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1.0 INTRODUCTION 

This Remedial Investigation/Feasibility Study (RI/FS) Work Plan and associated documents were 

prepared by Tetra Tech NUS, Inc. (TtNUS) on behalf of Otterbein University  (Otterbein)for the former 

Kilgore Manufacturing Company Facility (the Site) located at 400 North Spring Road in Westerville, Ohio 

(Figure 1-1).  The facility ceased operations in 1962, and the property was donated to Otterbein College.  

Otterbein is conducting environmental investigations at the following eight areas of concern (AOCs) at the 

Site: 

 

• AOC 1 – Unidentified Rectangular Features 

• AOC 2 – Drainage Ditch Near Former Manufacturing Area 

• AOC 3 – Burial Area 

• AOC 4 – Burn Pit 

• AOC 5 – Manufacturing Area – Former UST Location. 

• AOC 6 – Former Experimental Area 

• AOC 7 – Cinder Area 

• AOC 8 – Former Burial Trench Area 

 

This Work Plan and associated documents presents a strategy for the investigations to be conducted at 

each AOC.  The Work Plan includes the following: 

 

• Section 2: Site Background 

- Describes potential or suspected sources of contamination, 

- Summarizes available information regarding physical site conditions and the types and 

concentrations of contaminants detected in the environmental media: and 

- Identifies potential exposure pathways (for human and ecological receptors). 

 

• Section 3: Initial Evaluation/ Conceptual Site Model  

 

• Section 4: Work Plan Rationale  

- Problem statement 

- RI sampling strategy and data use 

- Data quality objectives 

- Decision rules 

 

• Section 5: Remedial Investigation/Feasibility Study Tasks 
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• Section 6:  Human Health Risk Assessment 

 

• Section 7:  Ecological Risk Assessment 

 

• Section 8:  Feasibility Study 

 

• Section 9: Key Assumptions 

 

• Sections 10: Schedule  

 

• Section 11: Project Management organizational chart and roles/responsibilities 

 

• Section 12: References 

 

• Attachment A: Pre-Investigation Evaluation Report (PER) 

- August 10, 2010 PER 

- OEPA comments to the PER 

- (The PER has not been modified; however, the OEPA PER comments have been incorporated 

into the CSM, site evaluation, and work rationale described in this Work Plan.) 

 

• Attachment B:  Field Sampling Plan 

 

• Attachment C:  Quality Assurance Project Plan (QAPP) 

 

• Attachment D:  Health and Safety Plan 

- Previously submitted HASP 

- OEPA Comments to HASP 

- Responses to OEPA HASP Comments 
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2.0  SITE BACKGROUND 

The background information is summarized from the recently published Pre-Investigation Evaluation 

Report (PER) for the Kilgore Manufacturing Company Facility, Westerville Ohio [Tetra Tech (TtNUS), 

August 2010] or from documents referenced in the PER.  Unless noted otherwise, the tables, figures, and 

appendices referenced in Part 1 are those presented in the PER; and are not presented again in this 

Work Plan, instead the PER is included in Attachment A.  The PER and many historical documents 

describing the conditions at the AOCs have referenced the Ohio Environmental Protection Agency 

(OEPA) Voluntary Action Program (VAP) standards as points of comparison.  In accordance with recent 

conversations with OEPA, future data evaluation/risk assessment documents prepared for the AOCs will 

use United States (US) EPA regional screening levels (RSLs) as screening levels for environmental 

contamination.  In many cases, the VAP standards referenced in the PER and the following narrative are 

similar to the RSLs. 

 

Information regarding site background, site history, and the environmental setting common to the eight 

AOCs is presented in Sections 3-4 through 3-10.   

 

2.1 SITE BACKGROUND AND HISTORY 

The Kilgore Farm property is located in the City of Westerville, in Delaware County central Ohio 

(Figure 1-1).  In 1941, in response to the needs of the Army Chemical Warfare Service for World War II, 

Kilgore Manufacturing purchased the 111 acre former farm for conversion to a pyrotechnics and ordnance 

manufacturing facility.  This facility consisted of a network of small magazines, concrete buildings 

(including a boiler house), Quonset huts, a water tower, and other ancillary support facilities.  On site 

activities conducted by Kilgore Manufacturing included experimental work on explosives and other 

energetic materials, and the manufacture and assembly of explosives, incendiary items, and detonation 

devices.  Over the course of operations, various types of flares were manufactured including parachute, 

floating, photoflash, battlefield, trip, high altitude, 3-minute, and highway emergency flares for military and 

civilian uses.  Incendiary bombs included thermite and magnesium explosive bomb clusters and for a 

short period of time, the facility experimented with the production of shaped charges (Kuis, 2003).  Other 

specific products built or stored included 155 millimeter (mm) illuminating shells, hand and smoke 

grenade fuses and primers, M1 flame throwers, rocket line launchers, phosphorous float lights, and M112 

photoflash cartridges (Kuis, 2003).  Pelletization of black powder also took place.  Typical 

types/descriptions of MEC that may be present are described below (UXB, January and March, 2000).  

Previous indications that land mines may also have been produced (Lawhon & Associates, 1996) were 

later discredited.   
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After World War II, Kilgore Manufacturing made toy cap guns and pyrotechnics for public use and 

illuminating flares for civilian and military use until 1961 when the facility closed.  Figure 3-1 of the PER 

(Attachment A) shows an aerial photograph of the Site in 1958 before it was closed.  Otterbein College 

has owned the 111-acre former Kilgore Farm property since it was donated to the college in 1962 by the 

owner, Commercial Credit Corporation after operations ceased.  Farming, notably of beans and corn, 

resumed after 1967 and ceased in 1986.  In 2007, Otterbein successfully obtained a zoning change from 

rural residential to planned Neighborhood District for the entire 111 acres to allow the Site to be used for 

college expansion.  Phase I of Site development included a 69.145-acre parcel adjacent to the Site that is 

the location of Otterbein’s equine science field operations.  Phase II Site development is associated with 

the remaining 39.818-acre Site parcel. The intended future use of the property is recreational/educational.  

Residential development of the property is expected to be prohibited by deed restriction. 

 

Wastes generated during operations included burning/disposal of produced wastes, such as material from 

settling sumps in the manufacturing area, and those items not meeting military standards of acceptability.  

Waste disposal records are incomplete.  Most information regarding the types and quantities of wastes 

produced, disposed, or treated on site have been derived from a series of cleanups and investigations 

that spanned from 1962 to 2007, including the removal of foundations and other building structures in 

1996.  Eight specific AOCs have been identified (Figure 1-2).  Environmental investigations included 

geophysical surveys; an ordnance survey; on-site testing to determine if the materials found were shock 

sensitive; friction sensitive, or flammable; trenching to visually identify the limits of waste disposal areas 

and to assess buried geophysical anomalies; and chemical sampling of soil, groundwater, and surface 

water.   

 

The AOC locations have been well researched and established.  However, poor waste handling/disposal 

procedures were evident during site cleanups and investigations and based on unrecorded disposal of: 

both containerized and non-containerized materials, materials disposed in various forms, and various 

disposal practices including surface placement, shallow burial and burning of materials.  After more than 

40 years, some objects brought to the surface by plowing have displayed ignitability; therefore, time has 

not completely eliminated hazards associated with these wastes. In 2000, UBX International conducted 

an unexploded ordnance (UXO) assessment and trenching investigation and concluded that there was 

“...a very low risk of detonations on the surface.”  The report went on to conclude that the overall UXO 

threat assessment was “medium” with a “potential hazard to local population if not cleared” Moreover, 

elevated concentrations of metals, sulfateand phosphorus are present in soil samples.  Some soil 

samples had a pH low enough to be classified as corrosive and at least one sample exceeded the 

Toxicity Characteristic Leaching Procedure (TCLP) regulatory level for chromium.   
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Potential chemicals of concern associated with the operations of the Kilgore Manufacturing Facility are 

presented in Table 2-1.   

 



TABLE 2-1 
 

HISTORIC VAP/MCL EXCEEDANCES OF REGULATORY STANDARDS 
FORMER KILGORE MANUFACTURING COMPANY FACILITY 

WESTERVILLE, OHIO 
PAGE 1 OF 3 

 

AOC Number Soil 

Temp Wells (1988/1996) 
(AOC 8) and Ph 2 (2000) 

Permanent Wells Ph 2 
(2005) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph 2 GW 
(Max 
conc. 
µg/L) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph2 GW 
(Max conc. µg/L) 

AOC 1 
Unidentified 
Rectangular 
Features 

Sb: 120 
As: 41 
Pb: 1080 
Zn: 
130000 
Cr: 
111000 
Cr6: NA 

GW: 
MEB 2-7 
(1.28/1.0-
10.92) 
 
MEB 2-8 
 (1.68/1.0-
19.10) 
MEB 2-9  
(2.61/1.0-
11.19) 
MEB 2-10  
(1.68/1-
19.86) 
 
SW: SW-1 

GW: 
As: 30 
Pb: 19 
Sb: 48 
 
 
SW: 
Sb: 48 

MW-5  
(13.8/13-18) 

Incomplete based on 
well MW-5, which was 
only analyzed for 
VOCs, Cr, and 
perchlorate w/ no 
exceedances 

AOC 2 
Drainage Ditch 
Near Mfg. 
Area 

Sb:46000
0 
As: 41 
Pb: 2230 

AOC 3 
Burial Area 
ESE of Burn 
Pit 

Sb: 710 
As: As 

MEB 3-2 
(2.26/1.0-
15.36) 

NA MW-9 
(19.62/22-
27) 

None based on well 
MW-9 

AOC 4 
Burn Pit 

As: 25* NA As: 12 
(nominal) 

MW-6  
(27.48/35-
40) 
 
MW-7  
(39.2/35-40) 
 
MW-8  
(4.34/21-26) 

None based on well 
MW-6, MW-7, and MW-
8.  MW-6 and MW-7 
were only analyzed for 
VOCs, Cr, and 
perchlorate 



TABLE 2-1 
 

HISTORIC VAP/MCL EXCEEDANCES OF REGULATORY STANDARDS 
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AOC Number Soil 

Temp Wells (1988/1996) 
(AOC 8) and Ph 2 (2000) 

Permanent Wells Ph 2 
(2005) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph 2 GW 
(Max 
conc. 
µg/L) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph2 GW 
(Max conc. µg/L) 

AOC 5 
UST in Former 
Mfg. Area 

As :22.8* MEB 5-2 
(Unknown) 

Sb:<300 
As: 910 
Pb: 1900 
Zn:: 
10800 
Cr: 1000 
Cr6: NA 
Ni: 2000 
Th:28.6** 
Cd: 37 
Hg: 7.9 
Be: 33 
Ba: 6300 

MW-1  
(2.95/15-20) 
 
MW-2  
(3.70/10-15) 
 
MW-3  
(4.95/16-21) 
 

None based on Wells 
MW-1, MW-2, and MW-
3; however these wells 
appear to be upgradient 
of the site 

AOC 6 
Former 
Experimental 
Area 

As: 22.7* 
Pb: 487 
PAHs 

MEB 6-5 
(Unknown) 

Sb:<300 
As: 830 
Pb: 710 
Zn: 6400 
Cr:1100 
Cr6:1300 
Ni: 1500 
Th: 30** 
Cd: 69 
Hg: 4.1 
Be: 18 
Ba: 3200 

MW-4 
(7.68/22-27) 

VAP: Based on MW-4 
Th: 5.6** 

AOC 7 
Cinder Area 
SE of Burn Pit 

None NA NA MW-10 
(6.44/19-24) 

None based on Wells 
MW-10; however this 
well appears to be 
upgradient of the site. 
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AOC Number Soil 

Temp Wells (1988/1996) 
(AOC 8) and Ph 2 (2000) 

Permanent Wells Ph 2 
(2005) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph 2 GW 
(Max 
conc. 
µg/L) 

AOC Wells 
(Depth to 

GW/ Screen 
Interval 

Ph2 GW 
(Max conc. µg/L) 

AOC 8 
Former Burial 
Trench Area 

None N well (1988) 
W well (1988)
S well (1988) 
SE well 
(1988) 
None from 
1996 

Pb: 1100 
(1988) 

NA NA 

Quonset Hut 
Area 

NA NA NA NA NA 

Farm/Former 
Residence 
Area 

None NA NA NA NA 

 
Note: Groundwater samples were analyzed for metals, perchlorate, VOCs w/ketones, SVOCs, and 
hexavalent chromium. 
 
* Arsenic included as exceedance for Preliminary Phase 2 Sampling (Metcalf&Eddy, 2005) but. 
Subsequent Phase I Property Assessment Otterbein College Equine Facility (Brown and Caldwell, 2007) 
suggests that concentrations are indicative of background, statistically established at 25.3 mg/kg.   
** Thallium believed to be a laboratory artifact. 
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3.0  INITIAL EVALUATION/CONCEPTUAL SITE MODEL 

The sections below provide preliminary evaluations of the various AOCs at the site and in many cases 

reference earlier data to VAP standards, as was appropriate for the data evaluation at the times at which 

the data were developed and evaluated.  Otterbein understands that VAP standards are not the 

appropriate standards for making decisions in the current RI/FS. 

 

3.1  OVERVIEW OF PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Phase I Assessments were performed by S. E. A., Inc. in 1986, and by Lawhon & Associates, Inc. in 

1991. 

 

A VAP Phase I investigation of the entire 111 acre property was conducted by Metcalf & Eddy, Inc. (M&E) 

in 1988 but the findings were not submitted to OEPA.  The 1988 investigation identified 14 AOCs; 

however, further investigation reduced this number to 11.  Four areas on the current Equine Center parcel 

were later determined to require no further action.  The Former Burial Trench Area (AOC 8) was 

subsequently added to the list, resulting in eight AOCs on the current 40 acre eastern parcel.  In 1998, 

M&E conducted a Site reconnaissance and issued a Phase I Property Assessment Amendment (M&E, 

1998).  The 1998 report added additional historical background, but did not suggest any significant 

changes to the original Phase I findings concerning contamination at the Site.  The 1998 report is 

included in the PER as APPENDIX A (Attachment A). 

 

In 1999 and 2000, M&E conducted field investigations that led to the completion of the Preliminary Phase 

II Property Assessment (M&E, 2003) for the Ohio VAP (see Figure 4-1 and Table 4-1 in the PER; 

Attachment A).  This report provides the bulk of the available soil and groundwater assessment data 

(included as APPENDIX B to the PER [Attachment A]), and the data for individual AOCs are tabulated in 

tables presented in the PER. 

 

M&E also prepared a VAP Phase I Property Assessment Amendment in June, 2005; however, no new 

characterization data was provided in the 2005 report. This report M&E, 2005, is included in the PER as 

APPENDIX C (Attachment A).  The second and third volumes of the report are included in the PER as 

APPENDICES D and E, and a VAP Checklist is included in the PER as APPENDIX F (Attachment A). 

 

In 2007, Brown and Caldwell prepared a Phase I Property Assessment specifically for the Equine Center 

property (Brown & Caldwell, 2007), just to the west of the Site.  This report includes information pertaining 

to the 40 acre Site and is included in the PER as APPENDIX F for additional background information 

(Attachment A). 
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Results of the previous investigations where data is available are described in the Conceptual Site Model 

(CSM) identified by AOC. 

 

3.2 CONCEPTUAL SITE MODEL 

This CSM was revised following comments on the PER by the OEPA, and supersedes the CSM in the 

PER (Attachment A). 

 

AOC-specific CSMs are presented below.  A pictorial CSM is presented as attached Figure 3-1.  This 

pictorial CSM depicts the general Site and AOC location, a simplified geologic cross section, and the 

potential human and ecological receptors for the Site.  Relevant exposure pathways for current and future 

human receptors of concern (identified in the pictorial CSM) are listed in attached Table 3-1. 

 

The Site is located on the east side of Spring Road, approximately 700 feet south of Maxtown Road in a 

residential area of Westerville, Ohio and is currently vacant.  The Site is partially wooded and overgrown 

with dense grasses and brush.  The majority of the Site is covered with mature woodland.  Remnants of 

gravel roads are still visible but all above-ground structures have been razed. Site topography is generally 

level, with relief less than 10 feet (898 to 890 feet above mean sea level) from west to east across the 

Site. 

 

The Site is surrounded by a mix of residential and school properties, vacant fields and wooded land 

[Figure 3-3 in the PER (Attachment A)]: 

 

• North: Domestic housing and vacant field and wooded land 

• East:  Domestic housing 

• South:  Westerville North High School and Heritage Middle Schools 

• West:  The Otterbein University Equine Science Facility 

 

The regional climate is cold in the winter and warm to hot in the summer.  The average winter 

temperature is 31 degrees Fahrenheit (F) while the average summer temperature is 72 degrees F.  The 

prevailing wind is from the south-southwest with an average wind speed of 11 miles per hour.  The total 

annual precipitation is approximately 38 inches, of which 60 percent usually falls from April through 

September.  The average annual snowfall is 28 inches, which occurs from late November until early 

March. 
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3.2.1 Hydrology 

There are no permanently flowing rivers or streams on the Site, but there is an intermittent stream that 

flows  in the northwest corner of the property during wet times of the year.  The stream was formerly 

connected by a tile drain to a drainage ditch on the northern portion of the property (AOC 2).  The tile 

drain is apparently plugged, causing overland flow toward the former drainage ditch.  This overland flow 

reportedly initiates the largest wetland on the site.  (Section 3.2.4) There is no sediment on the property; 

the material in the drainage ditch (AOC 2) becomes saturated during wet periods, but is most properly 

characterized as soil, as it consists mainly of topsoil and not material transported by moving water.  

Hoover Reservoir, located approximately 2,000 feet east of the Site is the nearest major surface water 

body; there are no direct drainage ways that connect the property to Hoover Reservoir, or other surface 

water bodies.   

 

3.2.2  Geology 

Site surface soils are brown weathered silty clay with varying amounts of sand and gravel/shale 

fragments.  The weathered soil horizon extends to approximately 10 feet below ground surface (bgs).  

Beneath the weathered soils, the unweathered soils are of the same composition but are gray in color.  

There is approximately 50 feet of glacial drift above the bedrock.  Figure 3-4 in the PER displays the 

location of geologic cross-sections at the Site and Figures 3-5 through 3-8 in the PER show cross-

sections A-A’, B-B’, C-C’, and D-D’ (Attachment A).   

 

3.2.3 Hydrogeology 

The Site is in an area that contains thin lenses of sand and gravel interbedded in thick layers of clay and 

silt.  Domestic and farm supply wells are generally 100 feet deep or less in glacial overburden.  The Site 

is adjacent to an area with meager, often inadequate supplies of groundwater.  Previous Site 

investigations have noted the presence of discontinuous sand seams in several different groundwater 

flow zones in the glacial till and none of the identified sand seams were found to be extensive.  Site 

groundwater flow is to the east-southeast, consistent with regional flow direction.   

 

3.2.4 Wetlands 

A portion of the Site is covered by wetlands.  A preliminary Jurisdictional Opinion (PJO) was conducted by 

Civil and Environmental Consultants, Inc. (CEC) in 2005 for the entire 111 acre former Kilgore 

Manufacturing property owned by Otterbein College.  This report (included as Appendix G of the PER 

[Attachment A]) designates three areas of the Site as wetlands.  Wetland A was described as a 

forested/scrub/shrub/emergent wetland covering approximately 14 acres in the forested, eastern portion 

of the Site.  Wetland B was described as a forested/scrub/shrub wetland covering 2 acres in the 
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southwestern corner of the Site.  The third was Wetland C, described as an aquatic bed/scrub/shrub 

wetland located in the southeastern corner of the Site.   

 

A wetland delineation was conducted on the 70 acre parcel of the former Kilgore property, just west of the 

current Site prior to construction of the current Otterbein Equine Center.  This study conducted by MAD, 

Scientist & Associates LLC is in Appendix H in the PER (Attachment A). 

 

Another wetland delineation  and request for a Jurisdictional Opinion (JO) is being conducted at the site 

by CEC for Otterbein at the onset of the RI/FS process.  The study will define the types and extent of 

wetlands on the site, as well as all surface water bodies.  Although the wetlands delineation study is not 

complete, the outline of the delineated wetlands is displayed on Figure 3-2 and on the proposed sampling 

location map provided with this Work Plan. 

 

3.3 AOC 1 UNIDENTIFIED RECTANGULAR FEATURE 

AOC 1 is located in the northeast portion of the Site, south of the former Manufacturing Area (AOC 5), 

and is defined by two rectangular features of unknown past use (M & E, 2005).  No evidence remains of 

these horizontal structures.  The original source(s) of potential contaminant releases in this area are 

unknown. Brown & Caldwell, (July 2007), using visual identification of “green material encountered in 

borings and trenches” (described below), estimated the size of AOC 1 to be: 

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage/Acreage 

Length Width Depth 

75 125 3 1,094 1,860/0.22 
 

* Includes 5 percent contingency 

 

Previous Investigations 

In late 1999 to mid-2005, a Preliminary Phase II Property Assessment was conducted at the Site.  

Geophysical results showed several anomalies attributed to surface metal debris; therefore, three 

trenches were excavated at the locations of the potential metallic anomalies with no finding of buried 

items.  However, a prominent green silty material with orange sand was present and exceeded the 

unrestricted residential use standards under VAP for several metals. The chromium TCLP analysis also 

exceeded the solid waste toxicity standard. Approximately 35 hand auger borings were subsequently 

completed within the AOC (Brown & Caldwell, 2007 and M & E, 2005).  Results of the most recent (and 

most complete) sampling at AOC 1 are presented in Table 4-3 in the PER (Attachment A). 
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3.4 AOC 2 DRAINAGE DITCH NEAR FORMER MANUFACTURING AREA 

AOC 2 is a drainage ditch located in the northeast portion of the Site, between the former Manufacturing 

(AOC 5) and Experimental (AOC 6) Areas where wastes were reportedly buried. The burial reportedly 

consisted of off-specification material,  buried parallel to and within 8 to 10 feet of either side of the ditch.  

The ditch has some flow, northwest to southeast, after precipitation events; however, there is no sediment 

in the ditch.  The material in the drainage ditch becomes saturated during wet periods, but is most 

properly characterized as soil because it consists mainly of topsoil and not material transported by 

moving water (M & E, 2005).  The original source(s) of releases in this area are unknown.  The AOC 2 

size was estimated by Brown & Caldwell (July 2007) based on the observed limits of waste in trenches 

and the boring results (see below) and the depth of the deepest waste in a given trench.  

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage/acreage 

Length Width Depth 

400 30 3 1,400 2,380/0.28 
 

* Includes 5 percent contingency 

 

Previous Investigations 

Geophysical investigations at AOC 2 revealed a few potential metallic anomalies, the most significant 

being at the eastern limit of the ditch.  Higher conductivity areas outside the main ditch line may represent 

disturbed soils.  Seven trenches were subsequently excavated and ordnance was identified both on the 

surface and at depth.  Additional surface debris included glass, laboratory crockery, metal, brick and 

concrete.  Buried debris included ordnance, gray and purple silt-like material, black granular material, 

white crystalline material, red and orange stained soils, metal, glass, and ceramic debris.  Several metals 

exceeded the VAP standards. 

 

Further investigation of AOC 2 included the installation of 10 borings, collection of a surface water 

sample, and a sample of the saturated soil from the drainage ditch.  An additional trench was completed 

in a round feature located west of the former Manufacturing Area, where concrete and fill dirt were 

encountered.  No analytical testing was conducted because the materials in the feature were identified in 

the field as construction debris.  Two intact and potentially live primers were identified south of the 

western edge of the ditch.  Soil samples were obtained from the trenches and from 10 borings.  Soil 

exceeded the unrestricted residential use standards under VAP for several metals.  Some of the soils had 

such a low pH that the soils would be classified as corrosive.  Results of the most recent (and most 

complete) sampling at AOC 2 are presented in Tables 4-4 through 4-6 in the PER (Attachment A).  
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Groundwater samples were collected from four temporary wells and analytical results exceeded 

maximum contaminant levels (MCLs) and VAP unrestricted use standards for several metals; however, 

the groundwater samples collected from these wells had high turbidity.  Thus, the available data were not 

believed to be representative of actual groundwater chemistry.  A surface water sample from the ditch 

exceeded the MCL for antimony (Brown & Caldwell, 2007 and M & E, 2005).   

 

3.5 AOC 3 BURIAL AREA 

AOC 3 is a former Burial Area, reportedly used to dispose of cinders and nonflammable materials 

generated at the facility. The source(s) of wastes for AOC 3 is reportedly the Burn Pit (AOC 4) that was 

used once a week to burn off-specification materials and waste.  AOC 4 was periodically excavated and 

resulting cinders and nonflammable material were buried in trenches at AOC 3 and/or AOC 8 (M & E, 

2005).  Purple powder, white crystalline material, and gray and black ash were observed in this area.  

This AOC was reportedly excavated to a depth of 10 feet and backfilled with clean soil (M & E, 2005).  

Brown & Caldwell, July 2007, estimated the size of AOC 3 using observed limits of waste in the trenches, 

and the depth of native material, as well as the soil boring analytical.   

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage 

Length Width Depth 

100 100 5 1,945 3,112 
 

* Includes 5 percent contingency 

 

Previous Investigations 

Fourteen borings (by direct push and hand auger) were installed within and around the waste.  

 

The soil exceeded the unrestricted residential use standards under VAP for several metals and 

perchlorate.  One sample was found to be flammable and “produced copious amounts of white smoke.”  

Another sample was “not flammable but produced red smoke when heated” (Brown & Caldwell, 2007 and 

M & E, 2005).  Results of the most recent (and most complete) sampling at AOC 3 are presented in 

Tables 4-7 and 4-8 of the PER (Attachment A). 

 

Geophysical investigations at AOC 3 revealed a potential for large amounts of buried metallic objects and 

areas of high conductivity associated with potentially disturbed soils.  Three trenches were subsequently 

completed in the area.  Several 55-gallon drums and drum fragments were located on the surface and 

numerous metallic objects and debris were excavated within the limits of the waste.  The materials 

included ordnance, drum fragments, metal debris, wood, glass, burned debris, a white crystalline 

substance, purple powder, black to gray ash, slag, cinders, black granular material, and bright red silty 
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material.  Five-gallon pails filled with unidentified residue were also observed.  Ordnance was observed 

both on the surface and at depth and included flares, blasting caps, and canisters.  

 

Groundwater samples were collected from a temporary well in 2000 and a permanent VAP-compliant 

well, MW-9, in 2005.  Due to low well yield and slow recovery, this well was analyzed for only volatile 

organic compounds (VOCs), chromium, and perchlorate with no exceedances (Brown & Caldwell, 2007 

and M & E, 2005).   

 

3.6 AOC 4 BURN PIT 

AOC 4 is a burn pit located east of the former Quonset hut site.  According to a former employee 

(employed 1946 to 1961), the burn pit was used once a week to burn flares, caps, and other off-

specification materials and waste. Extreme care was apparently taken to ensure that all materials in the 

burn pit were completely destroyed during each burning event in order to prevent accidents from 

occurring during the next burn event.  The pit was periodically excavated and the cinders and 

nonflammable material was buried in trenches (AOC 8) (M & E, 2005).  Prior to 1962, contaminated soil 

from the burn pit was excavated to a depth of 10 feet. The excavated material was disposed off=site and 

the excavation was backfilled (M & E, 1998). The AOC 4 size was estimated by Brown & Caldwell (July 

2007):  

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage/Acreage 

Length Width Depth 

100 75 10 2,187 3,500/0.17 
 

* Includes 5 percent contingency 

 

The potential contaminant source was reportedly removed more than 45 years ago. Unless contaminated 

fill was used in backfilling the excavation, no source of contamination remains at AOC 4. 

 

Previous Investigations 

Results of the most recent (and most complete) sampling at AOC 4 are presented in Tables 4-9 and 4-10 

of the PER.  No intrusive environmental investigations had been conducted at AOC 4 prior to 1998.  The 

location of the burn pit was determined from aerial photographs, and a sizeable area of potentially 

disturbed soil was subsequently identified south of the Burn Pit in an electromagnetic survey.  No metallic 

debris was identified by the geophysics.   

 

Due to the reported excavation depths of the Burn Pit during its operation (up to 10 feet), trenching was 

not conducted at this AOC.  Ten borings were installed in and around the Burn Pit and the associated 

121008/P 3-7 



  Rev. 0 
  12/10/10 
 
anomaly (potentially disturbed area) to the south.  Silty clay fill was encountered to depths of 

approximately 10.5 feet bgs, below which native fill (dense silty clay) was encountered.  Three soil 

samples collected exceeded the VAP residential standard for arsenic, although concentrations were 

noted as typical of native Ohio soils. 

 

Groundwater samples were collected from three permanent VAP-compliant wells, MW-6, MW-7 and 

MW-8, in 2005.  Wells MW-6 and MW-8 produced enough water for a full suite of analyses (VOCs, semi 

volatile organic compounds (SVOCs), inorganics, and perchlorate); however, due to low well yield and 

slow recovery, the MW-7 well was analyzed only for VOCs, chromium, and perchlorate.  No VAP 

exceedances were noted except for thallium which was believed to be a laboratory artifact (Brown & 

Caldwell, 2007 and M & E, 2005).   

 

3.7 AOC 5 MANUFACTURING AREA FORMER UNDERGROUND STORAGE TANK 

LOCATION 

AOC 5 is associated with a former 2,500 gallon underground storage tank (UST) located in the northeast 

corner of the Site within the former Manufacturing Area. The tank was used for fuel oil storage.  The 

former UST area represents a small portion of the AOC 5 outline presented on Figure 3-1.  Because it 

was a fuel oil tank, it was unregulated by the State.  The UST was abandoned in 1962 (Lawhon & 

Associates, 1991) and removed in 1997 along with surrounding contaminated soil (M & E, 2005).  The 

tank was approximately 47 years old at the time of removal.  During removal of the UST, water and 

residual petroleum product were pumped from the tank and disposed of as petroleum-contaminated 

liquids.  Visibly contaminated soils were excavated, segregated from “clean” soils, and stockpiled on 

plastic sheeting.  Verification soil samples were collected from the soil surrounding the tank and results 

led to the removal of additional soil, which was hauled off-site for disposal.  A total of 104 cubic yards of 

impacted soils were removed from this former UST location.  The area was designated as a Category 3 

Site and a closure report was filed with the OEPA (Lawhon & Associates, 1997).  The residual 

concentrations of petroleum constituents in the soil were determined to be below the Category 3 Action 

Levels and below the VAP Generic Numeric Cleanup Standards (M&E, 2003).  

 

This former UST location continues to be identified as an AOC primarily as a result of hydrocarbon odors 

detected in soils recovered from a soil boring advanced at the location of the former tank.  Brown & 

Caldwell (2007) did not recommend removal of soil in this area; therefore there is no estimate of the size 

of any impacted soil area. 
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Previous Investigations 

During the Preliminary Phase II Property Assessment, one soil boring installed in 2000 at the location of 

the former fuel oil tank had a strong hydrocarbon odor in soils from 19 to 24 feet bgs; however, no 

samples were collected from this boring.  Four additional borings were installed in 2004 and soils 

consisted of mostly silty clay or clayey silt with some thin sand and gravel lenses.  Soil samples exceeded 

the VAP residential standard for arsenic.  Results of the most recent (and most complete) sampling at 

AOC 5 are presented in Tables 4-11 and 4-12 in the PER (Attachment A). 

 

Groundwater samples were collected from one temporary well located downgradient of the UST.  

Analytical results for the sample exceeded MCLs and VAP unrestricted use standards for several metals; 

however, groundwater samples were highly turbid and the available data were not believed to be 

representative of actual groundwater chemistry.  Three permanent VAP-compliant wells, MW-1, MW-2 

and MW-3 were installed and sampled.  No VAP exceedances were detected in these wells except for 

thallium, which was believed to be a laboratory artifact (Brown & Caldwell, 2007 and M & E, 2005).   

 

3.8 AOC 6 FORMER EXPERIMENTAL AREA 

This area, located north of the former Quonset huts, was used to conduct research and testing of new 

products and processes. Surface waste observed at this AOC included drums, construction debris, ash, 

slag, cinders, and black, loose granular materials   (M & E, 2005). The AOC 6 size was estimated by 

Brown & Caldwell (July 2007):    

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage/Acreage 

Length Width Depth 

50 50 2 194 311/0.057 
 

* Includes 5 percent contingency 

 

Previous Investigations 

Surficial waste was observed in the vicinity of AOC 6 during the Phase II investigation, and included 

drums and drum fragments, construction debris, 1-to 3-gallon metal cans, burned debris, ash, slag, 

cinders, and a black loose granular material.  Samples were collected of black residue from inside a 

drum, of soils beneath a pile of the 1-to 3-gallon containers, and of soil beneath spilled material.  During 

the excavation of burial trenches, drum fragments, construction debris, burned debris, ash, slag, cinders, 

and black granular material, flare casings, and black caps were removed.  Scattered casings and caps 

were present on the ground surface.  Approximately 100 black canisters were identified during a Site 

walk.  Lead and polycyclic aromatic hydrocarbon (PAH) concentrations associated with the discarded 
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containers exceeded VAP standards.  Three borings were installed to a depth of 16 feet and only arsenic 

VAP standards were exceeded. Results of the most recent (and most complete) sampling at AOC 6 are 

presented in Table 4-14 in the PER (Attachment A).   

 

Groundwater samples were collected from one temporary well and in 2005, a VAP-compliant well, MW-4, 

was installed and sampled.  Several metals in the groundwater samples exceeded MCLs and VAP 

unrestricted use standards and the regulatory action level for copper was also exceeded.  However, the 

exceedances, except for thallium, all occurred in a highly turbid sample from the temporary well.  

Consequently, the data from the well are not believed to have been representative of actual groundwater 

chemistry.  Thallium is believed to have been a laboratory artifact.   

 

3.9 AOC 7 CINDER AREA  

This AOC is defined by cinders, coal fragments, and slag found on top of native soils.  The area is located 

near the southeast corner of the Site (M & E, 2005).  MEC is not expected at AOC 7 based on information 

collected to date.  The AOC 7 size was estimated by Brown & Caldwell (July 2007):  

 

Dimensions (feet) Volume (cubic 
yard)* 

Tonnage/Acreage 

Length Width Depth 

25 25 2 48 77/0.014 
 

* Includes 5 percent contingency 

 

Previous Investigations 

Results of the most recent (and most complete) sampling at AOC 7 are presented in Tables 4-15 and 

4-16 in the PER (Attachment A).  

 

Cinders, coal fragments, and slag were found overlying the native clay loam soils in the latest 

investigation of AOC 7. The area was investigated using a hand auger.  Coal fragments and slag were 

below VAP standards for SVOCs and metals, but orange and red fragments were present in the cinders 

and slag (Brown and Caldwell, 2007). 

 

A VAP-compliant monitoring well, MW-10, was installed and sampled in 2005.  There were no 

exceedances of MCLs or VAP unrestricted use standards in the groundwater samples collected from this 

well. 
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3.10 AOC 8 FORMER BURIAL TRENCH AREA 

AOC 8, located in the southeast corner of the Site, was used as a burial area allocated for the disposition 

of waste including rejected materials from Site operations.  The area was capped at the cessation of 

historical Site activities in the 1950s (M & E, 2005).  The recorded disposition of waste and rejected 

materials is complete only from January, 1951 through May 1953 (Lawhon & Associates, 1991).  

 

Wastes buried at AOC 8 were generally from settling sumps and consisted of mixtures of various 

chemicals used in the manufacturing process, primarily mixtures of red phosphorous, potassium chlorate, 

gum, and antimony trisulphide.  Such mixtures, when dry, are highly explosive; therefore, much of the 

waste was packaged wet in cans, laid in open trenches and covered over with earth.  The largest can 

used for burying was approximately 15 inches in diameter and 30 inches long.  

 

Rejected materials, such as pyrotechnical devices, primary explosives, scrap powder, primers, 

detonators, and liquid flares were also placed in open trenches and covered with earth.  The most 

dangerous of the buried materials was photoflash cartridges. For the most part, the trenches were 

oriented in the same direction and were equidistant apart (Lawhon & Associates, 1991 and W.R. Grace 

and Company, 1961).  According to a former employee (employed 1952 to 1961), the trench burial area 

consisted of 20 trenches, 200 feet long by 3 feet wide by 5 feet deep (M & E, 1998).  As new trenches 

were dug, excavated soil from the new trench was used to cover up the last trench. 

 

The size of A0C 8 has been reported as small as 2.5 acres and as large as 8 acres.  Impacted material 

was previously noted at depths up to 10 feet bgs (Brown & Caldwell, July 2007). 

 

Previous Investigations 

The initial (1962) clean-up of AOC 8 consisted of the excavation of known trenches. Over 120 tons of 

explosives and flares were removed and destroyed, including 3,500 boosters and 200,000 fuses.  A cap 

mix (red phosphorous, potassium chlorate gum, and antimony trisulphide), black powder, magnesium 

flares, phosphorus sweepings, ammonium and potassium picrate, caps and primers, M1 flamethrowers, 

M112 photoflash cartridges, land flares, 155 mm illuminating shells, 3-minute flares, and M6, MK5, and 

M501-type materials were destroyed on the property by burning and/or detonation and the trenches were 

backfilled (Lawhon & Associates, 1991).  Subsequent information sources clarified that some materials 

were destroyed by burning and/or detonation and the remaining materials were relocated to an area near 

the easternmost Quonset hut for staging prior to shipment from the Site (M & E, 2005).  

 

In 1985, a Site visit associated with the potential sale of the farm resulted in the discovery of 

approximately 70 flare canisters that had apparently been dug up by plow blades during farming activities.  

121008/P 3-11 



  Rev. 0 
  12/10/10 
 
One of the canisters was detonated as a test by the Ordnance Department at Wright-Patterson Air Force 

Base (AFB).  In September 1985, the canisters were delivered to Wright-Patterson AFB.  In 1986, an 

additional 80 flare canisters were encountered and removed by Wright-Patterson AFB (Lawhon & 

Associates, 1991). 

 

In January 1988, S.E.A, Inc. was contracted by Westerville Schools, which was interested in purchasing a 

portion of the farm, to conduct an environmental study of the Site, including the Burial Trench Area.  This 

investigation included monitoring well installation and groundwater sampling.  From this, it determined 

that groundwater contamination was not an environmental concern.  One area investigated with a metal 

detector revealed the presence of many small unidentifiable metal objects.  Excavation of this area 

occurred and a variety of waste materials related to Kilgore operations were encountered including 

parachute flares (dated 1954), black plastic caps, short cylinders composed of gray/blue/purple 

cylindrical-shaped material, gray-white layered solid granular substance, aluminum flitter/sodium nitrate, 

sulfur, and many filled aluminum canisters.  Trenches were dug throughout the burial area but only a few 

pieces of debris were encountered.  The trenches were not backfilled.  Examination of the excavated 

items by the Columbus Bomb Squad found that materials could not be exploded (Lawhon & Associates, 

1991). 

 

As part of the Phase I Environmental Audit, a magnetic survey was conducted over the property and it 

was determined that several anomalies still existed in the southeast corner of the Site where the old burial 

trenches (AOC 8) were located (Lawhon & Associates, 1991). 

 

In the 1996/1997 Phase I Environmental Site Assessment, 15 trenches were excavated, each 3 feet wide 

by 6 feet deep and of variable length, for a total excavation of 3,330 linear feet.  A pit measuring 30 feet 

by 40 feet by 5 feet deep was also excavated.  Six drums of miscellaneous materials were removed, 

including a 5-gallon bucket of material that segregated and thought to be potentially energetic; these 

materials were detonated.  Empty M112 photoflash casings, M56 projectile fuses, various pyrotechnic 

debris, and two 55-gallon drums of reddish material, assumed to be red phosphorous, were removed.  

Excavated materials were staged at Quonset huts near the old farmhouse. 

 

Groundwater in this area was sampled from three wells installed immediately following the trenching 

(previous wells had been abandoned); groundwater samples were analyzed for VOCs, SVOCs, and 

Resource Conservation and Recovery Act (RCRA) 8 metals.  Data from three wells previously installed 

during the 1998 Phase I Property Assessment are of minimal value due to conflicting locational 

information; limited analytical suite (Extractional Procedure (EP) Toxicity metals only); the exclusion of 

some primary metals of concern such as antimony, elevated detection limits; and use of a chemical test 
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kit for nitrate.  Target analytes in groundwater and soil samples were either nondetect and/or at 

concentrations suspected to represent natural conditions (Brown and Caldwell, 2007 and M & E, 2005). 

 

This AOC was not included in the Preliminary Phase II Property Assessment conducted from late 1999 to 

mid-2005 because the area was capped and groundwater was not deemed to be contaminated (M & E, 

2005). 

 



TABLE 3-1

POTENTIAL HUMAN EXPOSURE PATHWAYS
FORMER KILGORE MANUFACTURING COMPANY FACILITY

WESTERVILLE, OHIO
PAGE 1 OF 5

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current Surface Soil Surface Soil On-site Trespassers Adolescents Ingestion Quant Trespassers may contact surface soil while at the site.

Dermal Quant
Off-site Residents Child Ingestion None

Dermal None
Adult Ingestion None

Dermal None
Air On-site Trespassers Adolescents Inhalation Quant

Off-site Residents Child Inhalation Qual

Adult Inhalation Qual

Subsurface Soil Subsurface Soil On-site Trespassers Adolescents Ingestion None Trespassers do not have contact subsurface soil while at the site.

Dermal None
Off-site Residents Child Ingestion None

Dermal None
Adult Ingestion None

Dermal None
Air On-site Trespassers Adolescents Inhalation None Trespassers do not have contact subsurface soil while at the site.

Off-site Residents Child Inhalation None
None

Adult Inhalation None
None

Groundwater Groundwater On-site Trespassers Adolescents Ingestion None
Dermal None

Off-site residents do not have contact with on-site surface soil (unless they are the trespassers 
specified above).

Adolescent trespassers may be exposed to fugitive dust and volatile emissions while at the site.

Off-site residents may be exposed to fugitive dust and volatile emissions from the site.

Off-site residents do not have contact with on-site subsurface soil.

Off-site residents do not have contact with on-site subsurface soil (unless they are the 
trespassers specified above).

Adolescent trespassers are not exposed to COPC that have volatilized from groundwater.

Dermal None
Off-site Residents Child Ingestion TBD

Dermal TBD
Adult Ingestion TBD

Dermal TBD
Air On-site Trespassers Adolescents Inhalation None Adolescent trespassers do not have contact with groundwater.

None
Off-site Residents Child Inhalation TBD

TBD
Adult Inhalation TBD

TBD
Off-site Vapor Intrusion Residents Child Inhalation TBD

TBD
Adult Inhalation TBD

TBD

Based on currently available information, off-site residents do not have contact with on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.

Based on currently available information, off-site residents do not have contact with on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.

Based on currently available information, off-site residents do not have contact with on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.



TABLE 3-1

POTENTIAL HUMAN EXPOSURE PATHWAYS
FORMER KILGORE MANUFACTURING COMPANY FACILITY

WESTERVILLE, OHIO
PAGE 2 OF 5

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Surface Water Surface Water On-site Trespassers Adolescents Ingestion Quant Adolescent trespassers may have contact with surface water.

Dermal Quant
Off-site Residents Child Ingestion TBD

Dermal TBD
Adult Ingestion TBD

Dermal TBD
Sediment Sediment On-site Trespassers Adolescents Ingestion Quant Adolescent trespassers may have contact with sediment.

Dermal Quant
Off-site Residents Child Ingestion TBD

Dermal TBD
Adult Ingestion TBD

Dermal TBD
Future Surface Soil Surface Soil On-site Construction Adult Ingestion Quant

Workers Dermal Quant
Industrial Adult Ingestion Quant Industrial workers may contact surface soil during normal work activities.
Worker Dermal Quant

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Off-site Residents Child Ingestion Quant
Dermal Quant

Recreational users may contact surface soil while at the site.

Off-site residents do not have contact with on-site surface water (unless they are the trespassers 
specified above).  If the wetlands investigation determines the on-site wetlands are connected to 
the off-site wetlands, then this pathway will be quantitatively evaluated for off-site residents.

Off-site residents do not have contact with on-site sediment (unless they are the trespassers 
specified above).  If the wetlands investigation determines the on-site wetlands are connected to 
the off-site wetlands, then this pathway will be quantitatively evaluated for off-site residents.

Construction workers may have contact with surface soil during excavation activities.

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Off t t h t t ith it f il
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Air On-site Construction Adult Inhalation Quant
Workers
Industrial Adult Inhalation Quant
Worker

Recreational Child Inhalation Quant
Users

Adult Inhalation Quant

Residents Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Industrial workers may be exposed to fugitive dust and volatile emissions during work activities.

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Recreational users may be exposed to fugitive dust and volatile emissions while at the site.

Construction workers may be exposed to fugitive dust and volatile emissions during construction 
activities. 

Off-site residents do not have contact with on-site surface soil.
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POTENTIAL HUMAN EXPOSURE PATHWAYS
FORMER KILGORE MANUFACTURING COMPANY FACILITY

WESTERVILLE, OHIO
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Off-site Residents Child Inhalation Qual

Adult Inhalation Qual

Subsurface Soil Subsurface Soil On-site Construction Adult Ingestion Quant
Workers Dermal Quant
Industrial Adult Ingestion Quant
Worker Dermal Quant

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Future Subsurface Soil Subsurface Soil On-site Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Off-site Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Air On-site Construction Adult Inhalation Quant
Workers
Industrial Adult Inhalation Quant
Worker

Recreational Child Inhalation Quant
Users

Although exposure to subsurface soil by industrial workers is considered unlikely at the site, this 
scenario is included to aid in future risk management decisions.

Although exposure to subsurface soil by recreational users is considered unlikely at the site, this 

Although exposure to subsurface soil by industrial workers is considered unlikely at the site, this 
scenario is included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Off-site residents do not have contact with on-site subsurface soil.

Construction workers may be exposed to fugitive dust and volatile emissions during construction 
activities. 

Although exposures to subsurface soil by recreational users is considered unlikely at the site, 
this scenario is included to aid in future risk management decisions.

Off-site residents may be exposed to fugitive dust and volatile emissions from the site.

Construction workers may have contact with subsurface soil during excavation activities.

Users
Adult Inhalation Quant

Residents Child Inhalation Quant
Quant

Adult Inhalation Quant
Quant

Off-site Residents Child Inhalation None

Adult Inhalation None

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Off-site residents do not have contact with on-site subsurface soil.

Although exposure to subsurface soil by recreational users is considered unlikely at the site, this 
scenario is included to aid in future risk management decisions.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Groundwater Groundwater On-site Construction Adult Ingestion None Construction workers are not expected to ingest groundwater.
Workers

Dermal Quant Construction workers may have dermal contact with ground water during excavation activities.

Industrial Adult Ingestion None
Worker Dermal None

Recreational Child Ingestion None
Users Dermal None

Adult Ingestion None
Dermal None

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Off-site Residents Child Ingestion TBD
Dermal TBD

Adult Ingestion TBD
Dermal TBD

Future Groundwater Air On-site Construction Adult Inhalation Quant
Workers
Industrial Adult Inhalation Quant
Worker Quant

Recreational Child Inhalation Quant
Users Quant

Adult Inhalation Quant
Quant

Residents Child Inhalation Quant

Recreational users are not expected to be exposed to groundwater.

Recreational users are not expected to be exposed to COPC that have volatilized from 
groundwater.

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Based on currently available information, off-site residents are not exposed to on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.

Construction workers may be exposed to COPC that have volatilized from groundwater during 
excavation activities.

Industrial workers are not expected to be exposed to COPC that have volatilized from 
groundwater.

Although a future residential scenario is considered unlikely at the site

Industrial workers are not expected to have contact with groundwater.

Adult Inhalation Quant

Off-site Residents Child Inhalation TBD

Adult Inhalation TBD

Off-site Vapor Intrusion Residents Child Inhalation TBD

Adult Inhalation TBD

Although a future residential scenario is considered unlikely at the site
 this scenario is included to aid in future risk management decisions. (Residential land use will 
be prohibited by deed restriction.)

Based on currently available information, off-site residents are not exposed to on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.

Based on currently available information, off-site residents are not exposed to on-site 
groundwater.  This conclusion is pending the results of the Remedial Investigation.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

On-site Vapor Intrusion Industrial Adult Inhalation Quant
Worker

Residents Child Inhalation Quant

Adult Inhalation Quant

Surface Water Surface Water On-site Construction Adult Ingestion Quant
Workers Dermal Quant
Industrial Adult Ingestion Quant
Worker Dermal Quant

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Off-site Residents Child Ingestion TBD
Dermal TBD

Adult Ingestion TBD
Dermal TBD

Future Sediment Sediment On-site Construction Adult Ingestion Quant
Workers Dermal Quant
Industrial Adult Ingestion Quant
Worker Dermal Quant

Recreational users may have contact with surface water

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Off-site residents do not have contact with on-site surface water.  If the wetlands investigation 
determines the on-site wetlands are connected to the off-site wetlands, then this pathway will be 
quantitatively evaluated for off-site residents.

Construction workers may be exposed to sediment during excavation activities.

Industrial workers may have contact with sediment.

Industrial workers may be exposed to COPC that have volatilized from groundwater and 
migrated through building foundations into indoor air.

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Construction workers may be exposed to surface water during excavation activities.

Industrial workers may have contact with surface water.

Dermal Quant
Recreational Child Ingestion Quant

Users Dermal Quant
Adult Ingestion Quant

Dermal Quant
Residents Child Ingestion Quant

Dermal Quant
Adult Ingestion Quant

Dermal Quant
Off-site Residents Child Ingestion None

Dermal None
Adult Ingestion None

Dermal None

Notes

Quant - Quantitative. Qual - Qualitative. COPC - Chemical of potential concern. TBD - To be determined.

Recreational users may have contact with sediment

Although a future residential scenario is considered unlikely at the site,
this scenario is included to aid in future risk management decisions. (Residential land use will be 
prohibited by deed restriction.)

Off-site residents do not have contact with on-site sediment.  If the wetlands investigation 
determines the on-site wetlands are connected to the off-site wetlands, then this pathway will be 
quantitatively evaluated for off-site residents.
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4.0  WORK PLAN RATIONALE  

Results from earlier investigations have suggested the presence of a variety of constituents of concern 

(COC) at each of the eight AOCs.  The earlier investigations compared the analytical results with the Ohio 

VAP standards, and these comparisons have been cited in both historical reports and the current PER, 

Technical Memorandum and this Work Plan.  The VAP standards were used to determine the severity of 

impact at the various AOCs; however, the proposed RI/FS will evaluate both the historical and newly-

acquired  analytical results against RSLs.   

 

In the case of each AOC a boring will be performed at the location of the historical soil sample with the 

highest concentration of a COC.  The results of samples from this boring will serve to validate the earlier 

sample results.  The validation boring and additional borings will be performed to gather additional data 

(including expanded analytical testing) for the site characterization. 

 

4.1 AOC 1 – UNIDENTIFIED RECTANGULAR FEATURE 

Problem Statement 

Previous investigations indicate that surface and subsurface soil are contaminated with metals at 

unacceptable concentrations.  It is unknown if other COCs such as explosives are present.  It is also 

unknown if the previously detected chromium contamination is in the more toxic hexavalent form.  The 

amount of MEC present, if any, is also unknown.  COCs present in shallow soils could infiltrate vertically 

deeper into the subsurface soil, and potentially leach from the soil into shallow groundwater.  

 

4.2 AOC 2 DRAINAGE DITCH NEAR FORMER MANUFACTURING AREA 

Problem Statement 

Surface and subsurface soil were determined to contain metals at unacceptable concentrations.  It is 

unknown if other contaminants such as explosives are also present.  Contaminants could infiltrate 

vertically deeper into the subsurface soil and leach from the soil into the shallow groundwater.  MEC is 

known to be present at the Site and would be dangerous if contacted. Previous investigations may not 

have identified and removed all MEC, and the total amount of MEC potentially present is unknown.   

 

121008/P 4-1 



  Rev. 0 
  12/10/10 
 
4.3 AOC 3 BURIAL AREA 

Problem Statement 

Surface and subsurface soil were determined to contain metals at unacceptable concentrations.  Because 

this area was used for the disposal of materials burned in the former Burn Pit (AOC 4) there exists the 

potential for combustion-related COCs such as dioxins and furans, which have not been previously 

investigated.  It is unknown if other contaminants such as explosives are present at AOC 3.  Also, COCs 

could leach from soils/munitions items and further potentially impact soil and groundwater.   

 

MEC is a known risk at the surface and subsurface but previous investigations may not have identified 

and removed all items and the total amount remaining is unknown.  It will be difficult to remove the MEC 

risk without completely excavating the soils in this AOC.   

 

4.4 AOC 4 BURN PIT 

Problem Statement 

Materials at the former burn pit were removed routinely from the area and disposed of in a separate area 

(AOC 7).  In addition, all of the soil was removed and replaced with fill more than 45 years ago.  During 

previous investigations, only arsenic was detected at concentrations exceeding a VAP standard.  Further 

evaluation of the reported arsenic concentration indicates that the concentration is less than the 

background concentration established for the Site (Brown & Caldwell, 2007).  Groundwater 

concentrations in the area were determined to be within acceptable limits, with the exception of a nominal 

VAP exceedance of arsenic.  MEC is not expected at the Site based on Site use history and the previous 

remediation efforts. 

 

Surface and subsurface soil at AOC 4 are not perceived to be contaminated based on the Site historical 

source removal effort and a review of available data from Site investigations.  Therefore, there does not 

appear to be an environmental contamination problem at this AOC.  However, if additional soil sampling 

will be conducted to confirm this finding.  In addition, if the proposed sampling of AOC 3 indicates the 

presence of dioxins and furans in materials that were routinely excavated from the burn pit, the burn pit 

will then be investigated for dioxins and furans. 
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4.5 AOC 5 MANUFACTURING AREA FORMER UST LOCATION 

Problem Statement 

The former fuel oil UST and surrounding contaminated soil were removed and a closure report was 

submitted to OEPA more than 12 years ago and only arsenic in soil was cited as exceeding the VAP 

standard in soil borings at AOC 5.  Further evaluation of the arsenic concentration indicates that the 

concentration is less than the background concentration established after the investigation (Brown & 

Caldwell, 2007).  Because the UST and surrounding contaminated soils have been removed, only 

residual impacted groundwater should remain. While several fuel oil constituents were detected, such as 

benzene and toluene, concentrations were well below unrestricted land use standards.     

 

MEC is not expected to be present at the Site based on Site history, previous investigations and 

remediation efforts.  Surface and subsurface soil are not considered to be contaminated based on Site 

historical source removal efforts and a review of available data from Site investigations.  Residual 

groundwater contamination appears to be at acceptable levels.  Therefore, there does not appear to be 

an environmental contamination problem at the former UST location within this AOC.   

 

4.6 AOC 6 FORMER EXPERIMENTAL AREA 

Problem Statement 

Surface and subsurface soil have been found to contain COCs at concentrations exceeding VAP 

residential standards (PAHs and lead).  These contaminants could also infiltrate further vertically into the 

subsurface soil and potentially leach from the soil into the shallow groundwater.  It is unknown if other 

contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface.  

Previous investigations may not have identified and removed all MEC items and the total amount of MEC 

potentially remaining at this AOC is unknown.  A UXO assessment has not been conducted to date.  It will 

be difficult to remove potential MEC at this AOC without completely excavating the Site soils.  

 

4.7 AOC 7 CINDER AREA 

Problem Statement 

Solid wastes were disposed at AOC 7 although the sample analyses completed to date do not indicate 

exceedances of VAP criteria.  It is unknown if explosive residuals are present.  The orange and red 

fragments may be of concern because they remain unidentified.  The amount of MEC, if any, is unknown, 

and a UXO assessment has not been conducted to date.  Although MEC has not been encountered to 

date, the uncertain history of the AOC and the proximity to MEC findings reported for nearby AOC 2 make 
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the presence of MEC suspect.   Also, munitions constituents (MC) and other chemical constituents could 

leach from munitions items and further contaminate the soil.   

 

4.8 AOC 8 FORMER BURIAL TRENCH AREA 

Problem Statement 

Although soil and groundwater VAP standards were not exceeded in samples collected from AOC 8, it is 

reasonable to assume that at least some portion of the soils at this AOC are impacted with wastes from 

the Kilgore manufacturing process.  Moreover, there may be unknown COCs not previously investigated 

present in the area. For example, groundwater and soil samples were not previously collected and 

analyzed for explosives constituents.  The outer perimeter of the AOC is not clearly defined, an important 

data gap considering the large size of the AOC, which could greatly impact the evaluation of remedial 

alternatives.  

 

The impacted materials at AOC 8 may extend to a depth of approximately 10 feet bgs.  Any COCs 

present in the surface/shallow subsurface zones could infiltrate further vertically into the subsurface soil 

and leach from the soil into the shallow groundwater. Although groundwater samples collected to date 

have been previously evaluated as acceptable, this observation is questionable considering the limited 

analyses conducted to date and unknown well construction methodology.  Moreover, the age of the data 

is important.  The area has been disturbed and conditions may have changed over time.  These factors 

may impact the potential for contaminant migration to and with the groundwater underlying AOC 8.  

Moreover, AOC 8 is of extra concern since it is at the property boundary and contamination, if present in 

the groundwater could migrate off- site. 

 

MEC is a known risk at the surface and subsurface. The previous investigations have not likely identified 

and removed all MEC.  The total amount of potentially remaining MEC is unknown.   
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5.0  REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS 

The following tasks have or will be completed by TtNUS as part of the RI/FS study in compliance with the 

OEPA guidelines:   

 

5.1 CLIENT / REGULATORY MEETINGS 

The initial task related to the RI/FS was a meeting between representatives of Otterbein and TtNUS to 

discuss the pending Consent Agreement with the State of Ohio and the expected requirements of the 

RI/FS specified in the Agreement.   TtNUS subsequently developed a preliminary scope of work designed 

to meet the requirements of the Agreement and the anticipated future use of the site by Otterbein. 

 

A meeting was held at the site on July 12, 2010, with representatives of OEPA, Otterbein, and TtNUS in 

attendance.  Following a short presentation of anticipated RI/FS tasks by Tetra Tech, the OEPA Site 

Coordinator, Robin Roth outlined the expectations of OEPA and informed Otterbein of various permit 

issues related to planned site investigations.  At the completion of the meeting, the group toured the site. 

 

TtNUS conducted a file review of the OEPA files related to the site later in the same day (July 12, 2010).    

 

Two conference calls were held between OEPA, Otterbein and TtNUS following the OEPA review of the 

PER.  The purpose of the calls was to gain concurrence on the scope of the RI/FS. 

 

5.2 PRE-INVESTIGATION EVALUATION REPORT AND TECHNICAL MEMORANDUM 

The first deliverable of the RI/FS process was the PER, which was submitted by Otterbein to OEPA on 

August 10, 2010.  The PER is a document designed to present the environmental data known about the 

site and the results of the preliminary scoping tasks, thus establishing the framework for subsequent 

development of the RI/FS Work Plan.  OEPA responded to Otterbein with comments related to the PER 

by September 28 and the PER comments led to the two conference calls between representatives of 

Otterbein and OEPA about the findings of the PER and the structure of the RI/FS.  It was decided that 

Otterbein should prepare an interim document which would clarify the Otterbein proposed RI/FS 

approach.  The PER and the OEPA comments are included in Attachment A. 

 

TtNUS prepared a Technical Memorandum Strategy for Environmental Investigations at the Kilgore 

Manufacturing Company Facility (Technical Memorandum, November 2, 2010).  The Technical 

Memorandum presented the strategy for the investigations to be conducted at each AOC and was 
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intended to facilitate discussions between Otterbein and OEPA regarding the scope of the investigation.  

The Technical Memorandum included: 

 

• An updated CSM 

• A sampling and data use approach, and 

• A generalized table of contents for the RI/FS Work Plan 

 

OEPA responded to the Technical Memorandum on November 10, 2010 with both general and specific 

comments.  Those comments were taken into consideration by Otterbein in the preparation of this Work 

Plan. 

 

5.3 RI/FS WORK PLAN 

This RI/FS Work Plan follows the guidance provided by OEPA (and specifically outlined in the USEPA 

Guidance for performing a RI/FS).  According to the guidance the Work Plan consists of four documents:   

 

• Work Plan 

• PER and OEPA cComments (Attachment A) 

• Field Sampling Plan (Attachment B) 

• Quality Assurance Project Plan (Attachment C) 

• Health and Safety Plan (Attachment D) 

 

This Work Plan includes by reference the previously submitted documents:  the PER [Tetra Tech, 

August 10, 2010 (Attachment A)] and the Technical Memorandum (Tetra Tech, November 2, 2010).     

 

5.4 SITE CHARACTERIZATION AND DATA MANAGEMENT    

5.4.1 Site Characterization 

Otterbein has evaluated pre-2010 site characterization data gathered from numerous earlier site 

investigation and the results of this evaluation are presented in the PER (Attachment A).  The PER 

identified a number of data gaps and the proposed RI is designed to fill those gaps and provide data 

sufficient to fulfill the needs of the RI/FS.  The data gathered by the proposed site investigation will be 

combined with the existing data to update the Conceptual Site Model and to provide data of sufficient 

quality and quantity to support the RI/FS. 

 

The proposed additional site characterization will consist of: a wetlands characterization; a soil 

investigation; a UXO avoidance investigation; a test pit investigation; and a groundwater investigation.  
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The various site characterization investigations are briefly described below, and are described in detail in 

the FSP (Attachment  B). 

 

5.4.1.1 Wetlands Characterization 

The wetlands characterization will consist of four tasks and multiple subtasks: 

 

• Water Resources Investigation 

- Wetland delineation and survey 

- Wetland functional assessment 

- Watercourse investigation and survey 

- Watercourse functional assessment 

- Impact Analysis and Delineation Report 

- Delineation field review 

- Mitigation planning 

 

• Cultural Resources Investigation 

- Literature review 

- On-site review 

- Test pit sampling 

 

• Threatened and Endangered Species Investigation 

- Coordination with U.S. Fish and Wildlife Service and ODNR 

- Field investigations (if indicated by existing data) 

 

• Permit Applications 

- Pre-application meeting with US Army Corps of Engineers and OEPA 

- Application for appropriate permits 

 

The Wetlands Characterization is being conducted by CEC of Columbus, OH.  CEC has subcontracted 

Mr. Ryan Weller of Weller & Associates, a Registered Professional Archaeologist, to complete the 

Cultural Resources Investigation.  

 

 The Wetlands Characterization is being performed in accordance with methodology described in the 

1987 Corps of Engineers Wetlands Delineation Manual and the U.S. Fish and Wildlife Service’s National 

List of Plant Species that Occur in Wetlands:  Northeast (Region 1).CEC will also use the Ohio Rapid 

Assessment Method for Wetlands v. 5.0 (ORAM) to evaluate the wetlands.  The watercourse Functional 

Assessment will be conducted in accordance with the guidance provided in Rapid Bioassessment 
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Protocols for Use in Streams and Wadeable Rivers:  Periphyton, Benthic Macroinvertebrates and Fish 

(EPA 841-B-99-002). 

 

As this RI/FS Work Plan is being submitted to OEPA, CEC has completed the wetland delineation field 

task, and the other tasks are scheduled to occur as quickly as possible (to avoid delaying any field work 

associated with the Remedial Investigation). 

 

5.4.1.2 UXO Avoidance Investigation 

Although the possibility of encountering MEC is remote a UXO trained technician will be onsite for all 

intrusive investigations.  The technician will support the investigations by performing UXO anomaly 

avoidance procedures, designed to avoid contact with potential MEC at the Site.  The technician will use 

a Schonstedt GA-52Cx magnetic locator or a White’s spectrum XLT all metals detector to screen each 

boring location.  The magnetometer will be used to clear the surface area in the vicinity of the boring/well, 

and then a down hole magnetometer will be used to screen each 2 foot depth of the boring as drilling 

progresses, until the desired boring depth is attained. 

 

If the detector indicates the potential presence of subsurface UXO, the boring will be moved to a nearby 

area, and the location of the anomaly recorded for future evaluation.  (The detection of subsurface 

anomalies alone is not considered evidence of MEC.  If the technician uncovers actual UXO, the project 

will be stopped, the University will be notified, and additional UXO technicians will be mobilized to dispose 

of the UXO. 

 

5.4.1.3 Soil/Sediment Investigation 

Soil samples will be collected at all eight identified AOCs for site wide characterization to assist in 

determining remediation.  After sampling, each borehole will be backfilled to within 6 inches of grade 

using the soil cuttings removed from the borehole.  A minimum 6-inch thick grout/bentonite seal will then 

be placed to grade at each boring.  The surface will be returned to its original condition.   

 

A drilling subcontractor will utilize direct push technology (DPT) methods to advance the proposed soil 

borings to their required depths.  Soil sampling will proceed continuously from the land surface to the total 

depth of each boring.  The subcontractor will provide appropriately sized disposable acetate liners 

capable of containerizing each 4 (or 5) foot interval.   

 

A soil boring log will be prepared for each boring with soil descriptions and all relevant information, 

observations, depth to saturated soil/water table, and photoionization detector (PID) field screening 

results.  Soil samples will be collected from two intervals per location and analyzed for Target Analyte List 
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(TAL) Metals, strontium, explosives, and at some locations PAHs.  Soil samples will be collected in 

laboratory provided jars and placed immediately in an iced cooler for shipment to a fixed base laboratory.  

Soil sample depths will be included on each log.   

 

Further detail of soil and sediment sample methods are described in Section 5.2 and 5.3 of the FSP 

(Attachment B). 

 

5.4.1.4 Test Pit Investigation 

Two long pits will be installed in AOC 8 – the Former Burial Trench Area to determine the “lateral extent” 

of contamination.  Test pits will be approximately 6 feet deep and extend on the north and west sides for 

up to 800 feet.  Up to eight soil samples will be collected based on visual observations.   

 

Further detail of soil and sediment sample methods are described in Section 5.2 and 5.3 of the FSP 

(Attachment B). 

 

5.4.1.5 Groundwater Investigation 

Eleven new permanent monitoring wells will be installed on site.  Seven wells will be installed within the 

boundaries of established AOCs and four will be installed along the property boundary.   

 

Prior to groundwater sampling, existing monitoring wells will be inspected for physical integrity.  If wells 

are damaged or unsuitable this information will be reported in the Remedial Investigation Report.   

 

Newly installed monitoring wells will be developed no sooner than 48 hours after well installation.  

Existing wells have not been sampled or developed in several years; therefore, they will be redeveloped 

prior to sampling.   

 

Groundwater sampling will be collected in laboratory provided bottles from six existing monitoring wells 

and the 11 newly installed permanent wells.  All groundwater samples will be collected for TAL metals, 

strontium, perchlorate, and explosives.  Additionally, the three southern boundary wells down gradient of 

AOC 8 will be sampled for VOCs and PAHs.  All samples will be sent to an OEPA approved laboratory.   

 

Further detail of soil and sediment sample methods are described in Section 5.2 and 5.3 of the FSP 

(Attachment B). 
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5.4.1.6  Surface Water Investigation 

There is one existing pond onsite; however depending on the time of year, water may accumulate in low 

lying areas in and around the wetlands.  The surface water sample in the existing pond will be sampled 

and if other ponds are present during the time of the field event, samples may also be collected there.  

One surface water sample will also be collected form an off-site pond.  Surface water samples collected 

from these locations will be sampled for TAL metals, strontium, explosives, and PAHs 

 

Further detail of soil and sediment sample methods are described in Section 5.2 and 5.3 of the FSP 

(Attachment B). 

 

5.4.2 Data Management 

Newly-collected data will be compiled, along with existing data, in spreadsheets and maps in order to 

evaluate the potential environmental impairment of the site.  Products of the data management will 

include: 

 

• Groundwater potentiometric maps 

• Contaminant distribution maps 

• Wetlands delineation maps 

• Updated AOC location maps 

• Analytical results tables 

- Contaminant exceedance tables and tag map 

- Contaminant hits table 

- Occurrence and distribution of contaminants in soil and groundwater 

- Positive detections table for soil and groundwater 

 

All new and previously existing data will be compared to RSLs to facilitate decisions about the site. 

 

5.5 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS 

A Human Health Risk Assessment (HHRA) will be conducted to evaluate current and potential future 

threats to human health in the absence of any remedial action.  The assessment will be done in a manner 

consistent with the US EPA Risk Assessment Guidance for Superfund (RAGs), EPA/540/1-82/002 

(RAGS, Part A, 1989) and other relevant federal and Ohio guidance as appropriate.  The HHRA is 

described in detail in Section 6.0 of this Work Plan.  An Ecological Risk Assessment (ERA) will be 

prepared to evaluate current or potential future adverse effects (in the absence of any remedial action) to 

the flora and fauna at the Site.  The ERA is more fully described in Section 7.0 of this Work Plan 

121008/P 5-6 



  Rev. 0 
  12/10/10 
 
 

5.6 REMEDIAL INVESTIGATION REPORT  

Following completion of confirmatory sampling activities and sample analysis data validation, TtNUS will 

submit a Remedial Investigation Report.  The report will include: 

 

• A description of sampling methodology, tabular summary of soil and groundwater analytical data, tag 

maps, laboratory analytical data, monitoring well location data, boring logs, sample log sheets, test pit 

drawings, and potentiometric surface maps. 

 

• A description of field activities, any deviations from the work plan, summary of geology and 

hydrogeology of the site, discussion of current site conditions and site history, current site use and 

historical use, and analytical data identifying areas of contamination.   

 

• Recommendations for future work at the site.   

 

The Remedial Investigation Report will be written in accordance with the Draft RI Format, as outlined in 

Appendix J of the OEPA Generic Scope of Work for Conducting Remedial Investigations and Feasibility 

Studies (OEPA, 2006). 

 

5.7 REMEDIAL ALTERNATIVE DEVELOPMENT 

Otterbein will further develop the preliminary Remedial Action Objectives (RAOs) identified in the PER 

and prepare an alternatives Array Document.  These tasks are described in the more detail in Section 8.0 

Feasibility Study. 

 

5.8 FEASIBILITY STUDY REPORT 

A Feasibility Study Report will be prepared to present a detailed analysis of the remedial alternatives.  

This task is described in more detail in the Section 8.0 Feasibility Study. 

 

5.9 MONTHLY PROJECT REPORTS 

Otterbein has been preparing monthly progress reports in accordance with provisions of the proposed 

Consent Agreement since July 2012 and these will continue until the end of the project.  The items 

included in the monthly reports include: 
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• Status of the Work 

• Difficulties Encountered 

• Activities Planned for the Upcoming Month 

• Key Personnel Changes 

• Target Completion Dates for Activities 

• Deviation From the Schedule 

• Analytical Data Received 

• Soil/Waste/Water Treated or Removed 
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6.0  HUMAN HEALTH RISK ASSESSMENT 

This section presents the methodology that will be used to prepare an HHRA of chemicals detected in 

soil, groundwater, surface water, and sediment at the former Kilgore Manufacturing Site, Westerville, 

Ohio.  The HHRA will evaluate whether detected concentrations of chemicals in the study area media 

pose a significant threat to potential human receptors under current and/or future land uses.  Potential 

risks to human receptors will be estimated based on the assumption that no actions will be taken to 

control contaminant releases. Primary sources of guidance will include the OEPA Generic Statement of 

Work for Conducting Remedial Investigations and Feasibility Studies (OEPA, September 1, 2006).  

Current guidance and reports published by the USEPA were also considered in preparing this protocol 

and will be considered during the preparation of the HHRA:  

 

• Soil Screening Guidance: Technical Background Document. Office of Solid Waste and Emergency 

Response (OSWER), Washington, D.C. EPA/540/R 95/128 (USEPA, 1996a). 

 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. Office of Solid 

Waste and Emergency Response Washington, D.C., OSWER 9355.4 24 (USEPA, 2002a). 

 

• Exposure Factors Handbook. Office of Health and Environmental Assessment, Washington, D.C. 

EPA/600/P 95/002Fa (USEPA, 1997a). 

 

• Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure-Factors. 

OSWER Directive 9285.6 03, OSWER, Washington, D.C. (USEPA, 1991). 

 

• Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure-Factors for Central 

Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C. (USEPA, 1993a). 

 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. 

Office of Emergency and Remedial Response, Washington, D.C. OSWER 9285.6 10 (USEPA, 

2002b). 

 

• RAGS, Volume I: Human Health Evaluation Manual (Part A) (USEPA, 1989). 

 

• RAGs, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 

Assessment), Final. Office of Superfund Remediation and Technology Innovation, Washington, D.C. 

20460 EPA/540/R/99/005, OSWER 9285.7 02EP; PB99 963312 (USEPA, 2004a). 
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• Guidelines for Carcinogen Risk Assessment. EPA/630/P 03/001B. March 2005 (USEPA 2005a). 

 

• Supplemental Guidance for Assessing Susceptibility from Early Life Exposure to Carcinogens. 

EPA/630/R 03/003F (USEPA, 2005b). 

 

• RAGS, Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation 

Risk Assessment), Final. Office of Superfund Remediation and Technology Innovation, Washington, 

D.C. 20460 EPA 540 R 070 002, OSWER 9285.7 82 (USEPA, 2009a). 

 

The HHRA for the former Kilgore Manufacturing Site will be structured and reported according to the 

guidelines of the RAGS, Human Health Evaluation Manual, Part D: Standardized Planning, Reporting, 

and Review of Superfund Risk Assessments (RAGS Part D) (USEPA, 2001).  The HHRA will consist of 

six components (see sections 1 through 6 for a more complete discussion):  

 

• Data evaluation • Exposure assessment 

• Toxicity assessment • Risk characterization 

• Uncertainty analysis • Development of remedial goal options  

 

6.1 DATA EVALUATION METHODOLOGY 

Data evaluation, the first component of a baseline HHRA, is a medium specific task that begins with 

compilation of relevant analytical data and concludes with selection of chemicals of potential concern 

(COPC) to be evaluated in the assessment.  First, the data available for the relevant study area(s) are 

reviewed in terms of data quality; typically only validated data is used in a HHRA.  However, historical 

data that has been subjected to a quality assurance review (if not fully validated) will be included in the 

HHRA, and the uncertainty associated with the use of historical data (e.g., due to differences in validation 

procedures) will be noted.  Environmental samples selected for HHRA are summarized in tables.  

Second, a medium specific list of COPCs (used to quantitatively and/or qualitatively determine potential 

human health risks) are selected based on a toxicity screen (i.e., a comparison of site contaminant 

concentrations to conservative toxicity-screening values). 

 

6.1.1 Data to be Evaluated HHRA 

Validated data collected during the following primary environmental investigations will be used to assess 

risks to potential human receptors: 
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• October/November 1996 Soil and Groundwater Samples 

• July 1997 Soil Samples 

• February/March 2000 Soil Samples 

• December 2000 Soil and Groundwater Samples 

• January 2001 Soil Samples 

• April 2004 Soil and Groundwater Samples 

• June 2005 Groundwater Samples 

• Proposed Soil, Groundwater, Surface Water, and Sediment Samples recommended in this Work Plan 

 

Fixed base analytical results (i.e., results from a fixed base laboratory and not from field analytical results) 

from field investigations for lists of target analytes will be used in the quantitative risk evaluation. F ield 

measurements and data regarded as rejected (i.e., that were qualified as “R” during data validation) will 

not be used in the quantitative risk assessment.  If a chemical was not detected in an environmental 

medium, but its reported detection limits [sample quantitation limits (SQLs)] for the environmental 

samples exceeds the COPC toxicity screening-levels, that chemical will be qualitatively discussed in the 

uncertainty analysis section. 

 

6.2 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Selecting COPCs is a qualitative screening process to limit the number of chemicals quantitatively 

evaluated in the baseline HHRA to those site related constituents that dominate overall potential risks.  

Screening by risk based concentrations focuses the risk assessment on meaningful chemicals and 

exposure routes.  In general, a chemical will be selected as a COPC and retained for further quantitative 

risk evaluation if the maximum detection in an environmental data set exceeds the lowest risk based 

screening concentration.  Chemicals eliminated from further evaluation are assumed to present minimal 

risks to potential human receptors.  

 

6.2.1 Derivation of Screening Criteria 

The primary COPC screening criteria for all media within the study area will be derived from USEPA 

RSLs developed by the U.S. Department of Energy’s Oak Ridge National Laboratory (ORNL) (USEPA, 

2010a).  These risk based concentrations are based on exposure pathways for which generally accepted 

methods, models, and assumptions have been developed (i.e., ingestion, dermal contact, inhalation) and 

for specific land use conditions (residential, industrial).  They do not consider effects on groundwater or 

ecological receptors. The COPC screening levels used to evaluate soil data are defined in the following 

narrative. 
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Soil/Sediment Screening Levels for all Parameters Except Lead — Screening levels to select COPC for 

direct human contact exposures to surface and subsurface soil will be based on the following criteria: 

 

• RSLs for Residential Soil (USEPA, 2010a). 

• Generic Soil Screening Levels for Transfers from Soil to Air (SSLsair) (published on the USEPA 

Website: http://rais.ornl.gov/epa/ssl1.shtml). 

• Federal Soil Screening Levels (SSLs) for Groundwater Protection (USEPA, 2010a). 

 

COPC screening levels based on the USEPA RSLs correspond to a systemic hazard quotient (HQ) of 0.1 

for noncarcinogens or an incremental lifetime cancer risk of 1×10-6 for carcinogens. In contrast, USEPA 

RSLs for noncarcinogens are based on an HQ of 1. The COPC screening levels derived for soil are 

based on an HQ of 0.1 to account for the potential cumulative effects of several chemicals affecting the 

same target organ or producing the same adverse noncarcinogenic effect.  USEPA RSLs for residential 

soil will conservatively be used for soil COPC selection.  Because risk-based sediment screening levels 

are not available and because sediment may be periodically exposed rather than continually submerged 

(i.e., in some cases the study area sediment samples are more soil-like than sediment-like), USEPA 

RSLs for residential soil will also conservatively be used for sediment COPC selection.  

 

The SSLair values for chemical migration from soil to outside air (published online at 

http://rais.ornl.gov/epa/ssl1.shtml) will be used to select COPC for surface and subsurface soil. These 

values are more recent than those in the 1996 and 2002 soil screening level SSL guidance documents 

(USEPA, 1996a and USEPA, 2002a). The SSLsair are based on an HQ of 1; however, the COPC 

screening values will be adjusted to be based on an HQ of 0.1.  The SSLair values do not apply to 

sediment because sediment is typically submerged and not subject to volatilization or particulate 

emissions.  

 

Maximum chemical concentrations in soil will be compared to federal SSLs for groundwater protection, 

which were designed to protect groundwater at most sites (as published in the USEPA RSL table). These 

groundwater protection SSLs allow an initial qualitative evaluation of the potential for chemical migration 

from soil to groundwater. Chemicals with concentrations exceeding the SSL criteria may potentially 

migrate from soil to groundwater in sufficient quantities to pose groundwater quality problems.  Chemicals 

detected at concentrations exceeding the federal SSL for groundwater protection, but at concentrations 

less than COPC screening levels for direct contact risk will not be evaluated quantitatively in the HHRA.  

However, these chemicals will be further evaluated qualitatively using the approach presented in Section 

4.3. 
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Groundwater/Surface Water Screening Levels for all Parameters Except Lead — Screening levels to 

select COPC for direct human contact exposures to groundwater will be based on the following criteria: 

 

• RSLs for Tap Water (USEPA, 2010a). 

• Federal Safe Drinking Water Act (SDWA) MCLs (USEPA, 2009d).  

• Generic Screening Levels for Groundwater for Evaluating Vapor Intrusion to Indoor Air (GSLvapor) 

(USEPA, 2002a). 

 

COPC screening levels based on the USEPA RSLs correspond to a systemic HQ of 0.1 for 

noncarcinogens or an incremental lifetime cancer risk of 1×10-6 for carcinogens. In contrast, USEPA 

RSLs for noncarcinogens are based on an HQ of 1. The COPC screening levels derived for tap water are 

based on an HQ of 0.1 to account for the potential cumulative effects of several chemicals affecting the 

same target organ or producing the same adverse noncarcinogenic effect.  Criteria based on USEPA 

RSLs for tap water will conservatively be used for COPC selection for groundwater.  For surface water, 

the screening levels used for groundwater will be adjusted upward by a factor of 10 (i.e., multiplied by 10) 

to account for anticipated reduced exposure to surface water (i.e., the surface water within the study area 

is not a potential domestic water supply source).  

 

Federal SDWA MCLs for public drinking water supplies are enforceable standards designed to protect 

human health, promulgated under the federal SDWA. Primary MCLs are based on laboratory or 

epidemiological studies and apply to public water systems.  A public water system is defined as a system 

providing water to the public for human consumption that either has at least 15 service connections or 

regularly serves an average of 25 individuals daily for at least 60 days per year.  Primary MCLs are 

designed to prevent adverse human health effects but also reflect the technical feasibility of removing a 

contaminant from water.  Primary (i.e., health based) and secondary (i.e., aesthetic based) MCLs are 

promulgated under the SDWA.  Secondary MCLs are provided for reference purposes only and are not 

used in COPC selection.  The SDWA MCLs are not relevant to the selection of COPC for surface water 

because surface water bodies are not potential drinking water sources. 

 

The GSLvapor are published in Table 2C of the USEPA’s  Evaluating Vapor Intrusion into Indoor Air 

[EPA530 F 02 052 (USEPA 2002a)], and in updates to that table. The values correspond to a target 

cancer risk level of 1×10-6 or a hazard index of 1 for carcinogens and noncarcinogens, respectively.  The 

GSLvapor were derived to identify chemical concentrations in groundwater that may adversely affect the 

indoor air quality of a building overlying subsurface VOC contamination.  The GSLvapor assume a 

subsurface attenuation factor of 0.001 for groundwater to indoor air concentrations.  Consistent with 

USEPA guidance, the COPC screening levels are based on an HQ of 1.  GSLvapor are not relevant to the 
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selection of COPC for the surface water because buildings would not be constructed atop surface water 

bodies. 

 

Screening Levels for Lead — Guidance from the USEPA Office of Prevention, Pesticides, and Toxic 

Substances and the OSWER recommends 400 milligram per kilogram (mg/kg) as the lowest screening 

level for lead contaminated soil in a residential setting where children are frequently present (USEPA, 

1994). To be conservative, 400 mg/kg will be used as the screening level for COPC selection for soil and 

sediment. However, guidance from the USEPA Technical Review Workgroup for Lead indicates that “a 

reasonable screening level for soil lead at commercial/industrial (i.e., non residential) sites is 750 mg/kg” 

for a typical non contact intensive worker (1999); 800 mg/kg is the current USEPA RSL for soil, assuming 

an industrial land use scenario. The SDWA action level of 15 micrograms per liter (µg/L) will be used as 

the screening level for lead in groundwater and surface water. 

 

6.2.2 Decision Rules for Establishing COPC 

The following decision rules will be used to select COPC: 

 

• A chemical detected in study area media will be selected as a COPC for the HHRA if the maximum 

detected chemical concentration exceeds its respective screening level. 

 

• Essential nutrients will not be selected as COPCs.  USEPA guidance (USEPA, 1989) states that 

“Chemicals that are (1) essential human nutrients, (2) present at low concentrations (i.e., only slightly 

elevated above natural occurring levels), and (3) toxic at very high doses (i.e., much higher than 

those that could be associated with contact at the site) need not be considered further in the 

quantitative risk assessment.” Examples of such chemicals are magnesium, calcium, potassium, and 

sodium. Historical information available for the study area indicates that no unusual use or disposal of 

these constituents occurred there. The recommended daily allowance (RDA) and recommended daily 

intake (RDI) values indicate that soil concentrations greater than 1,000,000 mg/kg (i.e., pure mineral 

intake) would be required before receptor intake would exceed RDA and RDI values. A review of 

current analytical data for the study area indicates that such concentrations have not been detected in 

study area media. 

 

• Surrogate COPC screening levels will be used for some chemicals. For example, risk based COPC 

screening levels are not currently available for some chemicals [e.g., acenaphthylene, 

benzo(g,h,i)perylene, phenanthrene] detected in the study area media due to lack of toxicity criteria. 

In the COPC screening, acenaphthene will be used as a surrogate for acenaphthylene; pyrene will be 

used as a surrogate for benzo(g,h,i)perylene and phenanthrene.  
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Chemicals without COPC screening levels or appropriate surrogate-chemical COPC screening levels will 

be evaluated qualitatively in the COPC selection section and/or in the uncertainty section of the HHRA.  

The evaluation will consider the number of times the chemical was detected and the magnitudes of the 

observed concentrations. 

 

6.3 EXPOSURE ASSESSMENT METHODOLOGY 

The exposure assessment component of an HHRA defines and evaluates, either quantitatively or 

qualitatively, the type and magnitude of human exposure to the chemicals present at or migrating from a 

site.  It is designed to depict the physical setting of the site, to identify potentially exposed populations and 

applicable exposure pathways, to calculate concentrations of COPC to which receptors might be 

exposed, and to estimate chemical intakes under the identified exposure scenarios.  Actual or potential 

exposures at a site are dependent upon the most likely pathways of contaminant release and transport as 

well as on patterns of human activity.  A complete exposure pathway has four components: a source of 

chemicals that can be released to the environment, a route of contaminant transport through an 

environmental medium, an exposure or contact point for a human receptor, and an exposure route. 

 

6.3.1 Conceptual Site Model 

The HHRA will include an update to the CSM provided in this Work Plan. The updated CSM will identify 

the exposure pathways by which human receptors may come in contact with environmental media within 

the study areas (or contaminated off-site environmental media).  The CSM will depict the relationships 

among the following elements of a complete exposure pathway (i.e., a pathway that potentially results in 

human exposure and is evaluated [qualitatively or quantitatively] in an HHRA): 

 

• Site sources of contamination • Exposure routes 

• Contaminant release mechanisms and 

transport/migration pathways 

• Potential receptors 

 

These CSM elements establish the manner and degree to which a potential receptor may be exposed to 

chemicals present at a site.  The degree of risk incurred by a potential receptor varies according to the 

means of exposure, the duration of exposure, and the specific chemical to which the receptor is exposed.  

An exposure does not necessarily result in an “unacceptable” health or environmental risk, although risks 

generally increase with increased frequency and/or duration of exposure.  

 

The CSM will identify the sources of possible contamination and discuss contaminant release 

mechanisms and transport and migration pathways relevant to the study area soil.  The CSM is the basis 

of the exposure pathways evaluated in the HHRA.  The CSM analysis will be comprehensive and will 
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consider both current and plausible future land use. Consequently, while the current/anticipated future 

land use at the former Kilgore Manufacturing Site is recreational/educational, the HHRA will also present 

risks assuming a residential land use. These risk estimates are included in the assessment to support risk 

management decisions.  Risks to the following potential receptors will be evaluated: 

 

• Construction workers — Construction workers are plausible on site adult receptors under future land 

uses.  Construction workers could be exposed to chemicals in surface and subsurface soil (0–2 feet 

bgs and 2–10 feet bgs or to the zone of saturation, respectively) through incidental ingestion and 

dermal contact and through inhalation of airborne contaminants emanating from soil. It is assumed 

that direct contact with the deeper [saturated zone] soil is limited and, thus, direct contact with soil 

greater than approximately 10 feet bgs (or greater the saturated zone if determined to be within 

10 feet bgs) will not be evaluated quantitatively. Such soil (i.e., the saturated zone soil) will be 

evaluated qualitatively in the uncertainty analysis.  Construction workers could also be exposed to 

chemicals in groundwater through dermal contact and through inhalation of airborne contaminants; 

however, construction workers are not expected to ingest groundwater.  Additionally, construction 

workers could be exposed to chemicals in surface water and sediment through ingestion and dermal 

contact. 

 

• Industrial workers — Industrial workers are plausible on site adult receptors under future land uses.  

These receptors could be directly exposed to chemicals in surface soil (0–2 feet bgs) through 

incidental ingestion, dermal contact, and inhalation of airborne particulates and vapors emitted from 

the soil.  Industrial worker exposure to subsurface soil (2–10 feet bgs) is unlikely. However, because 

future construction could potentially bring subsurface soil to the surface, exposure to subsurface soil 

via incidental ingestion, dermal contact, and inhalation will be evaluated for this receptor to aid in risk 

management decisions. This receptor is expected to be exposed to soil equally as often (but less 

intensely) than the construction worker.  Industrial workers could also be exposed to chemicals in 

groundwater that have volatilized into indoor air; however, industrial workers are not expected to have 

direct contact with groundwater.  Additionally, industrial workers could be exposed to chemicals in 

surface water and sediment through ingestion and dermal contact.  

 

• Adolescent trespassers — Adolescent trespassers are plausible on-site receptors under current land 

use.  These receptors may be exposed to potentially contaminated surface soil (0–2 feet bgs) through 

incidental ingestion, dermal contact, and inhalation of chemicals emitted from soil to the air.  

Adolescent trespassers do not have contact with subsurface soil while at the site.  Additionally, 

adolescent trespassers may be exposed to chemicals in surface water and sediment through 

ingestion and dermal contact.  
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• Child, adolescent, and adult recreational users — Recreational users are potential receptors for study 

area contaminants under future land use.  A recreational user may be exposed to potentially 

contaminated surface soil (0–2 feet bgs) through incidental ingestion, dermal contact, and inhalation 

of chemicals emitted from soil to the air.  Because future construction activities could redistribute 

subsurface soil at the surface, recreational users will be evaluated for risks to subsurface soil 

(2-10 feet bgs) to aid in risk management decisions.  Recreational users could also be exposed to 

chemicals in surface water and sediment through ingestion and dermal contact.  Recreational users 

are not expected to have contact with groundwater. 

 

• Current child, adolescent, and adult off-site residents — The off-site resident is a plausible receptor 

under current land use.  Off-site residents are not expected to have exposure to chemicals in surface 

soil (0–2 feet bgs) through ingestion and dermal contact except as trespassers, which are evaluated 

separately.  Off-site residents may be exposed to chemicals in surface soil through fugitive dust and 

volatile emissions from the site.  Current off-site residents are not exposed to on-site subsurface soil 

(2–10 feet bgs).  Based on currently available information, off-site residents do not have contact with 

on-site groundwater through ingestion and dermal contact; however, this conclusion is pending the 

results of the RI.  However, off-site residents may be exposed to chemicals in groundwater volatilizing 

into indoor air (vapor intrusion).  Current off-site residents are not expected to be exposed to on-site 

surface water and sediment except as trespassers, which are evaluated separately.  However, if the 

wetlands investigation determines that the on-site wetlands are connected to the off-site wetlands, 

then off-site residents will be evaluated to exposures to chemicals in surface water and sediment via 

ingestion and dermal contact.  

 

• Future child, adolescent, and adult on-site residents— The hypothetical future residential scenario is 

typically evaluated in a risk assessment to facilitate risk management decisions.  However, this 

scenario is extremely conservative for the study area because on-site residential land use will be 

prohibited by deed restriction.  We assume that a hypothetical resident may be exposed to chemicals 

in surface soil (0–2 feet bgs) through ingestion, dermal contact, and inhalation of chemicals emitted 

from soil to air. To aid in risk management decisions, hypothetical residents will also be evaluated for 

risks posed by exposure to subsurface soil (2–10 feet bgs), since future construction could potentially 

redistribute subsurface soil to the surface.  Additionally, future on-site residents could be exposed to 

chemicals in groundwater through ingestion (i.e., drinking water), dermal contact (e.g., 

showering/bathing), and inhalation of chemicals that have volatilized into indoor air.  Future on-site 

residents may also be exposed to surface water and sediment through ingestion and dermal contact.  
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6.3.2 Central Tendency Exposure versus Reasonable Maximum Exposure 

Traditionally, exposures evaluated in an HHRA were based on the concept of a “reasonable maximum 

exposure” (RME) only, defined as “the maximum exposure that is reasonably expected to occur at a site” 

(USEPA, 1989).  Subsequent risk assessment guidance (USEPA, 1992) stipulates the need address an 

average case, or central tendency, exposure (CTE).  However, in this HHRA, only the RME scenario will 

be evaluated, since the RME scenario is designed to provide the reasonable maximum exposure likely to 

occur, it is more conservative than the CTE scenario, and is typically the basis of risk management 

decision making. 

 

6.3.3 Exposure Point Concentration 

Exposure point concentration (EPC), calculated for COPCs only (both site related and naturally 

occurring), is an estimate of chemical concentrations in an exposure unit (EU); EPCs estimate exposure 

intakes.  An EU is the area over which receptor activity is expected.  The following paragraphs discuss 

the EU that will be evaluated in the HHRA and the guidelines for calculating EPCs. 

 

Each Area of Concern (AOC) within the site will be evaluated as a single EU. The following guidelines will 

be used to calculate EPCs for COPC concentrations in each AOC: 

 

• For soil, groundwater, surface water, and sediment data sets containing at least five samples, the 

95 percent upper confidence limit (UCL) on the arithmetic mean, which is based on the distribution of 

the data set, will be selected as the EPC unless the UCL value exceeds the maximum detected 

concentration.  In this case, the maximum detected concentration will be used as the EPC.  The 

maximum concentration will also be used as the EPC in the event of an insufficient number of 

detections to calculate a 95% UCL (i.e., less than four positive detections in a data set) in accordance 

with USEPA guidance (USEPA, 2010c).  EPCs will be calculated following USEPA’s Calculating 

Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites (USEPA, 

2002b) and using USEPA’s ProUCL software (USEPA, 2010c).  

 

• The sample quantitation limit will be used as an input for non detects in the USEPA’s ProUCL 

software to calculate the 95percent UCL in accordance with ProUCL guidance (USEPA, 2010c).  

Duplicates will be averaged to calculate the EPCs for COPC in all media within the study area. 

 

In accordance with the USEPA’s Integrated Exposure Uptake Biokinetic Model (IEUBK) Model (USEPA, 

1994, 2009b) and their Technical Review Workgroup (TRW) Adult Lead Model (USEPA, 2003b), average 

lead concentrations will be used to estimate blood lead levels from exposure to lead.  This is because the 
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first step in the model calculations is the development of a central estimate of blood lead concentrations, 

which requires an “appropriate average concentration” for an individual. 

 

6.3.4 Chemical Intake Estimation 

Intakes for the identified potential receptor groups will be calculated using current USEPA risk 

assessment guidance (as recommended by OEPA September 1, 2006, guidance) and presented in the 

risk assessment spreadsheets.  Risk assessment results will be presented using the USEPA RAGS Part 

D Table format.  Exposure assumptions to be used in the calculations will be compiled and submitted to 

OEPA as a preliminary deliverable prior to calculating risks (this interim risk assessment deliverable will 

likely be submitted while the field investigation is being conducted). 

 

Noncarcinogenic intakes are typically estimated using the concept of an average annual exposure.  

Carcinogenic intakes are calculated as an incremental lifetime exposure, which assumes a life 

expectancy of 70 years.  Several USEPA guidance documents (e.g., 1989, 1991, 1993a, 1997a, 2004a) 

will be consulted for exposure assumptions.  The exposure assumptions will reflect the current primary 

guidance used for exposure assumption development.   

 

Standard chemical-intake equations presented in USEPA guidance (e.g., 1989, 2004a, 2009a) will be 

used to calculate chemical intakes for soil (ingestion, dermal contact, and inhalation), groundwater 

(ingestion and dermal contact), surface water (ingestion and dermal contact), and sediment (ingestion 

and dermal contact).  Inhalation of chemicals in groundwater that have volatilized during construction 

activities will be evaluated for construction worker using guidance for the Virginia Department of 

Environmental Quality (VDEQ) (2004).  Inhalation of chemicals that have volatilized from groundwater 

into indoor air will be evaluated for residents using the Johnson and Ettinger Volatilization Model (USEPA, 

2004a).  The model assumes that volatile chemical vapors emitted from groundwater migrate through 

subsurface soil and cracks in building foundations to accumulate in the air inside a building.       

 

6.3.4.1 Assessing Cancer Risks from Early Life Exposures 

The USEPA’s Supplemental Guidance for Assessing Susceptibility from Early Life Exposure to 

Carcinogens (USEPA, 2005b) recommends adjusting the toxicity of carcinogenic chemicals that act 

mutagenically when evaluating early life exposures to contaminants.  The guidance recommends using 

age dependent adjustment factors (ADAFs) in concert with age specific exposure estimates when 

assessing cancer risks.  Absent chemical specific data, the supplemental guidance recommends the 

following default adjustments, which reflect that cancer risks are generally higher from early life exposures 

than from similar exposures later in life: 
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• For exposures before two years of age (i.e., spanning a two year interval from the first day of birth 

until a child’s second birthday), a 10 fold adjustment. 

 

• For exposures between two and less than 16 years of age (i.e., spanning a 14 year time interval from 

a child’s second birthday until their sixteenth birthday), a three fold adjustment. 

 

• For exposures after reaching 16 years of age, no adjustment. 

 

These adjustments will be applied using the same method as that used by USEPA to develop the RSLs.  

Children will be evaluated in two age groups, ages 0–2 and 2–6 years old.  Adolescents will be evaluated 

as one age group, 6–16 years old. Adults will be evaluated as one age group (16–30 years old).  Using 

this approach, the intakes for adolescent trespassers, recreational users, and  residents are calculated as 

follows: 

 

IntakeChild = Intake(ages 0— 2 years)×10 + Intake(ages 2— 6 years)×3 

IntakeAdolescent = Intake(age 6— 16 years)×3 

IntakeAdult = Intake(ages 16— 30 years)×1 

 

This approach will be used only for chemicals identified as mutagenic in the USEPA RSL screening table 

[e.g., carcinogenic polycyclic aromatic hydrocarbons (cPAHs), hexavalent chromium].  

 

Risks to receptors involving different age groups are sums of the cancer risks calculated for individual 

children, adolescents, and adult receptors.  Therefore, lifelong cancer risks from chemicals that act via 

the mutagenic pathway are assessed through the lifelong off-site resident, lifelong recreational user, and 

lifelong on-site resident receptor scenarios.  

 

6.3.4.2 Exposure to Lead 

The equations and methodology presented in the previous section cannot be used to evaluate exposure 

to lead because of the absence of published dose response parameters.  Thus, exposure to lead will be 

assessed using the following models: 

 

• The latest version of USEPA’s IEUBK Model for Lead, (USEPA, 2009b).  This model is typically used 

to evaluate lead exposure assuming a residential land use scenario. 

 

• USEPA’s TRW Model for Lead (USEPA, January 2003b; model version date: 06/21/2009).  This 

model is typically used to evaluate lead exposure assuming a non residential land use scenario.  
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The IEUBK model for lead (USEPA, 1994, 2009b) is designed to estimate blood levels of lead in children 

under seven, based on either default or site specific input values for air, drinking water, diet, dust, and soil 

exposure.  Studies indicate that infants and young children are extremely susceptible to adverse effects 

from exposure to lead.  Considerable behavioral and developmental impairments have been noted in 

children with elevated blood lead levels.  The threshold for toxic effects from this chemical is believed to 

be in the range of 10–15 micrograms per deciliter (µg/dL).  Blood lead levels greater than 10 µg/dL are 

considered a “concern.” 

 

For the study area, the IEUBK model for lead will be used to address exposure to lead in children when 

detected soil concentrations exceed the OSWER soil screening level of 400 mg/kg for residential land use 

(USEPA, 1994).  Average chemical concentrations, as well as default parameters for some input 

parameters, will be used in the evaluation.  Estimated blood lead levels and probability density 

histograms will be presented to support this analysis, and will be appended to the HHRA.  Site-specific 

average groundwater concentrations will be used as an input to the model if available.  The SDWA action 

level of 15 µg/L will be used as the screening level for lead in groundwater. 

 

Non residential adult exposure to lead in soil will be evaluated using USEPA’s TRW model for lead 

(USEPA, 2003a, 2009c).  In this model, adult exposure to lead in soil is addressed evaluating the 

relationship between lead concentration in site soil and the blood lead concentration in the developing 

fetuses of adult women.  The adult lead model generates a spreadsheet for each exposure scenario 

evaluated (i.e., construction, industrial, recreational).  The spreadsheet output is the probability that blood 

lead concentrations in the fetus will exceed 10 µg/L.  That probability is calculated in accordance with the 

following USEPA guidelines: 

 

• Use of the TRW Interim Adult Lead Methodology in Risk Assessment (USEPA, 1999) 

• Frequently Asked Questions (FAQs) on the Adult Lead Model (USEPA, 2010b) 

 

No models are currently available to evaluate periodic exposure of adolescent receptors to lead.  

Therefore, the results of the IEUBK model for children will be used to qualitatively assess this receptor’s 

exposure risk.  The qualitative discussion will assert that potential adverse effects from exposure to lead 

are expected to be of lesser magnitude for adolescent receptors than for young children. 

 

6.4 TOXICITY ASSESSMENT 

The toxicity assessment seeks to identify potential adverse health effects in exposed populations.  

Quantitative estimates of the relationship between the magnitude and type of exposures and the severity 

or probability of human health effects are defined for the identified COCs.  Quantitative toxicity values 
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determined during this component of the risk assessment are integrated with exposure assessment 

outputs to characterize the potential occurrence of adverse health effects for each receptor group. 

 

The reference dose (RfD) is the toxicity value used to evaluate noncarcinogenic health effects for 

ingestion and dermal exposures.  The reference concentration (RfC) is used to evaluate noncarcinogenic 

health effects for inhalation exposures.  The RfD and RfC estimate a daily exposure level for a human 

population that is unlikely to pose an appreciable risk during a portion of or for all of a human lifetime.  It is 

based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.  

Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal 

exposures and using inhalation unit risks (IUR) for inhalation exposure that are plausible upper bound 

estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.  

These are typically based on dose response data from human and/or animal studies. 

 

6.4.1 Toxicity Criteria for Oral and Inhalation Exposures 

Oral RfDs and CSFs and inhalation RfCs and IURs used in the risk assessment will be obtained from the 

following primary USEPA literature sources (USEPA, 2003c): 

 

• IRIS — USEPA’s “Integrated Risk Information System” online database. 

 

• USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) — USEPA’s Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops chemical specific PPRTVs when requested by USEPA’s 

Superfund program. 

 

• Other toxicity values — These sources include, but are not limited to, California Environmental 

Protection Agency (Cal/EPA) toxicity values, Federal Agency for Toxic Substances and Disease 

Registry (ATSDR) values, and the Annual Health Effects Assessment Summary Tables (HEAST) 

(USEPA, 1997b). 

 

Although toxicity criteria can be found in several toxicological sources, USEPA’s IRIS online database is 

the preferred source of toxicity values.  This database is continuously updated, and its values are verified 

by USEPA.  

 

6.4.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed) 

doses.  Therefore, these values are considered inappropriate for estimating risks associated with dermal 
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exposures.  Oral dose response parameters based on administered doses must be adjusted to absorbed 

doses before they can be compared to estimated dermal exposure intakes.  

 

When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the 

administered dose; therefore no toxicity adjustment is necessary.  Conversely, when the gastrointestinal 

absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the administered 

dose; thus, toxicity factors based on the absorbed dose should be adjusted to account for the difference 

in the absorbed dose relative to the administered dose.  USEPA (2004a) recommends a 50 percent 

absorption cut off to reflect the intrinsic variability in analyzing absorption studies.  Therefore, the 

adjustment from administered to absorbed dose was only performed when the chemical specific 

gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to 

absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in 

numerous sources of guidance [e.g., USEPA 2004a (the primary reference), IRIS, ATSDR toxicological 

profiles, etc.], using the following equations: 

 

RfD   =   (RfD )(ABS )dermal oral GI  
CSF   =   (CSF ) / (ABS )dermal oral GI  

 

where: 

ABSGI  =  absorption efficiency in the gastrointestinal tract 

RfDdermal  =  reference dose for dermal exposures 

RfDoral  =  reference dose for oral exposures  

CSFdermal  =  cancer slope factor for dermal exposures 

CSForal  =  cancer slope factor of oral exposures 

 

As noted, the preceding adjustment of the oral toxicity criteria (i.e., reference doses, cancer slope-factors) 

is necessary so that the dermal route of exposure may be quantitatively evaluated in the baseline risk 

assessment.  Further explanation of this procedure and its necessity are presented in Appendix A of the 

USEPA RAGS Part A. 

 

6.4.3 Chromium Toxicity  

Toxicity criteria are available for different forms of chromium, which is considered more toxic in the 

hexavalent state.  In the USEPA’s most recent RSL table, hexavalent chromium is listed as a carcinogen 

that has been determined to act “mutagenically” and the corresponding RSL for residential soil is less 

than 1 mg/kg.  The USEPA Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) and 

Supplemental Guidance of Assessing Susceptibility from Early Life Exposure to Carcinogens (USEPA, 
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2005b) specify the use of ADAFs for carcinogens, such as chromium, that act mutagenically.  In contrast, 

the RSL for residential soil for trivalent chromium (not listed as a carcinogen/mutagen) is 120,000 mg/kg.  

The site history information, conceptual site model, and available analytical data for the study area (total 

chromium, hexavalent chromium) will be reviewed to determine what percentage (if any) of the chromium 

in soil is present/likely to be present in the hexavalent form. The HHRA will evaluate chromium assuming 

it is present in the trivalent state unless analytical data or site history indicates hexavalent chromium is 

present in the soil. No chemical specific ADAFs have been derived for hexavalent chromium; therefore, 

default ADAFs will be used to evaluate exposures to hexavalent chromium as discussed in Section 2.4.4. 

 

6.4.4 Toxicity Criteria for the Carcinogenic Effects of cPAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to cPAHs. The 

most extensively studied cPAH is benzo(a)pyrene, which is classified by USEPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other cPAHs.  The toxic effects of these chemicals will be evaluated using toxicity equivalency 

factors (TEFs) based on the potency of each compound relative to that of benzo(a)pyrene, as presented 

in current USEPA guidance (USEPA, 1993b). TEFs are used to convert each individual cPAH 

concentration into an equivalent concentration of benzo(a)pyrene.  

 

As discussed above, the USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) and 

Supplemental Guidance of Assessing Susceptibility from Early Life Exposure to Carcinogens (USEPA, 

2005b) specify the use of ADAFs for carcinogens that act mutagenically.  The cPAHs are included in the 

group of chemicals determined to act mutagenically. No chemical specific ADAFs have been derived for 

cPAHs; therefore, the default ADAFs will be used as discussed in Section 2.4.4. 

 

6.5 RISK CHARACTERIZATION 

This section of the HHRA will characterize the potential human health risks associated with exposures to 

study area media.  Potential risks (noncarcinogenic and carcinogenic) for human receptors from 

exposures as outlined in the exposure assessment will be quantitatively determined. Sections 4.1 and 4.2 

outline the methods used to quantitatively estimate the type and magnitude of potential risks to human 

receptors.  

 

6.5.1 Quantitative Analysis of Constituents Other Than Lead 

Quantitative estimates of risk for chemicals other than lead will be calculated according to risk 

assessment methods outlined in USEPA guidance (USEPA, 1989).  Lifetime cancer risks are expressed 

in the form of dimensionless probabilities referred to as incremental lifetime cancer risks (ILCRs), based 
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on CSFs and IURs.  Noncarcinogenic risk estimates are presented in the form of HQs, which are 

determined by comparing intakes against published RfDs and RfCs.  ILCR estimates for ingestion and 

dermal exposures will be generated for each COPC using estimated exposure intakes and published 

CSFs, as follows: 

 

ILCR = (Estimated Exposure Intake)(CSF) 

 

If the equation above produces an ILCR greater than 0.01, the following equation is used: 

 

ILCR = 1 [exp( Estimated Exposure Intake)(CSF)] 

 

ILCR estimates of inhalation exposures are generated for each COPC using estimated exposure 

concentrations and published IURs, as follows: 

  

An ILCR of 1×10-6 indicates that the exposed receptor has a one in one million chance of developing 

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as representing 

one additional case of cancer in an exposed population of one million persons. 

 

Noncarcinogenic risks will be assessed using the concept of HQs and hazard indices (HIs).  The HQ for a 

COPC is the ratio of the estimated intake to the RfD and is calculated for ingestion and dermal exposures 

as follows: 

 

HQ = (Estimated Exposure Intake)/(RfD) 

 

For inhalation exposures, the HQ is calculated as follows: 

 

 ( ) ( )RfC/ionConcentrat Exposure  HQ =

 

An HI will be generated by summing the individual HQs for all COPC. The HI is not a mathematical 

prediction of the severity of toxic effects; therefore, it is not a true probabilistic “risk;” it is simply a 

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

 

6.5.2 Interpretation of Risk Assessment Results 

To interpret the quantitative risk estimates and aid risk managers in determining the need for remediation, 

quantitative risk estimates are compared to typical OEPA and USEPA risk benchmarks.  Calculated 

ILCRs are interpreted using the OEPA risk benchmark (1×10-5) for cumulative risk and the USEPA target 
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cancer risk range (1×10-4 to 1×10-6); HIs are evaluated using a value of 1.0.  Current USEPA policy 

regarding lead exposures is to limit the childhood risk of exceeding a 10 µg/dL blood lead level to 

5 percent. 

 

USEPA defines the range of 1×10-4 to 1×10-6 as the ILCR target range for hazardous waste facilities 

addressed under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the Resource Conservation and Recovery Act (RCRA).  Individual or cumulative ILCRs 

greater than 1×10-4 are generally considered “unacceptable” by the USEPA.  Risk management decisions 

are necessary when the ILCR is within 1×10-4 to 1×10-6.  USEPA typically does not require remediation 

when the cumulative ILCR is less than 1×10-6.  Similarly, cumulative ILCRs greater than 1×10-5 are 

generally considered “unacceptable” by OEPA; remediation may or may not be necessary when the 

cumulative ILCR exceeds 1×10-5. 

 

An HI exceeding unity (1.0) indicates that noncarcinogenic health risks may be associated with exposure.  

If an HI exceeds unity, target organ effects associated with exposure to COPC are considered.  Only 

those HQs for chemicals affecting the same target organ(s) or exhibiting similar critical effect(s) are 

regarded as truly additive.  Consequently, the cumulative HI could exceed 1.0, but no adverse health 

effects would be anticipated unless the COPC affected the same target organ or exhibited the same 

critical effect (i.e., unless target organ /critical effect specific HIs exceeded 1). 

 

As a general guideline, a “no further action” recommendation will be forwarded to OEPA whenever the 

cancer risk estimates and total HIs (estimated on a target organ/target effect basis) for receptors of 

concern are less than 1×10-5 and 1, respectively; and when risks associated with lead exposure are 

below the USEPA risk benchmark.  Otherwise, in most cases, the need for remedial action (including 

institutional controls) will be evaluated in an FS.  However, the 1×10-5 risk benchmark should not be 

viewed as a discrete limit.  Risks slightly greater than 1×10-5 may be considered “acceptable” 

(i.e., protective) if justified by site specific conditions, including any uncertainties about the nature and 

extent of contamination and associated risks.  Consequently, a “no further action” recommendation may 

be forwarded to OEPA risk managers for review and discussion when the 1×10-5 risk benchmark is 

exceeded.  Those reviews and discussions may affect the analyses presented in the FS.  The following 

factors will be considered in this determination: 

 

• The magnitude of the media specific risk estimates. 

• Significant uncertainties in the baseline HHRA that would overestimate baseline risk assessment 

results. 

• Significant uncertainties in EPC estimates that would overestimate baseline risk assessment results. 
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6.5.3 Refined Evaluation of Chemical Migration from Soil to Groundwater 

Chemicals of potential concern for migration from soil to groundwater will be selected, as detailed in 

Section 2.  However, a more refined evaluation of the potential for such migration will be included in the 

risk characterization component of the HHRA and will be based on the following considerations: 

 

• Does the maximum detected soil concentration exceed the SSL at a dilution attenuation factor of 20 

(DAF20)? 

 

• Does the mean of positive detections in soil exceed the SSL at a DAF20? 

 

• What is the frequency of detections exceeding the SSL at a DAF20? 

 

• Was the chemical selected as a COPC in groundwater? 

 

• Does the maximum concentration in groundwater exceed the SDWA MCL? 

 

• What is the frequency of detections in groundwater exceeding the USEPA RSL for tap water (based 

on an ILCR of 1x10-6 or an HI of 1)? 

 

• What is the frequency of detections in groundwater exceeding 10 times the USEPA RSL for tap water 

(based on an ILCR of 1x10-6 or an HI of 1)? 

 

These factors will be considered when selecting COC for groundwater protection.  Constituents selected 

as COPC for migration from soil to groundwater in the initial screening will not be retained as COC if any 

of the following is true: 

 

• The maximum soil concentration is less than the groundwater protection SSL, based on a DAF20.  

Rationale: A dilution attenuation factor of 1 (DAF1) is conservative; a DAF20 is assumed to be more 

accurate at most sites (USEPA, 1996a). 

 

• The frequency of detections greater than the SSL at a DAF20 is less than 5 percent (when at least 20 

samples are included in the data set and no contamination “hot spot” is present). A “hot spot” is 

defined as a concentration that exceeds twice the SSL at a DAF20.  

Rationale: Chemicals are unlikely to pose risks to water quality through leaching from soil to 

groundwater if they are detected infrequently (i.e., less than 5 percent) in soil. 
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• The chemical was not selected as a COPC in groundwater.  

Rationale: If a chemical was not detected in site groundwater, the data do not indicate that water 

quality has been adversely affected.  This is an important consideration because the contamination 

events within the study area occurred more than 40 years ago.  Thus, given the passage of time, 

groundwater concentrations likely reflect the potential for chemical migration from soil to groundwater. 

 

• The maximum concentration in groundwater is less than the SDWA MCL.  

Rationale: SDWA MCLs are federally enforceable drinking water standards.  Concentrations of 

chemicals in groundwater that are less than corresponding SDWA MCLs indicate that groundwater 

has not been adversely affected. 

 

• The frequency of detections greater than the USEPA tap water RSL is less than 5 percent (when at 

least 20 samples are included in the data set and no contamination “hot spot” is present).  A “hot 

spot” is defined as a concentration twice the tap water RSL.  

Rationale: Chemicals are unlikely to pose risks to water quality through leaching from soil to 

groundwater if they are detected infrequently (i.e., less than 5 percent) in groundwater. 

 

6.6 UNCERTAINTY ANALYSIS 

The uncertainty analysis component of the HHRA will provide a summary of uncertainties inherent in the 

risk assessment and will include a discussion of how they may affect the quantitative risk estimates and 

conclusions of the risk analysis.  The baseline HHRA for the study area will be performed in accordance 

with current USEPA guidance.  However, varying degrees of uncertainty are associated with any baseline 

HHRA.  A brief discussion of uncertainty issues generally considered in an HHRA is provided in the 

following narrative. 

 

Uncertainty in COPC selection is related to the status of the available databases, the grouping of 

samples, the numbers, types, and distributions of samples, data quality, and the procedures used to 

include or exclude constituents as COPC.  Uncertainty associated with the exposure assessment 

includes the values used as input variables for a given intake route or scenario, the assumptions made to 

determine EPCs, and the predictions regarding future land uses and population characteristics.  

Uncertainty in the toxicity assessment includes the quality of the existing toxicity data needed to support 

dose response relationships and the weight of evidence used to determine the carcinogenicity of COPC. 

Uncertainty in risk characterization is associated with exposure to multiple chemicals and the cumulative 

uncertainty from combining conservative assumptions made in earlier steps of the risk assessment. 

 

Whereas various sources of random uncertainty and bias exist, the magnitude of bias and uncertainty 

and the direction of bias are influenced by the assumptions made throughout the risk assessment, 
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including selection of COPC and selection of values for dose response relationships. Throughout the risk 

assessment, assumptions that consider safety factors will be made to overestimate the final calculated 

risks.  Generally, risk assessments carry two types of uncertainty: measurement and informational 

uncertainty.  

 

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For 

example, this type of uncertainty is associated with the analytical data collected for each site. The risk 

assessment reflects the accumulated variances of the individual values used.  

 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments.  This gap is often significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, the biological mechanism of chemical action, or 

the behavior of a chemical in soil. 

 

After the risk assessment is complete, the results must be reviewed and evaluated to identify the type and 

magnitude of uncertainty involved.  Relying on risk assessment results without considering the 

uncertainties, limitations, and assumptions inherent in the process can be misleading.  For example, to 

account for uncertainties in developing exposure assumptions, conservative estimates will be made to 

ensure that the particular assumptions protect sensitive subpopulations or maximally exposed individuals.  

 

If a number of conservative assumptions are combined in an exposure model, the resulting calculations 

can propagate the uncertainties associated with those assumptions, thereby producing much larger 

uncertainty in the results. This uncertainty is biased toward over predicting both carcinogenic and 

noncarcinogenic risks. Thus, both the results of the risk assessment and the uncertainties associated with 

them must be considered when making risk management decisions. 

 

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for 

defining “acceptable” risk.  For example, when risks calculated using a high degree of uncertainty are less 

than an “acceptable” risk level (i.e., 10 6), the interpretation of “no significant risk” is typically 

straightforward.  However, when risks calculated with a high degree of uncertainty exceed an acceptable 

risk level (i.e., 1x10-4), a conclusion can be difficult unless uncertainty is considered.  The draft HHRA will 

be conducted using the most recent USEPA RSLs available at the time of preparation. However, the 

RSLs are “evergreen” screening values and are subject to change as new toxicity information becomes 

available and is evaluated by the USEPA.  Consequently, the COPC could change if the RSLs change. 
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6.7 REMEDIAL GOAL OPTIONS 

Cleanup goals will be developed for those study areas with ILCRs greater than 1×10-5 and a total HI 

greater than 1.0.  Cleanup goals will be derived for those COCs that contribute significantly to the cancer 

risk and/or  HI for each exposure pathway in a given land-use scenario for a receptor group.  Chemicals 

that are not considered to be significant contributors to risk will not be included as COCs if their individual 

carcinogenic risk contribution is less than 1×10-6 and their non carcinogenic HQ is less than 0.1. Cleanup 

goals will be calculated using the following equation: 

 

Cleanup Goal [chemical i] = EPC[chemical i]×Target Risk/Calculated Risk[chemical i] 

 

where: 

Cleanup goal [chemical i] = chemical specific cleanup goal 

EPC [chemical i] = exposure point concentration used in risk assessment 

calculations 

Target risk = target risk for carcinogens or the target hazard quotients for 

noncarcinogens 

Calculated risk [chemical i]  = total risk calculated for a specific chemical in the risk assessment 
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7.0  ECOLOGICAL RISK ASSESSMENT 

7.1 INTRODUCTION 

The goal of the ERA will be to determine whether adverse ecological impacts are present as a result of 

exposure to chemicals released to the environment through historical activities at the Former Kilgore 

Manufacturing Site, Westerville, Ohio.  The ERA will contain information that enables risk managers to 

conclude that either ecological risk at the site is negligible or that further information is necessary to 

evaluate the potential ecological risk. 

 

The ERA methodology will be in accordance with guidance presented in the following documents: 

 

• Guidance for Conducting ERAs, DERR-00-RR-031 (State of Ohio, EPA, Division of Emergency and 

Remedial Response, October 2006,  Revised April 2008). 

• Final Guidelines for ERA (USEPA, 1998). 

• ERA Guidance for Superfund: Process for Designing and Conducting ERA (USEPA, 1997). 

 

This ERA will consist of Levels I, II, and III of the Ohio Environmental Protection Agency (OEPA) ERA 

Guidelines which generally follow Steps 1, 2, and the first part of Step 3 (often referred to as Step 3a) of 

the eight step USEPA ERA process.  The Level III baseline assessment will only be conducted if 

warranted based on the results of the Level II ERA.  Also, in the event that a Level III baseline 

assessment is conducted, no tissue samples or toxicity testing is planned at this time.  Collection of that 

data would require additional planning and coordination with OEPA, which cannot be done until the initial 

ERA is prepared.  

 

The following narrative briefly outlines the components of the ERA to be prepared for the study areas 

within the former Kilgore Manufacturing Site.  Details (e.g., exposure assumptions) will be compiled and 

submitted to OEPA as a preliminary deliverable prior to formal preparation of the ERA (this interim risk 

assessment deliverable will likely be submitted while the field investigation is being conducted). 

 

7.2 LEVEL 1 SCOPING 

The Level 1 scoping is similar to the screening-level problem formulation step in the USEPA ERA 

process.  It includes general descriptions of the study area with emphasis on the habitats and ecological 

receptors present.  This phase also involves characterization of site-related chemicals, chemical sources, 

migration routes, and an evaluation of routes of chemical exposure.   
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7.3 LEVEL 2 -SCREENING  

The Level 2 screening will be conducted to determine the need for further ecological evaluation of a site 

(i.e., whether a Level III baseline assessment is needed).  This screening will consist of comparison of 

site analytical data to background levels and the screening levels described in the OEPA ERA Guidelines.   

 

The media screening will be conducted for soil, sediment, and surface water because samples from these 

media will be collected.  Although groundwater data will also be collected, it will not be evaluated in the 

Level 2 screening because surface water samples will be collected and that will be the exposure point for 

groundwater.   

 

A detailed site survey as part of the Level II ERA is not needed and will not be conducted because a 

wetland delineation has already been conducted in the area.   

 

After the screening is conducted, a decision will be made as to whether the Level III baseline assessment 

is needed. 

 

7.4 LEVEL III BASELINE ASSESSMENT 

In the event that a Level III baseline assessment is needed, the following describe some of the general 

steps that would be conducted and receptors that may be evaluated. 

 

7.4.1 Environmental Setting 

The objectives of this step are to 1) initially identify and characterize the habitats and ecological resources 

throughout the site, and, 2) describe the likely chemical sources, release mechanisms, migration 

pathways, and the fate of chemicals resulting from site-related activities, as well as ecological receptors 

that could be adversely affected by chemicals. 

 

7.4.2 Potential Receptors  

A site visit was completed to evaluate the quality of the wetlands present at the site.  Several forested, 

scrub/shrub, and emergent wetland areas covering half of the 40-acre site were identified.  The remaining 

20 acres consist of dense grasses and brush.  Based on the habitat at the site, soil invertebrates, birds 

and mammals are likely present at the site and are potential ecological receptors of concern.  An aquatic 

bed was identified in one of the wetland areas creating habitat for amphibians.   
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7.4.3 Endpoints 

7.4.3.1 Assessment Endpoints 

An assessment endpoint is an explicit expression of the environmental value that is to be protected 

(USEPA, 1997).  The selection of these endpoints is based on the habitats present, the migration 

pathways of chemicals, and the routes that chemicals may take to enter receptors.  

 

For this ERA, the assessment endpoints will include  the protection of the following groups of receptors 

from a reduction in growth, survival, and/or reproduction caused by site-related chemicals: 

 

• Soil invertebrates 

• Terrestrial vegetation 

• Benthic invertebrates 

• Terrestrial invertivorous birds and mammals 

• Terrestrial herbivorous birds and mammals 

• Wetland invertivorous birds and mammals 

 

The following paragraphs discuss why the above assessment endpoints exemplify those important for this 

ERA. 

 

Soil Invertebrates: Soil invertebrates present within the study area aid in the formation of soil, as well as 

in the redistribution and decomposition of organic matter in the soil, and serve as a food source for higher 

trophic-level organisms.  They can also accumulate some contaminants, which can then be transferred to 

the higher trophic-level organisms that consume invertebrates.  

 

Terrestrial Vegetation: Terrestrial vegetation within the study area consists of grasses, shrubs, and trees.  

These plant types serve as a food source, provide shade and cover for many organisms, and help 

prevent soil erosion, among other important functions.  They can also accumulate some contaminants, 

which can then be transferred to the higher trophic-level organisms that consume plants. 

 

Benthic Invertebrates: Benthic invertebrates serve as a food source for higher trophic-level organisms 

(i.e., fish, amphibians, birds, mammals).  They can also accumulate contaminants, which can be 

transferred to higher trophic-level organisms that consume invertebrates. 

 

Terrestrial Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume 

only plant tissue) are present within the study area.  Their role in the community is essential because 
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without them, higher trophic levels could not exist (Smith, 1966).  They may be exposed to and 

accumulate contaminants that are present in the plants they consume, and soil they incidentally ingest. 

 

Terrestrial Invertivorous Birds and Mammals: Birds and mammals that consume primarily invertebrates 

are considered first-level carnivores.  They serve as a food source for higher trophic level carnivores and 

may be exposed to and accumulate chemicals present in the food items they consume, and soil they 

incidentally ingest.   

 

Wetland Invertivorous Birds and Mammals: Birds that consume primarily invertebrates are considered 

first-level carnivores.  They serve as a food source for higher trophic level carnivores and may be 

exposed to and accumulate chemicals present in the food items they consume, and sediment they 

incidentally ingest. 

 

As indicated in USEPA (1997), “it is not practical or possible to directly evaluate risks to all of the 

individual components of the ecosystem at a site.  Instead, assessment endpoints focus the risk 

assessment on particular components of the ecosystem that could be adversely affected by contaminants 

from the site.”  Therefore, the ERA will focus on the endpoints that tend to yield the highest risks, which 

will account for endpoints that have lower risks. 

 

Carnivorous birds and mammals generally have large home ranges.  The study area covers 

approximately 40 acres of land.  When the size of the study area is compared to the home range of top 

carnivores, such as the red-tailed hawk and the red fox, carnivores would receive only a very small 

portion of their diet from the study area; therefore, they will not be included as receptors in the ERA.  

Threshold oral toxicity values for reptiles and amphibians are not available for most chemicals, so risks to 

reptiles and amphibians will not be quantitatively evaluated.  With the above factors in mind, amphibians, 

reptiles, and carnivores will not be selected as assessment endpoints for the ERA.   

 

7.4.3.2 Measurement Endpoints 

Measures of effects are estimates of biological impacts (i.e., survival, growth and/or reproduction) that are 

used to evaluate the assessment endpoints.  The following measures of effects are examples of those 

that will be used to evaluate the assessment endpoints in this ERA.  

 

• Decreases in survival, growth, and/or reproduction of plants, terrestrial invertebrates, and benthic 

invertebrates will be evaluated by comparing measured concentrations of chemicals in surface soil 

and sediment to screening values designed to be protective of ecological receptors. 

 

121008/P 7-4 



  Rev. 0 
  12/10/10 
 
• Decreases in survival, reproduction, and/or developmental effects of birds and mammals will be 

evaluated by comparing the estimated ingested dose of contaminants in surface soil and sediment to 

no-observed-adverse-effects levels (NOAELs) and lowest-observed-adverse-effects levels (LOAELs) 

for surrogate wildlife species. 

 

7.5 CONCEPTUAL SITE MODEL 

A CSM in ERA problem formulation is a written description of predicted relationships between ecological 

entities and the stressors to which they may be exposed (USEPA, 1998).  The CSM will consist of two 

primary components: predicted relationships among stressor, exposure, and assessment endpoint 

response, and a diagram that illustrates the relationships (USEPA, 1998).   

 

7.6 ECOLOGICAL EFFECTS EVALUATION 

The ecological effects assessment is an investigation of the relationship between the exposure to a 

chemical and the potential for adverse effects resulting from exposure.  In this step, screening levels for 

toxicity of the chemicals to ecological receptors are compiled.  Screening levels recommended by the 

Ohio EPA will be considered in the evaluation and will be forwarded to the Ohio EPA for review and 

comment prior to incorporation into the ERA. 

 

7.7 CHARACTERIZATION OF EXPOSURE 

This portion of the ERA will include identification of contaminant concentration data used as the EPCs to 

represent ecological exposure in various media.  The total exposure dose for terrestrial wildlife 

hypothetically exposed to chemicals in soil, sediment, and associated food items such as plants and 

invertebrates will be estimated using food chain models.  Selection of a particular species will be required 

so that intake through ingestion can be estimated.  The availability of exposure parameters (i.e., body 

mass, and ingestion rates) will be factors in selecting surrogate receptor species.   

 

The equations used to determine contaminant intake will be provided in the interim risk assessment 

deliverable referenced in the preceding narrative. 

 

7.8 RISK CHARACTERIZATION 

The risk characterization is the final phase of an ERA, and compares exposure to ecological effects.  It is 

at this phase that the likelihood of adverse effects occurring as a result of exposure to a stressor is 

evaluated.  An ecological effects quotient (EEQ) approach will be used to characterize the potential risk to 

ecological receptors by comparing exposure concentrations and doses to effects data.  When EEQ 

values exceed 1.0, it is an indication that ecological receptors are potentially at risk; additional evaluation 
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or data may be necessary to confirm with greater certainty whether ecological receptors are actually at 

risk, especially since most benchmarks are developed using conservative exposure assumptions and/or 

studies.  The EEQ value should not be construed as being probabilistic; rather, it is a numerical indicator 

of the extent to which an EPC exceeds or is less than a benchmark. The equations used to calculate the 

EEQs will be provided in the interim risk assessment deliverable referenced in the preceding narrative. 

 

The final part of the screening evaluation is selection of COPCs.  Chemicals that are not selected as 

COPCs are assumed to present negligible risk to ecological receptors and are not further evaluated in the 

ERA for those receptors.  Chemicals that are initially selected as COPCs in the Level II screening will be 

evaluated further in Level III. As part of the risk characterization, a refinement of the conservative 

exposure assumptions and concentrations will be conducted to evaluate the potential risks to ecological 

receptors (e.g., plants, invertebrates, and wildlife receptors).  The objective of the evaluation is to further 

refine the number of chemicals that are retained as COPCs in order to focus additional efforts (if 

necessary) on chemicals that are of significant ecological concern.  The following describes the process 

that will be used to further evaluate chemicals initially selected as COPCs in soil and sediment. 

 

The following factors will be evaluated, as appropriate, to determine if the risks are great enough to 

warrant additional evaluations.  Note that all of these factors might not be applicable for each chemical 

and/or receptor group. 

 

• Magnitude of criterion exceedance: Although the magnitude of the risks may not relate directly to the 

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item 

used in a lines-of-evidence approach to determine the need for further site evaluation.  The greater 

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists. 

 

• Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency 

typically is of less concern than a chemical detected at higher frequency if toxicity and concentrations 

and spatial areas represented by the data are similar.  All else being equal, chemicals detected 

frequently will be given greater consideration than those detected relatively infrequently.  In addition, 

the spatial distribution of a chemical may be evaluated to determine the area that a sample 

represents. 

 

• Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and the limited bioavailability will be 

considered when evaluating the exposures of receptors to site contaminants.  Contaminants with 

generally less bioavailability will be considered to be less toxic than the more bioavailable 

contaminants, all other factors being equal. 
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• More Appropriate Benchmarks:  More appropriate benchmarks will be used to further evaluate risks 

to specific groups of ecological receptors (e.g., plants and invertebrates) because while screening 

levels are useful for initial screening, they might not be appropriate for evaluating all of the 

assessment endpoints. 
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8.0  FEASIBILITY STUDY 

The Feasibility Study (FS) will be conducted in accordance with USEPA RI/FS Guidance, Chapter 4.  

Otterbein developed and evaluated a range of remedial alternatives during the RI/FS scoping presented 

in the PER.  Otterbein will continue to develop and evaluate the remedial alternatives initially developed 

during project scoping as the RI data becomes available. 

 

8.1  REFINE REMEDIAL ACTION OBJECTIVES (USEPA RI/FS GUIDANCE SECTION 4.2.1) 

Otterbein will further refine the preliminary RAOs identified during project scoping. 

 

RAOs for protection of human health should specify a site-specific PRG, an exposure pathway and 

receptor, and preliminary points of compliance.  An ITM will be prepared and submitted identifying the 

refined RAOs for protection of human health and the environment and detailing the methods and 

procedures used to refine them. Otterbein will revise the refined RAOs per Ohio EPA's comments, if any, 

and include the refined RAOs in the Alternatives Array Document described in 8.2 below. 

 

8.2 ALTERNATIVES ARRAY DOCUMENT (USEPA RI/FS GUIDANCE CHAPTER 4) 

Otterbein will prepare an Alternatives Array Document (MD) which documents the methods, rationale, and 

results of the technology, process option, and alternatives development and the screening process.  

Respondent shall include an evaluation of whether the amount and type of data existing for the Site will 

support the subsequent detailed analysis of the alternatives.  Respondent shall modify the alternatives 

based on Ohio EPA's comments, if any, to assure identification of an appropriate range of viable 

alternatives for consideration in the detailed analysis.  The MD, as revised by Respondent to incorporate 

Ohio EPA comments, shall be combined with the detailed analysis of alternatives to form the FS Report 

described in Section 9 and Appendix M of this SOW.  

 

8.3 TREATABILITY STUDIES 

At this time there is no plan to conduct a treatability study at the Site.  Should the data collected in the RI 

suggest the need to change the potential remedial alternatives, and a treatability study be indicated, 

Otterbein would submit a plan to OEPA detailing the proposed treatability study. 

 

8.4 DETAILED ANALYSIS OF ALTERNATIVES 

Once it has been determined that sufficient data exist to proceed, Otterbein will conduct a detailed 

analysis of the alternatives surviving the screening process to provide Ohio EPA with the information 
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needed for selection of a site remedy. The detailed analysis shall consist of an individual analysis of each 

alternative against eight evaluation criteria followed by a comparative analysis of the alternatives using 

the same evaluation criteria as the basis for comparison. 

 

8.5 FEASIBILITY STUDY REPORT (USEPA RI/FS GUIDANCE SECTION 6.5) 

Otterbein will prepare and submit a FS Report for review and approval.  The AAD, revised based on 

comments received from Ohio EPA, shall be incorporated into the FS as it is prepared.  Otterbein will 

refer to Table 6-5 of the USEPA RI/FS Guidance for an outline of the FS Report format and required 

report content.  
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9.0  KEY ASSUMPTIONS 

There are several key assumptions concerning the status of the Site which have been considered in the 

preparation of this RI/FS.  These assumptions are presented below: 

 

• The site has been investigated on at least eight occasions and data from those investigations will be 

used in the RI/FS to the extent possible. 

  

• Since 1962, remediation has been conducted at the site on at least six separate occasions. 

 

• The majority of the remedial activities undertaken in the past involved the removal of UXO materials. 

 

• UXO materials remaining on the site (if any) are expected to be below the ground surface. 

 

• The Remedial Investigation will therefore be conducted under the supervision of trained UXO 

personnel providing UXO support. 

 

• The  intrusive portions of the RI will be conducted using UXO avoidance practices.  

 

• In the event that potentially dangerous UXO materials are discovered, the location of the material will 

be marked, the findings reported to Otterbein, and appropriate measures will be undertaken to 

remove the UXO safely, and in accordance with standard protocols. 

 

• Otterbein University intends to act conservatively regarding residual contamination remaining at the 

eight AOCs.  It is anticipated that, for most AOCs, residual contamination detected or assumed to be 

present (e.g., munitions and explosives of concern [MEC]) will likely be excavated and disposed off-

site 

 

• The site is immediately adjacent to a residential neighborhood and facilities of the Westerville School 

District.  Because of the high public visibility for this project, citizen involvement and communication 

will be a key requirement for all future site activities. 

  

• The United States Department of Justice and the Department of Defense are funding a portion of the 

RI/FS and it is expected that the representatives of the Federal government will monitor ongoing site 

activities. 
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• Otterbein has not finalized plans for future property use and no firm decisions on future use are 

expected in the near-term. 

 

• Otterbein has indicated a strong preference to conduct conservative remedial measures in order to 

eliminate all future environmental liabilities and concerns to the public. 

 

• It is understood by Otterbein that the proposed scope of work may not be sufficient to support a No 

Action alternative at some of the AOCs. 
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10.0  SCHEDULE 

Although the draft Consent Order had not been signed as of the date of this Work Plan, Otterbein and 

OEPA mutually agreed to proceed with the RI/FS process in June 2010.  The work began with a Site 

Investigation on July 12, 2010, and continues with the submission of this Work Plan.   

 

As with most investigations, there are several factors which can significantly impact the schedule of a 

RI/FS.  In the case of the Kilgore RI/FS, the most significant factor appears to be the presence of 

wetlands on a large portion of the Site.  Work has begun on the wetlands delineation project and a report 

will be submitted to the Corps of Engineers in the very near future; however, the report may initiate a 

permit process which could delay the start of field investigations.  The wetlands could also impact the 

schedule by dictating the time of year in which the site is accessible to drilling and excavation equipment. 

 

The anticipated schedule for the Kilgore RI/FS is presented as a Gantt chart on Figure 10-1.  Because of 

the many uncertainties related to the wetlands issue the Gantt chart does not include the wetlands tasks.  

Delays in obtaining wetland-related permits may delay many of the dates shown in the chart. 
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11.0  PROJECT MANAGEMENT 

The RI/FS project is being conducted in accordance with the draft consent decree between Otterbein, 

OEPA and the US Department of Justice.  Otterbein retained TtNUS Pittsburgh, PA to conduct the RI/FS 

on behalf of the university.   

 

In accordance with the draft consent decree OPA and Otterbein have named Site Coordinators who will 

serve as points of contact for the respective groups.  OEPA named Mr. Robin Roth of the OEPA Division 

of Emergency and Remedial Response Central Division as the OEPA Site Coordinator.  Otterbein named 

Mr. Al Quagliotti of TtNUS as the Site Coordinator for the university. 

 

Ms Jennifer Pearce of Otterbein will serve as the Public Relations Officer for the project and will serve as 

the liaison with the public regarding activities and conditions at the Site.  TtNUS has assigned several 

professionals specific roles in the RI/FS.  Mr. Al Quagliotti P.G. will serve as the Project Manager of the 

project.  Ms Shannon Hill will serve as the Field Operations Leader (FOL) for activities conducted at the 

Site.  A variety of other personnel are named to specific positions in the Health and Safety Plan (HASP). 

 

Mr. Bill Acton of Civil and Environmental Consultants (CEC) will serve as manager of the wetlands 

delineation project and wetland permitting activities. 
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1.0 INTRODUCTION 

Tetra Tech NUS, Inc. has prepared this Pre-investigation Evaluation Report (PER) dated                 

August 10, 2010, to aid in better understanding the Site’s current condition and future investigation.  The 

Kilgore Farm Site (Site) is located at 400 North Spring Road, Westerville, Ohio (Figure 1-1).  The facility 

closed operations in 1962, and the property was donated to Otterbein College.  Otterbein College has 

investigated the Site on numerous occasions since acquiring the property.  As a result of the multiple 

investigations, eight areas of concern (AOC) have been identified at the Site.  

 

Otterbein College, the United States of America and the Ohio Environmental Protection Agency (OEPA) 

have been negotiating a consent decree which will state the responsibilities of Otterbein in the 

investigation and remediation of the Site.        

 

This report was prepared following guidance provided in the Ohio EPA “Generic Statement of Work for 

Conducting Remedial Investigations and Feasibility Studies”, September, 2006.   

 

The Project Initiation Meeting is described in Section 2.0, including a note on the initial Site visit and 

OEPA File Review.  Section 3.0 presents a description of Current conditions, including Site background 

and history, the general environmental setting, and descriptions of the eight defined AOCs.  Section 4.0 

presents a compilation of existing data, previously developed for the Site, and references the numerous 

earlier investigations.  Section 5.0 is a Conceptual Site Model (CSM) which further summarizes the 

pertinent issues at the Site and identifies migration pathways and receptors. 

 

Section 6.0 presents the findings of a Level I Ecological Assessment.  Section 7.0 presents the Pre-

investigation Evaluation of Remedial Alternatives, and Section 8.0 identifies data needs and data usage.  

Section 9.0 presents the references used in the report. 
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2.0 PROJECT INITIATION MEETING 

2.1 PROJECT INITIATION MEETING 

The Project Initiation Meeting was held on July 12, 2010, at the Otterbein Equine Center, which is located 

on a portion of the former Kilgore Manufacturing Facility property which has already been granted a 

release of liability under the Ohio VAP program.  The meeting was attended by Mr. Robin Roth of the 

Ohio Environmental Protection Agency (OEPA), who will serve as the OEPA Site Coordinator for the 

project.  Mr. Kenneth Schultz of OEPA was also in attendance.  Mr. Al Quagliotti of Tetra Tech Inc. 

represented Otterbein College as their designated Site Coordinator.  Mr. Dave Bell represented Otterbein 

College along with Mr. Ron Kuis, Otterbein’s outside Counsel. 

 

The meeting followed the agenda prepared by Mr. Roth.  Mr. Kuis provided a review of the historical 

background of the Site.  Mr. Quagliotti presented a conceptual model of the Site using a series of figures 

which illustrated eight defined areas of concern and led a discussion of potential receptors.  Mr. Roth 

reviewed the technical requirements of the draft orders and the preliminary statement of work.  The first 

deliverable (this PER) was discussed in some detail.  Mr. Roth and Mr. Schultz provided guidance on the 

performance of the RI/FS and informed the Otterbein representatives of several local issues which might 

impact the performance of the work.   

 

2.2 INITIAL SITE VISIT 

Following the Project Initiation Meeting, the group toured the Site.  Mr. Kuis left the group to attend other 

meetings at the college.  The remaining group walked the Site, observing the general locations of the 

areas of concern, existing monitoring wells, remnant features and adjoining residential properties.  The 

group encountered soggy conditions over a large portion of the Site, presumably due to heavy rains the 

days before, and morning of the meeting. 

 

2.3 OEPA FILE REVIEW 

Following the initial Site visit, Mr. Kuis and Mr. Quagliotti visited the office of the OEPA Central District to 

conduct a search of the OEPA files pertaining to the Site.  The files were reviewed and most were found 

to be copies of files already in the possession of Otterbein. Mr. Quagliotti designated 39 pages of files to 

be copied and the OEPA provided the copies on July 13, 2010. 
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3.0 DESCRIPTION OF CURRENT CONDITIONS 

The property is currently vacant and partially wooded and overgrown with dense grasses and brush.  

Remnants of gravel roads are still visible but all above ground structures have been destroyed.  

 

3.1 SITE BACKGROUND AND HISTORY 

The Kilgore Farm Property is located in the City of Westerville, in Delaware County in central Ohio (Figure 

1-1). In 1941, in response to the needs of the Army Chemical Warfare Service for World War II, Kilgore 

Manufacturing purchased the 111 acre former farm Site for conversion to a pyrotechnics and ordnance 

manufacturing facility.  The facility consisted of a network of small magazines, concrete buildings 

(including a boiler house), Quonset huts, a water tower, and other ancillary support facilities.  OnSite 

activities conducted by Kilgore Manufacturing included experimental work and the manufacture and 

assembly of some explosives and incendiary items and detonation devices.  Over the course of 

operations, various types of flares were manufactured including parachute, floating, photoflash, 

battlefield, trip, high altitude, 3-minute and highway emergency flares for military and civilian uses.  

Incendiary bombs included thermite and magnesium “X” type explosive bomb clusters and for a short 

period of time, the facility experimented with the production of shaped charges (Kuis, 2003).  Other 

specific products built or stored included 155 mm illuminating shells, hand and smoke grenade fuses and 

primers, M1 Flame Throwers, rocket line launchers, phosphorous float lights, and M112 photoflash 

cartridges (Kuis, 2003). Pelletization of black powder also occurred. Typical types/descriptions of 

Munitions and Explosives of Concern (MEC) that may be present are described below (UXB, Jan. and 

Mar., 2000).  Earlier indications that land mines may have been produced (Lawhon & Associates, 1996) 

were later discredited.   

 

After World War II, Kilgore Manufacturing made toy cap guns and pyrotechnics for public use and 

illuminating flares for civilian and military use until 1961 when the facility closed.  Figure 3-1 shows an 

aerial photograph of the Site in 1958 before it was closed.  Otterbein College has owned the 111-acre 

former Kilgore Farm Property since it was donated to the college in 1962 by the Commercial Credit 

Corporation (who owned Kilgore at the time) after operations ceased.  Farming, notably of beans and 

corn, resumed after 1967 and finally ceased in 1986.  In 2007, Otterbein successfully obtained a zoning 

change from rural residential to planned Neighborhood District for the entire 111 acres to allow the Site to 

be used for college expansion.  Phase I of Site development included a 69.145 parcel adjacent to the Site 

that is the location of Otterbein’s equine science field operations.  Phase II Site development is 

associated with the 39.818 acres Site parcel and the intended future use of the property is yet to be 

determined.    
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Wastes generated during operations included burning/disposal of produced wastes, such as material from 

settling sumps in the manufacturing area, and those items not meeting military standards of acceptability.  

Concerning waste disposal, records are incomplete.  Most information is a result of a series of cleanups 

and investigations that spanned from 1962 to 2007, including removal of foundations and building 

structures in 1996.  Eight specific areas of concern (AOCs) have been identified as well as two general 

areas (Figure 3-2).  Environmental investigations included geophysical surveys, an ordnance survey, on-

Site testing to determine if the materials found were shock sensitive, friction sensitive, or flammable, 

trenching to visually identify the edges of waste and to assess buried geophysical anomalies, and 

chemical sampling of soil, groundwater and surface water.   

 

The AOC locations have been well researched and established.  However, poor waste handling/disposal 

procedures were evident during cleanups and investigations based on unrecorded disposal, both 

containerized and uncontainerized materials, materials disposed in various forms, and various disposal 

practices including surface placement, shallow burial and burning of materials.  In spite of the age of the 

Site at more than 40 years, objects brought to the surface by plowing have developed the characteristic of 

ignitability and so time did not have an effect on materials degradation. The overall UXO threat 

assessment has been characterized as “medium” with a “potential hazard to local population if not 

cleared.” Moreover, elevated concentrations of metals, sulfate, perchlorate, and phosphorus are present 

in soil samples.  Some soil samples had a pH low enough to be classified as corrosive and at least one 

sample exceed the TCLP regulatory level for chromium.  Outside of the AOC areas, flares and 

miscellaneous objects were visible throughout the Site at the surface and, during excavation, at the 

shallow subsurface.  Plowing for farming purposes and/or frost heave could be responsible for subsurface 

findings. 

 

Potential chemicals of concern associated with the operations of the Kilgore Manufacturing Facility are 

presented in Table 3-1 (extracted from Metcalf & Eddy, 2005).   

 

3.2 ENVIRONMENTAL SETTING 

The property is currently vacant.  The property is partially wooded and overgrown with dense grasses and 

brush.  The majority of the Site is covered with mature woodland. Remnants of gravel roads are still 

visible but all above-ground structures have been razed. 

 

The property is located in a residential area of Westerville and is surrounded by a mix of residential and 

school properties (Figures 3-3.  The Site is surrounded by the following: 

 

North:  Vacant field and wooded land 

East:  Vacant field and wooded land vacant wooded land, domestic housing 
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South:  Westerville North High School and Heritage Middle Schools 

West:  The Otterbein College Equine Science Facility 

 

The area is cold in the winter and warm to hot in the summer.  The average winter temperature is 

31 degrees F while the average summer temperature is 72 degrees F.  The prevailing wind is from the 

south-southwest with an average wind speed of 11 miles per hour.  The total annual precipitation is 

approximately 38 inches of which 60 percent usually falls from April through September.  The average 

annual snowfall is 28 inches, which occurs from late November until early March. 

 

Site topography is generally level with relief less than 10 feet (898 to 890 feet above mean sea level) from 

west to east across the Site. 

 

3.2.1 Hydrology 

There are no permanently flowing rivers or streams on the Site, but there is a drainage ditch on the 

northern portion of the property (AOC 2) which has some flow, northwest to southeast, after precipitation 

events.  There is no sediment on the property; the material in the drainage ditch (AOC 2) becomes 

saturated during wet periods, but is most properly characterized as soil as it consists mainly of topsoil and 

not material transported by moving water.  Ponded surface water on the southern portion of the property 

and small wetland areas have been identified in two areas along the southern and western property lines, 

1.3 acres just west of the former burial trench area (AOC 8) and 4.0 acres just south of the former 

Manufacturing Area (AOC 5), respectively.  Hoover Reservoir, located about 2,000 feet east of the Site is 

the nearest surface water body; there are no direct drainage ways that connect the property to Hoover 

Reservoir.   

 

A portion of the Site is considered to be wetlands.   

 

3.2.2  Geology 

Site surface soils are brown weathered silty clay with varying amounts of sand and gravel/shale 

fragments.  The weathered soil horizon extends to approximately 10 feet below ground surface.  Beneath 

the weathered soils, the unweathered soils are of the same composition but are gray in color.  There is 

approximately 50 feet of glacial drift above the bedrock.  Figure 3-4 displays the location of geologic 

cross-sections at the Site and Figures 3-5 through 3-8 show cross-sections A-A’, B-B’, C-C’, and D-D’.   
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3.2.3 Hydrogeology 

The Site is in an area that contains thin lenses of sand and gravel interbedded in thick layers of clay and 

silt.  Domestic and farm supplies are generally 100 feet or less in glacial overburden. The Site is adjacent 

to an area with meager, often inadequate supplies of groundwater.  Previous Site investigations have 

noted the presence of discontinuous sand seams in several different groundwater flow zones in the 

glacial till and none of the identified sand seams were found to be extensive.  Site groundwater flow was 

to the east-southeast, consistent with regional flow direction.   

 

3.2.4 Wetlands 

A large portion of the Site is covered by wetlands.  A preliminary Jurisdictional Opinion (PJO) was 

conducted by Civil and Environmental Consultants, Inc. (CEC) in 2005 for the entire 111 acre former 

Kilgore Manufacturing property owned by Otterbein College.  This report (included as Appendix G) 

designates three areas of the current study Site as wetlands.  Wetland A was described as a 

forested/scrub/shrub/emergent wetland covering approximately 14 acres in the forested, eastern portion 

of the Site.  Wetland B was described as a forested/scrub/shrub wetland covering 2 acres in the 

southwestern corner of the current study Site.  The final wetland was Wetland C, described as an aquatic 

bed/scrub/shrub wetland located in the southeastern corner of the current study Site. 

 

A full wetland delineation study was conducted on the 70 acre parcel of the Former Kilgore property, just 

west of the current Site prior to construction of the current Otterbein Equine Center.  This study 

conducted by MAD, Scientist & Associates LLC is also located in Appendix H.  

 

 

3.3 DESCRIPTION OF THE AREAS OF CONCERN 

3.3.1 AOC 1 Unidentified Rectangular Feature 

AOC 1 is located in the northeast portion of the Site, south of the former Manufacturing Area (AOC 5), 

and is defined by two unknown rectangular features of unknown past use (Metcalf & Eddy, 2005).  No 

evidence remains of the horizontal structures.  Green silt-like material and orange sand were observed in 

this area.  
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(Brown & Caldwell, July 2007), using visual identification of the “green material encountered in borings 

and trenches”, estimated the size of AOC 1 to be: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

75 125 3 1,094 1,860 

 
* Includes 5% contingency 

 

3.3.2 AOC 2 Drainage Ditch Near Former Manufacturing Area 

AOC 2 is a drainage ditch located in northeast portion of the Site between the former Manufacturing 

(AOC 5) and Experimental (AOC 6) Areas where wastes were reportedly buried. The burial reportedly 

consisted of off-spec material that was buried parallel and within 8 to 10 feet of either side of the ditch 

The ditch has some flow, northwest to southeast, after precipitation events.  There is no sediment on the 

property; the material in the drainage ditch becomes saturated during wet periods, but is most properly 

characterized as soil as it consists mainly of topsoil and not material transported by moving water (Metcalf 

& Eddy, 2005).   

 

The AOC 2 size was estimated by Brown & Caldwell (July 2007) based on the observed limits of waste in 

trenches and the boring results and the depth of the deepest waste in a given trench.  

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

400 30 3 1,400 2,380 

 
* Includes 5% contingency 

 

3.3.3 AOC 3 Burial Area 

AOC 3 is a former burial area, reportedly used to dispose of cinders and nonflammable materials 

generated at the facility. Purple powder, white crystalline material and gray and black ash were observed 

in this area.  This AOC was reportedly excavated to a depth of 10 feet and backfilled with clean soil 

(Metcalf & Eddy, 2005). 

 

Brown & Caldwell, July 2007 estimated the size of AOC 3 using observed limits of waste in trenches, the 

boring results and the depth was based on the depth of native material observed in the trenches. 
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Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

100 100 5 1,945 3,112 

 
* Includes 5% contingency 

 

3.3.4 AOC 4 Burn Pit 

The AOC is a burial area located east of the former Quonset Huts.  According to a former employee 

(employed 1946 to 1961), the burn pit (AOC 4) was used once/week to burn flares, caps, and other off-

spec materials and waste. Extreme care was apparently taken to ensure that all materials in the burn pit 

were completely destroyed during each burning event to prevent accidents from occurring during the next 

burn event.  It was periodically excavated and resulting cinders and nonflammable material buried in 

trenches (AOC 8) (Metcalf & Eddy, 2005). 

 

Reportedly, prior to 1962, contaminated soil from the burn pit was excavated to a depth of 10 feet and 

disposed of offSite and the excavation backfilled (Metcalf & Eddy, 1998).  

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

100 75 10 2,187 3,500 

 
* Includes 5% contingency 

 

3.3.5 AOC 5 Manufacturing Area Former UST Location 

The AOC is associated with a former underground storage tank (UST) of 2,500 gallon volume located in 

the northeast corner of the Site within the former manufacturing area. The tank use was presumed to be 

for fuel oil storage.  Because it was a fuel oil tank, it was unregulated by the State.  The UST was 

abandoned from use in 1962 (Lawhon & Associates, 1991) and removed in 1997 along with surrounding 

contaminated soil (Metcalf & Eddy, 2005). The tank was approximately 47 years old at the time of 

removal.  During removal of the UST soils were stored on plastic sheeting and water and residual product 

were pumped from the tank and disposed of as petroleum-contaminated liquids.  Visibly contaminated 

soils were excavated and segregated from “clean” soils and stockpiled on the plastic sheeting.  

Verification soil samples were collected from the tank cavity and the results led to the removal of 

additional soils which were hauled offSite for disposal.  A total of 104 cubic yards of impacted soils were 
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removed from the Site.  The tank Site was categorized as a Category 3 Site.  The residual concentrations 

of petroleum constituents in the soil were determined to be below the Category 3 Action Levels and below 

the VAO Generic Numeric Cleanup Standards (M&E, 2003).  

 

This AOC has been identified as a result of hydrocarbon odors detected in soils recovered from a boring 

performed in the location of the former tank.  Brown & Caldwell (2007) did not recommend removal of soil 

in this area; therefore there is no estimate of the size of any impacted soil area. 

 

3.3.6 AOC 6 Former Experimental Area 

This area, located north of former Quonset Huts, was used to conduct research and testing of new 

products and processes. Surface waste observed at this AOC included drums, construction debris, ash, 

slag, cinders, and black, loose granular materials   (Metcalf & Eddy, 2005).   

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

50 50 2 194 311 

 
* Includes 5% contingency 

 

3.3.7 AOC 7 Cinder Area  

The AOC is defined by cinders, coal fragments and slag found on top of native soils.  The area is located 

near the southeast corner of the Site (Metcalf & Eddy, 2005).   

 

Based on the project cost estimate (Brown & Caldwell, July 2007), the size is as follows: 

 

Dimensions, ft Volume, cu yd* Tonnage 

Length Width Depth 

25 25 2 48 77 

 
* Includes 5% contingency 
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3.3.8 AOC 8 Former Burial Trench Area 

AOC 8, located in the southeast corner of the Site, was systematically used as a burial area allocated for 

the disposition of produced waste and rejected materials.  The area was capped at the cessation of 

historical Site activities in the 1950s (Metcalf & Eddy, 2005).  Cap waste was buried up until the last day 

of operations (W.R. Grace and Company, 1961). Recorded disposition of waste and rejected materials is 

complete only from January, 1951 through May 1953 (Lawhon & Associates, 1991).  

 

Wastes were generally from settling sumps and consisted of mixtures of various chemicals used in the 

manufacturing process, generally mixtures of red phosphorous, potassium chlorate, gum, and antimony 

trisulphide.  Such mixtures when dry are highly explosive, and so much of the waste was packaged wet in 

cans, laid in open trenches and covered over with earth.  The largest can used for burying was 

approximately 15 inches in diameter and 30 inches long.  

 

Rejected materials, such as pyrotechnical devices, primary explosives, scrap powder, primers, detonators 

and liquid flares, were also placed in open trenches and covered with earth.  The most dangerous of the 

buried materials was photoflash cartridges. For the most part, the trenches followed the same direction 

and were the same distance apart (Lawhon & Associates, 1991 and W.R. Grace and Company, 1961).  

According to a former employee (employed 1952 to 1961), the trench burial area consisted of 20 

trenches, 200 ft long by 3 ft wide by 5 ft deep (Metcalf & Eddy, 1998).  As new trenches were dug, 

excavated soil from the new trench was used to cover up the last trench. 

 

The size of A0C 8 has been reported as small as 2.5 acres and as large as 8 acres.  Impacted material 

was previously noted at depths of up to 10 feet bgs. (Brown & Caldwell, July 2007). 
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4.0  EXISTING DATA ANALYSIS 

The Former Kilgore Manufacturing Site has been investigated on at least 12 occasions since 1962.  The 

investigations and related activities are listed on Table 4. The locations of the recent sampling          

(M&E, 2003) are presented on Table 4-1.  The laboratory analytical methods used during these 

investigations are summarized in Table 4-2.  The results of each investigation either led to the removal of 

materials of concern or added to the Site knowledge.  Digital copies of reports generated by the major 

investigations (including tables, figures and appendices) are included in the Appendix.  Some of the major 

reports are discussed briefly in the following section.  

 

4.1 PREVIOUS INVESTIGATIONS 

Phase I Assessments were performed by S. E. A., Inc. in 1986, and by Lawhon & Associates, Inc. in 

1991. 

 

A Voluntary Action Program (VAP) Phase I was done by Metcalf & Eddy, Inc. (M&E) of the entire 

111 acre property in 1988 but was not submitted to OEPA.  The 1988 investigation identified 14 AOCs; 

however, further investigation reduced this number to 11.  Four areas on the current Equine Center parcel 

were later determined to require no further action.  The former buriarial trench area was subsequently 

added to the list, resulting in eight AOCs on the current 40 acre eastern parcel.  In 1998 M&E conducted 

a Site reconnaissance and issued a Phase I Property Assessment Amendment (M&E, 1998).  The 1998 

report added additional historical background, but did not suggest any significant changes to the original 

Phase I findings concerning contamination at the Site.  The 1998 report is included in this document as 

APPENDIX A. 

 

In 1999 and 2000, M&E conducted field investigations which led to the completion of the Preliminary 

Phase II Property Assessment (M&E, 2003) for the Ohio VAP (see Figure 4-1 and Table 4-1).  This report 

provided the bulk of the soil and groundwater assessment, and the data are included in APPENDIX B, 

and data for individual AOCs are provided in tables at the end of this section. 

 

M&E also prepared a VAP Phase I Property Assessment Amendment in June, 2005; however, no new 

characterization data was provided in the 2005 report. This report M&E, 2005 is presented as APPENDIX 

C.  The second and third volumes of the report are APPENDICIES D and E, and a VAP Checklist 

included with the report is presented as APPENDIX F. 
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In 2007, Brown and Caldwell prepared a Phase I Property Assessment specifically for the Equine Center 

property (Brown & Caldwell, 2007), just to the west of the subject Site.  This report includes information 

pertaining to the 40 acre subject Site and is included as APPENDIX F as additional background 

information. 

 

4.2 GROUNDWATER DATA ANALYSIS 

Shallow groundwater on the property has been studied throughout the Site.  Several temporary and 

permanent monitoring wells have been installed at all 8 AOCs (see Figure 4-2 and Table 4-1).  While 

groundwater data collected to date supports the low migration potential for Site groundwater, this has not 

been verified by monitoring at the perimeter of the Site.  There are also some unanswered questions 

concerning the presence of potential hot spots of localized groundwater contamination onSite that could 

present a threat to pending human and ecological receptors.  The former trench area (AOC 8) is of 

particular concern because the area is at the property boundary. 

 

4.3 SOIL DATA ANALYSIS 

There are currently 8 AOCs identified on the property.  The results of previous investigations at the 

individual AOCs are presented in the various reports in the APPENDIX, and are discussed individually in 

the sections below.   

 

4.4 NATURE AND EXTENT OF CONTAMINATION 

4.4.1 

In late 1999 to mid-2005, a Preliminary Phase II Property Assessment was conducted at the Site. 

Geophysical results showed several anomalies attributed to surface metal debris so three trenches were 

excavated of the potential metallic anomalies with no finding of buried items.  However, a prominent 

green silty material with orange sand was present and it exceeded the unrestricted residential use 

standards under VAP for several metals and the chromium TCLP analysis exceeded the toxicity standard. 

Approximately 35 hand auger borings were completed within the AOC (Brown & Caldwell, 2007 and 

Metcalf & Eddy, 2005).  Results of the most recent (and most complete) sampling at AOC 1 are presented 

on Table 4-3. 

AOC 1 – Unidentified Rectangular Feature 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  Also, it is unknown if the chromium is in the more 

toxic hexavalent form.  Additionally, the amount of MEC, if any, is unknown.  As a result, human and 

ecological receptors are at risk from exposure to contaminated soil and possibly MEC.   
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4.4.2 

Geophysical investigations at AOC 2 revealed a few potential metallic anomalies, the most significant 

being at the eastern limit of the ditch; higher conductivity areas outside the main ditch line may represent 

disturbed soils.  Seven trenches were subsequently excavated and ordnance was identified both on the 

surface and at depth.  Additional surface debris included glass, laboratory crockery, metal, brick and 

concrete.  Buried debris included ordnance, gray and purple silt-like material, black granular material, 

white crystalline material, red and orange stained soils, metal, glass, and ceramic debris.  Several metals 

exceeded the VAP standards. 

AOC 2 – Drainage Ditch Near Former Manufacturing Area 

 

Further investigation of AOC 2 included the installation of 10 borings, collection of a surface water 

sample, and a sample of the saturated soil from the drainage ditch.  An additional trench was completed 

in a round feature located west of the former Manufacturing Area, where concrete and fill dirt were 

encountered.  No analytical testing was conducted because the materials in the feature were identified in 

the field as construction debris.  Two intact and potentially live primers were identified south of the 

western edge of the ditch.  Soil samples were obtained from the trenches and from 10 borings.  Soil 

exceeded the unrestricted residential use standards under VAP for several metals.  Some of the soils had 

a low pH such that the soils would be classified as corrosive.  Results of the most recent (and most 

complete) sampling at AOC 2 are presented on Tables 4-4, 4-5, and 4-6. 

 

Groundwater samples were collected from four temporary wells and samples exceeded MCLs and VAP 

unrestricted use standards for several metals; however, these wells had high turbidity and are not 

believed to be representative of actual groundwater chemistry.  A surface water sample from the ditch 

exceeded the MCL for antimony (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.   

 

4.4.3 

Soil exceeded the unrestricted residential use standards under VAP for several metals and perchlorate. 

One sample was found to be flammable and “produced copious amounts of white smoke.” Another 

sample was “not flammable but produced red smoke when heated” (Brown & Caldwell, 2007 and Metcalf 

& Eddy, 2005).  Results of the most recent (and most complete) sampling at AOC 3 are presented on 

Tables 4-7 and 4-8. 

AOC 3 – Burial Area ESE of Burn Pit 
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Geophysical investigations at AOC 3 revealed a large amount of potential buried metallic objects and 

areas of high conductivity associated with potentially disturbed soils.  Three trenches were completed in 

the area.  Several 55-gallon drums and drum fragments were located on the surface and numerous 

metallic objects and debris were excavated within the limits of the waste. These included ordnance, drum 

fragments, metal debris, wood, glass, burned debris, a white crystalline substance, purple powder, black 

to gray ash, slag, cinders, black granular material, and bright red silty material.  Five-gallon pails filled with 

unidentified residue were also observed.  Ordnance was observed both on the surface and at depth, 

including flares, blasting caps, and canisters.  

 

Fourteen borings (by direct push and hand auger) were installed within and around the waste. Soil 

exceeded the unrestricted residential use standards under VAP for several metals and perchlorate. One 

sample was found to be flammable and “produced copious amounts of white smoke.” Another sample 

was “not flammable but produced red smoke when heated.”    

 

Groundwater samples were collected from a temporary well in 2000 and a permanent VAP-compliant 

well, MW-9, in 2005.  Due to low well yield and slow recovery, this well was analyzed for only VOCs, 

chromium, and perchlorate with no exceedances (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.  

Considering the preferred unrestricted land use, it is difficult to address MEC without completely 

excavating the Site soils and so remediation would have an inherent uncertainty.  As a result, human and 

ecological receptors are at risk from exposure to potentially contaminated soil and MEC.  

 

4.4.4 

Reportedly, prior to 1962, contaminated soil from the burn pit was excavated to a depth of 10 feet and 

disposed of offsite and the excavation backfilled (Metcalf & Eddy, 1998).  Results of the most recent (and 

most complete) sampling at AOC 4 are presented on Tables 4-9 and 4-10. 

AOC 4 – Burn Pit 

 

No environmental investigations had been conducted at AOC 4 prior to 1998.  The location of the burn pit 

was determined from aerial photographs, and a sizeable area of potentially disturbed soil was 

subsequently identified south of the Burn Pit in the electromagnetic survey.  No metallic debris was 

identified by the geophysics.   
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Due to the reported excavation depths of the burn Pit during its operation (up to 10 feet), trenching was 

not conducted.  Ten borings were installed in and around the Burn Pit and the associated anomaly 

(potentially disturbed area) to the south.  Silty clay fill was encountered to depths of approximately 

10.5 feet bgs, below which native fill (dense silty clay) was encountered.  Three soil samples collected 

exceeded the VAP residential standard for arsenic, although concentrations were noted as typical of 

native Ohio soils. 

 

Groundwater samples were collected from three permanent VAP-compliant wells, MW-6, MW-7 and 

MW-8, in 2005.  Wells MW-6 and MW-8 produced enough water for a full suite of analyses (VOCs, 

SVOCs, inorganics, and perchlorate); however, due to low well yield and slow recovery, well MW-7 well 

was analyzed for only VOCs, chromium, and perchlorate.  No exceedances were noted except for 

thallium believed to be a laboratory artifact (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   

 

4.4.5 

The UST was abandoned from use in 1962 (Lawhon & Associates, 1991) and removed in 1997 along 

with surrounding contaminated soil (Metcalf & Eddy, 2005). The tank was approximately 47 years old at 

the time of removal.  Results of the most recent (and most complete) sampling at AOC 5 are presented 

on Tables 4-11 and 4-12. 

AOC 5 – UST in Former Manufacturing Area  

 

In 1997, the UST was removed.  Approximately 3,500 gallons of residual product and water was pumped 

from the UST and disposed of as petroleum-contaminated liquids.  The tank was removed and visually 

observed to contain numerous holes.  A total of 104 cubic yards of impacted contaminated soils, as 

determined via visual observation and verification sampling, were removed and residual concentrations of 

petroleum constituents in soils were determined to be below VAP cleanup standards.  The excavation 

was backfilled with clean gravel (Metcalf & Eddy, 2005). 

 

During the Preliminary Phase II Property Assessment, one boring installed in location of former fuel oil 

tank in 2000 had a strong hydrocarbon odor in soils from 19 to 24 feet below grade, however; no samples 

were collected from this boring.  Four additional borings were installed in 2004 and soils consisted of 

mostly silty clay or clayey silt with some thin sand and gravel lenses.  Soil samples exceeded the VAP 

residential standard for arsenic.  

 

Groundwater samples were collected from one temporary well and exceeded MCLs and VAP unrestricted 

use standards for several metals; however, these wells had high turbidity and are not believed to be 

representative of actual groundwater chemistry.   Three permanent VAP-compliant wells, MW-1, MW-2 

and MW-3 were installed and sampled.  No exceedances were noted except for thallium believed to be a 

laboratory artifact (Brown & Caldwell, 2007 and Metcalf & Eddy, 2005).   
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The source has been removed more than 12 years ago and only arsenic in soil was cited as exceeding 

the standard; further evaluation of the arsenic concentration indicates that the concentration is less than 

the background concentration established after the investigation (Brown & Caldwell, 2007).   

 

MEC is not expected at the Site based on Site history and previous remediation effort.  

 

Surface and subsurface soil are not perceived to be contaminated based on Site historical source 

removal effort and a review of data from the investigation. Also, residual groundwater contamination 

appears to be at acceptable levels. Therefore, there does not appear to be a problem at this AOC.   

 

4.4.6 

Lead and polycyclic aromatic hydrocarbons (PAHs) associated with the discarded containers exceeded 

VAP standards.  To confirm whether soil would be hazardous, three borings were installed to a depth of 

16 feet and only arsenic VAP standards were exceeded.  Results of the most recent (and most complete) 

sampling at AOC 6 are presented on Tables 4-13 and 4-14. 

AOC 6 – Former Experimental Area 

 

Surficial waste was observed in the vicinity during the Phase II investigation, including drums and drum 

fragments, construction debris, 1-to 3-gallon metal cans, burned debris, ash, slag, cinders, and a black 

loose granular material.  Samples were collected of black residue inside a drum, of soils under a pile of 

the 1-to 3-gallon containers, and of soil beneath spilled material.   During excavation of burial trenches, 

drum fragments, construction debris, burned debris, ash, slag, cinders, and black granular material, flare 

casings and black caps.  Scattered casings and caps are present on the ground surface. Approximately 

100 black canisters were identified during a Site walk. Lead and polycyclic aromatic hydrocarbons (PAHs) 

associated with the discarded containers exceeding VAP standards.  Three borings were installed to a 

depth of 16 feet and only arsenic VAP standards were exceeded. 

 

Groundwater samples were collected from one temporary well and in 2005, a VAP-compliant well, MW-4, 

was installed and sampled.  Groundwater exceeded MCLs and VAP unrestricted use standards for 

several metals and the regulatory action level for copper was also exceeded.  The exceedances, except 

for thallium, all occurred in the temporary well; however, these wells had high turbidity and are not 

believed to be representative of actual groundwater chemistry.   Thallium is believed to be a laboratory 

artifact.   

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown and a 
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UXO assessment has not been conducted to date.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to potentially 

contaminated soil and MEC.  

 

4.4.7 

Although standards were not exceeded, the materials at AOC 7 are clearly not native soils.  Moreover, 

the orange and red fragments may be associated with unknown contaminants, for example, explosives 

constituents that were not analyzed for previously.  Results of the most recent (and most complete) 

sampling at AOC 7 are presented on Tables 4-15 and 4-16. 

AOC 7 – Cinder Area 

 

Cinders, coal fragments, and slag were found overlying the native clay loam soils in the latest 

investigation of AOC 7. The area was investigated using a hand auger.  Coal fragments and slag were 

below VAP standards for SVOCs and metals, but orange and red fragments were present in the cinders 

and slag (Brown and Caldwell, 2007). 

 

A VAP-compliant monitoring well, MW-10, was installed and sampled in 2005.  There were no 

exceedances of MCLs and VAP unrestricted use standards. 

 

MEC is not expected at the Site based on information collected to date.   

 

4.4.8 

Although soil standards were not exceeded it is reasonable to assume that at least some portions of the 

Site soils are contaminated.  Moreover, there may be unknown contaminants, for example, explosive 

constituents that were not analyzed for previously.  

AOC 8 – Former Burial Trench Area 

 

The initial (1962) clean-up of the burial Site consisted of excavation of known trenches. Over 120 tons of 

explosives and flares were removed and destroyed, including 3500 boosters and 200,000 fuses.  A cap 

mix (red phosphorous, potassium chlorate gum, and antimony trisulphide), black powder, magnesium 

flares, phosphorus sweepings, ammonium and potassium picrate, caps and primers, M1 flamethrowers, 

M112 photoflash cartridges, land flares, 66 waste, 155 mm illuminating shells, 3-minute flares and M6, 

MK5, and M501-type materials were destroyed on the property via burning and/or detonation and the 

trenches were refilled (Lawhon & Associates, 1991).  Later, further information clarified that some 

materials were destroyed by burning and/or detonation and the remaining materials were relocated to an 

area near the easternmost Quonset hut for staging prior to shipment from the Site (Metcalf & Eddy, 

2005).  
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In 1985, a Site visit associated with potential sale of the farm resulted in the discovery of approximately 

70 flare canisters that had apparently been dug up by plow blades during farming activities.  One of the 

canisters was detonated as a test by the Ordnance Department at Wright-Patterson AFB.  In September 

1985, the canisters were delivered to Wright-Patterson AFB. In 1986, an additional 80 flare canisters 

were encountered and removed by Wright-Patterson AFB (Lawhon & Associates, 1991). 

 
In January 1988, S.E.A, Inc. was contracted by Westerville Schools, which was interested in purchasing a 

portion of the farm, to conduct an environmental study, including the burial trench area.  This investigation 

included monitoring well installation and groundwater sampling. (Groundwater contamination was not 

deemed to be an issue.)  One area investigated with a metal detector had many small unidentifiable metal 

objects.  Excavation of this area occurred and encountered a variety of materials related to Kilgore 

operations including parachute flares (dated 1954), black plastic caps, short cylinders composed of 

gray/blue/purple cylindrical-shaped material, gray-white layered solid granular substance, aluminum 

flitter/sodium nitrate, sulfur, and many filled aluminum canisters.  Trenches were dug throughout the burial 

Site but only a few pieces of debris were encountered.  The trenches were not filled in.  Examination of 

the excavated items by the Columbus Bomb Squad found that materials could not be exploded (Lawhon 

& Associates, 1991). 

 
As part of the Phase I Environmental Audit, a magnetic survey was conducted over the property and it 

was determined that several “hot areas” still existed in the southeast corner of the Site where the old 

trenches were located (Lawhon & Associates, 1991). 

 

In the 1996/1997 Phase I ESA 15 trenches were excavated, each 3 ft wide by 6 ft deep and of variable 

length, for a total of 3,330 linear footage.  A  pit measuring 30 ft by 40 ft by 5 ft deep was also excavated.  

Six drums of miscellaneous materials removed, including a 5-gallon bucket of materials which was 

segregated thought to be potentially energized and was detonated.  Empty M112 photoflash casings, 

M56 projectile fuses, various pyrotechnic debris, and two 55-gallon drums of reddish material assumed to 

be red phosphorous were removed.  Excavated materials were staged at Quonset huts near old 

farmhouse. 

 
Groundwater in this area was sampled from three wells installed in the area immediately following the 

trenching (previous wells had been abandoned and result) and analyzed for VOCs, SVOCs, and RCRA 8 

metals.  Data from three previously installed wells of the 1998 Phase I Property Assessment are of 

minimal value considering conflicting locational information; limited analysis for EP Tox metals only; the 

exclusion of some primary metals of concern such as antimony, elevated detection limits; and use of a 

reagent kit for nitrate.  Groundwater concentrations and soil samples were nondetect and/or at 

concentrations suspected to represent natural conditions (Brown and Caldwell, 2007 and Metcalf & Eddy, 

2005). 
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This AOC was not included in the Preliminary Phase II Property Assessment conducted from late 1999 to 

mid-2005 because the area was capped and groundwater was not deemed to be contaminated (Metcalf & 

Eddy, 2005). 

 

MEC is known to be associated with the AOC.  Several past remediations have addressed some 

munitions-related materials in the area.  However, it is reasonable to presume that at least some MEC 

remains on Site.   

 

4.5 NATURE AND EXTENT OF CONTAMINATION 

4.5.1 

Groundwater migration potential for the Site is low considering that the water bearing zones are 

discontinuous, thin lenses of sand and gravel interbedded in thick layers of clay and silt so there is a 

limited conduit for migration.  Moreover, it appears that the clay-rich nature of the glacial overburden 

retards the vertical movement of contaminants and therefore the potential for groundwater contaminant 

migration is low.   

Groundwater 

 

4.5.2 

Contaminated soil present at AOC 1, 2, 3, 6, and 7 extends to the subsurface. Contaminants and could 

infiltrate further vertically into the subsurface soil and leach from the soil into the shallow groundwater.  

Cinders, coal fragments, and slag present on the surface AOC 7 extend to near subsurface soil.   

Soil  

 

AOC 4 migration is not applicable and AOC 5 soil migration is not a concern.   

 

4.6 POTENTIAL RECEPTOR IDENTIFICATION  

4.6.1 

Based on historic groundwater analysis the groundwater onSite does not pose a threat to public health.  

The property will be placed under a groundwater use restriction and will be supplied with potable water by 

the City of Westerville; therefore, groundwater exposures by onSite residential receptors are not 

anticipated.  If retention basins for stormwater management would were constructed as part of a future 

development of the Site, localized contaminated groundwater could migrate to the surface water in the 

basins. Under this scenario residential receptors as well as construction workers and ecological 

receptors, could be exposed to groundwater contaminants connection with surface water. 

Groundwater 
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4.6.2 

The Site is currently fenced. Human receptors are currently not at risk to the soil in the AOCs, except for 

trespassers.  Ecological receptors (pets, wildlife) are at risk directly or via the food chain.  Although MEC 

has not been encountered to date, the uncertain history of the AOCs and proximity to MEC findings at 

AOC 2 make the presence of MEC suspect.  If MEC is present, it would be dangerous if contacted.  Also, 

Munitions Constituents (MC) could leach from munitions items and further contaminate the soil. 

Soil 
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5.0 CONCEPTUAL SITE MODEL 

A pictorial Conceptual Site Model (CSM) is presented as Figure 5-1.  The CSM depicts the general Site 

location, the Areas of Concern, a simplified geologic cross section, and illustrates a few of the potential 

receptors.  The text in the remainder of Section 5 presents a more detailed CSM. 

 
5.1 SITE LOCATION 

The property is located on the east side of Spring Road, approximately 700 feet south of Maxtown Road 

in a residential area of Westerville, Ohio.   The property is surrounded by a mix of residential and school 

properties.  The Site is surrounded by the following: 

 
North: Vacant field and wooded land 

East:  Vacant wooded land, domestic housing  

South:  Westerville North High School and Heritage Middle Schools 

West:  The Otterbein College Equine Science Facility 

 
The property is currently vacant.  The property is partially wooded and overgrown with dense grasses and 

brush.  The majority of the Site is covered with a mature woodland. Remnants of gravel roads are still 

visible but all above-ground structures have been razed.  Site topography is generally level with relief less 

than 10 feet (898 to 890 feet above mean sea level) from west to east across the Site. 

 
5.2 HYDROGEOLOGY 

There are no permanently flowing rivers or streams on the Site, but there is a drainage ditch on the 

northern portion of the property (AOC 2) which has some flow, northwest to southeast, after precipitation 

events.  A large portion of the Site is considered to be wetlands.   

 
The Site is in an area with meager, often inadequate supplies of groundwater.  The Site is underlain by a 

clayey glacial till, which discontinuous sand seams, none of which were found to be extensive.  Site 

groundwater flow was to the east-southeast, consistent with regional flow direction.   

 
5.3 AREAS AND CONSTITUENTS OF CONCERN 

The AOCs are described in Section 3 and are summarized on Table 5-1. This table taken from the Phase 

II report (M&E, 2005) does not include AOC 8 which was not thought to be an issue at the time of the 

report.  According to the 2005 report:  “The area was capped previously, at the cessation of historical Site 

activities, and this has been found to have effectively isolated contaminants in this area.  Subsequent 

groundwater monitoring has also not found any evidence of contaminant migration.”   Despite the findings 

of the 2005 report, the Burial Trench Area has been retained as an AOC in this PER. 
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The Constituents of Concern (COC) have been determined through numerous investigations at the Site, 

and are presented on Table 3-2. 

 
5.4 POTENTIAL KNOWN SOURCES OF GROUNDWATER RELEASES 

Groundwater is not perceived to be a major issue at this time based on data collected to date; however, 

there are questions associated with the data.  Localized “hot spots” may be present considering elevated 

concentrations of metals in temporary wells.  It is true that the temporary wells did not have a sandpack, 

nor were the groundwater samples filtered, and the samples had elevated turbidity, resulting in biased 

high concentrations of metals due to suspended sediment. However, the contaminants were only 

selectively elevated in some temporary wells, some metals that are typically more soluble like hexavalent 

chromium would not be explained by elevated turbidity, and temporary wells were not screened at the 

same intervals as the typically deeper permanent wells.  Furthermore, some of the permanent wells do 

not appear to be properly located i.e., southeast/east of their associated AOC based on groundwater flow 

direction and so may not be representative.   

 

Some potential contaminants that might be present have not been analyzed in earlier investigations.  For 

example explosives such as trinitrotoluene and dinitrotoluene daughter products and tetryl were not 

included in the analytical programs.  In addition, although perchlorate was included in groundwater 

analysis, the detection limit, typically 200 µg/L was well above the screening level of 15 µg/L. 

 

Another issue to consider is that although disposal areas were carefully researched, it is possible that 

source area(s) were not considered.  In particular, the settling sumps from the manufacturing area are not 

identified as a potential source area.  It is possible that the wastes may have been released directly from 

the sumps, if cracked for example, and thus may have contributed to dispersion of contaminants to 

groundwater.  Elevated concentrations of metals in temporary wells MEB 5-2 and MEB 6-5 are of most 

concern; if the concentrations are indeed elevated, the source and downgradient extent is unknown.  

 

The existing groundwater data has been compared to Ohio VAP standards and Federal MCLs and the 

results are summarized on Table 5-2. 
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5.5 GROUNDWATER MIGRATION PATHWAYS AND RECEPTORS 

Migration potential is low considering that the water bearing zones are discontinuous, thin lenses of sand 

and gravel interbedded in thick layers of clay and silt so there is a limited conduit for migration.  Moreover, 

it appears that the clay-rich nature of the glacial overburden retards the vertical movement of 

contaminants and therefore the potential for groundwater contaminant migration is low.  Of the ten wells 

installed for the Preliminary Phase II Assessment, only three are estimated to produce 1.5 gallons of 

water per 8 hours.  Three wells failed to produce enough groundwater for a full suite of samples, 

indicating the low hydraulic conductivity of the soils and the general lack of productivity of sand stringers.  

 

Although not necessary to protect public health, the property will also be placed under a groundwater use 

restriction and will be supplied with potable water by the City of Westerville; therefore, groundwater 

exposures by onsite receptors are not anticipated.  If future development included retention basins for 

stormwater management, localized contaminated groundwater could migrate to the surface water in the 

basins and receptors such as trespassers, construction workers and ecological receptors, could be 

exposed to groundwater contaminants connection with surface water. 

 

5.6 POTENTIAL KNOWN SOURCES OF SOIL RELEASES 

Known sources of soil releases are discussed in the following sections, and the existing soil data has 

been compared to Ohio VAP standards and Federal MCLs and the results are summarized on Table 5-3. 

 

5.6.1 

The original source(s) of releases in this area are unknown. Contaminated soil present at this Site 

extends to the subsurface.  Contaminants could infiltrate further vertically into the subsurface soil, and 

leach from the soil into the shallow groundwater.   

AOC 1 Unidentified Rectangular Feature 

 

5.6.2 

The original source(s) of releases in this area are unknown. Contaminated soil present at this Site 

extends to the subsurface.   Contaminants could infiltrate further vertically into the subsurface soil and 

leach from the soil into the shallow groundwater.  Also, although flow in the drainage ditch is intermittent, 

contaminated soil could be washed downstream during precipitation events.  MEC is a known issue at the 

Site and would be dangerous if contacted.  Also, MC could leach from munitions items and further 

contaminate the soil. 

AOC 2 Drainage Ditch 
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5.6.3 

The source(s) is reportedly the burn pit (AOC 4) that used once/week to burn off-spec materials and 

waste.  The Burial Area was periodically excavated and resulting cinders and nonflammable material 

buried in trenches AOC 3 and/or AOC 8 (Metcalf & Eddy, 2005).  Contaminated soil present at this Site 

extends to the subsurface and contaminants and could infiltrate further vertically into the subsurface soil 

and leach from the soil into the shallow groundwater.   

AOC 3 Burial Area 

 

 Trespasser receptors are currently at risk.  Ecological receptors (pets, wildlife) are at risk directly or via 

the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC could 

leach from munitions items and further contaminate soil. 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown.  

Considering the preferred unrestricted land use, it is difficult to address MEC without completely 

excavating the Site soils and so remediation would have an inherent uncertainty.  As a result, human and 

ecological receptors are at risk from exposure to potentially contaminated soil and MEC.  

 

5.6.4 

The source(s) was cinders and nonflammable material.  However, the source was reportedly removed 

more than 45 years ago and so, unless contaminated fill was used in filling the excavation, no source 

remains. 

AOC 4 Burn Pit 

 

The source was reportedly removed more than 45 years ago and only arsenic was cited as exceeding the 

standard; further evaluation of the arsenic concentration indicates that the concentration is less than the 

background concentration established after the investigation (Brown & Caldwell, 2007).   

Although historically, contaminants could have leached to groundwater, groundwater concentrations in 

the area are acceptable, with the exception of a nominal exceedance of arsenic.  MEC is not expected at 

the Site based on Site history and previous remediation effort. 

 

Surface and subsurface soil are not perceived to be contaminated based on Site historical source 

removal effort and a review of data from the investigation.  Therefore, there does not appear to be a 

problem at this AOC. 
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5.6.5 

The UST source tank has been removed as well as surrounding contaminated soil. The source has been 

removed more than 12 years ago and only arsenic in soil was cited as exceeding the standard; further 

evaluation of the arsenic concentration indicates that the concentration is less than the background 

concentration established after the investigation (Brown & Caldwell, 2007).  Because the UST and 

surrounding contaminated soils have been removed, only residual contaminated groundwater may 

remain.  

AOC 5 UST in Former Manufacturing Area 

 

Although historically, contaminants have leached to groundwater, all of the groundwater exceedances 

(based on MEB 5-2) are for metals and would not be associated with the fuel oil tank source.  Another 

source of the metals exceedances is suspected especially considering the UST was located in the 

manufacturing area.  While several fuel oil constituents were detected, such as benzene and toluene, 

concentrations were well below unrestricted use standards.     

 

MEC is not expected at the Site based on Site history and previous remediation effort. Surface and 

subsurface soil are not perceived to be contaminated based on Site historical source removal effort and a 

review of data from the investigation. Also, residual groundwater contamination appears to be at 

acceptable levels. Therefore, there does not appear to be a problem at this AOC.   

 

5.6.6 

Contaminated soil present at this Site extends to the subsurface and contaminants and could infiltrate 

further vertically into the subsurface soil and leach from the soil into the shallow groundwater.   

AOC 6 Former Experimental Area 

 

Human receptors (trespassers) are at risk.  Ecological receptors (pets, wildlife) are at risk directly or via 

the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC could 

leach from munitions items and further contaminate the soil. 

 

Surface and subsurface soil are contaminated with metals at unacceptable concentrations.  It is unknown 

if other contaminants such as explosives are present.  MEC is a known risk at the surface and subsurface 

but the previous investigations may not have identified all items and the total amount is unknown and a 

UXO assessment has not been conducted to date.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to potentially 

contaminated soil and MEC.  
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5.6.7 

Although standards were not exceeded, the materials are clearly not native soils.  Moreover, the orange 

and red fragments may be associated with unknown contaminants, for example, explosives constituents 

that were not analyzed for previously.  

AOC 7 Cinder Area 

 

MEC is not expected at the Site based on information collected to date.   

Cinders, coal fragments, and slag present at this Site on the surface extends to near subsurface soil.  

Contaminants could infiltrate further vertically into the subsurface soil and leach from the soil into the 

shallow groundwater.   

 

Human receptors are at risk in the form of trespassers.  Ecological receptors (pets, wildlife) are at risk 

directly or via the food chain.  Although MEC has not been encountered to date, the uncertain history of 

the AOC and proximity to MEC findings at nearby AOC 2 make the presence of MEC suspect.  If MEC is 

present, it would be dangerous if contacted.  Also, MC could leach from munitions items and further 

contaminate the soil. 

 

Site materials are clearly waste material, even though analysis to date does not indicate exceedances of 

criteria.  Furthermore, it is unknown if other contaminants such as explosives are present.  The orange 

and red fragments are of particular concern since they remain unidentified.  Also, the amount of MEC, if 

any, is unknown, and a UXO assessment has not been conducted to date.  As a result, human and 

ecological receptors are at risk from exposure to contaminated soil and possibly MEC.   

 

5.6.8 

Waste were generally from settling sumps and consisted of mixtures of various chemicals used in the 

manufacturing process, generally mixtures of red phosphorous, potassium chlorate, gum, and antimony 

trisulphide.  Such mixtures when dry are highly explosive, and so much of the waste was packaged wet in 

cans, laid in open trenches and covered over with earth.  The largest can used for burying was 

approximately 15 inches in diameter and 30 inches long. Rejected materials, such as pyrotechnical 

devices, primary explosives, scrap powder, primers, detonators and liquid flares, were also placed in 

open trenches and covered with earth.  The most dangerous of the buried materials was photoflash 

cartridges. For the most part, the trenches followed the same direction and were the same distance apart  

(Lawhon & Associates, 1991 and W.R. Grace and Company, 1961).  According to a former employee 

(employed 1952 to 1961), the trench burial area consisted of 20 trenches, 200 ft long by 3 ft wide by 5 ft 

deep (Metcalf & Eddy, 1998).  As new trenches were dug, excavated soil from the new trench was used 

to cover up the last trench. 

AOC 8 Burial Trench Area 
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Although soil and groundwater standards were not exceeded, it can be presumed that although the 

selected soil samples had acceptable concentrations, it is reasonable to assume that at least some 

portion of the Site soils are contaminated.  Moreover, there may be unknown contaminants, for example, 

explosives constituents that were not analyzed for previously.  

 

MEC is known to be associated with the AOC.  Several past remediations have addressed some 

munitions-related materials in the area.  However, it is reasonable to presume that at least some MEC 

remains on Site.  The impacted material extends to the subsurface (approximately 10 ft bgs).  Any 

contaminants could infiltrate further vertically into the subsurface soil and leach from the soil into the 

shallow groundwater. Although groundwater samples collected to date have been previously evaluated as 

acceptable, that is questionable.  Moreover, considering the age of the data (1988), conditions may have 

changed from that time, especially considering the disturbances that have occurred since that time that 

resulted in groundwater migration.   

 

Human receptors such as trespassers are at risk.  Ecological receptors (pets, wildlife) are at risk directly 

or via the food chain.  MEC is a known issue at the Site and would be dangerous if contacted.  Also, MC 

could leach from munitions items and contaminate/further contaminate the soil. 

 

MC contamination in soil has not likely been fully characterized, considering that soil contamination 

should be present.  In addition, it is unknown if other contaminants such as explosives are present in soil 

and groundwater.  Previously made conclusions that groundwater concentrations are acceptable are 

questionable considering the limited analyses and unknown well construction methodology.  Additionally, 

the data is old (1996) and may no longer be representative.  Moreover the area is of extra concern since 

it is at the property boundary. 

 

MEC is a known risk at the surface and subsurface but the previous investigations have not likely 

identified all items and the total amount is unknown.  Considering the preferred unrestricted land use, it is 

difficult to address MEC without completely excavating the Site soils and so remediation would have an 

inherent uncertainty.  As a result, human and ecological receptors are at risk from exposure to 

contaminated soil and MEC.   

 

However, in spite of the unknowns, information collected to date, in conjunction with preference for 

unrestricted land use and known MEC dangers, points toward complete removal of Site soils and so may 

negate the need to conduct additional investigation.  The outer perimeter of the Site is not clearly defined, 

which is an important data gap considering the large size of the AOC greatly impacting evaluation of 

remediation alternatives.   
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5.7 SOIL MIGRATION PATHWAYS  

Migration of COCs from the soil could be through one of three routes.  Migration could occur through the 

air as a result of wind action.  Migration could also occur through surface runoff across impacted areas, 

with the surface water carrying COCs to surface discharges or infiltration to groundwater.  In wetland 

areas, COCs could dissolve into temporary surface water and either flow offsite or infiltrate into 

groundwater.   Migration of COCs from soil could also occur through solution into water infiltrating into the 

ground with discharge to the underlying groundwater.   

 

 

5.8 POTENTIAL HUMAN AND ECOLOGICAL EXPOSURE PATHWAYS 

The potential human exposure pathways at the Site are summarized on Table 5-4 taken from the Phase II 

Report (Metcalf & Eddy, 2005). The potential Ecological Exposure pathways are summarized on       

Table 5-5 (Metcalf & Eddy, 2005). 
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6.0 LEVEL I ECOLOGICAL ASSESSMENT 

In accordance with Ohio EPA Ecological Risk Assessment Guidance (OEPA, April 2008), a Level I 

Scoping Ecological Risk Assessment was performed to determine if a 40-acre parcel of the Former 

Kilgore Manufacturing Site should be further evaluated for ecological risks.   

 

The purpose of a Level I ERA is to eliminate Sites from further ecological risk evaluation that do not have 

the potential for current or past release of contaminants of interest (COIs) and non-chemical stressors or, 

do not contain important ecological resources on or in the locality of the Site (OEPA, April 2008). The 

following questions are to be answered at the completion of the Level I ERA:  

 

a) Are current or past releases at the Site suspected? 

b) Are important ecological resources present at or in the locality of the Site? 

 

The presence of ecological resources and the history of releases of hazardous substances at the Site are 

evaluated in the following sections. 

 

6.1 EXISTING DATA SUMMARY 

The Former Kilgore Manufacturing Site located in Westerville, Ohio encompasses approximately 

111 acres (see Figure 1-1 for regional Site location).  The portion of the Site being evaluated in this report 

consists of a 40-acre parcel (see Figure 3-2).  The Site is partially wooded and overgrown with dense 

grasses and brush.  The groundwater table within the 40 acre parcel is shallow, and several temporary 

and permanent monitoring wells are located throughout the Site.   

 

Section 3.1 provides details of the Site history.  In summary, the Site was previously a pyrotechnic and 

ordnance manufacturing facility.  Activities on Site included manufacturing explosives and incendiary 

items and denotation devices and burning and disposal of wastes.  Previous investigations have identified 

disposed materials in soil from Site operations and findings are summarized in Section 4.   

 

The Site is currently vacant and above ground structures have been destroyed.  The 40-acre parcel, 

owned by Otterbein College, is intended for residential development.   

 

Threatened and endangered species were identified as part of wetland delineation for an adjacent Site 

within the Former Kilgore Manufacturing Site [see Attachment X for correspondence from United States 

Fish and Wildlife Service (USFWS) and Ohio Department of Natural Resources (ODNR)].  It is expected 

that the threatened and endangered species identified as potentially present at the adjacent Site would be 
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potentially present at the 40-acre parcel due to proximity and similar habitat.  No rare or endangered 

species or other significant natural features were identified by the ODNR for the Site although the Site is 

within the range of the Indiana Bat (Myotis sodalis), an endangered species.  If trees or habitat for the 

Indian Bat are present at the Site, the USFWS should be contacted prior to cutting trees.  The Site is 

within the range of the bald eagle, which is a protected species; however, due to Site location and habitat, 

it is not expected to be present at the Site.  The clubshell mussel (Pleurobema clava) and rayed bean 

mussel (Villosa fabalis) are endangered and candidate species, respectively, that may be present in the 

area; however, given the Site location, these species are not expected to be impacted.   

 

6.2 SITE VISIT SUMMARY 

A Site visit was completed to evaluate the quality of the wetlands present at the Site (see 

Attachment X-prelim jurisdictional opinion).  Several forested, scrub/shrub, and emergent wetland areas 

covering half of the 40-acre Site were identified.  The remaining 20 acres consist of dense grasses and 

brush.  Based on the habitat at the Site, (see Site photographs in Attachment X), soil invertebrates, birds 

and mammals are likely present at the Site.  An aquatic bed was identified in one of the wetland areas 

creating habitat for amphibians.  Threatened or endangered species are not anticipated at the Site; 

however, the Site may contain habitat for the Indiana Bat, an endangered species.   

 

Based on the Site activities, hazardous substances may have be released into the soil and potentially 

migrated to the shallow groundwater.  Chemicals of potential concern in soil and groundwater include 

chemicals that would have been used in the manufacture and assembly of explosives and incendiary 

items and denotation devices (see Table 3-2).  Previous investigations have identified elevated levels of 

metals in soils at the Site.   

 

6.3 RECOMMENDATIONS 

A Level II Screening ecological Risk Assessment should be conducted because habitat for ecological 

receptors is present that the Site and ecological receptors may be impacted by chemicals of potential 

concern in the soil and groundwater. 
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7.0 PRE-INVESTIGATION EVALUATION OF REMEDIAL ALTERNATIVES 

7.1 PRELIMINARY REMEDIATION GOALS 

The development of Preliminary Remediation Goals (PRGs) takes into consideration Applicable or 

Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBCs) criteria.  Section 7.3 

identifies the ARARs and TBCs. 

 

7.2 REMEDIAL ACTION OBJECTIVES 

Remedial Action Objectives (RAOs) are medium-specific goals that define the objectives of conducting 

remedial actions to protect human health and the environment.  The RAOs specify the COCs, potential 

exposure routes and receptors, and acceptable ranges of contaminant concentrations [i.e., PRGs] for the 

Site.   

 

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or 

acceptable contaminant concentrations.  The RAOs for this evaluation were developed based on the 

future potential land use as residential property and an extension of the Otterbein College campus, with 

the goals of protecting the public from potential current and future health risks.   

 

The following RAOs were developed for the Site: 

 

RAO 1:  Prevent unacceptable human health risk associated with exposure to soil containing metals, 

sulfates, perchlorates, phosphorus, and MEC at concentrations greater than PRGs.  

 

RAO 2:  Prevent unacceptable risk to human and ecological receptors associated with exposure to 

groundwater containing metals at concentrations greater than PRGs. 

 

7.3 FEDERAL ARARS, STATE REQUIREMENTS, AND TBCS 

7.3.1 

The following federal and state chemical-specific ARARs and TBCs are considered to be potentially 

applicable to the Site: 

Chemical-Specific ARARs and TBCs 
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• Maximum contaminant levels (MCLs) under the Safe Drinking Water Act (SDWA), 40 C.F.R. 141.  

MCLs are enforceable standards for public drinking water supply systems which have at least 15 

service connections or are used by at least 25 people. These requirements are not directly applicable 

since groundwater at the Site is not a public water supply.  However, because ground water may 

migrate off-Site, potentially to a public drinking water source, MCLs are considered to be relevant and 

appropriate requirements for this Site. 

ARARs 

 

• Ohio Administrative Code (OAC) Section 3745-81 relates to MCLs for organic and inorganic 

contaminants of concern.  

 

• USEPA Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at 

Superfund Sites for Residential and Industrial Receptors (USEPA Oak Ridge National Laboratory, 

2008).   

TBCs 

 

• EPA-Region 9 preliminary remediation goals (PRGs) are risk-based tools for evaluating and cleaning 

up contaminated Sites.  

 

• USEPA SSLs developed according to guidance provided in the U.S. EPA's Soil Screening Guidance 

and calculated on the USEPA's Soil Screening Guidance website (USEPA, 2008). 

 

• RCRA Subtitle C – regulates the disposal of hazardous solid waste from its generation until its 

ultimate disposal.   

 

7.3.2 

The following presents a summary of federal and state location-specific ARARs and TBCs that are 

considered to be potentially applicable to the Site: 

Location-Specific ARARs and TBCs 

 

• USEPA's Groundwater Protection Strategy (USEPA 1984):  Subclass IIIA includes groundwater not a 

potential source of drinking water and of limited beneficial use.  Such groundwater units are highly 

intermediately interconnected to adjacent groundwater units of a higher class and/or surface waters.  

They may, as a result, be contributing to the degradation of the adjacent waters.   
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• Historic Sites, Buildings, and Antiquities Act of 1935 [16 United States Code (USC) 461 et seq.] 

states that it is federal policy to preserve historic and prehistoric properties of national significance.  

The Site is not classified as such a property, nor is it known to possess aspects of historic or 

prehistoric significance; however, this Act would be applicable if information was found to classify it as 

such a property.  As such, this Act is potentially applicable. 

 

• Section 404 of the Clean Water Act (CWA) establishes a program to regulate the discharge of 

dredged or fill material into waters of the United States, including wetlands. Activities in waters of the 

United States regulated under this program include fill for development, water resource projects (such 

as dams and levees), infrastructure development (such as highways and airports) and mining 

projects. Section 404 requires a permit before dredged or fill material may be discharged into waters 

of the United States, unless the activity is exempt from Section 404 regulation (e.g. certain farming 

and forestry activities). 

 

7.3.3 

The following action-specific ARARs and TBCs are considered to be potentially applicable to the Site: 

Action-Specific ARARs 

 

• RCRA Subtitle C requirements may be applicable when the waste is sufficiently similar to a 

hazardous waste and/or the on-Site remedial action constitutes treatment, storage, or disposal, and 

the particular RCRA requirement is well suited to the circumstances of the contaminant release and 

Site.  RCRA Subtitle C requirements may also be applicable when the remedial action constitutes 

generation of a hazardous waste.  On-Site activities, mandated by a federally ordered Superfund 

cleanup, must comply with the substantive requirements of RCRA Subtitle C, but not with the 

administrative requirements (i.e., permits) of RCRA.  The RCRA Subtitle C requirements must be met 

if the cleanup is not under federal order and/or when the hazardous waste moves off Site.   

 

• National Ambient Air Quality Standards (NAAQSs) (40 CFR 50) promulgated under the Clean Air Act 

(42 U.S.C. 7401) require the attainment and maintenance of primary and secondary NAAQSs to 

protect public health and public welfare, respectively.  These standards are not source-specific, but 

rather are national limitations on ambient air quality.  States are responsible for assuring compliance 

with the NAAQSs.  The implementation, maintenance, and enforcement of NAAQSs are potentially 

applicable ARARs. 

 

• Department of Transportation Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171 

179) regulate the transport of hazardous materials, including packaging, shipping equipment, and 

placarding.  These rules are considered potentially applicable to wastes shipped off Site for laboratory 

analysis, treatment, or disposal. 
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• The Occupational Safety and Health Administration Standards (29 CFR 1910) regulate occupational 

safety and health requirements applicable to workers engaged in on-Site field activities. 

 

• Soil Conservation Act (U.S.C. 5901 et seq.) provides for the application of soil conservation practices 

on federal lands.  During remedial activities, implementation of such practices would be required. 

 

7.4 GENERAL RESPONSE ACTIONS  

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with 

others) to attain the RAOs.  Action-specific ARARs and TBCs are those regulations, criteria, and 

guidance that must be complied with or taken into consideration during on-Site implementation of GRAs.  

The following GRAs were considered for the Site:  

 

• No Action – no direct action to be conducted to remediate the Site 

• Limited Action [i.e. Land Use Controls (LUCs)] 

• Excavation and Disposal of Contaminated Soil 

• Capping of Contaminated Soil 

 

7.5 PRELIMINARY REMEDIAL ALTERNATIVES 

This section identifies, screens, and evaluates the potential remediation technologies and process options 

that may be applicable to the Site.  The primary objective of this phase of the FS is to develop an 

appropriate range of remediation technologies and process options that will be used for developing 

remedial alternatives.     

 

7.5.1 

The preliminary screening of remediation technologies and process options is based on overall 

applicability to the medium of concern, COCs, and specific conditions present at the Site.  Table 7-1 

summarizes the preliminary screening of remediation technologies and process options for both GRAs.  

Preliminary Screening of Remedial Technologies and Process Options 

 

7.5.2 

7.5.2.1 

Detailed Screening of Remediation Technologies and Process Options 

No Action would consist of “walking away” from the Site without implementing any remedial action or 

performing any monitoring and/or maintenance.  As required under CERCLA regulations, the No Action 

No Action 
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alternative is carried through the FS to provide a baseline for comparison to other alternatives and their 

effectiveness in mitigating risks posed by Site COCs.   

 

The No Action alternative would not be effective in reducing risks or meeting the RAOs and PRGs 

because no exposure control or treatment would be performed.  Because no monitoring or maintenance 

would be performed, the No Action alternative would not be effective in evaluating the potential migration 

of COCs, or the potential reduction of COC concentrations. 

Effectiveness 

 

There would be no implementability concerns because no actions would be implemented. 

Implementability 

 

There would be no costs associated with the No Action alternative. 

Cost 

 

Although it would not be effective, the No Action alternative will be retained for comparison to other 

options. 

Conclusion 

 

7.5.2.2 

LUCs would include property and/or groundwater use restrictions.  The AOCs would be restricted to non-

sensitive industrial/commercial use (i.e. no daycares or schools).  The installation of groundwater wells 

(other than for use as environmental monitoring wells) would be prohibited.   

LUCs 

 

LUCs alone would not effectively reduce concentrations of COCs.  However, LUCs would be an effective 

tool to prevent future exposure to the COCs. 

Effectiveness 

 

LUCs could be readily implemented at this Site. 

Implementability 
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Costs to implement and maintain the LUCs would be low. 

Cost 

 

LUCs are retained for the development of remedial alternatives. 

Conclusion 

 

7.5.2.3 

The only technology considered for removal is mechanical excavation.  Mechanical excavation of the 

impacted soil would be performed using excavators.  After the excavation is completed, the location 

would be filled and graded with clean fill material.  Excavated materials would be transported offSite for 

disposal in a hazardous landfill.   

Removal 

 

Mechanical excavation would not reduce concentrations of COCs in the impacted soil, but it would be an 

effective means of isolating soil with COC concentrations greater than PRGs by transporting it from the 

Site to an off-Site disposal facility.     

Effectiveness 

 

Mechanical excavation of soil would be implementable, and the necessary resources, equipment, and 

materials would be readily available.  It is anticipated that some of the excavated material would be 

disposed in a hazardous waste landfill. Potential wetland issues would require the acquisition of special 

permits, and the schedule of excavation might have to be adjusted to coincide with the dry season of the 

year. 

Implementability 

 

The cost of mechanical excavation would be moderate (although potential wetland issues could impact 

the costs significantly).  

Cost 

 

Mechanical excavation is retained for the development of remedial alternatives. 

Conclusion 
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7.5.2.4 

The technology considered for containment is capping. A multimedia cap would be constructed at AOC 8 

using a cushion layer of soil, an impermeable, flexible membrane liner (FML), a layer of cover soil and an 

asphalt cap. This has received preliminary (verbal) approval from Ohio EPA according to Brown and 

Caldwell (2007).  Mechanical excavation will be conducted at the other AOCs. 

Containment at AOC 8 

 

Capping would not of itself remove the soil COCs or reduce their toxicities.  Nonetheless, capping is a 

well-established and proven technology that would be effective in preventing direct exposure to the 

contaminated soil.  A cap would also be effective in minimizing the potential for migration of soil COCs 

from either leaching to groundwater or off-Site erosion.  Long-term maintenance of the cap and long-term 

monitoring would ensure the continued effectiveness of the cap.   

Effectiveness 

 

Capping of soil would be implementable, and the necessary resources, equipment, and materials would 

be readily available.  Wetland issues could potentially impact the ability to a portion of AOC 8.  Further 

identification of both the extent of AOC 8 and the extent of the wetlands are necessary to assess the 

implementability of capping in this area. 

Implementability 

 

The cost of capping at AOC 8 would be moderate (presuming wetlands are not an issue). 

Cost 

 

Capping is retained for the development of remedial alternatives. 

Conclusion 

 

7.5.3 

In this section, the remediation technologies retained from the components selected in Section 7.5.2 are 

assembled into the following preliminary remediation alternatives:  

Development of Preliminary Remedial Alternatives 

• Alternative 1: No Action 

• Alternative 2: LUCs 

• Alternative 3: Excavation and Off-Site Disposal of All AOCs 

• Alternative 4: Capping and LUCs at AOC 8 and Excavation and Off-Site Disposal of All Other 

AOCs 
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8.0 IDENTIFICATION OF DATA NEEDS AND DATA USAGE 

8.1 ANALYSIS OF RI/FS SOW TASKS 

This PER is only the first step in the Remedial Investigation/Feasibility Study (RI/FS) process. Following 

review of this PER by OEPA Otterbein will prepare a RI/FS Workplan. The OEPA guidance requires that 

the PER evaluate the various Statements of Work (SOW) be evaluated to determine if they are: 

1) already completed; 2) not relevant to the Site; or 3) relevant to the Site and will be addressed in the 

RI/FS Workplan.  Otterbein has reviewed the various SOWs and has determined that all of the SOWs are 

relevant with the exception of treatability studies.  At this time the screened alternatives do not include 

any which would require a treatability study.   

 

A majority of the Site characterization has been completed; however, additional characterization is 

necessary and thus the SOW for characterization will be included in the process.  All other SOWs listed in 

the OEPA guidance will be included in the RI/FS process. 

 

The RI/FS Workplan will follow the guidance provided in the Generic Statement of Work for Conducting 

Remedial Investigations and Feasibility Studies (OEPA, 2006), and will be submitted to OEPA for review 

and approval.  The purpose of the RI/FS Workplan is to present the plan for performing the investigation 

required to obtain the data necessary to complete the assessment of the Site, and obtain the data needed 

to evaluate the potential remedial alternatives which have been identified.  The RI/FS Workplan will also 

identify the process of evaluating and ultimately identifying the final remedy for the Site.   

 

The RI/FS Workplan will consider the groundwater and soil data needs and employ the Data Quality 

Objective process to specify the types of data required to make rational decisions about the remedy for 

the Site.  Elements of the plan will include a Field Sampling Plan, a Quality Assurance Project Plan and a 

Health and Safety Plan. 

 

8.2 GROUNDWATER DATA NEEDS 

While groundwater data collected to date supports the low migration potential for Site groundwater, it has 

not been verified that this is true at the perimeter of the Site.  The former trench area (AOC 8) is of 

particular concern because the area is at the property boundary, and any impacts would be transported 

offsite.  

 

There are also unanswered questions concerning the presence of potential hot spots of localized 

groundwater contamination onsite that could present a threat to pending human and ecological receptors. 
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Much of the previous groundwater data was collected from temporary monitoring wells, and the data 

cannot be replicated.   

 

The groundwater data gaps would be addressed by the following: 

 

• Resampling of the eight existing Site monitoring wells. 

• Installation and monitoring of two wells downgradient of the former UST. 

• Installation and monitoring of a well downgradient of the manufacturing area. 

• Installation and monitoring of a well in AOC 6 where temporary wells yielded samples exceeding VAO 

standards. 

• Installation and monitoring of a well downgradient of AOC 6 where a temporary well yielded samples 

exceeding VAO standards. 

• Installation and monitoring of four wells along the property boundary, potentially downgradient of 

various AOCs. 

• Installation and monitoring of three wells on downgradient side of the former burial 

 

8.3 SOIL DATA NEEDS    

8.3.1 

No additional investigation needed for characterization of this AOC; however, two additional soil borings 

are recommended to confirm earlier analytical results.  Information collected to date, in conjunction with 

preference for unrestricted land use and potential MEC dangers, points toward complete removal of Site 

soils.    

AOC 1 Unidentified Rectangular Features  

 

8.3.2 

Additional soil borings are required to complete the characterization of AOC 2.  Although information 

collected to date, in conjunction with preference for unrestricted land use and known MEC dangers, 

points toward complete removal of Site soils, additional testing is required to determine the “nature” of the 

MEC in this AOC.   Approximately six borings will be required to complete the characterization. 

AOC 2 Drainage Ditch Area  

 

8.3.3 

Although information collected to date, in conjunction with preference for unrestricted land use and known 

MEC dangers, points toward complete removal of Site soils; additional sampling should be conducted in 

this area to confirm earlier findings and validate existing analytical results.  Two additional soil borings 

should be sufficient to complete the characterization of the Burial Area (AOC 3).  

AOC 3 Burial Area  
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8.3.4 

No further action is anticipated at the Burn Pit.  Surface and subsurface soil are not perceived to be 

contaminated based on Site historical source removal effort and a review of data from the investigation.  

Therefore, there does not appear to be a problem at this AOC. Three borings are suggested to confirm 

existing data and additional analytical parameters will be used to determine the “nature” of the impacts in 

this area. 

AOC 4 Burn Pit  

 

8.3.5 

No further action is anticipated in this AOC.  Surface and subsurface soil are not perceived to be 

contaminated based on the UST source/soil removal effort, and a review of data from the investigation. 

Three additional borings are anticipated in this area in order to confirm the earlier soil sampling and 

determine if there are any residual effects from the former UST.  Residual groundwater contamination 

appears to be at acceptable levels; however, several new and existing monitoring wells will be used to 

monitor potential releases from the former tank.  

AOC 5 UST in Former Manufacturing Area ESE  

 

8.3.6 

Although AOC 6 appears to have been sufficiently characterized, three additional borings will be 

performed to confirm earlier results. 

AOC 6 Former Experimental Area 

 

8.3.7 

“Red and orange materials” were observed in this area, but were not identified.  Three additional borings 

will serve to characterize the “nature” of these materials in AOC 7.  

AOC 7 Cinder Area  

 

8.3.8 

The outer perimeter of AOC 8 is not clearly defined, and estimates of the size of the area vary. Several 

investigations and removal actions have occurred in this area.  Existing characterization data is not 

sufficient to fully characterize potential MEC constituents.  As a result both the “nature and extent” of 

remaining impact are uncertain at this time.   Additional characterization will consist of up to 20 borings 

within the interior of the area for characterization, and several hundred feet of backhoe trenching to define 

the boundaries of the area. 

AOC 8 Southeast Landfill Area 
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8.4 ADDITIONAL WETLANDS IDENTIFICATION 

The review of the existing preliminary wetlands report (CEC, ___) indicates that wetlands exist on the Site 

and that further definition is required to fully characterize the Site and evaluate the ultimate remedial 

options. 

 

8.5 DQOS 

The process of designing the Remedial Investigation will employ a form of the Data Quality Objective 

Process following the seven step process: 

 

• State the problem 

• Identify the goals of the study 

• Identify information inputs 

• Define the boundaries of the study 

• Develop the analytic approach 

• Specify performance or acceptance criteria 

• Develop plan for obtaining data 

 

The DQO process will consider the various needs for data.  An example of soil decisions would include 

decisions relating to risk of soil contamination, potential source of contamination to groundwater, and 

effect upon the design of the soil and/or groundwater remediation.  

 

The plan for obtaining data will generally be made using the judgmental sampling design method. 
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TABLES 





Table 4 

Overview of Investigations and Related Activities 

Former Kilgore Manufacturing Facility 

 

 Date Event 
December 1941 Property purchased by Kilmore Manufacturing from Joe and Eva Morris in response to needs of the Chemical 

Warfare Service 
Summer 1962 Joliet Arsenal conducts evaluation and cleanup of Kilgore property 
June 1985 Otterbein Board member Ernest Fritsche identified flare canisters which were removed for disposal 
Summer 1986 Mr. Fritsche and US Corps of Engineers found additional canisters which were removed for disposal 
February 26, 1988    S.E.A. environmental assessment of the Kilgore property (no significant problems) 
Summer 1988  Otterbein hires Lama to trench property; Lama said property was "clean and safe." 
January 24, 1992 Army Corps of Engineers denies Kilgore eligibility under FUDS (Formerly Used Defense Sites), Dept. of 

Defense environmental cleanup program 
October 22, 1992 Ohio EPA preliminary assessment of the Kilgore property 
1992-1997 Lawhon & Assoc. conducts environmental investigations for Keethler 
November 1996  Wright-Patterson Air Force Base conducts demilitarization of ordnance at Kilgore 
May 1998   Metcalf & Eddy Phase I assessment conducted for Keethler  
1999 and 2000 Various field investigations including borings, wells and test pits 
October 2003        Metcalf & Eddy Phase II Environmental Assessment (soil/groundwater sampling) 
May 2, 2007 Ohio EPA issues draft administrative order to Otterbein to conduct Kilgore cleanup 
July 12, 2007 Brown & Caldwell estimates Kilgore cleanup cost, totaling $3,751,688 
October 24, 2008 Ohio AG issues draft consent decree to Otterbein and US DOJ re Kilgore cleanup 









































 
Table 5-2 Groundwater VAP/MCL Exceedances of Regulatory Standards 
 
AOC Number Temp Wells (1988/1996) (AOC 8) and Ph 2 

(2000) 
Permanent Wells Ph 2 
(2005) 

AOC Wells (Depth to 
GW/ Screen Interval 

Ph 2 GW 
(Max conc. ug/L) 

AOC Wells (Depth to 
GW/ Screen Interval 

Ph2 GW 
(Max conc. ug/L) 

AOC 1 
Unidentified 
Rectangular 
Features 

GW: 
MEB 2-7 
(1.28/1.0-10.92) 
 
MEB 2-8 
 (1.68/1.0-19.10) 
MEB 2-9  
(2.61/1.0-11.19) 
MEB 2-10  
(1.68/1-19.86) 
 
SW: SW-1 

GW: 
As: 30 
Pb: 19 
Sb: 48 
 
 
SW: 
Sb: 48 
 

MW-5  
(13.8/13-18) 
 

Incomplete based on 
well MW-5, which was 
only analyzed for 
VOCs, Cr, and 
perchlorate w/ no 
exceedances 

AOC 2 
Drainage Ditch 
Near Mfg. Area 

AOC 3 
Burial Area ESE 
of Burn Pit 

MEB 3-2 
(2.26/1.0-15.36) 

NA MW-9 
(19.62/22-27) 

None based on well 
MW-9 

AOC 4 
Burn Pit 

NA As: 12 (nominal)  MW-6  
(27.48/35-40) 
 
MW-7  
(39.2/35-40) 
 
MW-8  
(4.34/21-26) 
 

None based on well 
MW-6, MW-7, and 
MW-8.  MW-6 and 
MW-7 were only 
analyzed for VOCs, 
Cr, and perchlorate 

AOC 5 
UST in Former 
Mfg. Area 

MEB 5-2 
(Unknown) 

Sb:<300 
As: 910 
Pb: 1900 
Zn:: 10800 
Cr: 1000 
Cr6: NA 
Ni: 2000 
Th:28.6* 
Cd: 37 
Hg: 7.9 
Be: 33 
Ba: 6300 
 

MW-1  
(2.95/15-20) 
 
MW-2  
(3.70/10-15) 
 
MW-3  
(4.95/16-21) 
 

None based on Wells 
MW-1, MW-2, and 
MW-3; however these 
wells appear to be 
upgradient of the site 

AOC 6 
Former 
Experimental Area 

MEB 6-5 
(Unknown) 

Sb:<300 
As: 830 
Pb: 710 
Zn: 6400 
Cr:1100 
Cr6:1300 
Ni: 1500 
Th: 30* 
Cd: 69 
Hg: 4.1 
Be: 18 
Ba: 3200 
 

MW-4 (7.68/22-27) VAP: Based on MW-4 
Th: 5.6** 

AOC 7 
Cinder Area SE of 
Burn Pit 

NA NA MW-10 (6.44/19-24) None based on Wells 
MW-10; however this 
well appears to be 
upgradient of the site. 

AOC 8 
Former Burial 
Trench Area 

N well (1988) 
W well (1988) 
S well (1988) 
SE well (1988) 
None from 1996 

Pb: 1100 
(1988) 

NA NA 

Quonset Hut Area NA NA NA NA 
Farm/Former 
Residence Area 

NA NA NA NA 

 
Note: Groundwater samples were analyzed for metals, perchlorate, VOCs w/ketones, SVOCs, and hexavalent chromium. 
* Thallium believed to be a laboratory artifact. 



Table 5-3 Soil Exceedances of Regulatory Standards 
 
AOC Number Soil 

AOC 1 
Unidentified Rectangular Features 

Sb: 120 
As: 41 
Pb: 1080 
Zn: 130000 
Cr: 111000 
Cr6: NA 

AOC 2 
Drainage Ditch Near Mfg. Area 

Sb:460000 
As: 41 
Pb: 2230 

AOC 3 
Burial Area ESE of Burn Pit 

Sb: 710 
As: As 

AOC 4 
Burn Pit 

As: 25* 
 

AOC 5 
UST in Former Mfg. Area 

As :22.8* 
 

AOC 6 
Former Experimental Area 

As: 22.7* 
Pb: 487 
PAHs 
 

AOC 7 
Cinder Area SE of Burn Pit 

None 

AOC 8 
Former Burial Trench Area 

None 

Quonset Hut Area NA 
Farm/Former Residence Area None 
 
Note: Groundwater samples were analyzed for metals, perchlorate, VOCs w/ketones, SVOCs, and hexavalent chromium. 
 
* Arsenic included as exceedance for Preliminary Phase 2 Sampling (Metcalf&Eddy, 2005) but. Subsequent Phase I Property 
Assessment Otterbein College Equine Facility (Brown and Caldwell, 2007) suggests that concentrations are indicative of 
background, statistically established at 25.3 mg/kg.   
 
 







TABLE 7-1 
 

REMEDIATION TECHNOLOGIES 
KILGORE FARM SITE, WESTERVILLE, OHIO 

 
GRA Remediation Technology Process Option 

No Action None Not applicable 
Limited Action Institutional Controls LUCs 
Removal Excavation/Disposal Off-site landfill disposal 
Containment at AOC 8 Capping Multimedia cover 
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1.0 PROJECT BACKGROUND 

Site background and previous investigations are described in Section 2 of the site specific Work Plan.   

 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

Project organization and responsibilities are outlined in Section 8 of the site specific Work Plan.   

 

3.0 PROJECT SCOPE AND OBJECTIVES 

Tetra Tech NUS (TtNUS) has been contracted by Otterbein University (Otterbein) to conduct a Remedial 

Investigation/Feasibility Study (RI/FS) at the 8 Areas of Concern (AOCs) identified at the former Kilgore 

Manufacturing Company Facility (the Site).  This RI/FS will be conducted in accordance with the proposed 

consent order between the State of Ohio, Otterbein College, and the United States Department of 

Defense (2010).  Several investigations have been conducted at the Site dating back to when the Site 

closed operations in 1962.  See Section 2 of the site specific Work Plan for details.  Figure 1-2 of the 

Work Plan identifies the layout of the Site and eight associated AOCs: 

 
• AOC 1 – Unidentified Rectangular Features 

• AOC 2 – Drainage Ditch Near Former Manufacturing Area 

• AOC 3 – Burial Area 

• AOC 4 – Burn Pit 

• AOC 5 – Manufacturing Area – Former Underground Storage Tank (UST) Location. 

• AOC 6 – Former Experimental Area 

• AOC 7 – Cinder Area 

• AOC 8 – Former Burial Trench Area 

 

Field sampling efforts will be conducted using UXO avoidance procedures. A trained UXO  technician will 

monitor all intrusive drilling activities and will alert and stop work if danger of encountering an Unexploded 

Ordinances (UXO) becomes apparent. If UXO are encountered the Field Operations Lead (FOL) will 

notify the Otterbein point of contact and the Project Manager.  Further details regarding this process can 

be found in the Health and Safety Plan (HASP) (Attachment D of the Work Plan)  

 

Additional details regarding the project scope and objectives are described in Section 5 and the project 

schedule is outlined in Section 7 of the site specific Work Plan.   

 

121008/P (Attachment B) B-1 



  Rev. 0 
  12/10/10 
 
3.1 Field Sampling Tasks 

The field tasks associated with the Former Kilgore Manufacturing Site Remedial Investigation area 

summarized below along with a brief description of these tasks.   

 

• Mobilization/demobilization 

• Monitoring well installation 

• Well development 

• Groundwater sampling 

• Surveying 

• Water-level measurements 

• Surface/subsurface soil and sediment sampling 

• Surface water sampling 

• Test Pit sampling 

• Field decontamination procedures 

• Field documentation procedures 

• Waste Handling 

 

Mobilization/Demobilization 

Mobilization will consist of delivery of all equipment, materials and supplies to the site, the complete 

assembly in satisfactory working order of all equipment at the site, and the satisfactory storage at the site 

of all such materials and supplies.  TtNUS will coordinate with Otterbein College to identify locations for 

storage of equipment and supplies.   

 

Site-specific health and safety training for all TtNUS field staff and subcontractors will be provided as part 

of the mobilization activities.  Health and safety requirements are described in the site-specific TtNUS 

HASP located in Attachment D of the Work Plan.   

 

Demobilization will consist of the prompt and timely removal of all equipment, materials, and supplies 

from the site following the completion of work.   

 

Monitoring Well Installation 

Eleven new permanent monitoring wells will be installed on site.  Seven wells will be installed within the 

boundaries of established AOCs and four will be installed along the property boundary.  PMW-1 will be 

installed at AOC 5 downgradient of the former UST.  All wells will be installed at the first water bearing 

zone in accordance with Standard Operating Procedure (SOP) GH-2.8 (Appendix B).   
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Existing Monitoring Well Inspection 

Prior to groundwater sampling, existing monitoring wells will be inspected for physical integrity in 

accordance with SOP GH-1.2 (Appendix B).  If wells are damaged or unsuitable this information will be 

reported in the RI Report.   

 

Monitoring Well Development and Redevelopment 

Newly installed monitoring wells will be developed no sooner than 48 hours after well installation.  

Existing wells have not been sampled or developed in several years and they will be redeveloped prior to 

sampling.  Well development will be completed as described in Section 5.1.2.3.11. 

 

Groundwater Sampling 

Groundwater samples will be collected and placed in bottles provided by the laboratory from six existing 

monitoring wells and the 11 newly installed permanent wells in accordance with SOP SA-1.1 (Appendix 

B).  As described on Table 3-1 all groundwater samples will be analyzed for Target Analyte List (TAL) 

metals, strontium, perchlorate, and explosives.  The three southern boundary wells located downgradient 

of AOC 8 and PMW-1 downgradient of AOC 5 UST will also be sampled for volatile organic compounds 

(VOCs) and polycyclic aromatic hydrocarbons (PAHs).  All samples will be sent to an Ohio Environmental 

Protection Agency (OEPA) approved laboratory.   

 

Surveying 

The locations of all newly installed monitoring wells will be professionally surveyed by an Ohio certified 

surveyor.  North American Datum (NAD) 1983 will be used as the horizontal datum and survey 

measurements will be recorded to the nearest 0.10 foot.  Vertical elevations of both the ground and top of 

polyvinyl chloride (PVC) casing will be referenced to 1988 National Geodetic Vertical Datum (NGVD).   

 

Soil borings, test pit, surface water and sediment locations along with any other significant site features 

will be located using a Global Positioning System (GPS).   

 

Water-Level Measurements 

Water-level measurements will be collected from all newly installed and existing monitoring wells in 

accordance with SOP GH-1.2 (Appendix B).  Measurements will be performed at all existing wells at the 

onset of the field investigation, and a second round of site-wide measurements will be made just prior to 

the groundwater sampling activity.  
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Surface/Subsurface Soil and Sediment Sampling 

Soil samples will be collected at all eight AOCs for site wide characterization to assist in determining 

remediation options.  Soil sample locations were determined based on historic sampling activities.  Most 

soil sample locations were placed at areas where previous samples reported elevated readings for one or 

more contaminant.  The remainder of the sample locations were placed in a downgradient location at the 

AOC.  After sampling, each borehole will be backfilled to within 6 inches of grade using the soil cuttings 

removed from the borehole.  A minimum 6-inch thick grout/bentonite seal will then be placed to grade at 

each boring.  The surface will be returned to its original condition.   

 

A drilling subcontractor will utilize direct push technology (DPT) methods to advance the proposed soil 

borings to their required depths as described in Section 5.0.  Soil sampling will proceed continuously from 

the land surface to the total depth of each boring.  The subcontractor will provide appropriately sized 

disposable acetate liners capable of containerizing  sample.  Sampling will be completed in accordance 

with SOPs SA-2.5 and SA-1.3 (Appendix B).   

 

A soil boring log will be prepared for each boring with soil descriptions and all relevant information, 

observations, depth to saturated soil/water table, and photoionization detector (PID) field screening 

results as in accordance with SOP SA-6.3 (Appendix B).  Soil samples will be collected in jars provided by 

the laboratory and placed immediately in an iced cooler for shipment to a fixed base laboratory as 

described on Table 5-2 in accordance with SOP SA-1.3 (Appendix B).  Soil sample depths will be 

included on each log.   

 

There are several potential drainage ditches onsite where water accumulates and one onsite pond.  

Sediment samples will be collected from these areas in accordance with SOP SA-1.2 (Appendix B).  

Sediment sampling activities are described in Section 5.3. 

 

Surface Water Sampling 

There is one existing pond on the site; however, depending on the time of year, water may accumulate in 

low lying areas in and around the wetlands.  The surface water sample in the existing pond will be 

sampled and if other areas of temporary standing water present during the time of the field event, 

samples may also be collected there.   

 

There is a borrow pit located approximately 330 feet southeast of the site and just east of the school 

property.  The water in this borrow pit will be sampled as part of the RI.   
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Surface water sampling, which is scheduled for at least two ponds and potentially from low lying areas 

that collect water, is described in Section 5.4.   

 

Test Pit Sampling 

Two test pits will be installed in AOC 8, the Southeast Landfill Boundary Area to determine the “lateral 

extent” of contamination.  Test pits will be approximately 6 feet deep and extend on the north and west 

sides for up to 800 feet in total.   

 

If the FOL observes material in the test pits which appears to be buried waste up to eight samples will be 

collected to determine the nature of the material.  The sample locations and frequency will be determined 

in the field by the FOL.   

 

See Section 5.5 for details concerning test pit operations.   

 

Field Decontamination Procedures 

Decontamination of major equipment and non-dedicated sampling equipment will be done in accordance 

with SOP SA-7.1 (Appendix B).  An area for the decontamination pad and a source of potable water for 

steam washing will be arranged by the FOL through Otterbein College personnel.   

 

Field Documentation Procedures  

Field documentation will be performed in accordance with SOP SA-6.3 (Appendix B).   

 

A summary of all field activities will be properly recorded in a bound logbook with consecutively numbered 

pages that cannot be removed.  Logbooks will be assigned to field personnel and will be stored in a 

secured area when not in use.   

 

Waste Handling  

All solid and liquid wastes generated as a result of this investigation will be handled in accordance with 

the procedures described in accordance with SOP SA7.1 (Appendix B).  

 

All soil and aqueous waste will be collected in separate 55 gallon drums.  Drums will be sampled and 

taken off-site for disposal.   

 

Personal protective equipment (gloves, sampling scoops, acetate liners, etc.) will be properly discarded in 

dumpsters as non-hazardous waste. 
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4.0 NON-MEASUREMENT DATA ACQUISITION 

The following non-measurement data acquisition procedures will be used during the RI: 

 

• A site geologist will visually observe soil for staining and, discoloration, and olfactory senses will be 

used to detect odors during soil boring investigation 

• UXO personnel will be monitoring the Site for the presence of UXO material.   

 

5.0 FIELD ACTIVITIES BY AREA OF CONCERN   

There are eight identified AOCs associated with the site.  All eight AOCs require further investigation to 

better assist in evaluation or remedial action in order to meet applicable regulatory standards.   

 

AOC 1 – Unidentified Rectangular Features 

Surface and subsurface soils in this area were determined to contain several metals at concentrations 

above Ohio Voluntary Action Program (VAP) Residential Standards and are likely to exceed current 

residential risk-based standards as well.  In order to complete  the delineation of the impacted soil two 

additional soil borings will be advanced at this AOC.  These two borings will be advanced to six feet bgs.  

Both a surface and subsurface sample will be collected from each location.  The subsurface sample 

depth will be determined in the field based on visual observations and/or highest PID readings.  If no 

contamination is observed, a sample will be collected from the interval directly above the water table.  

Samples collected will be sent to a fixed base laboratory and analyzed for TAL metals, strontium, and 

explosives.   

 

Groundwater will also be further investigated in AOC 1.  Two monitoring wells (PMW-3 and PMW-4) will 

be installed within the areas of AOCs 1, 2, and 6 (Figure 5-1 and Table 3-1).  PMW-3 will be installed in 

the northeastern corner of AOC 6 and PMW-4 will be installed outside of the site boundary between 

AOCs 1 and 4 (Figure 5-1).  These wells will be installed in areas where groundwater might be expected 

to be impacted if constituents of concern (COCs) had leached from soil into groundwater.  The newly-

installed wells will be used to define the nature and extent of any potential impacts.  These two newly 

installed wells will be sampled for TAL metals, strontium, explosives, and perchlorate.   

 

AOC 2 – Drainage Ditch Near Former Manufacturing Area 

AOC 2 is an intermittent drainage ditch near the former manufacturing area where wastes were reportedly 

buried.  Surface and subsurface soils in this area have been found to contain several metals at 

concentrations above Ohio VAP Residential Standards, and the extent of munitions and explosives of 
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concern (MEC) is unknown.  To complete the delineation of impacted soil, six additional soil borings will 

be advanced at this AOC (Figure 5-1 and Table 3-1).  These six borings will be advanced to 4 feet bgs.  

Both a surface and subsurface sample will be collected from each location.  The subsurface sample 

depth will be determined in the field based on visual observations and/or highest PID readings.  If no 

visible, PID or olfactory evidence of contamination is observed, then the sample will be collected from the 

interval directly above the water table.  Samples collected will be sent to a fixed base laboratory and 

analyzed for target analyte list (TAL) metals, strontium, and explosives.   

 

AOC 3 – Burial Area East of Burn Pit 

AOC 3 is a former burial area for cinders and nonflammable materials.  Surface and subsurface soils in 

this area are impacted with several metals at concentrations above Ohio VAP Residential Standards and 

are likely to exceed current residential risk-based standards as well.  To complete the delineation of 

impacts in this area two additional soil borings will be preformed (Figure 5-1 and Table 3-1).  These two 

borings will be advanced to 6 feet bgs.  Both a surface and subsurface sample will be collected from each 

location.  The subsurface sample selected for laboratory analysis will be determined in the field based on 

visual observations and/or highest PID readings.  If no contamination is observed, then the sample will be 

collected from the interval directly above the water table.  Samples collected will be sent to a fixed base 

laboratory and analyzed for TAL metals, strontium, and explosives.  Based on field observations (fly ash 

and/or evidence of burn material) two samples will be collected for dioxin/furans.  If dioxin/furans are 

detected at this location an additional sample will be collected at AOC 4 where the burn material 

originated.   

 

A groundwater monitoring well (PMW-6) will be installed downgradient of AOC 6 (Figure 5-1 and 

Table 3-1) at a location where groundwater might be expected to be impacted if COCs had leached from 

soils at AOC 3 into groundwater.  Samples from this well will  assist in the delineation of the nature and 

extent of any potential groundwater impacts.  This newly installed well will be sampled for TAL metals, 

strontium, explosives, and perchlorate.   

 

AOC 4 – Burn Pit 

AOC 4 is the site of a former burn pit used to burn flares, caps and other off-specification materials and 

waste.  Surface and subsurface soils in this area were determined to have several metals at 

concentrations above Ohio VAP Residential Standards and are likely to exceed current residential risk-

based standards as well.  Based on To complete the delineation of impacted soil three additional soil 

borings will be advanced at this AOC (Figure 5-1 and Table 3-1).  These three borings will be advanced 

to 4 feet bgs.  One will be advanced within the known fill area and the remaining two will be advanced at 

the boundary.  Both a surface and subsurface sample will be collected from each location.  The 
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subsurface sample depth will be determined in the field based on visual observations and/or highest PID 

readings.  If no contamination is observed, then the sample will be collected from the interval directly 

above the water table.  Samples collected will be sent to a fixed base laboratory and analyzed for TAL 

metals, strontium, explosives, and PAHs.   

 

One existing monitoring well is located downgradient of AOC 4 (MW#-8).  This well will be sampled for 

TAL metals, strontium, explosives, perchlorate, and PAHs.   

 

AOC 5 – Underground Storage Tank in Former Manufacturing Area East of Burn Pit 

AOC 5 is the area surrounding a former underground storage tank (UST) in the former Manufacturing 

Area.  The tank and the surrounding soil were removed in 1997.  Surface and subsurface soils in this 

area were reported to have several metals at concentrations above Ohio VAP Residential Standards and 

are likely to exceed current residential risk-based standards as well.  To complete the delineation of 

impacted soil, three additional soil borings will be advanced at this AOC (Figure 5-1 and Table 3-1).  

These three borings will be advanced to 6 feet bgs.  Both a surface and subsurface sample will be 

collected from each location.  The subsurface sample depth will be determined in the field based on 

visual observations and/or highest PID readings.  If no contamination is observed, then the sample will be 

collected from the interval directly above the water table.  Samples collected will be sent to a fixed base 

laboratory and analyzed for TAL metals, strontium, explosives, and PAHs.  One subsurface sample at 

OC-AOC5-SB115 will be collected from the interval directly above the groundwater table and will also be 

analyzed for VOCs and TPH.   

 

Additional characterization of groundwater in this area will be accomplished by the installation of two 

permanent monitoring wells.  PMW-1 will be installed in the center of the AOC, directly downgradient of 

the former UST. Well PMW-2 will be installed just outside of the site boundary, in the southeastern corner 

at a location hydraulically downgradient of AOC 5 (Figure 5-1).  These wells will be installed in areas of 

which would be expected to be impacted if activities at the AOC resulted in releases to the groundwater.  

Samples collected will be sent to a fixed base laboratory and analyzed for TAL metals, strontium, 

perchlorate, explosives, and PAHs.  PMW-1 will also be sampled for VOCs.   

 

AOC 6 – Former Experimental Area 

AOC 6 is an area where the former Kilgore Company conducted research and testing of products.  

Surface and subsurface soils in this area were reported to have several metals at concentrations above 

Ohio VAP Residential Standards and are likely to exceed current residential risk-based standards as well.  

To complete the delineation of impacted soil, three additional soil borings will be advanced at this AOC 

(Figure 5-1 and Table 3-1).  These three borings will be advanced to  12 feet bgs.  Both a surface and 
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subsurface sample will be collected from each location.  The subsurface sample depth will be determined 

in the field based on visual observations and/or highest PID readings.  If no contamination is observed, 

then the sample will be collected from the interval directly above the water table.  Samples collected will 

be sent to a fixed base laboratory and analyzed for TAL metals, strontium, explosives, and PAHs.   

 

One new monitoring well will be installed as described in AOC 1 (above) to evaluate potential 

groundwater from this AOC.   

 

AOC 7 – Cinder Area South East of Burn Pit 

AOC 7 is a small area characterized by cinders, coal fragments, and slag at the ground surface.  Previous 

sampling in this area did not identify any materials that exceeded concentrations above Ohio VAP 

Residential Standards and are likely to exceed current residential risk-based standards as well. Previous 

investigation did, however, identify some orange and red materials which require further investigation.  To 

complete the delineation of potential soil impacts three additional soil borings will be advanced at this 

AOC (Figure 5-1 and Table 3-1).  These three borings will be advanced to 4 feet bgs.  Both a surface and 

subsurface sample will be collected from each location.  The subsurface sample depth will be determined 

in the field based on visual observations and PID readings.  If no contamination is observed, then the 

sample will be collected from the interval directly above the water table.  Samples collected will be sent to 

a fixed base laboratory and analyzed for TAL metals, strontium, and explosives.   

 

To gain further characterization of potential groundwater impacts in this area, a permanent monitoring 

well will be installed just outside of the eastern boundary (downgradient) of AOC 7 (Figure 5-1).  Samples 

from this well will be used to determine the nature and extent of any potential groundwater impacts.  

Samples collected will be sent to a fixed base laboratory and analyzed for TAL metals, strontium, 

perchlorate, and explosives. 

 

AOC 8 – Southeast Landfill Area 

AOC 8 is a former burial area which has reportedly been investigated previously and “cleaned up” 

however, it warrants additional investigation to clearly define outer perimeter of the area.  Additional data 

is also needed to evaluate any potential remaining water materials, and provide data to assist in the 

evaluation of potential remediation alternatives.  

 

To complete the delineation of AOC 8 and associated water materials, twenty additional soil borings will 

be advanced at this AOC.  These twenty borings will be advanced to twelve feet bgs.  Both a surface and 

subsurface sample will be collected from each location.  The subsurface sample depth will be determined 

in the field based on visual observations and/or highest PID readings.  If no contamination is observed, 

121008/P (Attachment B) B-9 



  Rev. 0 
  12/10/10 
 
then the sample will be collected from the interval directly above the water table.  Samples collected will 

be sent to a fixed base laboratory and analyzed for TAL metals plus strontium, and explosives.   

 

A subset (up to 25 percent) of the AOC 8 soils will also be analyzed for PAHs and VOCs.  Random 

selection will be used; however, the field personnel will have the authority to use visible olfactory and/or 

highest PID reading to select additional samples for the additional analysis of PAHs and VOCs.   

 

Two trenches will be dug, using a backhoe to delineate the boundary of the extent of AOC 8.  This work 

will be done along the north and western sides of the landfill boundary to a depth of 6 feet bgs and up to 

800 feet total in length.  Up to eight samples will be collected if suspicious materials are identified.  

Samples collected will be sent to a fixed base laboratory and analyzed for TAL metals, strontium, 

explosives, PAHs, and VOCs.   

 

Groundwater will be further investigated at AOC 8 through the installation of four monitoring wells.  Three 

wells (PMW-9, PMW-10 and PMW-11) will be installed downgradient of the former landfill along the 

southern boundary of AOC 8 (Figure 5-1).  PMW-7 will be installed upgradient north west of AOC 8.  

Samples collected will be sent to a fixed base laboratory and analyzed for TAL metals, strontium, 

explosives, perchlorate, VOCs, and PAHs.   

 

Sitewide Groundwater 

Groundwater samples will be collected from six existing permanent monitoring wells.  Several VAP 

groundwater exceedances were reported in earlier investigations, but the results were discounted on the 

basis of turbid samples or temporary monitoring wells.    Samples collected will be sent to a fixed base 

laboratory and analyzed for TAL metals, strontium, perchlorate, and explosives.  As described above in 

AOC 4, groundwater collected from MW#8 will also be analyzed for PAHs.  Dioxins/furans are excluded 

from the groundwater analyses because these compounds bind tightly to soil and detection of these 

compounds is not anticipated in groundwater. 

 

The data gathered from the six existing monitoring wells will be combined with the 11 new monitoring 

wells to provide a comprehensive groundwater monitoring network for the Site.  

 

Sitewide-Sediment and Surface Water 

There is one existing pond onsite; however, depending on the time of year, water may accumulate in low 

laying areas in and around the wetlands.  The surface water sample in the existing pond will be sampled 

and if other areas of temporary standing water present during the time of the field event, samples may 

also be collected there.   
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There is a borrow pit located approximately 350 feet southeast of the site and just east of the school 

property.  The water in this borrow pit will be sampled as part of the RI.   

 

All surface water and sediment samples will be analyzed for TAL metals, strontium, explosives, and 

PAHs.   

 

5.1 Groundwater 

Currently, there are nine permanent monitoring wells onsite.  Six of these wells will be sampled during 

this field event to obtain current data and identify if the contaminants of concern are present.  The other 

three wells are located in upgradient locations and sampling them is not considered necessary at this 

time.  Eleven new wells will be installed and sampled to further delineate any potential impacts and 

determine if COCs are present in groundwater. 

 

5.1.1 Rationale/Design 

5.1.1.1  Monitoring Well Location and Installation 

The locations of new groundwater wells at the Site are shown on Figure 5-1 and will be positioned as 

follows: 

 
• AOC 5: PMW-1 will be installed in the vicinity of a former leaking UST and the area where subsoils 

had a “hydrocarbon odor”.   

 

• AOC 5: PMW-2 will be installed within a historic manufacturing area where settling basins have been 

identified as a potential source of discharge to groundwater. 

 

• AOC 6: PMW-3 will be installed in the location where a past investigation a temporary well yielded 

samples exceeding VAP standards. 

 

• East-central Property Boundary: PMW-5 a property boundary monitoring point which will be located 

downgradient of AOC 1 and AOC 2. 

 

• East-central Property Boundary: PMW-6 a property boundary monitoring point which will be located 

downgradient of AOC 3.   
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• South-west Property Boundary:  PMW-7 a property boundary monitoring point is upgradient of 

AOC 8.   

 

• South-east Property Boundary: PMW-8 is a property boundary monitoring point downgradient of 

AOC 7.   

 

• AOC 8: PMWs 9, 10, and 11 are wells downgradient of the former southeast landfill area that will also 

serve to monitor the southern portion of the site.   

 

5.1.1.2  Sample Collection and Field and Laboratory Analysis 

All monitoring wells will be screened with a PID upon opening the well.  All wells will be sampled for TAL 

metals, strontium, explosives and perchlorate.  Additionally, PMW-2 will be sampled for PAHs, and 

PMWs-1,9, 10, and 11 will be sampled for VOCs and PAHs.   

 

5.1.1.3  Upgradient, Quality Assurance/Quality Control, and Blank Samples and Frequency 

Site groundwater is assumed to be flowing southeast.  Existing and newly installed monitoring wells that 

are upgradient of the Site will be sampled to confirm the presence or absence of contamination from an 

off-site source.  Existing upgradient monitoring wells that will be sampled are MW#3, MW#12, MW#13 

and the newly installed upgradient well is PMW-7.  Samples will be collected from these wells for TAL 

metals, strontium, explosives, and perchlorate.   

 

Quality Assurance/Quality Control (QA/QC) and blank samples and frequencies for all AOCs are outlined 

in Table 5-1.   

 

5.1.2 Monitoring Well Installation 

5.1.2.1  Drilling Methods and Equipment 

Hollow-stem auger or drilling techniques capable of creating a minimum 4-inch diameter borehole will be 

utilized for installing monitoring wells in accordance with SOP GH-1.3 (Appendix B). Soil will be 

continuously logged and classified during drilling at each location to confirm the lithology identified during 

the background soil type characterization, as described in the following sections.  The observations 

collected during installation will be used to determine the monitoring well screen interval placement and to 

make sure wells are screened across the first encountered water bearing zone.  

 

Well construction details will be recorded on a Monitoring Well Construction Log and maintained in the 

project file. 
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5.1.2.2  Materials 

5.1.2.2.1 Casing/Screen/Centralizers 

All wells will be constructed with certified-clean well construction material.  Monitoring wells will be 

constructed of 2-inch inside diameter (ID), flush-threaded, PVC well screen and compatibly threaded PVC 

well casing.  PVC will meet National Sanitation Foundation (NSF) Standard 14 as specified by the United 

States Environmental Protection Agency’s (USEPA) (OEPA, 2009).  Screens will be 10-foot-long, 

0.01-inch slot PVC.  

 

5.1.2.2.2  Filter Pack, Bentonite Seal, Cement/Bentonite Grout 

Sand passing U.S. Standard Sieve No. 20-30 will be used for finer formations (0.010-inch slot size) 

and/or coarser sand (U.S. Standard sieve No. 16-30) will be used with 0.020-inch slot size screens in 

coarser formations.   

 

5.1.2.2.3  Surface Completion 

Monitoring wells will be completed in accordance with SOP GH-2.8 (Appendix B) with a sealable locking 

cap and a flush-mount manhole type cover or aboveground protective cover (considering current and 

future land use) set into a concrete pad or stainless steel stick-up completions dependant on location.  

Conventional Type I Portland cement will be used for well completion.   

 

5.1.2.2.4 Water Source 

Monitoring wells will be installed in the first water bearing zone encountered.   

 

5.1.2.2.5 Delivery, Storage, and Handling of Materials 

All materials will be new clean materials and stored onsite.   

 

5.1.2.3 Installation 

Prior to monitoring well construction, utilities will be located by Ohio Utility Protection Services (OUPS) 

and marked out in the proposed monitoring well locations.   
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5.1.2.3.1  Test Holes 

Split-spoon samples will be collected for screening at 2-foot intervals in accordance with SOP GH-1.5 

(Appendix B). 

 

5.1.2.3.2  Soil Sampling 

Split-spoon soil samples will be collected for screening at 2-foot intervals in accordance with SOP SA-1.3 

(Appendix B).and the drilling log will contain the soil type, color, rocks or minerals present, sample 

intervals, organic vapor, field screening measurements, and a qualitative indication of soil conditions.   

 

5.1.2.3.3  Borehole Diameter and Depth 

Monitoring wells will be installed using hollow-stem augers with a 4¼-inch ID (8- to 9-inch outer diameter) 

that will allow for a minimum 2-inch thick sand pack in the annulus between all sides of each new well and 

the sidewalls of the boring.  The monitoring wells will be installed through the augers upon completion of 

each boring.   

 

5.1.2.3.4 Screen and Well Casing Placement 

The total depth of the well is expected to be approximately 25 to 30 feet bgs.  The well screen will be 

10 feet in length and placed at the bottom of the well.   

 

5.1.2.3.5  Filter Pack Placement 

A primary filter pack of clean silica sand will be installed flush with the bottom of the well to a minimum of 

3 feet above the top of the well screen.  The annulus surrounding the screen will be backfilled using an 

appropriately sized sand pack for the slot size and surrounding hydrogeologic unit.  Filter packs will be 

installed utilizing the gravity placement method (OEPA, 2009).  During filter pack placement, regular 

measurements with a weighted tape will be conducted to determine if the desired height has been 

reached and to reduce bridging.   

 

5.1.2.3.6  Bentonite Seal 

A minimum 12-inch-thick seal of 100 percent sodium bentonite pellets will be installed above the primary 

filter pack and allowed to hydrate in accordance with the manufacturer's recommendations.   
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5.1.2.3.7  Cement/Bentonite Grout Placement 

Depending on the screen/seal placement cement/bentonite grout may be placed above the bentonite seal 

to up to one foot below the surface.   

 

5.1.2.3.8  Concrete/Gravel Pad Placement 

Annular space between the existing ground surface and the protective casing will be filled with concrete.  

The concrete aprons will be flush with the ground surface, will measure 3 feet by 3 feet, and have a 

thickness of 6 inches. Wells will be constructed so that the concrete pad is monolithic from the ground 

surface to 2 feet bgs (depending on the depth of the water table) into the boring.  Depending on the 

screen/seal placement, the concrete will be placed on top of bentonite grout or the bentonite seal at the 

geologist discretion after proper curing times have been allowed for the grout/seal. 

 

5.1.2.3.9  Protective Cover Placement 

A stick-up steel casing equipped with a locking cap will be grouted in place around each well within the 

concrete aprons down to the frost line.  A small drain or “weep hole” will be located just above the surface 

seal to prevent accumulation of water between the casings.  Bumper/barrier guards will be placed around 

the well to reduce and prevent damage by vehicles and increase visibility.   

 

5.1.2.3.10  Well Identification 

Each monitoring well will have a well tag attached to the protective casing in accordance with the USEPA 

regulation. Each well tag will contain the following information: 

 

• Well identification number 

• Date of construction 

• Name of contractor 

• Depth of well 

• Screened interval 

• Top of casing elevation 

• Northing of well 

• Easting of well 

• Reference datum 

• Well information contact 
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5.1.2.3.11  Well Development 

Newly installed monitoring wells will be developed no sooner than 48 hours after well installation.  

Existing wells have not been sampled or developed in several years  and will be redeveloped prior to 

sampling.  Well development will cease when the following criteria are achieved between 5- to 10 minute 

interval readings (or 2 hours of purging has passed, whichever is achieved first):   

 

Parameter Stabilization Criteria 
pH    ±0.2  
specific electric conductance   ± 3%  
temperature   ± 0.5 ºC  
turbidity  <= 10 NTUs; ±10% (when turbidity is greater than 10 NTUs)  
oxidation -reduction potential (ORP)  ± 20 millivolts  
dissolved oxygen (DO)  10% or ±0.2 mg/L, whichever is greater  

 

Well development will be completed in accordance with SOP GH 2.8 (Appendix B) and OEPA Technical 

Guidance (OEPA, 2009).   

 

Well development will be performed using a surge-block and vacuum pump or decontaminated 

submersible pump to remove fines and reestablish hydrologic communication with the surrounding 

hydrogeologic unit.  Proper development of monitoring wells is critical to obtaining high-quality 

representative groundwater samples.  The pump intake will be moved up and down throughout the 10-

foot screen interval to make sure development of the entire screen interval is achieved.  A field turbidity 

meter will be used to determine turbidity during development.  A minimum of 10 casing volumes purged 

from each well. Visual observations of the purge water, along with field turbidity measurements and the 

volume of water purged from the well, will be recorded in the field log book or on well development logs.  

 

5.1.2.3.12  Well Survey 

The locations of all newly installed permanent monitoring wells will be professionally surveyed by an Ohio 

certified surveyor.  NAD 1983 will be used as the horizontal datum to the nearest 0.10 foot.  Vertical 

elevations of both the ground and top of PVC casing will be referenced to 1988 NGVD.   

 

5.1.2.4 Documentation 

5.1.2.4.1  Logs and Well Installation Diagrams 

Boring logs and monitoring well diagrams will be maintained for each soil boring/monitoring well by the 

TtNUS field geologist on the form provided in Appendix C.  Field screening and a lithologic description of 
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each soil sample will be recorded on the boring log.  The boring logs and well construction diagrams will 

be included as attachments to the RI/FS Report. Documentation will be done in accordance with the 

OEPA Technical Guidance Manual (TGM) guidelines (OEPA, 2009) and TtNUS SOP (Appendix B).   

 

5.1.2.4.2  Development Records 

Water quality measurements and volumes removed will be recorded for each well on the well 

development form.  A blank copy is provided in Appendix C.  The completed well development forms will 

be included in the RI/FS Report.   

 

5.1.2.4.3 Decommission/Abandonment Records 

No decommission or abandonment activities are anticipated during the RI.   

 

5.1.2.4.4  Photographs 

Photographs will be taken by field personnel of conditions that they feel are relevant to describe potential 

problem areas of the site. Photographs will also be taken of selected backhoe pits, trenches and samples 

in order to illustrate subsurface conditions.   

 

5.1.2.4.5  Monitoring Well Inspection 

Prior to groundwater sampling existing monitoring wells will be inspected for physical integrity in 

accordance with TtNUS SOP GH-1.2 (Appendix B).  Inspection will include the following items: 

 

• The condition of the protective casing, cap and lock. 

• The condition of the cement seal surrounding the protective casing. 

• The presence of depressions or standing water around the casing. 

• The presence of and condition of dedicated sampling equipment. 

• The presence of a survey mark on the inner well casing. 

 

Any deficiencies will be reported in the RI Report. 

 

5.1.2.4.6 Well Decommission/Abandonment 

No well decommission/abandonment activities are anticipated during the RI.   
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5.1.2.4.7  Water Level Measurement 

A round of synoptic water-level measurements will be collected from the newly and previously installed 

permanent monitoring wells to determine direction of groundwater flow.  Water-level measurements will 

be taken within a short time period (maximum 24 hours) of consistent weather conditions to minimize 

atmospheric/precipitation effects on groundwater levels.  Measurements will be taken with an electronic 

water-level indicator using the top of the well casing as the reference point for determining depths to 

water.  Water-level measurements will be recorded to the nearest 0.01 foot in the appropriate field log 

book and/or on a groundwater level measurement form (Appendix C).  The tops of the well casings will be 

surveyed and a groundwater potentiometric surface map will be developed for the RI/FS Report.   

 
 

5.1.3 Determine Free Product Presence and Sampling 

Free product is not expected at the Site.  An oil-water interface probe will be used when collecting water 

level measurements to determine the presence or absence of free product in the wells.   

 

5.1.4 Aquifer Testing 

No aquifer testing is planned during the RI.  If the groundwater samples reveal impacts to the 

groundwater in excess of the RSLs, it may be necessary to perform testing of the aquifer to provide data 

relevant to the assessment of human health or ecological risks, and the development of potential 

remedial actions. 

 

5.1.4 Field Measurement Procedures and Criteria 

All groundwater samples will be collected in accordance with the U.S. EPA FBQSTP (USEPA 2007) and 

TtNUS SOP SA-1.1, Low Flow Purge and Sampling (Appendix B).  

 

All monitoring wells will be purged before sampling using a low-flow peristaltic pump and polyethylene 

tubing.  Well purging will be performed immediately before each well is sampled.  The water level and the 

total depth of the monitoring well will be measured before the start of purging.    

 

In accordance with TtNUS SOP SA-1.1 and OEPA, pH, temperature, turbidity, specific conductance, 

dissolved oxygen, and salinity will be measured during purging and will be recorded on sample log sheets 

(Appendix C).  These measurements will be taken at the start of purging and every 5 to 10 minutes 

thereafter until the following stabilization criteria are reached over a minimum of three readings:  
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Parameter Stabilization Criteria 

pH  ± 0.1 standard units*  
specific conductance  ± 3%  
oxidation-reduction potential 
(ORP)  

± 10 millivolts  

turbidity  ± 10% (when > 10 NTUs) maintained at < 10 NTUs, consider 
stabilized  

dissolved oxygen (DO)  ± 0.3 milligrams per liter  
temperature  ± 0.5 º Celsius  

 
* The ± 0.1 may not always be obtainable, especially if purging and sampling with bailers. 
Therefore, professional judgment may be needed to determine that conditions are stable. 

 

In the event that 10 NTUs cannot be achieved, appropriate notation will be recorded in the field logs and 

the scheduled sample will be collected.  All purge water removed from the wells will be containerized and 

handled/disposed of as investigation derived waste (IDW).   

 

5.1.5 Sampling Methods for Ground Water – General 

Groundwater samples will be collected using low-flow sampling procedures.  After stabilization has 

occurred, all samples will be transferred directly from the peristaltic pump tubing to the sample container.  

Volatile organic samples will be collected first directly from the discharge side of the tubing after reducing 

the pump's flow rate to minimize turbulence and making sure that zero headspace is present in the filled 

sample container.  Semivolatile organic, TAL metal, strontium, mercury, perchlorate, and explosives 

sample containers will be filled next at a regular "low" flow rate. 

 

5.1.6 Sample Handling Methods for Ground Water – Filtration 

If turbidity in a well does not reach 10 NTUs an additional sample will be collected for dissolved metals 

analysis.  Samples collected for metals analysis will be field-filtered using an appropriately sized filter 

(i.e., 0.45 micron) to allow naturally suspended colloidal particles to pass, and preserved immediately 

following filtration. 

 

5.1.7 Sample Containers and Preservation Techniques 

All sample bottles will arrive to the site pre-preserved by the lab. 
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5.1.8 Field Quality Control Sampling Procedures 

QA/QC procedures, including field and analytical procedures, equipment calibration, chain-of-custody 

requirements, sample containers and preservatives, and QA/QC sample types and frequency, are defined 

in the Site-specific Quality Assurance Project Plan (QAPP) (Attachment C of the Work Plan). 

 

All groundwater samples will be submitted for Level 4 data reporting and validation.  The data reporting 

and validation levels are defined in the site specific QAPP (Attachment C of the Work Plan). 

 

5.1.9 Decontamination Procedures 

The non-dedicated equipment involved in field sampling activities will be decontaminated prior to 

beginning work, between locations, during drilling and sampling activities, and at the completion of the 

project in a laydown area. 

 

Major Equipment 

All downhole drilling equipment, including downhole drilling tools, will be cleaned with potable water prior 

to beginning work, between boreholes, whenever the drill rig leaves the site prior to completing a boring, 

and at the conclusion of the drilling program. 

 

Decontamination operations consist of washing equipment using a high-pressure steam wash from a 

potable water supply.  All decontamination activities will be take place at a predetermined area within the 

site.  Additional requirements are found in TtNUS SOP SA-7.1(Appendix B). 

 

Sampling Equipment 

Nondisposable sampling equipment will be decontaminated prior to beginning field sampling, between 

samples, and at the conclusion of the sampling program.  Sampling equipment will be washed with 

potable water and Alconox (or equivalent), rinsed with potable water, then rinsed with deionized water.  

Disposable sampling equipment used for sampling activities shall be discarded.  Field analytical 

equipment such as pH, conductivity, and temperature instrument probes will be rinsed with Alconox and 

deionized water.  Additional requirements are found in TtNUS SOP SA-7.1 (Appendix B).  
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5.2 Subsurface Soil 

5.2.1 Rationale/Design 

5.2.1.1  Soil Boring Locations 

All eight AOCs have been identified as needing further sampling.  Subsurface samples will be collected at 

each AOC.  A total of 42 soil boring locations will be installed throughout the site to provide full coverage 

of the investigation area.  These locations are identified on Figure 5-1   

 

5.2.1.2 Discrete Soil Sampling Requirement 

All of the proposed soil samples will be collected as discrete samples.  The use of composite samples is 

not anticipated at this time. 

 

5.2.1.3   Sample Collection and Field and Laboratory Analysis 

One subsurface soil sample will be collected at an interval with staining or other changes in the 

subsurface soil that appears to be non-native, unnatural odor, and/or highest readings from the PID.  If 

none of these are present then the sample will be collected from the 2 foot interval above the 

groundwater table.  Tables 3-1 and 5-2 identifies by AOC how many soil boring locations will be 

advanced and samples that will be collected.  These tables also identify for what parameters the 

laboratory will be analyzing.   

 

5.2.1.4   Background, QA/QC, and Blank Samples and Frequency 

Currently no background samples are planned for this RI.  If it becomes evident that a constituent (such 

as arsenic) is consistently detected above RSLs, additional soil samples may be collected in order to 

define background levels.   

 

QA/QC and blank samples and frequencies are outlined on Table 5-1.  QA/QC sampling will be done in 

accordance with the site specific QAPP (Attachment C of the Work Plan).   

 

5.2.2 Field Procedures 

5.2.2.1  Boring Methods 

Soil sample collection will be performed with the use of DPT in accordance with SOP SA-2.5 

(Appendix B).  
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5.2.2.2  Boring Logs 

Soil borings will be logged continuously while the DPT advances to collect soil samples.  These logs will 

be completed in accordance with the SOP for soil boring logging GH-1.5 in Appendix B.   

 

5.2.2.3  Sampling for Chemical Analyses 

After soil has been screened and logged soil sample locations will be identified.  VOCs will be collected 

first with minimum disturbance to the soil core, then the remainder of the sample will be collected using a 

decontaminated stainless steel or disposable plastic scoop and placed in a bowl or ziplock bag 

homogenized and placed in the appropriate containers. The SOP for soil sampling SA-1.3 is provided in 

Appendix B.  

 

Soil samples will be representative of the overall soil matrix at each sample location and will be generally 

free of organic material and gravel unless that material represents the primary soil type at the particular 

sample location. Portions of samples intended for laboratory analysis will be placed in the appropriate 

laboratory-supplied containers, labeled, and stored on ice to await shipment to the laboratory. 

 

Soil samples will be collected as discrete or “grab” samples. Reusable equipment will be decontaminated 

in accordance with the SOP for Decontamination Procedures SA-7.1 (Appendix B) prior to each use, at 

the end of the sampling event and between each soil sampling location.  

 

5.2.2.4  Sample Containers and Preservation Techniques 

All sample bottles will arrive to the site pre-preserved by the lab. 

 

5.2.2.5  Field Quality Control Sampling Procedures 

QA/QC procedures, including field and analytical procedures, equipment calibration, chain-of-custody 

requirements, sample containers and preservatives, and QA/QC sample types and frequency, are defined 

in the Site-specific QAPP (Attachment C of the Work Plan) . 

 

Analytical results for Site evaluation soil samples (including lateral and vertical delineation samples if 

needed) will include Level 4 data reporting and validation.  The data reporting and validation levels are 

defined in the site specific QAPP (TtNUS, 2010). 
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5.2.2.6  Decontamination Procedures 

All reusable equipment will be decontaminated in accordance with the SOP for Decontamination SA-7.1 

provided in Appendix B. Reusable sampling equipment will be decontaminated prior to the first use and in 

between each sampling location. 

 

All loose soil will be removed from soil sampling equipment. The sampling equipment will then be placed 

in a bucket with a detergent and distilled water solution and scrubbed to remove any residual soil. 

Sampling equipment will then be rinsed in a bucket of clean water.  Both the detergent wash and clean 

water rinse solutions will be periodically changed as needed.  

 

All decontamination liquids will be collected and placed in 55 gallon drums.   

 

5.3 Surface Soil and Sediment 

5.3.1  Rationale/Design 

5.3.1.1   Surface Soil Sample Locations 

All eight AOCs have been identified as needing further sampling.  Surface soil samples will be collected 

at each AOC.  A total of 42 surface soil locations will be collected throughout the site to provide full 

coverage of the investigation area.  These locations are identified on Figure 5-1.   

 

5.3.1.2   Sediment Sample Locations from Onsite and/or Offsite Drainage Channels 

There are several potential drainage ditches onsite where water accumulates and one onsite pond.  

Sediment samples will be collected from these areas in accordance with SOP SA-1.2 (Appendix B).   

 

In addition to the 42 surface soil samples up to five sediment sample locations will be based on field 

observations and at the discretion of the FOL.   

 

No offsite sediment sampling is planned during the RI.   

 

5.3.1.3   Sediment Sample Locations from Onsite Pond(s) 

There is one existing pond onsite, however depending on the time of year water may accumulate in other 

low laying areas in and around the wetlands.  The sediment in the existing pond will be sampled and if 

other ponds are present during the time of the field event samples may also be collected there.  Up to five 

samples will be collected at the discretion of the FOL.   
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5.3.1.4   Discrete Soil and Sediment Sampling Requirements 

Discrete surface soil and sediment samples will be collected in accordance with TtNUS SOP SA-1.2 and 

SA-1.3 (Appendix B). 

 

5.3.1.5 Sample Collection and Field and Laboratory Analysis 

One surface soil sample will be collected at the surface interval of 0-1 foot bgs.  Tables 3-1 and 5-2 

identify by AOC how many soil boring locations will be advanced and samples that will be collected.  The 

tables also identified for what parameters the laboratory will be analyzing.   

 

5.3.1.6  QA/QC, and Blank Samples and Frequency  

QA/QC and blank samples and frequencies are outlined in Table 5-1.   
 

5.3.2  Field Procedures 

5.3.2.1 Sampling Methods for Surface Soil/Dry Sediment 

Soil samples collected for laboratory analysis will be collected using a decontaminated stainless steel or 

disposable plastic scoop to fill the appropriate containers. The SOP for soil sampling SA-1.3 is provided in 

Appendix B.  

 

Soil samples will be representative of the overall soil matrix at each sample location and will be generally 

free of organic material and gravel unless that material represents the primary soil type at the particular 

sample location. Portions of samples intended for laboratory analysis will be placed in the appropriate 

laboratory-supplied containers, labeled, and stored on ice to await shipment to the laboratory. 

 

Soil samples will be collected as discrete or “grab” samples. The sampling procedure will meet USEPA 

sampling requirements using properly decontaminated or disposable sampling equipment. Reusable 

equipment will be decontaminated in accordance with the SOP for decontamination (SA-7.1 is provided in 

Appendix B) prior to each use, at the end of the sampling event and between each soil sampling location.  

 

5.3.2.2 Sample Containers and Preservation Techniques 

All sample bottles will arrive to the site pre-preserved by the lab in accordance with the site specific QAPP 

(Attachment C of the Work Plan). 
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5.3.2.3 Field QC Sampling Procedures 

QA/QC procedures, including field and analytical procedures, equipment calibration, chain-of-custody 

requirements, sample containers and preservatives, and QA/QC sample types and frequency, are defined 

in the Site-specific QAPP (Attachment C of the Work Plan). 

 

Analytical results for Site evaluation soil samples (including lateral and vertical delineation samples if 

needed) will include Level 4 data reporting and validation.  The data reporting and validation levels are 

defined in the site specific QAPP (Attachment C of the Work Plan). 

 

5.3.2.4 Decontamination Procedures 

All reusable equipment will be decontaminated in accordance with the TtNUS SOP for decontamination 

SA-7.1 provided in Appendix B. Reusable sampling equipment will be decontaminated prior to the first 

use and in between each sampling location. 

 

All loose soil will be removed from soil sampling equipment. The sampling equipment will then be placed 

in a bucket with a detergent and distilled water solution and scrubbed to remove any residual soil. 

Sampling equipment will then be rinsed in a bucket of clean water.  Both the detergent wash and clean 

water rinse solutions will be periodically changed, as needed.  

 

All decontamination liquids will be collected and placed in 55 gallon drums.   

 

5.4 Surface Water 

5.4.1  Rationale/Design 

5.4.1.1  Surface Water Sample Locations 

There is one existing pond onsite; however, depending on the time of year water may accumulate in low 

lying areas in and around the wetlands.  The surface water sample in the existing pond will be sampled, 

and if other ponds are present during the time of the field event, samples may also be collected there.  Up 

to five samples will be collected at the discretion of the FOL.   

 

There is a borrow pit located approximately 350 feet southeast of the site and just east of the school 

property.  The water in this borrow pit will be sampled as part of the RI.  (Figure 5-1). 
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5.4.1.2 Sample Collection and Field and Laboratory Analysis 

Surface water samples will be collected in accordance with TtNUS SOP and OEPA guidance.   

 

5.4.1.3  QA/QC, and Blank Samples and Frequency 

QA/QC and blank samples and frequencies are outlined in Table 5-1.   

 

5.4.2   Field Procedures 

5.4.2.1  Sampling Methods for Surface Water – General 

Sample collection procedures will be determined by the FOL at the time of sampling based on field 

observations.  The decision on which procedure will be used is at the discretion of the FOL, in 

accordance with the TtNUS SOP for surface water and sediment sampling SA-1.2 located in Appendix B.   

 

5.4.2.2  Sample Handling Methods for Surface Water – Filtration 

If a turbidity value less than 10 NTUs cannot be achieved water will be field filtered with a hand pump and 

inline disposable 0.45 micron filter.   

 

5.4.2.3  Field Measurement Procedures and Criteria 

During sampling pH, specific conductivity, temperature, ORP, and dissolved oxygen will be measured.   

 

5.4.2.4  Sample Containers and Preservation Techniques 

All sample bottles will arrive to the site pre-preserved by the lab. 

 

5.4.2.5  Field Quality Control Sampling Procedures 

QA/QC and blank samples and frequencies are outlined in Table 5-1.  

 

5.4.2.6  Decontamination Procedures 

All reusable equipment will be decontaminated in accordance with the Tt NUS SOP for decontamination 

SA-7.1 provided in Appendix B. Reusable sampling equipment will be decontaminated prior to the first 

use and in between each sampling location. 
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The sampling equipment will be placed in a bucket with a detergent and distilled water solution and 

scrubbed to remove any residual soil. Sampling equipment will then be rinsed in a bucket of clean water.  

Both the detergent wash and clean water rinse solutions will be periodically changed as needed.  

 

All decontamination liquids will be collected and placed in 55 gallon drums.   

 

5.5  Test Pit Sampling  

5.5.1  Rationale/Design 

Two test pits will be installed in AOC 8, the Southeast Landfill Boundary Area to determine the “lateral 

extent” of contamination.  Test pits will be approximately 6 feet deep and extend on the north and west 

sides for up to 800 feet total (Figure 5-1).   

 

5.5.1.1  Sample Locations 

If the FOL observes material in the test pits which appears to be buried waste up to eight samples will be 

collected to determine the nature of the material.  The sample locations and frequency will be determined 

in the field by the FOL.   

 

5.5.1.2  Discrete/Composite Sampling Requirements 

Discrete samples only will be collected from the test pits. Sample locations will be selected from the 

backhoe bucket by the FOL using a judgmental approach.  The samples will be collected in accordance 

with the soil sampling SOP SA-1.3 (Appendix B).   

 

5.5.1.3 Sample Collection and Field and Laboratory Analysis 

After soil has been screened and logged soil sample locations will be identified.  VOCs will be collected 

first with minimum disturbance to the soil core, then the remainder of the sample will be collected using a 

decontaminated stainless steel or disposable plastic scoop and placed in a bowl or ziplock bag 

homogenized and placed in the appropriate containers. The SOP for soil sampling SA-1.3 is provided in 

Appendix B.  

 

Soil samples will be representative of the overall soil matrix at each sample location and will be generally 

free of organic material and gravel unless that material represents the primary soil type at the particular 

sample location. Portions of samples intended for laboratory analysis will be placed in the appropriate 

laboratory-supplied containers, labeled, and stored on ice to await shipment to the laboratory. 
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Soil samples will be collected as discrete or “grab” samples. Reusable equipment will be decontaminated 

in accordance with the SOP for decontamination, SA-7.1 located in Appendix B, prior to each use, at the 

end of the sampling event and between each soil sampling location.  

 

5.5.1.4 QA/QC, and Blank Samples and Frequency 

QA/QC and blank samples and frequencies are outlined in Table 5-1.   

 

5.5.2   Field Procedures 

5.5.2.1   Sampling Methods 

Test pits will be advanced by a subcontracted backhoe operator to a depth of 6feet.  Samples will be 

collected by the FOL from the backhoe bucket. 

 

5.5.2.2  Sample Containers and Preservation Techniques 

All sample bottles will arrive on site pre-preserved by the lab in accordance with the site specific QAPP 

(Attachment C of the Work Plan). 

 

5.5.2.3  Field Quality Control Sampling Procedures 

(QA/QC procedures, including field and analytical procedures, equipment calibration, chain-of-custody 

requirements, sample containers and preservatives, and QA/QC sample types and frequency, are defined 

in the Site-specific QAPP (Attachment C of the Work Plan). 

 

Analytical results for Site evaluation soil samples (including lateral and vertical delineation samples if 

needed) will include Level 4 data reporting and validation.  The data reporting and validation levels are 

defined in the site specific QAPP (Attachment C of the Work Plan). 

 

5.5.2.4  Decontamination Procedures 

All reusable equipment will be decontaminated in accordance with SOP SA-7.1 for decontamination, 

provided in Appendix B. Reusable sampling equipment will be decontaminated prior to the first use and in 

between each sampling location. 

 

All loose soil will be removed from soil sampling equipment. The sampling equipment will then be placed 

in a bucket with a detergent and distilled water solution and scrubbed to remove any residual soil. 
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Sampling equipment will then be rinsed in a bucket of clean water.  Both the detergent wash and clean 

water rinse solutions will be periodically changed as needed.  

 

All decontamination liquids will be collected and placed in 55 gallon drums.   

 

6.0 FIELD OPERATIONS DOCUMENTATION 

6.1   Field Logbook and/or Sample Field Sheets 

All Site activities will be recorded in a Site-specific field notebook or on Field Report Logs.  Included in the 

documentation will be procedures used for sampling and other  activities, weather conditions, personnel 

working on the Site, and a chronological log of Site activities. Copies of the Chain-of-Custody Form, Field 

Report Logs, Soil Boring Logs, Well Construction Logs, Groundwater Sampling Logs and Equipment 

Calibration Logs are provided in Appendix C.   

 

6.2 Photographic Records 

Photographs taken during site activities will be documented and photographic logs will be created to 

identify, at a minimum, the following characteristics:  

 

• Location of photographer 

• Orientation (e.g., “looking north”. “facing south”) 

• Subject matter 

• Date/time photographed. 

 

When appropriate as determined by the photographer (e.g. the FOL or geologist), it may be useful to 

include the photograph an object of known size to impart an understanding of spatial scale.   

 

6.3 Sample Documentation 

6.3.1  Sample Numbering System 

Each sample submitted to the laboratory for chemical analysis shall be assigned a unique sample 

identification number.  The sample identification number will consist of a four segment, alpha-numeric 

code that identifies the site, sample type (medium) and location, and sample depth (Table 4-2). 

 

The alpha-numeric coding to be used in the sample identification system is as follows: 
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Field Samples 

(AA) -  (AAAA) - (AA) - (NNN) - (NNNN) 

(Site Name) - (Sample 

Type) 

- (Sample 

Location) 

- (Sample Depth  

or date) 

 

Character Type: A - Alphabetic; N – Numeric 

Site Name:  “OC” – Otterbein College  

For soil samples AOCs will be identified 

Sample Type: SB – Subsurface soil sample  

SS - would be used for surface and shallow subsurface soil sample 

GW – Groundwater 

TP – Test pit 

SW – Surface water 

SD - Sediment 

Sample Location: Soil boring number (e.g., 101, 102, 103, etc. - consecutive numbering for each sample 

location).   

 

Sample Depth: The first two digits is the top of the sampling interval in feet bgs and the second two digits 

is the bottom of the sampling interval.   

 

Using this nomenclature scheme, the following is an example for a subsurface soil sample collected from 

2-4 feet deep at location number 1: OC-AOC1-SB101-0204. 

 

RB - Rinse Blank 

FD - Field Duplicate 

 

QA sample designations will be blind relative to field duplicates.  Other pertinent information regarding 

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

 

Using this nomenclature scheme, the following is an example for the first field duplicate groundwater 

sample collected: OC-SB-FD-01.  The location of the sample collection points will be noted in the field 

logbook. 

 

Sample Labels and/or Tags 

Samples labels will be created in the field in real time as samples are collected.   
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Chain-of-Custody Records 

The Chain-of-Custody form will be completed by the sampler and sealed inside the cooler during 

shipment or handed directly to the laboratory currier.   

 
 

6.4 FIELD ANALYTICAL RECORDS 

A PID and water quality meter will be utilized during field sampling.  Results will be recorded on field 

forms (Appendix C) and the equipment calibrated in accordance with the manufactures instructions.   

6.5 Documentation Procedures/Data Management and Retention  

 
All Site activities will be recorded in a Site-specific field notebook or on Field Report Logs.  Included in the 

documentation will be procedures used for sampling and other  activities, weather conditions, personnel 

working on the Site, and a chronological log of Site activities. Copies of the Chain-of-Custody Form, Soil 

Boring Logs, Well Construction Logs, Low Flow Groundwater Purge Sheets, Groundwater Sampling 

Logs, Soil and Sediment Sampling Logs, Test Pit Logs, Surface Sampling Logs, and Equipment 

Calibration Logs are provided in Appendix C.   

 

7.0  SAMPLE PACKAGING AND SHIPPING REQUIREMENTS 

Samples shipped to the laboratory via overnight courier will be packed inside a cooler, with bubble wrap 

and ice, in a manner to prevent breakage of sample containers. Sample containers will be securely 

sealed to prevent damage or loss of the sample. Additional detail regarding sample packaging and 

shipping requirements is provided in the site specific QAPP (Attachment C of the Work Plan). 

 

The Chain-of-Custody form will be completed by the sampler and sealed inside the cooler during 

shipment. Custody seals will be placed on the outside of the cooler. Sample coolers will be properly 

labeled and shipped according to U.S. Department of Transportation requirements. 

 

8.0  INVESTIGATION-DERIVED WASTES (IDW) 

Based on results of the IDW samples, IDW generated during the Site evaluation will be disposed of at an 

appropriately licensed facility.  IDW exhibiting contaminant concentrations less than Toxicity 

Characteristic Leaching Procedure (TCLP) criteria and pH between 2 and 12.5 will be managed as non-

hazardous solid waste.  Soils exhibiting contaminant concentrations greater than TCLP criteria or pH less 

than or equal to 2 or pH greater than or equal to 12.5 will be managed as hazardous waste.  Existing data 

suggests that IDW could be both non-hazardous and hazardous waste. 
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All disposable personal protective equipment (PPE) and sampling supplies will be disposed of with IDW.   

 

9.0  FIELD ASSESSMENT/THREE-PHASE INSPECTION PROCEDURES 

A field geologist will observe soil borings for evidence of light non-aqueous phase liquids (LNAPL) and 

dense non-aqueous phase liquids (DNAPL) when collecting soil cores.  After new permanent monitoring 

wells are installed the field geologist will gauge the well with an oil-water interface probe.  An interface 

probe will also be utilized during synoptic round of water level measurements.   

 



TABLE 3-1 
 

SUMMARY OF PLANNED SAMPLES 
SAMPLE RATIONALE 

FORMER KILGORE MANUFACTURING COMPANY FACILITY 
WESTERVILLE, OHIO 

PAGE 1 OF 2 
 

AOC 
Analyses 

(Soil) 

No. of 
Soil 

Borings 

No. Soil 
Samples 

Rationale Analyses (GW) No. of Wells 
No. GW 
Samples 

Rationale 

1 TAL metals, 
strontium, 
explosives 
 

2 4 Contaminants from these analyte groups (except 
dioxins/furans) were detected previously at these AOCs.  
Sampling depths were selected to target locations of most 
probable highest contamination, plus additional locations 
to ensure nature of contamination is completely 
characterized. 
 
Dioxins/Furans were added to the AOC 3 parameter list 
because soils from AOC 4 were placed in AOC 3.  If 
dioxin/furans are detected additional soil samples may be 
collected from AOC 4.   

TAL metals, 
strontium, 
explosives, 
perchlorate 

2  new wells 
(shared among 

AOCs 1, 2, and 6) 

2 New wells will be 
installed in areas 
downgradient of 
AOCs (assuming 
that contaminants 
have leached from 
soil into 
groundwater).  The 
new and existing 
well samples will 
ensure the nature 
of contamination 
and extent of 
groundwater 
contamination are 
well characterized.  
This is especially 
important for AOC 
8, which has not 
been as well 
characterized as 
other AOCs.  The 
upgradient wells 
will be sampled to 
provide a point of 
comparison for any 
chemicals detected 
in groundwater at 
or down gradient of 
other AOCs. 

2 TAL metals, 
strontium, 
explosives 
 

6 12 TAL metals, 
strontium, 
explosives, 
perchlorate 

See AOC 1 See  
AOC 1 

3 TAL metals, 
strontium, 
explosives, 
Dioxin/ 
Furans (2 
samples) 
 

2 4 TAL metals, 
strontium, 
explosives, 
perchlorate 

1 1 

4 TAL metals, 
strontium, 
explosives, 
PAHs 

1 in fill 
 

2 at 
boundary 

2 
 

4 

Contaminants from these analyte groups were detected 
previously at these AOCs or site history indicated 
potential presence of these analytes. Previous PAH 
detection limits were elevated. Proposed sampling depths 
were selected to target locations of most probable highest 
contamination plus additional locations to ensure nature 
of contamination is completely characterized. 
 
VOCs and TPH were added to the list of AOC 5 analytes 
because of the nearby UST.  One subsurface soil sample 
analyzed for VOCs/TPH will be collected from the interval 
above the groundwater table.   

See Note 1 Below 
Table 

See Note 1 Below 
Table 

See Note 
1 Below 
Table 

5 TAL metals, 
strontium, 
explosives, 
PAHs, 
VOCs, TPH 
(three 
carbon 
ranges)  
 

3 6 TAL metals, 
strontium, 
explosives, 
perchlorate, PAHs,  
 
VOCs (PMW-1) 

2 (new) 2 

6 TAL metals, 
strontium, 
explosives, 
PAHs  

3 6 TAL metals, 
strontium,  
explosives, 
perchlorate 

1 (new) 
 

See also, AOC 1 

1 
 

See also, 
AOC 1 

7 TAL metals, 
strontium, 
explosives 
 

3 6 Contaminants from these analyte groups were detected 
previously at this AOC or site history indicated potential 
presence of these analytes.  Sampling depths were 
selected to target locations of most probable highest 
contamination plus additional locations to ensure nature 
of contamination is completely characterized. 

TAL metals, 
strontium, 
explosives 
perchlorate 

1 eastern 
boundary well 

down gradient of 
AOC 7 

1 
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SUMMARY OF PLANNED SAMPLES 
SAMPLE RATIONALE 

FORMER KILGORE MANUFACTURING COMPANY FACILITY 
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PAGE 2 OF 2 
 

AOC 
Analyses 

(Soil) 

No. of 
Soil 

Borings 

No. Soil 
Samples 

Rationale Analyses (GW) No. of Wells 
No. GW 
Samples 

Rationale 

8 TAL metals, 
strontium, 
explosives,  
 
 
PAHs and 
VOCs* 

20 
(plus 2 

test pits) 

40 
samples 
from soil 
borings 
plus 8 
test pit 

soil 
samples 

Contaminants released at other AOCs may also have 
been disposed at AOC 8, therefore the analyte list must 
include all potentially disposed contaminants.  Sampling 
depths were selected to target locations of most probable 
highest contamination plus additional locations to ensure 
nature of contamination is completely characterized. 
 
*A subset (up to 25%) of the AOC 8 soils will also be 
analyzed for PAHs.  Biased selection targeted toward 
olfactory observations and/or highest PID reading; 
however, the field samplers will have the authority to 
select additional suspect samples for the additional 
analyses.   
 
All test pit samples will be analyzed for PAHs and VOCs. 

TAL metals, 
strontium, 
explosives, 
perchlorate 
VOCs 
PAHs 

1 western 
boundary well; 
upgradient of 

AOC 8 
 

3 Southern 
boundary wells 

down gradient of 
AOC 8 

1 
 
 
 
 

3 

 
Note 1: Include 6 additional existing monitor wells: MWs 1, 2, 3, 8, 12 & 14 - sampled one time for TAL metals, strontium, explosives, and perchlorate. Addionally, the MW#8 sample 
will be analyzed for PAHs.   
 
Note 2: Assume 5 wetland/drainage channel sediment samples and, if present, 5 surface water samples will be collected (field recon needed to determine best locations) from onsite 
surface water features to determine whether surface migration of contaminants is occurring.  Additionally, there is one offsite pond from which one surface water sample will be 
collected.  The analyses will be: TAL metals, strontium, explosives, and PAHs.  Total and dissolved metals will be determined in the surface water. 
 
Note 3: Ten soil samples, from across the AOCs, will be analyzed for pH.  Two of these, collected from new well PMW-7 location will be analyzed for total organic carbon.  These 
sampling locations will be selected to provide a cross-section of site soil conditions and AOCs. 
 



TABLE 5-1

QA/QC QUANTITY
FORMER KILGORE MANUFACTURING COMPANY FACILITY

WESTERVILLE, OHIO

Totale Duplicate

ple

Laboratory
Estima

Environ. S
Qualit

ted Field Quality Control Analyses Laboratory Quality

atrix Spik

 Control Sam

Trip Bample lank Field Duplicate Matrix Spike M
y Freq. No. Freq. No. Freq. No. Freq. No.

Surface Soil Sampling

TAL Metals 32 NA -- 1/10 4 1/20 2 1/20 2 40
Strontium 32 NA -- 1/10 4 1/20 2 1/20 2 40
TOC 2 NA -- 1/10 1 1/20 2 1/20 2 7
Explosives 32 NA -- 1/10 4 1/20 2 1/20 2 40
Subsurface Soil Sampling

TAL Metals 40 NA -- 1/10 4 1/20 2 1/20 2 48
Strontium 40 NA -- 1/10 4 1/20 2 1/20 2 48
TOC 2 NA -- 1/10 1 1/20 2 1/20 2 7
Explosives 40 NA -- 1/10 4 1/20 2 1/20 2 48
Surface Water Sampling 

TAL Metals (total 
and dissolved) 5 NA -- 1/10 1 1/20 1 1/20 1 8

Strontium (total 
and dissolved) 5 NA -- 1/10 1 1/20 1 1/20 1 8

Explosives 5 NA -- 1/10 1 1/20 1 1/20 1 8
Sediment Sampling 

TAL Metals 5 NA -- 1/10 1 1/20 1 1/20 1 8
Strontium 5 NA -- 1/10 1 1/20 1 1/20 1 8
Explosives 5 NA -- 1/10 1 1/20 1 1/20 1 8
Groundwater Sampling 

TAL Metals 19 NA -- 1/10 2 1/20 1 1/20 1 23
Strontium
Perchlorate 19 NA -- 1/10 2 1/20 1 1/20 1 23
Explosives 19 NA -- 1/10 2 1/20 1 1/20 1 23
PAHs 1 NA -- 1/10 1 1/20 1 1/20 1 4
VOCs 3 1/day 1 1/10 1 1/20 1 1/20 1 6
Notes:

Freq       Frequency.
NA          Not Applicable.
No.         Number.



TABLE 5-2

DETAILED SAMPLE LIST
FORMER KILGORE MANUFACTURING COMPANY FACILITY 

WESTERVILLE, OHIO 
PAGE 1 OF 7

Sample Location/ ID Number Matrix Depth/ Location Analytical Group (1)
Number of 
Samples

Sampling Standard Operating Procedure 
Reference

OC‐AOC1‐SB101‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC1‐SB102‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB103‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB104‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB105‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB106‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB107‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC2‐SB108‐XX Soil
0‐1 ft bgs
2‐4  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC3‐SB109‐XX Soil
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives (2) 2 SA‐2.5 Direct Push Technolog

OC‐AOC3‐SB110‐XX Soil
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives, (2) 2 SA‐2.5 Direct Push Technolog

OC‐AOC4‐SB111‐XX Soil (fill)
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

Soil (lateral AOC 0‐1 ft bgs
l hOC‐AOC4‐SB112‐XX

Soil (lateral AOC 
boundary)

0‐1 ft bgs
8‐10  ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC4‐SB113‐XX
Soil (lateral AOC 

boundary)
0‐1 ft bgs
8‐10  ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC5‐SB114‐XX Soil
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC5‐SB115‐XX Soil
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives, 
PAHs, VOCs, TPH (3)

2 SA‐2.5 Direct Push Technolog

OC‐AOC5‐SB116‐XX Soil
0‐1 ft bgs
4‐6  ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog
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DETAILED SAMPLE LIST
FORMER KILGORE MANUFACTURING COMPANY FACILITY 

WESTERVILLE, OHIO 
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Sample Location/ ID Number Matrix Depth/ Location Analytical Group (1)
Number of 
Samples

Sampling Standard Operating Procedure 
Reference

OC‐AOC6‐SB117‐XX Soil
0‐1 ft bgs
1‐3 ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC6‐SB118‐XX Soil
0‐1 ft bgs
1‐3 ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC6‐SB119‐XX Soil
0‐1 ft bgs
1‐3 ft bgs

TAL Metals, strontium, explosives, PAHs 2 SA‐2.5 Direct Push Technolog

OC‐AOC7‐SB120‐XX Soil
0‐1 ft bgs 
1‐3 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC7‐SB121‐XX Soil
0‐1 ft bgs 
1‐3 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC7‐SB122‐XX Soil
0‐1 ft bgs 
1‐3 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

Field Location (to be determined) Soil
0‐1 ft bgs 
4‐6 ft bgs

TOC, pH 2 SA‐1.3 Soil Sampling

OC‐AOC8‐SB123‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB124‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB125‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB126‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

l
0‐1 ft bgs

l l hOC‐AOC8‐SB127‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB128‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB129‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB130‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB131‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog
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OC‐AOC8‐SB132‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, 
PAHs, VOCs

2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB133‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, 
PAHs, VOCs

2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB134‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, 
PAHs, VOCs

2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB135‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB136‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB137‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB138‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives  2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB139‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives 2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB140‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, PAHs  2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB141‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, PAHs  2 SA‐2.5 Direct Push Technolog

OC‐AOC8‐SB142‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, PAHs  2 SA‐2.5 Direct Push Technolog

l
0‐1 ft bgs

l hOC‐AOC8‐SB143‐XX Soil
0‐1 ft bgs   
10‐12 ft bgs

TAL Metals, strontium, explosives, PAHs  2 SA‐2.5 Direct Push Technolog

OC‐TP‐101 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

OC‐TP‐102 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

OC‐TP‐103 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

OC‐TP‐104 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog
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OC‐TP‐105 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

OC‐TP‐106 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

OC‐TP‐107 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs, perchlorate
1 SA‐2.5 Direct Push Technolog

OC‐TP‐108 Soil Field Decision
TAL Metals, strontium, explosives, 

PAHs, VOCs
1 SA‐2.5 Direct Push Technolog

PMW‐1 ‐ DDDD
New well down gradient of       

AOC 5 UST
Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate, PAHs, VOCs

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐2 ‐ DDDD
New well down gradient of 
manufacturing area settling 

basin

Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐3 ‐ DDDD
New well associated with AOC 6

Groundwater
‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐4 ‐ DDDD
New well down gradient of AOCs 

1, 2, and 6
Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐5 ‐ DDDDPMW‐5 ‐ DDDD
New eastern boundary well 

down gradient of AOCs 1, 2, and 
6

Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐6 ‐ DDDD
New eastern boundary well 
down gradient of AOC 3

Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing
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PMW‐7 ‐ DDDD
New western boundary well 

between AOC 8 and quonset hut 
area

Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐8
New eastern boundary well 
down gradient of AOC 7

Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐9
New southern boundary well 

down gradient of AOC 8
Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate, VOCs, PAHs

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐10
Southern Boundary down 

gradient of AOC 8
Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate, VOCs, PAHs

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

PMW‐11
Southern Boundary down 

gradient of AOC 8
Groundwater

‐‐

TAL Metals, strontium, explosives, 
perchlorate, VOCs, PAHs

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

MW #1 ‐ DDDD
(Exisitng well)

Groundwater
‐‐

TAL Metals, strontium, explosives, 
perchlorate

1
SA‐1.1‐Groundwater Sample Acquisition 

and Onsite Water Quality Testing

MW #2 ‐ DDDD
Groundwater

TAL Metals, strontium, explosives, 
1

SA‐1.1‐Groundwater Sample Acquisition 
(Exisitng well)

Groundwater
‐‐

perchlorate
1

and Onsite Water Quality Testing

MW #3 ‐ DDDD
(Exisitng well)

Groundwater ‐‐
TAL Metals, strontium, explosives, 

perchlorate
1

SA‐1.1‐Groundwater Sample Acquisition 
and Onsite Water Quality Testing

MW #8 ‐ DDDD
(Exisitng well)

Groundwater ‐‐
TAL Metals, strontium, explosives, 

perchlorate, PAHs
1

SA‐1.1‐Groundwater Sample Acquisition 
and Onsite Water Quality Testing

MW #12 ‐ DDDD
(Exisitng well)

Groundwater ‐‐
TAL Metals, strontium, explosives, 

perchlorate
1

SA‐1.1‐Groundwater Sample Acquisition 
and Onsite Water Quality Testing
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MW #13 ‐ DDDD
(Exisitng well)

Groundwater ‐‐
TAL Metals, strontium, explosives, 

perchlorate
1

SA‐1.1‐Groundwater Sample Acquisition 
and Onsite Water Quality Testing

SW‐1
Surface Water 
(burrow pit)

‐‐
TAL Metals and strontium (total and 
dissolved), explosives, perchlorate, 

PAHs, and VOCs
1

SA‐1.2 Surface Water and Sediment 
Sampling

SW‐2 Surface Water ‐‐
TAL Metals and strontium (total and 
dissolved), explosive, perchlorate

1
SA‐1.2 Surface Water and Sediment 

Sampling

SW‐3 Surface Water ‐‐
TAL Metals and strontium (total and 
dissolved), explosives, perchlorate

1
SA‐1.2 Surface Water and Sediment 

Sampling

SW‐4 Surface Water ‐‐
TAL Metals and strontium (total and 
dissolved), explosives, perchlorate

1
SA‐1.2 Surface Water and Sediment 

Sampling

SW‐5 Surface Water ‐‐
TAL Metals and strontium (total and 
dissolved), explosives, perchlorate

1
SA‐1.2 Surface Water and Sediment 

Sampling

SO‐6
Drainage Channel 

Sediment
0‐0.5 ft TAL Metals, strontium, explosives 1

SA‐1.2 Surface Water and Sediment 
Sampling

SO‐7
Drainage Channel 

0‐0.5 ft TAL Metals, strontium, explosives 1
SA‐1.2 Surface Water and Sediment 

SO‐7
Sediment

0‐0.5 ft TAL Metals, strontium, explosives 1
Sampling

SO‐8
Drainage Channel 

Sediment
0‐0.5 ft TAL Metals, strontium, explosives 1

SA‐1.2 Surface Water and Sediment 
Sampling

SO‐9
Drainage Channel 

Sediment
0‐0.5 ft TAL Metals, strontium, explosives 1

SA‐1.2 Surface Water and Sediment 
Sampling

SO‐10
Drainage Channel 

Sediment
0‐0.5 ft TAL Metals, strontium, explosives 1

SA‐1.2 Surface Water and Sediment 
Sampling
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DDDD - Sample date
Explosives - SW-846 Methd 8330 target analytes, plus 2,4,6-trinitrophenol (picric acid), and pentaerythritol tetranitrate (PETN)
PAH ‐ Polycyclic aromatic hydrocarbons

TOC ‐ Total organic carbon

VOCs ‐ Volatile organic compounds

XX ‐ sample depth ‐ Bottom of sample interval in feet below ground surface (bgs)

(1) 10 samples, including 2 samples from the new PMW‐7 well location, will be selected from across the AOCs for pH determination

Note: Subsurface sample depths will be determined in the field based on visual observations, field instruments, odor or the interval directly above the groundwater table.  The 
bottom interval is currently listed.
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature 
system that will facilitate subsequent data management in a cost-effective manner.  The sample 
nomenclature system has been devised such that the following objectives can be attained: 
 
• Sorting of data by matrix 
• Sorting of data by depth 
• Maintenance of consistency (field, laboratory, and database sample numbers) 
• Accommodation of all project-specific requirements 
• Accommodation of laboratory sample number length constraints (maximum of 20 characters) 
 
2.0 SCOPE 

The methods described in this SOP shall be used consistently for all projects requiring electronic data.  
Other contract- or project-specific sample nomenclature requirements may also be applicable.  
 
3.0 GLOSSARY 

None. 
 
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP. 
 
Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based 
on: (1) program-specific requirements and (2) project size and objectives.  It shall be the responsibility of 
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the 
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if 
relevant.  It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample 
nomenclature system. 
 
Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field 
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample 
nomenclature system.  It shall be the responsibility of the FOL to ensure that the sample nomenclature 
system is used during all project-specific sampling efforts. 
 
General personnel qualifications for sample nomenclature activities in the field include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.  
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5.0 PROCEDURES 

5.1 INTRODUCTION 

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters.  The sample ID will be provided to the laboratory on the sample labels and chain-of-
custody forms.  The basic sample ID provided to the laboratory has three segments and shall be as 
follows, where "A" indicates "alpha," and "N" indicates "numeric": 
 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

Site Identifier Sample Type  Sample Location 
 
Additional segments may be added as needed.  For example: 
 
(1) Soil and sediment sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

NNNN 
4 Characters 

Site identifier Sample type Sample location Sample depth 
 
(2) Aqueous (groundwater or surface water) sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

NN 
2 Characters 

-A 

1 Character 

Site identifier Sample type Sample location Round number Filtered sample only 
 
(3) Biota sample ID 
 

A or N 
3 or 4 Characters 

AAA 
2 or 3 Characters 

A or N 
3 to 6 Characters 

AA 
2 Characters 

NNN 
3 Characters 

Site identifier Sample type Sample location Species 
identifier 

Sample group 
number 

 
5.2 SAMPLE IDENTIFICATION FIELD REQUIREMENTS 

The various fields in the sample ID include but are not limited to the following: 
 
• Site identifier 
• Sample type 
• Sample location 
• Sample depth  
• Sampling round number 
• Filtered 
• Species identifier 
• Sample group number 
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The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a 
mixture of alpha and numeric characters may be used).  A site number is necessary because many 
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUs), Operable Units 
(OUs), etc.  Several examples are presented in Section 5.3 of this SOP. 
 
The sample type must be a two- or three-character alpha field.  Suggested codes are provided in 
Section 5.3 of this SOP. 
 
The sample location must be at least a three-character field but may have up to six characters (alpha, 
numeric, or a mixture).  The six characters may be useful in identifying a monitoring well to be sampled or 
describing a grid location. 
 
The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment 
sample is collected.  The first two numbers of the four-number code specify the top interval, and the third 
and fourth specify the bottom interval in feet bgs of the sample.  If the sample depth is equal to or greater 
than 100, then only the top interval would be represented and the sampling depth would be truncated to 
three characters.  The depths will be noted in whole numbers only; further detail, if needed, will be 
recorded on the sample log sheet or boring log, in the logbook, etc. 
 
A two-digit round number will be used to track the number of aqueous samples collected from a particular 
aqueous sample location.  The first sample collected from a location will be assigned the round identifier 
01, the second 02, etc.  This applies to both existing and proposed monitoring wells and surface water 
locations. 
 
Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field 
segment.  No entry in this segment signifies an unfiltered (total) sample. 
 
The species identifier must be a two-character alpha field.  Several suggested codes are provided in 
Section 5.3 of this SOP. 
 
The three-digit sample group number will be used to track the number of biota sample groups (a particular 
group size may be determined by sample technique, media type, the number of individual caught, weight 
issues, time, etc.) by species and location.  The first sample group of a particular species collected from a 
given location will be assigned the sample group number 001, and the second sample group of the same 
species collected from the same location will be assigned the sample group number 002. 
 
5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS 

Examples of each of the fields are as follows: 
 
Site identifier - Examples of site numbers/designations are as follows: 
 
 A01 - Area of Concern (AOC) 1 
 125 - SWMU 125 
 000 - Base- or facility-wide sample (e.g., upgradient well) 
 BBG - Base background 
 
The examples cited are only suggestions.  Each PM (or designee) must designate appropriate (and 
consistent) site designations for their individual project. 
 
Sample type - Examples of sample types are as follows: 
 
 AH - Ash Sample 
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 AS - Air Sample 
 BM - Building Material Sample 
 BSB - Biota Sample Full Body 
 BSF - Biota Sample Fillet 
 CP - Composite Sample 
 CS - Chip Sample 
 DS - Drum Sample 
 DU - Dust Sample 
 FP - Free Product 
 IDW - Investigation-Derived Waste Sample 
 LT - Leachate Sample 
 MW - Monitoring Well Groundwater Sample 
 OF - Outfall Sample 
 RW - Residential Well Sample 
 SB - Soil Boring Sample 
 SD - Sediment Sample 
 SC - Scrape Sample 
 SG - Soil Gas Sample 
 SL - Sludge Sample 
 SP - Seep Sample 
 SS - Surface Soil Sample 
 ST  - Storm Sewer Water Sample 
 SW - Surface Water Sample 
 TP - Test Pit Sample 
 TW - Temporary Well Sample 
 WC - Well Construction Material Sample 
 WP - Wipe Sample 
 WS - Waste/Solid Sample 
 WW - Wastewater Sample 
 
Sample location - Examples of the location field are as follows: 
 
 001  - Monitoring well 1 
 N32E92 - Grid location 32 North and 92 East 
 D096  - Investigation-derived waste drum number 96 
 
Species identifier - Examples of species identifier are as follows: 
 
 BC  - Blue Crab 
 GB  - Blue Gill 
 CO  - Corn 
 SB  - Soybean 
 
5.4 EXAMPLES OF SAMPLE NOMENCLATURE 

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU 
16 for a filtered sample would be designated as 016MW00101-F. 
 
The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at 
Site 23 for an unfiltered sample would be designated as 023MWC20P202. 
 
The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would 
be designated as 130SW00102. 
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot 
interval would be designated as 032SSN32E920002. 
 
A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be 
designated as 032SB0030405. 
 
A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as 
019SD0140001.  The sample data sheet would reflect the precise depth at which this sample was 
collected. 
 
During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25 
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of 
1415BSBA25BG001.  The second time blue gill were collected at the same location (grid location A25 at 
SWMU 1415), the sample ID would be 1415BSBA25BG002. 
 
Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.  
The "F" used for a filtered aqueous sample is preceded by a dash (-F). 
 
5.5 FIELD QA/QC SAMPLE NOMENCLATURE 

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding 
system.  The QC code will consist of a three- to four-segment alpha-numeric code that identifies the 
sample QC type, the date the sample was collected, and the number of this type of QC sample collected 
on that date. 
 

AA NNNNNN NN -F 

QC type Date Sequence number 
(per day) 

Filtered 
(aqueous only, if needed) 

 
The QC types are identified as: 
 
TB = Trip Blank 
RB = Rinsate Blank (Equipment Blank) 
FD = Field Duplicate 
AB = Ambient Conditions Blank 
WB = Source Water Blank 
 
The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be 
0000 so that the samples are "blind" to the laboratory.  Notes detailing the sample number, time, date, 
and type will be recorded on the routine sample log sheets and will document the location of the duplicate 
sample (sample log sheets are not provided to the laboratory).  Documentation for all other QC types (TB, 
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation). 
 
5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE 

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be 
designated as FD06030001-F. 
 
The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would 
be designated as FD11170303. 
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The first trip blank associated with samples collected on October 12, 2000, would be designated as 
TB10120001. 
 
The only rinsate blank collected on November 17, 2001, would be designated as RB11170101. 
 
6.0 DEVIATIONS 

Any deviation from this SOP must be addressed in detail in the site-specific planning documents. 
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes procedures and equipment commonly used for 
collecting environmental samples of surface water and aquatic sediment for either onsite examination and 
chemical testing or for offsite laboratory analysis.   
 

2.0 SCOPE 

The information presented in this document is applicable to all environmental sampling of surface waters 
(Section 5.3) and aquatic sediments (Section 5.5), except where the analyte(s) may interact with the 
sampling equipment.  The collection of concentrated sludges or hazardous waste samples from disposal 
or process lagoons often requires methods, precautions, and equipment different from those described 
herein.   
 

3.0 GLOSSARY 

Analyte – Chemical or radiochemical material whose concentration, activity, or mass is measured. 
 
Composite Sample – A sample representing a physical average of grab samples. 
 
Environmental Sample – A quantity of material collected in support of an environmental investigation that 
does not require special handling or transport considerations as detailed in SOP SA-6.1.  
 
Grab Sample – A portion of material collected to represent material or conditions present at a single unit 
of space and time. 
 
Hazardous Waste Sample – A sample containing (or suspected to contain) concentrations of 
contaminants that are high enough to require special handling and/or transport considerations per SOP 
SA-6.1.   
 
Representativeness – A qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point.  It is therefore an important 
characteristic not only of assessment and quantification of environmental threats posed by the site, but 
also for providing information for engineering design and construction.  Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has 
been collected.   
 

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - The Project Manager is responsible for determining the sampling objectives, initial 
sampling locations,  and field procedures used in the collection of soil samples.  The Project Manager 
also has the overall responsibility for seeing that all surface water and sediment sampling activities are 
properly conducted by appropriately trained personnel in accordance with applicable planning 
documents.   
 
Field Operations Leader - This individual is primarily responsible for the execution of the planning 
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management 
of a field sampling team for the proper acquisition of samples.  He or she is responsible for the 
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample 
collection and handling; the completion and accuracy of all field documentation; and making sure that 
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custody of all samples obtained is maintained according to proper procedures.  When appropriate and as 
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field 
technicians) where credentials and time permit.  The FOL is responsible for finalizing the locations for 
collection of surface water and sediment samples.  The FOL is ultimately responsible for adherence to 
Occupational Safety and Health Administration (OSHA) regulations during these operations through self 
acquisition or through the management of a field team of samplers. 
 
Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project Health and Safety Plan (HASP).  This includes but is not be 
limited to performing air quality monitoring during sampling and boring and excavation activities, and 
ensuring that workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne 
contaminants. The SSO or SSO designee may also be required to advise the FOL on other safety-related 
matters regarding boring and sampling, such as mitigative measures to address potential hazards from 
hazardous objects or conditions.   
 
Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of 
samples in accordance with this SOP and other project-specific documents.  In addition, this individual is 
responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, , 
container labels, custody seals, and chain-of-custody forms) associated with the collection of those 
samples.   
 
General personnel qualifications for groundwater sample collection and onsite water quality testing 
include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for sample documentation, handling, packaging, and 

shipping.  
 

5.0 HEALTH AND SAFETY 

Precautions to preserve the health and safety of field personnel implementing this SOP are distributed 
throughout.  The following general hazards may also exist during field activities, and the means of 
avoiding them must be used to preserve the health and safety of field personnel: 
 
Bridge/Boat Sampling – Potential hazards associated with this activity include: 
 
• Traffic – one of the primary concerns as samplers move across a bridge because free space of travel 

is not often provided.  Control measures should include: 
 

- When sampling from a bridge, if the samplers do not have at least 6 feet of free travel space or 
physical barriers separating them and the traffic patterns, the HASP will include a Traffic Control 
Plan. 

 
- The use of warning signs and high-visibility vests are required to warn oncoming traffic and to 

increase the visibility of sample personnel. 
 
• Slips, trips, and falls from elevated surfaces are a primary concern.  Fall protection shall be worn 

when or if samplers must lean over a rail to obtain sample material.  A Fall Protection Competent 
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Person (in accordance with Occupational safety and Health Administration [OSHA] fall protection 
standards) must be assigned to ensure that fall protection is appropriately and effectively employed  

 
• Water hazards/drowning – if someone enters the water from an elevated surface (such as a bridge or 

dock) and when sampling from a boat. To minimize this potential, personnel shall wear United states 
Coast Guard (USCG)-approved floatation devices, and the sampling crew must also have on hand a 
Type IV Throwable Personal Floatation Device with at least 90 feet of 3/8-inch rope.  See Section 
5.5.2 of this SOP. 

 
• Within the HASP, provisions will also be provided concerning the requirement of a Safe Vessel 

Certification or the necessity to conduct a boat inspection prior to use.  In addition, the HASP shall 
also specify requirements as to whether the operator must be certified as a commercial boat operator 
and whether members of the sampling team must have a state-specific safe boating certification. 

 
Entering Water to Collect Samples – Several hazards are associated with this activity and can be 
mitigated as follows: 
 
• Personnel must wear a USCG-approved Floatation Device (selected and identified in the HASP).  

The SSO shall ensure that the device selected is in acceptable condition and suitable for the 
individual using it.  This includes consideration of the weight of the individual. 

 
• Lifelines shall be employed from a point on the shore.  This activity will always be conducted with a 

Buddy.  See Section 6.5.2. 
 
• Personnel shall carry a probe to monitor the bottom ahead of them for drop offs or other associated 

hazards. 
 
• The person in the water shall exercise caution concerning the path traveled so that the lifeline does 

not become entangled in underwater obstructions such as logs, branches, stumps, etc., thereby 
restricting its effectiveness in extracting the person from the water. 

 
• Personnel shall not enter waters on foot in situations where natural hazards including alligators, 

snakes, as well as sharks, gars, and other predators within inland waterways may exist. 
 
• In all cases, working along and/or entering the water during high currents or flood conditions shall be 

prohibited. 
 
• Personnel shall not enter bodies of water where known debris exists that could result in injuries from 

cuts and lacerations. 
 
Sampling in marshes or tidal areas in some instances can be accomplished using an all-terrain vehicle 
(ATV).  This is not the primary recommended approach because the vehicle may become disabled, or 
weather conditions or tidal changes could result in environmental damage as well as loss of the vehicle. 
The primary approach is recommended to be on foot where minimal disturbance would occur. The same 
precautions specified above with regard to sediment disturbance apply as well as the previously 
described safety concerns associated with natural hazards.  The natural hazards include alligators, bees 
(nests in dead falls and tree trunks), snakes, etc.  In addition, moving through and over this terrain is 
difficult and could result in muscle strain and slips, trips, and falls.  Common sense dictates that the 
sampler selects the most open accessible route over moderate terrain.  Move slowly and deliberately 
through challenging terrain to minimize falls.  Mud boots or other supportive PPE should be considered 
and specified in the HASP to permit samplers to move over soft terrain with the least amount of effort. In 
these situations, it is also recommended, as the terrain allows, that supplies be loaded and transported in 
a sled over the soft ground. 
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Working in these areas, also recognize the following hazards and means of protection against them: 
 
Insects are also a primary concern. These include mosquitoes, ticks, spiders, bees, ants, etc.  The HASP 
will identify those particular to your area.  Typical preventative measures include: 
 
• Use insect repellant.  Approval of various repellants should be approved by the Project Chemist or 

Project Manager. 
 
• Wearing light-colored clothing to control heat load due to excessive temperatures. In addition, it 

makes it easier to detect crawling insects on your clothing. 
 
• Taping pants to boots to deny access.  Again, this is recommended to control access to the skin by 

crawling insects.  Consultation with the Project Health and Safety Officer SSO/Health and Safety 
Manager is recommended under extreme heat loads because this will create conditions of heat 
stress. 

 
• Performing a body check to remove insects.  The quicker you remove ticks, the less likely they will 

become attached and transfer bacteria to your bloodstream.  Have your Buddy check areas 
inaccessible to yourself.  This includes areas such as the upper back and between shoulder blades 
where it is difficult for you to examine and even more difficult for you to remove.   

 
 

Safety Reminder 
If you are allergic to bee or ant stings, it is especially critical that you carry your doctor- 

recommended antidote with you in these remote sampling locations due to the extended 
time required to extract incapacitated individuals as well as the effort required to extract 

them.  In these scenarios, instruct your Buddy in the proper administration of the 
antidote.  In all cases, if you have received a sting, administer the antidote regardless of 
the immediate reaction, evacuate, and seek medical attention as necessary. The FOL 

and/or SSO will determine when and if you may return to the field based on the extent of 
the immune response and hazards or potential hazards identified in these locations.  To 

the FOL and SSO, this is a serious decision you have to make as to whether to take 
someone vulnerable to these hazards into a remote location where you may not be able 

to carry them out.  Consider it wisely. 

 
Poisonous Plants – To minimize the potential of encountering poisonous plants in the field, at least one 
member of the field team needs to have basic knowledge of what these plants look like so that they can 
be recognized, pointed out to other field personnel, and avoided if at all possible.  If the field team cannot 
avoid contact and must move through an area where these plants exist, the level of personal protective 
equipment (PPE) shall include Tyvek coveralls and enhanced decontamination procedures for the 
removal of oils from the tooling and/or equipment.  
 
Temperature-Related Stress – Excessively cold temperatures may result in cold stress, especially when 
entering the water either intentionally or by accident.  Provisions for combating this hazard should be 
maintained at the sample location during this activity.  Excessively hot temperatures may result in heat 
stress especially in scenarios where equipment is packed through the marsh. 
 
Because all of these activities are conducted outside, electrical storms are a significant concern. The 
following measures will be incorporated to minimize this hazard: 
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• Where possible, utilize commercial warning systems and weather alerts to detect storms moving into 
the area. 

 
• If on or in the water, get out of the water.  Move to vehicles or preferably into enclosed buildings with 

plumbing and wiring. 
 
• Where warning systems are not available, follow the 30/30 Rule (if there are less than 30 seconds 

between thunder and lightning, go inside for at least 30 minutes after the last thunder). 
 
See Section 4.0 of the Health and Safety Guidance Manual (HSGM) for additional protective measures. 
 

6.0 PROCEDURES 

6.1 Introduction 

Collecting a representative sample of surface water or sediment may be difficult because of water 
movement, stratification, or heterogeneous distribution of the targeted analytes.  To collect representative 
samples, one must standardize sampling methods related to site selection, sampling frequency, sample 
collection, sampling devices, and sample handling, preservation, and identification.  Regardless of quality 
control applied during laboratory analyses and subsequent scrutiny of analytical data packages, reported 
data are no better than the confidence that can be placed in the representativeness of the samples.  
Consult Appendix C for guidance on sampling that should be considered during project planning and that 
may be helpful to field personnel. 
 
6.1.1 Surface Water Sampling Equipment 

The selection of sampling equipment depends on the site conditions and sample type to be acquired.  In 
general, the most representative samples are obtained from mid-channel at a stream depth of 0.5 foot in 
a well-mixed stream; however, project-specific planning documents will address site-specific sampling 
requirements including sample collection points and sampling equipment.  The most frequently used 
samplers include the following: 
 
• Peristaltic pump 
• Bailer 
• Dip sampler 
• Weighted bottle 
• Hand pump 
• Kemmerer 
• Depth-integrating sampler 
 
The dip sampler and weighted bottle sampler are used most often, and detailed discussions for these 
devices and the Kemmerer sampler are addressed subsequently in this section. 
 
The criteria for selecting a sampler include: 
 
1. Disposability and/or easy decontamination. 
 
2. Inexpensive cost (if the item is to be disposed). 
 
3. Ease of operation. 
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4. Non-reactive/non-contaminating properties - Teflon-coated, glass, stainless-steel or polyvinyl chloride 
(PVC) sample chambers are preferred (in that order). 

 
Measurements collected for each sample (grab or each aliquot collected for compositing) shall include 
but not be limited to: 
 
• Specific conductance 
• Temperature 
• pH 
• Dissolved oxygen 
 
Sample measurements shall be conducted as soon as the sample is acquired.  Measurement techniques 
described in SOP SA-1.1 shall be followed.  All pertinent data and results shall be recorded in a field 
notebook or on sample log sheets (see Attachment A) or an equivalent electronic form(s).  These 
analyses may be selected to provide information on water mixing/stratification and potential 
contamination.  Various types of water bodies have differing potentials for mixing and stratification. 
 
In general, the following equipment if necessary for obtaining surface water samples: 
 
• Required sampling equipment, which may include a remote sampling pole, weighted bottle sampler, 

Kemmerer sampler, or other device. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in the project-specific planning 

document. 
 
• Required PPE as directed in the project-specific planning document, which may include: 
 

- Nitrile surgeon’s or latex gloves (layered as necessary). 
 

- Safety glasses. 
 

- Other items identified on the Safe Work Permit that may be required based on location-specific 
requirements (e.g., hearing protection, steel-toed work boots, hard hat).  These provisions will be 
listed in the HASP or addressed by the FOL and/or SSO. 

 

Safety Reminder 
The use of latex products may elicit an allergic reaction in some people.  Should this 

occur, remove the latex gloves, treat for an allergic reaction, and seek medical attention 
as necessary. 

 
- Required paperwork (see SOP SA-6.3 and Attachments A and B to this SOP). 

 
- Required decontamination equipment. 

 
- Required sample containers. 

 
- Sealable polyethylene bags (e.g., Ziploc® baggies). 

 
- Heavy-duty cooler. 

 
- Ice. 
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- Paper towels and garbage bags. 
 

- Chain-of-custody records and custody seals. 
 
Dip Sampling 

Specific procedures for collecting a dip or grab sample of surface water can vary based on site-specific 
conditions (e.g., conditions near the shore and how closely a sampler can safely get to the shore).  The 
general procedure for collecting a sample using a pole or directly from the water body is as follows: 
 
1. If using a remote sampling pole, securely attach the appropriate sample container to a pole of 

sufficient length to reach the water to be sampled.  Samples for volatile analysis should be collected 
first.  Use PPE as described in the HASP.  When sample containers are provided pre-preserved or if 
the pole cannot accommodate a particular sample container, use a dedicated, clean, unpreserved 
bottle/container for sampling and transfer to an appropriately preserved container. 

 
2. Remove the cap.  Do not place the cap on the ground or elsewhere where it might become 

contaminated. 
 
3. Carefully dip the container into the water just below the surface (or as directed by project-specific 

planning documents), and allow the bottle to fill.  Sample bottles for volatile analysis must be filled 
with no headspace.  Avoid contacting the bottom of the water body because this will disturb sediment 
that may interfere with the surface water sample. 

 
4. Retrieve the container and carefully replace the cap securely.  If using a container other than the 

sample bottle, pour the water from that container into the sample bottle and replace the cap securely. 
 
5. Use a clean paper towel to clean and dry the outside of the container.   
 
6. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
7. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
Constituents measured in grab samples collected near the water surface are only indicative of conditions 
near the surface of the water and may not be a true representation of the total concentration distributed 
throughout the water column and in the cross section.  Therefore, as possible based on site conditions, 
the sampler may be required to augment dip samples with samples that represent both dissolved and 
suspended constituents and both vertical and horizontal distributions. 

 
 

CAUTION 
In areas prone to natural hazards such as alligators and snakes, etc., always use a 

buddy as a watch.  Always have and use a lifeline or throwable device to extract persons 
who could potentially fall into the water.  Be attentive to the signs, possible mounds 

indicating nests, and possible slides into the water.  Remember that although snakes are 
typically encountered on the ground, it is not unheard of to see them on low-hanging 

branches. Be attentive to your surroundings because these may indicate that hazards 
are nearby. 
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Weighted Bottle Sampling 

A grab sample can also be collected using a weighted holder that allows a bottle to be lowered to any 
desired depth, opened for filling, closed, and returned to the surface.  This allows discrete sampling with 
depth.  Several of these samples can be combined to provide a vertical composite.  Alternatively, an open 
bottle can be lowered to the bottom and raised to the surface at a uniform rate so that the bottle collects 
sample throughout the total depth and is just filled on reaching the surface.  The resulting sample using 
either method will roughly approach what is known as a depth-integrated sample. 
 
A closed weighted bottle sampler consists of glass or plastic bottle with a stopper, a weight and/or holding 
device, and lines to open the stopper and lower or raise the bottle.  The general procedure for sampling 
with this device is as follows: 
 
1. Gently lower the sampler to the desired depth so as not to remove the stopper prematurely (watch for 

bubbles). 
 
2. When the desired depth is reached, pull out the stopper with a sharp jerk of the stopper line. 
 
3. Allow the bottle to fill completely, as evidenced by the absence of air bubbles. 
 
4. Raise the sampler and cap the bottle. 
 
5. Use a paper towel to clean and dry the outside of the container.  This bottle can be used as the 

sample container as long as the bottle is an approved container type. 
 
6. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
7. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
Kemmerer Sampler 

If samples are desired at a specific depth, and the parameters to be measured do not require a Teflon- 
coated sampler, a standard Kemmerer sampler may be used.  The Kemmerer sampler is a brass, 
stainless steel or acrylic cylinder with rubber stoppers that leave the ends open while it is lowered in a 
vertical position (thus allowing free passage of water through the cylinder).  A "messenger" is sent down 
the line when the sampler is at the designated depth to cause the stoppers to close the cylinder, which is 
then raised.  Water is removed through a valve to fill sample bottles.  The general procedure for sampling 
with this device is as follows: 
 
1. Gently lower the sampler to the desired depth. 
 
2. When the desired depth is reached, send down the messenger to close the cylinder and then raise 

the sampler. 
 
3. Open the sampler valve to fill each sample bottle (filling bottles for volatile analysis first). 
 
4. Use a paper towel to clean and dry the outside of the container. 
 
5. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
6. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
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6.1.2 Surface Water Sampling Techniques 

Samples collected during site investigations may be grab samples or composite samples.  The following 
general procedures apply to various types of surface water collection techniques: 
 
• If a clean, pre-preserved sample container is not used, rinse the sample container least once with the 

water to be sampled before the sample is collected.  This is not applicable when sample containers 
are provided pre-preserved because doing so will wash some or all of the preservative out of the 
bottle. 

 
• For sampling moving water, collect the farthest downstream sample first, and continue sample 

collection in an upstream direction.  In general, work from zones suspected of low contamination to 
zones of high contamination. 

 
• Take care to avoid excessive agitation of the water because loss of volatile constituents could result. 
 
• When obtaining samples in 40 mL vials with septum-lined lids for volatile organics analysis, fill the 

container completely (with a meniscus) to exclude any air space in the top of the bottle and to be sure 
that the Teflon liner of the septum faces in after the vial is filled and capped.  Turn the vial upside 
down and tap gently on your wrist to check for air bubbles.  If air bubbles rise in the bottle, add 
additional sample volume to the container. 

 
• Do not sample at the surface, unless sampling specifically for a known constituent that is immiscible 

and on top of the water.  Instead, invert the sample container, lower it to the approximate depth, and 
hold it at about a 45-degree angle with the mouth of the bottle facing upstream.   

 
6.2 Onsite Water Quality Testing 

Onsite water quality testing shall be conducted as described in SOP SA-1.1. 
 
6.3 Sediment Sampling 

6.3.1 General 

If composite surface water samples are collected, sediment samples are usually collected at the same 
locations as the associated surface water samples.  If only one sediment sample is to be collected, the 
sampling location shall be approximately at the center of the water body, in a depositional area if possible 
based on sample location restraints (see below), unless the SAP states otherwise.    
 
Generally, coarser-grained sediments are deposited near the headwaters of reservoirs.  Bed sediments 
near the center of a water body will be composed of fine-grained materials that may, because of their 
lower porosity and greater surface area available for adsorption, contain greater concentrations of 
contaminants.  The shape, flow pattern, bathymetry (i.e., depth distribution), and water circulation 
patterns must all be considered when selecting sediment sampling sites.  In streams, areas likely to have 
sediment accumulation (e.g., bends, behind islands or boulders, quiet shallow areas or very deep, low-
velocity areas) shall be sampled, in general, and areas likely to show net erosion (i.e., high-velocity, 
turbulent areas) and suspension of fine solid materials shall be generally avoided.  Follow instructions in 
the SAP, as applicable. 
 
Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes.  Bottom samples reflect the historical input to streams, lakes, and estuaries with 
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respect to time, application of chemicals, and land use.  Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 
water column concentrations are less than detection limits).  Therefore, it is important to minimize the loss 
of low-density "fines" during any sampling process. 
 
Samples collected for volatile organic compound (VOC) analysis must be collected prior to any sample 
homogenization.  Regardless of the method used for collection, the aliquot for VOC analysis must be 
collected directly from the sampling device (hand auger bucket, scoop, trowel), to the extent practical.  If 
a device such as a dredge is used, the aliquot should be collected after the sample is placed in the mixing 
container prior to mixing. 
 
In some cases, the sediment may be soft and not lend itself to collection by plunging EncoreTM or syringe 
samplers into the sample matrix.  In these cases, it is appropriate to open the sampling device, (EncoreTM 
barrel or syringe) prior to sample collection, and carefully place the sediment in the device, filling it fully 
with the required volume of sample. 
 
On active or former military sites, ordnance items may be encountered in some work areas.  Care should 
be exercised when handling site media (such as if unloading a dredge as these materials may be 
scooped up).  If suspected ordnance items are encountered, stop work immediately, move to shore and 
notify the Project Manager and Health and Safety Manager. 
 
All relevant information pertaining to sediment sampling shall be documented as applicably described in 
SOP SA-6.3 and Attachment B or an equivalent electronic form. 
 
6.3.2 Sampling Equipment and Techniques for Bottom Materials 

A bottom-material sample may consist of a single scoop or core, or may be a composite of several 
individual samples in the cross section.  Sediment samples may be obtained using onshore or offshore 
techniques. 
 

SAFETY REMINDER 
The following health and safety provisions apply when working on/over/near water: 
 
▪ At least two people are required to be present at the sampling location in 

situations where the water depth and/or movement deem it necessary, each 
wearing a USCG-approved Personal Flotation Devices 

 
▪ A minimum of three people are required if any of the following conditions are 

anticipated or observed: 
 
 - Work in a waterway that is turbulent or swift that could sweep a sampler down 

stream should he or she fall in accidentally.  
 
 - The underwater walking surface (e.g., stream/river bed) is suspected or 

observed to involve conditions that increase the potential for a worker to fall 
into the water.  Examples include large/uneven rocks or boulders, dense mud 
or sediment that could entrap worker's feet, etc. 

 
 - Waterway is tidal, and conditions such as those listed above could rapidly 

change. 
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The third person in the above condition must be equipped and prepared to render 
emergency support [e.g., lifeline, tethered Personal Flotation Device (Throwable Type IV, 
life saver), skiff, means to contact external emergency response support, etc.] 

 
The following samplers may be used to collect sediment samples: 
 
• Scoop sampler 
• Dredge samplers 
• Coring samplers 
 
Each type of sampler is discussed below. 
 
In general, the following equipment if necessary for obtaining sediment samples: 
 
• Required sampling equipment, which may include a scoop sampler, dredge sampler, coring sampler, 

or stainless steel or pre-cleaned disposable trowel. 
 
• Stainless bowl or pre-cleaned disposable bowl to homogenize sample. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in the project-specific planning 

document. 
 
• Required PPE as directed in the project-specific planning document, which may include: 
 

- Nitrile surgeon’s or latex gloves (layered as necessary). 
 

- Safety glasses. 
 

- Other items identified on the Safe Work Permit that may be required based on location-specific 
requirements (e.g., hearing protection, steel-toed work boots, hard hat).  These provisions will be 
listed in the HASP or addressed by the FOL and/or SSO. 

 
- Required paperwork (see SOP SA-6.3 and Attachments A and B to this SOP). 

 
- Required decontamination equipment. 

 
- Required sample containers. 

 
- Sealable polyethylene bags (e.g., Ziploc® baggies). 

 
- Heavy-duty cooler. 

 
- Ice. 

 
- Paper towels and garbage bags. 

 
- Chain-of-custody records and custody seals. 
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Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached.  The pole may be made of 
bamboo, wood, PVC, or aluminum and be either telescoping or of fixed length.  The scoop or jar at the 
end of the pole is usually attached using a clamp. 
 
If the water body can be sampled from the shore or if the sampler can safely wade to the required 
location, the easiest and best way to collect a sediment sample is to use a scoop sampler.  Scoop 
sampling also reduces the potential for cross-contamination.  The general scoop sampling procedure is 
as follows: 
 
1. Reach over or wade into the water body. 
 
2. While facing upstream (into the current), scoop the sampler along the bottom in an upstream 

direction.  Although it is very difficult not to disturb fine-grained materials at the sediment-water 
interface when using this method, try to keep disturbances to a minimum. 

 
Dredge Samplers 

Dredges are generally used to sample sediments that cannot easily be obtained using coring devices 
(e.g., coarse-grained or partially cemented materials) or when large quantities of sample are required.  
Dredges generally consist of a clam shell arrangement of two buckets.  The buckets may either close 
upon impact or be activated by use of a "messenger."  Some dredges are heavy and may require use of 
a winch and crane assembly for sample retrieval.  The three major types of dredges are Peterson, 
Eckman and Ponar. 
 
The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity is 
high.  The Peterson dredge shall be lowered very slowly as it approaches bottom, because it can force 
out and miss lighter materials if allowed to drop freely. 
 
The Eckman dredge has only limited usefulness.  It performs well where bottom material is unusually soft, 
as when covered with organic sludge or light mud.  It is unsuitable, however, for sandy, rocky, and hard 
bottoms and is too light for use in streams with high flow velocities. 
 
The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top of 
the sample compartment.  The screen over the sample compartment permits water to pass through the 
sampler as it descends, thus reducing the "shock wave."  The Ponar dredge is easily operated by one 
person in the same fashion as the Peterson dredge.  The Ponar dredge is one of the most effective 
samplers for general use on all types of substrates.   
 
The general procedure for using dredge samplers is as follows: 
 
1. Gently lower the dredge to the desired depth. 
 
2. When the desired depth is reached, send the messenger down to cable to close the cylinder and then 

carefully raise the sampler. 
 
3. Open the sampler to retrieve the sediment. 
 
4. Transfer the sediment to the bowl in which it will be homogenized.  Fill the sample bottle(s) for volatile 

analysis prior to homogenization.  Homogenize the remainder of the sediment collected. 
 
5. Fill the containers for all analyses other and VOCs. 
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6. Use a paper towel to clean and dry the outside of each container. 
 
7. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 

SAFETY REMINDER 
Safety concerns using these dredges include lifting hazards, pinches, and compressions 
(several pinch points exist within the jaws and levers).  In all cases, handle the dredge by 

the rope to avoid capturing fingers/hands.  
 
Coring Samplers 

Coring samplers are used to sample vertical columns of sediment.  Many types of coring devices have 
been developed depending on the depth of water from which the sample is to be obtained, the nature of 
the bottom material, and the length of core to be collected.  They vary from hand-push tubes to electronic 
vibrational core tube drivers. 
 
Coring devices are particularly useful in pollutant monitoring because turbulence created by descent 
through the water is minimal, thus the fines at the sediment-water interface are only minimally disturbed.  
The sample is withdrawn intact, permitting the removal of only those layers of interest. 
 
In shallow, wadeable waters, the use of a core liner or tube manufactured of Teflon or plastic is 
recommended for the collection of sediment samples.  Caution should be exercised not to disturb the 
bottom sediments when the sample is obtained by wading in shallow water.  The general procedure to 
collecting a sediment sample with a core tube is as follows: 
 
1. Push the tube into the substrate until 4 inches or less of the tube is above the sediment-water 

interface.  When sampling hard or coarse substrates, a gentle rotation of the tube while it is being 
pushed will facilitate greater penetration and decrease core compaction. 

 
2. Cop the top of the tube to provide suction and reduce the chance of losing the sample.   
 
3. Slowly extract the tube so as not to lose sediment from the bottom of the tube.  Cap the bottom of the 

tube before removing it from the water.  This will also help to minimize loss of sample. 
 
4. Transfer the sediment to the bowl in which it will be homogenized.  Fill the sample bottle(s) for volatile 

analysis prior to homogenization.  Homogenize the remainder of the sediment collected. 
 
5. Fill the containers for all analyses other and VOCs. 
 
6. Use a paper towel to clean and dry the outside of each container. 
 
7. Affix a sample label to each container, ensuring that each label is completely carefully, clearly, and 

completely, addressing all of the categories described in SOP SA-6.3. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
In deeper, non-wadeable water bodies, sediment cores may be collected from a bridge or boat using 
different coring devices such as Ogeechee Sand Pounders, gravity cores, and vibrating coring devices.  
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All three devices utilize a core barrel with a core liner tube system.  The core liners can be removed from 
the core barrel and replaced with a clean core liner after each sample.  Before extracting the sediment 
from the coring tubes, the clear supernatant above the sediment-water interface in the core should be 
decanted from the tube.  This is accomplished by turning the core tube to its side and gently pouring the 
liquid out until fine sediment particles appear in the waste liquid.  Post-retrieval processing of samples is 
the same as above. 
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ATTACHMENT A 
SURFACE WATER SAMPLE LOG SHEET 
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ATTACHMENT B 
SOIL & SEDIMENT SAMPLE LOG SHEET 
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APPENDIX C 
GUIDANCE ON SAMPLING DESIGN AND SAMPLE COLLECTION 

 
C.1 Defining the Sampling Program 

Many factors are considered in developing a sampling program for surface water and/or sediment, 
including study objectives, accessibility, site topography, physical characteristics of the water body (e.g., 
flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to 
conduct the study.  For waterborne constituents, dispersion depends on vertical and lateral mixing within 
the body of water.  For sediment, dispersion depends on bottom current or flow characteristics, sediment 
characteristics (e.g., density, size), and geochemical properties (that affect adsorption/desorption).  The 
hydrogeologist developing the sampling plan must therefore know not only the mixing characteristics of 
streams and lakes but must also understand the role of fluvial-sediment transport, deposition, and 
chemical sorption.  
 
C.1.1 Sampling Program Objectives 

The scope of the sampling program must consider the sources and potential pathways for transport of 
contamination to or within a surface water body.  Sources may include point sources (leaky tanks, 
outfalls, etc.) or nonpoint sources (e.g., contaminated runoff).  The major pathways for surface water 
contamination (not including airborne deposition) are overland runoff, leachate influx to the water body, 
direct waste disposal (solid or liquid) into the water body, and groundwater flow influx from upgradient.  
The relative importance of these pathways, and therefore the design of the sampling program, is 
controlled by the physiographic and hydrologic features of the site, the drainage basin(s) that 
encompasses the site, and the history of site activities. 
 
Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of 
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or drainage 
ditches (and when they were constructed relative to site operation), and locations of springs, seeps, 
marshes, etc.  In addition, the obvious considerations such as the locations of man-made discharge 
points to the nearest stream (intermittent or flowing), pond, lake, estuary, etc. shall be considered. 
 
A more subtle consideration in designing the sampling program is the potential for dispersion of dissolved 
or sediment-associated contaminants away from the source.  The dispersion could lead to a more 
homogeneous distribution of contamination at low or possibly non-detectable concentrations.  Such 
dispersion does not, however, always readily occur.  For example, obtaining a representative sample of 
contamination from a main stream immediately below an outfall or a tributary is difficult because the 
inflow frequently follows a stream bank with little lateral mixing for some distance.  Sampling alternatives 
to overcome this situation include: (1) moving the sampling location far enough downstream to allow for 
adequate mixing, or (2) collecting integrated samples in a cross section.  Also, non-homogeneous 
distribution is a particular problem with regard to sediment-associated contaminants, which may 
accumulate in low-energy environments (coves, river bends, deep spots, or even behind boulders) near 
or distant from the source while higher-energy areas (main stream channels) near the source may show 
no contaminant accumulation. 
 
The distribution of particulates within a sample itself is an important consideration.  Many organic 
compounds are only slightly water soluble and tend to adsorb onto particulate matter.  Nitrogen, 
phosphorus, and heavy metals may also be transported by particulates.  Samples must be collected with 
a representative amount of suspended material; transfer from the sampling device shall include 
transferring a proportionate amount of the suspended material. 
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C.1.2 Location of Sampling Stations 

Accessibility is the primary factor affecting sampling costs.  The desirability and utility of a sample for 
analysis and consideration of site conditions must be balanced against the costs of collection as 
controlled by accessibility.  Bridges or piers are the first choice for locating a sampling station on a stream 
because bridges provide ready access and also permit the sampling technician to sample any point 
across the stream.  A boat or pontoon (with an associated increase in cost) may be needed to sample 
locations on lakes, reservoirs, or larger rivers.  Frequently, however, a boat will take longer to cross a 
water body and will hinder manipulation of the sampling equipment.  Wading for samples is not 
recommended unless it is known that contaminant levels are low so that skin contact will not produce 
adverse health effects.  This provides a built in margin of safety in the event that wading boots or other 
protective equipment should fail to function properly.  If it is necessary to wade into the water body to 
obtain a sample, the sampler shall be careful to minimize disturbance of bottom sediments and must 
enter the water body downstream of the sampling location.  If necessary, the sampling technician shall 
wait for the sediments to settle before taking a sample. 
 
Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations 
of each contaminant would occur at all points along the cross section.  This situation is most likely 
downstream of areas of high turbulence.  Careful site selection is needed to ensure, as nearly as 
possible, that samples are taken where uniform flow or deposition and good mixing conditions exist. 
 
The availability of stream flow and sediment discharge records can be an important consideration in 
choosing sampling sites in streams.  Stream flow data in association with contaminant concentration data 
are essential for estimating the total contaminant loads carried by the stream.  If a gaging station is not 
conveniently located on a selected stream, the project hydrogeologist shall explore the possibility of 
obtaining stream flow data by direct or indirect methods.  Remember these locations are also where you 
may encounter natural hazards as these are areas where they hunt.  Always exercise extreme caution. 
 
C.1.3 Frequency of Sampling 

The sampling frequency and objectives of the sampling event will be defined by the project planning 
documents.  For single-event site or area characterization sampling, both bottom material and overlying 
water samples shall be collected at the specified sampling stations.  If valid data are available on the 
distribution of a contaminant between the solid and aqueous phases, it may be appropriate to sample 
only one phase, although this is not often recommended.  If samples are collected primarily for monitoring 
purposes (i.e., consisting of repetitive, continuing measurements to define variations and trends at a 
given location), water samples should be collected at a pre-established and constant interval as specified 
in the project plans (often monthly or quarterly and during droughts and floods).  Samples of bottom 
material should generally be collected from fresh deposits at least yearly, and preferably seasonally, 
during both spring and fall. 
 
The variability in available water quality data shall be evaluated before determining the number and 
collection frequency of samples required to maintain an effective monitoring program. 
 
C.2 Surface Water Sample Collection 

C.2.1 Streams, Rivers, Outfalls and Drainage Features  

Methods for sampling streams, rivers, outfalls, and drainage features (ditches, culverts) at a single point 
vary from the simplest of hand-sampling procedures to the more sophisticated multi-point sampling 
techniques known as the equal-width-increment (EWI) method or the equal-discharge-increment (EDI) 
methods (see below). 
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Samples from different depths or cross-sectional locations in the watercourse taken during the same 
sampling episode shall be composited.  However, samples collected along the length of the watercourse 
or at different times may reflect differing inputs or dilutions and therefore shall not be composited.  
Generally, the number and type of samples to be taken depend on the river's width, depth, and discharge 
and on the suspended sediment the stream or river transports.  The greater the number of individual 
points that are sampled, the more likely that the composite sample will truly represent the overall 
characteristics of the water. 
 
In small streams less than about 20 feet wide, a sampling site can generally be found where the water is 
well mixed.  In such cases, a single grab sample taken at mid-depth in the center of the channel is 
adequate to represent the entire cross section. 
 
For larger streams, at least one vertical composite shall be taken with one sample each from just below 
the surface, at mid-depth, and just above the bottom.  The measurement of dissolved oxygen (DO), pH, 
temperature, conductivity, etc., shall be made on each aliquot of the vertical composite and on the 
composite itself.  For rivers, several vertical composites shall be collected, as directed in the project 
planning documents. 
 
C.2.2 Lakes, Ponds and Reservoirs 

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and streams.  The 
relative lack of mixing requires that more samples be obtained.  The number of water sampling sites on a 
lake, pond, or impoundment will vary with the size and shape of the basin.  In ponds and small lakes, a 
single vertical composite at the deepest point may be sufficient.  Similarly, measurement of DO, pH, 
temperature, etc. is to be conducted on each aliquot of the vertical composite and on the composite itself.  
In naturally formed ponds, the deepest point may have to be determined empirically; in impoundments, 
the deepest point is usually near the dam. 
 
In lakes and larger reservoirs, several vertical composites shall be composited to form a single sample if 
a sample representative of the water column is required.  These vertical composites are often collected 
along a transect or grid.  In some cases, it may be of interest to form separate composites of epilimnetic 
and hypolimnetic zones.  In a stratified lake, the epilimnion is the thermocline that is exposed to the 
atmosphere.  The hypolimnion is the lower, "confined" layer that is only mixed with the epilimnion and 
vented to the atmosphere during seasonal "overturn" (when density stratification disappears).  These two 
zones may thus have very different concentrations of contaminants if input is only to one zone, if the 
contaminants are volatile (and therefore vented from the epilimnion but not the hypolimnion), or if the 
epilimnion only is involved in short-term flushing (i.e., inflow from or outflow to shallow streams).  
Normally, however, a composite consists of several vertical composites with samples collected at various 
depths.   
 
In lakes with irregular shape and with bays and coves that are protected from the wind, separate 
composite samples may be needed to adequately represent water quality because it is likely that only 
poor mixing will occur.  Similarly, additional samples are recommended where discharges, tributaries, 
land use characteristics, and other such factors are suspected of influencing water quality. 
 
Many lake measurements are now made in situ using sensors and automatic readout or recording 
devices.  Single and multi-parameter instruments are available for measuring temperature, depth, pH, 
oxidation-reduction potential (ORP), specific conductance, DO, some cations and anions, and light 
penetration. 
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C.2.3 Estuaries 

Estuarine areas are, by definition, zones where inland freshwaters (both surface and ground) mix with 
oceanic saline waters.  Knowledge of the estuary type may be necessary to determine sampling 
locations.  Estuaries are generally categorized into one of the following three types dependent on 
freshwater inflow and mixing properties: 
 
• Mixed Estuary - characterized by the absence of a vertical halocline (gradual or no marked increase 

in salinity in the water column) and a gradual increase in salinity seaward.  Typically, this type of 
estuary is shallow and is found in major freshwater sheet flow areas.  Because this type of estuary is 
well mixed, sampling locations are not critical. 

 
• Salt Wedge Estuary - characterized by a sharp vertical increase in salinity and stratified freshwater 

flow along the surface.  In these estuaries, the vertical mixing forces cannot override the density 
differential between fresh and saline waters.  In effect, a salt wedge tapering inland moves 
horizontally back and forth with the tidal phase.  If contamination is being introduced into the estuary 
from upstream, water sampling from the salt wedge may miss it entirely. 

 
• Oceanic Estuary - characterized by salinities approaching full-strength oceanic waters.  Seasonally, 

freshwater inflow is small, with the preponderance of the fresh-saline water mixing occurring near or 
at the shore line. 

 
Sampling in estuarine areas is normally based on the tidal phase, with samples collected on successive 
slack tides (i.e., when the tide turns).  Estuarine sampling programs shall include vertical salinity 
measurements at 1- to 5-foot increments, coupled with vertical DO and temperature profiles. 
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the procedures to be used to collect surface, near- 
surface, and subsurface soil samples.  Additionally, it describes the methods for sampling of test pits and 
trenches to determine subsurface soil and rock conditions and for recovery of small-volume or bulk 
samples from pits. 
 
2.0 SCOPE 

This document applies to the collection of surface, near-surface, and subsurface soil samples exposed 
through hand digging, hand augering, drilling, or machine excavating at hazardous substance sites for 
laboratory testing, onsite visual examination, and onsite testing. 
 
3.0 GLOSSARY 

Composite Sample - A composite sample is a combination of more than one grab sample from various 
locations and/or depths and times that 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 shall not be collected for volatile organics analysis. 
 
Confined Space - As stipulated in 29 Code of Federal Regulations (CFR) 1910.146, a confined space 
means a space that: (1) is large enough and so configured that an employee can bodily enter and 
perform assigned work; (2) has limited or restricted means for entry or exit (e.g., tanks, vessels, silos, 
storage bins, hoppers, vaults, pits, and excavations); and (3) is not designed for continuous employee 
occupancy.  TtNUS considers all confined space as permit-required confined spaces. 
 
Grab Sample - One sample collected at one location and at one specific time. 
 
Hand Auger - A sampling device used to extract soil from the ground.  
 
Representativeness – A qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point.  It is therefore an important 
characteristic not only of assessment and quantification of environmental threats posed by the site, but 
also for providing information for engineering design and construction.  Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has 
been collected.   
 
Sample for Non-Volatile Analyses - Includes all chemical parameters other than volatile organics (e.g., 
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not require 
undisturbed soil for their analysis. 
 
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 device can be driven into resistant 
materials using a drive 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 to 3.5 inches OD.  The larger sizes are commonly used when a larger volume of sample material is 
required (see Attachment B). 
 
Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (if a 
trench), excavated to determine 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). 
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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. 
 
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - The Project Manager is responsible for determining the sampling objectives, selecting 
proposed sampling locations, and selecting 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. 
 
Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project Health and Safety Plan.  This will include (but not be limited 
to) performing air quality monitoring during sampling, boring, and excavation activities and 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) - This individual is primarily responsible for the execution of the planning 
document containing the Sampling and Analysis Plan (SAP).  This is accomplished through management 
of a field sampling team for the proper acquisition of samples.  He or she is responsible for the 
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample 
collection and handling; the completion and accuracy of all field documentation; and making sure that 
custody of all samples obtained is maintained according to proper procedures.  When appropriate and as 
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field 
technicians) where credentials and time permit.   The FOL is responsible for finalizing the locations for 
collection 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 Occupational Safety and Health Administration (OSHA) regulations during 
these operations through self acquisition or through the management of a field team of samplers. 
 
Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of 
samples in accordance with this SOP and/or other project-specific documents. In addition, this individual 
is responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, boring 
logs, test pit logs, container labels, custody seals, and chain-of-custody forms) associated with the 
collection of those samples.   
 
Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P - Excavations, 
means one who is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions that are unsanitary, hazardous, or dangerous to employees, and who has authorization to take 
prompt corrective measures to eliminate them. 
 
General personnel qualifications for groundwater sample collection and onsite water quality testing 
include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
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• Familiarity with appropriate procedures for sample documentation, handling, packaging, and 
shipping.  

 
5.0  HEALTH AND SAFETY 

Health and safety precautions are identified for individual sample collection procedures throughout this 
SOP.  In addition to those precautions, the following general hazards may be incurred during sampling 
activities: 
 
• Knee injuries from kneeling on hard or uneven surfaces 
 
• Slips, trips, and falls 
 
• Cuts and lacerations 
 
• Traffic hazards associated with sampling in parking areas, along roadways and highways. 
 
Methods of avoiding these hazards are provided below. 
 
Knee injuries – If kneeling is required during soil sampling, this could result in knee injuries from  
stones/foreign objects and general damage due to stress on the joints.  To minimize this hazard: 
 
• Clear any foreign objects from the work area. 
 
• Wear hard-sided knee pads.  
 
• Stretch ligaments, tendons and muscles before, during and after. Take breaks as frequently as 

necessary. 
 
• Report pre-existing conditions to the SSO if you feel this activity will aggravate an existing condition. 
 
Slips, Trips, and Falls – These hazards exist while traversing varying terrains carrying equipment to 
sample locations.  To minimize these hazards: 
 
• Pre-survey sampling locations. Eliminate, barricade, or otherwise mark physical hazards leading to 

the locations. 
 
• Carry small loads that do not restrict the field of vision. 
 
• Travel the safest and clearest route (not necessarily the shortest). 
 
Cuts and Lacerations - To prevent cuts and lacerations associated with soil sampling, the following 
provisions are required: 
 
• Always cut away from yourself and others when cutting tubing or rope.  This will prevent injury to 

yourself and others if the knife slips. 
 
• Do not place items to be cut in your hand or on your knee. 
 
• Change blades as necessary to maintain a sharp cutting edge.  Many accidents result from struggling 

with dull cutting attachments. 
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• Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on 
the hand not using the knife. 

 
• Keep cutting surfaces clean and smooth.  
 
• Secure items to be cut – do not hold them against the opposing hand, a leg, or other body part. 
 
• When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a 

fall, you will be less likely to get cut by broken glass. 
 
• DO NOT throw broken sample jars or glass ampoules into garbage bags.  Place broken glass and 

glass ampoules in hard-sided containers such as a cardboard box or directly into a dumpster.  DO 
NOT reach into garbage bags to retrieve any item accidentally thrown away.  Empty the contents 
onto a flat surface to avoid punctures and lacerations from reaching where you cannot see.  

 
Vehicular and Foot Traffic Hazards – When sampling along the roadway or near traffic patterns, follow 
the following precautions: 
 
• Motorists may be distracted by onsite activities – ASSUME THEY DO NOT SEE YOU OR MEMBERS 

OF YOUR FIELD CREW. 
 
• DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site 

personnel to move into the flow of traffic to avoid your activities or equipment or that will create a 
blind spot.  

 
• Provide a required free space of travel. Maintain at least 6 feet of space between you and moving 

traffic.  Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near 
or within the travel lanes.   

 
• Face Traffic.  Whenever feasible, if you must move within the 6 feet of the required free space or into 

traffic, attempt to face moving traffic at all times.  Always leave yourself an escape route. 
 
• Wear high-visibility vests to increase visual recognition by motorists. 
 
• Do not rely on the vehicle operator’s visibility, judgment, or ability.  Make eye contact with the driver. 

Carefully and deliberately use hand signals so they will not startle or confuse motorists or be 
mistaken for a flagger’s direction before moving into traffic. 

 
• Your movements may startle a motorist and cause an accident, so move deliberately.  Do not make 

sudden movements that might confuse a motorist. 
 
6.0 PROCEDURES 

The following procedures address surface and subsurface sampling. 
 

CAUTION 
Each situation must be evaluated individually to determine the applicability and necessity 
for obtaining a utility clearance ticket/dig permit. Common sense dictates, prior to digging 

or boring with power equipment, no matter what the depth, or digging by hand in a 
manner that could damage unprotected underground utilities, that a dig permit is 

required.  See SOP HS-1.0, Utility Locating and Excavation Clearance, for additional 
clarification.  If you do not know or are unsure as to whether a ticket is necessary – Get 

the Ticket.  
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6.1 Overview 

Soil sampling is an important adjunct to groundwater monitoring.  Sampling of the soil horizons above the 
groundwater table can detect contaminants before they migrate to the water table, and can establish the 
amount of contamination absorbed or adsorbed 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 
affect the rate of contaminant migration through the soil.  It is important, therefore, that a detailed record 
be maintained during sampling operations, particularly noting sampling locations, depths, 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.  
Certain vegetation species can create degradation products that can alter contaminant concentrations in 
soil.  This is why vegetation types and extent of degradation of this foliage must be recorded.  To prevent 
degradation, 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 after collection.  In 
addition, to the extent possible, vegetation should be removed from the sample. 
 
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.  It is the intent of this document to present the most commonly employed 
soil sampling methods used at hazardous waste sites. 
 
6.2 Soil Sample Collection 

6.2.1 Procedure for Preserving and Collecting Soil Samples for Volatile Organic Compound 
Analysis 

Samples collected using traditional methods such as collection in a jar with no preservation have been 
known to yield non-representative samples due to loss of volatile organic compounds (VOCs).  To 
prevent such losses, preservation of samples with methanol or sodium bisulfate may be used to minimize 
volatilization and biodegradation.  This preservation may be performed either in the field or laboratory, 
depending on the sampling methodology employed.  Because of the large number of sampling methods 
and associated equipment required, careful coordination between field and laboratory personnel is 
needed. 
 
Soil samples to be preserved by the laboratory are currently being collected using Method SW-846, 5035.  
For samples preserved in the field, laboratories are currently performing low-level analyses (sodium 
bisulfate preservation) and high- to medium-level analyses (methanol preservation) depending on the 
needs of the end user.   
 
The following procedures outline the necessary steps for collecting soil samples to be preserved at the 
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisulfate. 
 
6.2.1.1 Soil Samples to be Preserved at the Laboratory 

Soil samples collected for volatile organic analysis that are to be preserved at the laboratory shall be 
obtained using a hermetically sealed sample vial such as an EnCore™ sampler.  Each sample shall be 
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obtained using a reusable sampling handle (T-handle) that can be provided with the EnCore™ sampler 
when requested and purchased.  Collect the sample in the following manner for each EnCore™ sampler: 
 
1. Scene Safety - Evaluate the area where sampling will occur.  Ensure that the area is safe from 

physical, chemical, and natural hazards. Clear or barricade those hazards that have been identified. 
 
2. Wear the appropriate personal protective equipment (PPE).  This will include, at a minimum, safety 

glasses and nitrile surgeon’s gloves.  If you must kneel on the ground or place equipment on the 
surface being sampled, cover the ground surface with plastic to minimize surface contamination of 
your equipment and clothing. Wear knee pads to protect your knees from kneeling on hard or uneven 
surfaces. 

 
3. Load the Encore™ sampler into the T-handle with the plunger fully depressed. 
 
4. Expose the area to be sampled using a hand trowel or similar device to remove surface debris. 
 
5. Press the T-handle against the freshly exposed soil surface, forcing soil into the sampler.  The 

plunger will be forced upward as the cavity fills with soil. 
 
6. When the sampler is full, rotate the plunger and lock it into place.  If the plunger does not lock, the 

sampler is not full. This method ensures there is no headspace. Soft soil may require several plunges 
or forcing soil against a hard surface such as a sample trowel to ensure that headspace is eliminated.  

 
7. Use a paper towel to remove soil from the side of the sampler so a tight seal can be made between 

the sample cap and the rubber O-ring. 
 
8. With soil slightly piled above the rim of the sampler, force the cap on until the catches hook the side 

of the sampler.  
 
9. Remove any surface soil from the outside of the sampler and place in the foil bag provided with the 

sampler. Good work hygiene practices and diligent decontamination procedures prevents the spread 
of contamination even on the outside of the containers. 

 
10. Label the bag with appropriate information in accordance with SOP SA-6.3. 
 
11. Place the full sampler inside a lined cooler with ice and cool to 4˚C ± 2 ˚C.  Make sure any required 

trip blanks and temperature blanks are also in the cooler.   Secure custody of the cooler in 
accordance with SOP SA-6.3. 

 
12. Typically, collect three Encore™ samplers at each location.  Consult the SAP or laboratory to 

determine the required number of Encore™ samplers to be collected. 
 
13. The T-handle shall be decontaminated before moving to the next interval or location using a soap and 

water wash and rinse, and where applicable, the selected solvent as defined in the project planning 
documents. 

 
Using this type of sampling device eliminates the need for field preservation and the shipping restrictions 
associated with preservatives.   A complete set of instructions is included with each Encore™ sampler. 
 
After the Encore™samples are collected, they should be placed on ice immediately and delivered to the 
laboratory within 48 hours (following the chain-of-custody and documentation procedures outlined in 
SOP SA-6.1).  Samples must be preserved by the laboratory within 48 hours of sample collection. 
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6.2.1.2 Soil Samples to be Preserved in the Field 

Soil samples preserved in the field may be prepared for analyses using both the low-level (sodium 
bisulfate preservation) and high- to medium-level (methanol preservation) methods. 
 

Safety Reminder 
When using chemicals in the field to preserve samples, the FOL and/or SSO must 
ensure that Materials Safety Data Sheets (MSDSs) have been provided with the 

chemicals to be used.  They also must ensure that these chemicals have been added to 
the Chemical Inventory List contained within Section 5.0, Hazard Communication, of your 

Health and Safety Guidance Manual (HSGM).  Lastly, but most importantly, the FOL 
and/or SSO must review the hazards with personnel using these chemicals and ensure 

that provisions are available for recommended PPE and emergency measures (e.g., 
eyewash, etc.). 

 
Methanol Preservation (High to Medium Level): 

Bottles may be pre-spiked with methanol in the laboratory or prepared in the field.  Soil samples to be 
preserved in the field with methanol shall utilize 40 to 60 mL glass vials with septum-lined lids.  Each 
sample bottle shall be filled with 25 mL of demonstrated analyte-free purge-and-trap grade methanol.  
The preferred method for adding methanol to the sample bottle is by removing the lid and using a pipette 
or scaled syringe to add the methanol directly to the bottle. 
 

CAUTION 
NEVER attempt to pipette by mouth 

 
In situations where personnel are required to spike the septum using a hypodermic 
needle, the following provisions for handling sharps must be in place: 
 

-  Training of personnel regarding methods for handling of sharps 
-  Hard-sided containers for the disposal of sharps 
-  Provisions for treatment in cases where persons have received a puncture wound 

 
Soil shall be collected with the use of a decontaminated (or disposable), small-diameter coring device 
such as a disposable tube/plunger-type syringe with the tip cut off.  The outside diameter of the coring 
device must be smaller than the inside diameter of the sample bottle neck.   
 
A small electronic balance or manual scale will be necessary for measuring the volume of soil to be 
added to the methanol-preserved sample bottle.  Calibration of the scale shall be performed prior to use 
and intermittently throughout the day according to the manufacturer’s requirements. 
 
The sample should be collected as follows: 
 
1. Weigh the unused syringe and plunger to the nearest 0.01 gram. 
 
2. Pull the plunger back and insert the syringe into the soil to be sampled. 
 
3. Collect 8 to 12 grams of soil by pushing the syringe barrel into the soil. 
 
4. Weigh the sample and adjust until obtaining the required amount of sample. 
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5. Record the sample weight to the nearest 0.01 gram in the field logbook and/or on the sample log 
sheet. 

 
6. Extrude the weighed soil sample into the methanol-preserved sample bottle taking care not to contact 

the sample container with the syringe. 
 
7. If dirty, wipe soil particles from the threads of the bottle and cap.  Cap the bottle tightly. 
 
8. After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such 

that all of the soil is covered with methanol. 
 
9. Place the sample on ice immediately and prepare for shipment to the laboratory as described in SOP 

SA-6.1. 
 
Sodium Bisulfate Preservation (Low Level): 

CAUTION 
Care should be taken when adding the soil to the sodium bisulfate solution.  A chemical 

reaction of soil containing carbonates (limestone) may cause the sample to effervesce or 
the vial to possibly explode. To avoid this hazard or hazards of this type, a small sample 
aliquot should be subjected to the sample preservative. If it effervesces in an open air 

environment, utilize an alternative method such as Encore™ or 2-ounce jar. 

 
Bottles may be prepared in the laboratory or in the field with sodium bisulfate solution.  Samples to be 
preserved in the field using the sodium bisulfate method are to be prepared and collected as follows: 
 
1. Add 1 gram of sodium bisulfate to 5 mL of laboratory-grade deionized water in a 40 to 60 mL glass 

vial with septum-lined lid.   
 
2. Collect the soil sample and record the sample weight to the nearest 0.01 gram in the field logbook or 

on the sample log sheet as described for methanol preservation 
 
3. Add the weighed sample to the sample vial. 
 
4. Collect duplicate samples using the methanol preservation method on a one-for-one sample basis 

because it is necessary for the laboratory to perform both low-level and medium-level analyses. 
 
5. Place the samples on ice immediately and prepare for shipment to the laboratory as described in 

SOP SA-6.1. 
 

NOTE 
If lower detection limits are necessary, an option to field preserving with sodium bisulfate 
may be to collect EnCore™ samplers at a given sample location.  Consult the planning 
documents to determine whether this is required.  If it is, collect samples in accordance 

with the Encore™ sampling procedure above and then send all samplers to the 
laboratory to perform the required preservation and analyses.    

 
6.2.2 Procedure for Collecting Soil Samples for Non-Volatile Analyses 

Samples collected for non-volatile analyses may be collected as either grab or composite samples as 
follows: 
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1. With a stainless steel trowel or other approved tool, transfer a portion of soil to be sampled to a 

stainless steel bowl or disposable inert plastic tray. 
 
2. Remove roots, vegetation, sticks, and stones larger than the size of a green pea. 
 
3. Thoroughly mix the soil in the bowl or tray to obtain as uniform a texture and color as practicable.  

The soil type, moisture content, amount of vegetation, and other factors may affect the amount of 
time required to obtain a properly mixed sample.  In some cases, it may be impossible to obtain a 
uniform sample appearance.  Use the field logbook to describe any significant difficulties encountered 
in obtaining a uniform mixture. 

 
4. Transfer the mixed soil to the appropriate sample containers and close the containers. 
 
5. Label the sample containers in accordance with SOP SA-6.3. 
 
6. Place the containers in a cooler of ice as soon after collection as possible. 
 
7. Prepare the sample shipment and ship the samples in accordance with SOP SA-6.1. 
 

NOTE 
Cooling may not be required for some samples depending on the scheduled analyses.  

Consult the planning documents if in doubt regarding correct sample preservation 
conditions. When in doubt – Cool to 4˚C. 

 

NOTE 
Head space is permitted in soil sample containers for non-volatile analyses to allow for 

sample expansion. 

 
6.2.3 Procedure for Collecting Undisturbed Soil Samples  

NOTE 
Use of thin-walled undisturbed tube samplers is restricted by the consistency of the soil 

to be sampled.  Often, very loose and/or wet samples cannot be retrieved by the 
samplers, and soil with a consistency in excess of very stiff cannot be penetrated by the 

sampler.  Devices such as Dennison or Pitcher core samplers can be used to obtain 
undisturbed samples of stiff soil.  Using these devices normally increases sampling 
costs, and therefore their use should be weighed against the need for acquiring an 

undisturbed sample.  These devices are not discussed in this SOP because they are not 
commonly used. 

 
When it is necessary to acquire undisturbed samples of soil for purposes of engineering parameter 
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) shall be employed using 
the following collection procedure: 

 
1. In preparation for sampling utilizing a drill rig, field personnel must complete the following activities: 
 

• Ensure that all subsurface drilling activities are preceded by a utility clearance for the area to be 
investigated.  This includes activities described in SOP HS-1.0, Utility Location and Excavation 
Clearance, as well as any location-specific procedures that may apply.   
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REMEMBER 
If you are digging near a marked utility (within the diameter of an underground utility that 

has been marked plus 18 inches), you must first locate the utility through vacuum 
extraction or hand digging to ensure that your activities will not damage the utility. 

 
• Complete an Equipment Inspection Checklist for the drill rig or direct-push technology (DPT) rig. 

This checklist will be provided in the HASP. 
 
• Review the Safe Work Permit prior to conducting the activity. 

 
• Review the activity to be conducted. 
 

2. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling location and 
drill and/or clean out the borehole to the desired sampling depth.  Be careful to minimize potential 
disturbance of the material to be sampled.  In saturated material, withdraw the drill bit slowly to 
prevent loosening of the soil around the borehole and to maintain the water level in the hole at or 
above groundwater level. 

 

CAUTION 
The use of bottom-discharge bits or jetting through an open-tube sampler to clean out the 

borehole shall not be allowed.  Only the use of side-discharge bits is permitted. 

 
3. Determine whether a stationary piston-type sampler is required to limit sample disturbance and aid in 

retaining the sample.  Either the hydraulically operated or control rod activated-type of stationary 
piston sampler may be used.  

 
4. Prior to inserting the tube sampler into the borehole, check to ensure that the sampler head contains 

a check valve.  The check valve is necessary to keep water in the rods from pushing the sample out 
the tube sampler during sample withdrawal. In addition, the check valve maintains a positive suction 
within the tube to help retain the sample. 

 
5. A stainless steel tube sampler is typically used to minimize chemical reaction between the sample 

and the sampling tube. 
 
6. With the sampling tube resting on the bottom of the hole and the water level in the boring at 

groundwater level or above, push the tube into the soil with a continuous and rapid motion, without 
impacting or twisting. If the soil is too hard to penetrate by pushing alone, careful hammering may be 
used by minimizing drop distance (tapping) of the hammer. Before pulling the tube, turn it at least one 
revolution to shear the sample off at the bottom.  In no case shall the tube be pushed farther than the 
length provided for the soil sample.  Allow about 3 inches in the tube for cuttings and sludge. 

 
7. Upon removal of the sampling tube from the hole, measure the length of sample in the tube and also 

the length penetrated. 
 
8. Remove disturbed material in the upper end of the tube and measure the length of sample again. 
 
9. After removing at least 1 inch of soil from the lower end, place enough packing material (clean inert 

material such as paper or cloth) tightly in each end of the Shelby tube and then pour melted wax into 
each end to make at least a ½-inch wax plug and then add more packing material to fill the voids at 
both ends. 
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10. Place plastic caps on the ends, tape the caps in place, and dip the ends in wax to prevent loss of soil. 
 
11. Affix label(s) to the tube as required and record sample number, depth, penetration, and recovery 

length on the label. 
 
12. Mark the "up" direction on the side and upper end of the tube with indelible ink. 
 
13. Complete a chain-of-custody form (see SOP SA-6.3) and other required forms (including Attachment 

A of this SOP).  
 
14. Ship samples protected with suitable resilient packing material to reduce shock, vibration, and 

disturbance. 
 
 

CAUTION 
To preserve sample integrity do not allow tubes to freeze, and store the samples 

vertically with the same orientation they had in the ground, (i.e., top of sample is up) in a 
cool place out of the sun at all times. 

 

CAUTION 
A primary concern in the preparation of the wax plugs is the potential for the heat source 

and melted wax to cause a fire and/or burns.   Follow the directions below to prevent 
injury or fire. 

 
Electrical Heating 
 
Using hot plates to melt the wax is acceptable. In an outdoor setting, make sure a 
Ground Fault Circuit Interrupter (GFCI) is employed within the electrical circuit.  If a 
portable generator is used, ensure that the generator is an adequate distance from the 
sampling operation (at least 50 feet). Ensure that the extension cord is rated for the 
intended load and for outdoor use and is free from recognizable damage. Ensure 
flammable preservatives are not employed or stored near the hot plate.  Although a Hot 
Work Permit is not required, scene safety evaluation by site personnel of the above 
elements is.  As always, if a fire potential exists, the provisions for extinguishing must be 
immediately accessible as well as any provisions for first aid measures. 
 
Open Flame 
 
If an open flame is used, the following provisions are necessary: 
 
-   Complete a Hot Work Permit and any local permit required for elevated temperature         

applications. The Hot Work Permit, provided in your HASP, will aid the FOL and/or the 
SSO in ensuring that fire protection provisions (extinguishers, fire watches, etc.) are in 
place as well as ensuring that local requirements have been addressed.  

 
- Ensure that water is available to address any wax splashes or contact.  If possible, 

immerse the contacted area.  Where this is not possible, run water over the area and 
apply cold compresses.  The need for medical attention or first aid shall be 
determined on site under the direction of the SSO.  
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6.3 Surface Soil Sampling 

The simplest, most direct method of collecting surface soil samples for subsequent analysis is by use of a 
stainless steel shovel, hand auger, soil corer, or stainless steel or disposable plastic trowel.  
 

NOTE 
Multiple depth intervals are used to describe surface soil.  Sometimes surface soil is 
defined as soil from 0 to 2 inches below ground surface (bgs), and sometimes it is 

defined as soil from other depths such as 0 to 2 feet bgs.   Ensure that the definition of 
surface soil depth is clear before collecting surface soil samples.   

 
For the purposes of instruction, the terms “surface soil” and “near-surface soil” are used 
in this SOP as follows: 
 
- Surface soil - 0 to 6 inches bgs 
- Near-surface soil - 6 to 18 inches bgs 
 
If these intervals are defined differently in the planning documents, substitute the 
appropriate depth ranges. 

 
In general, the following equipment is necessary for obtaining surface soil samples: 
 
• Stainless steel or pre-cleaned disposable trowel. 
 
• Stainless steel hand auger, soil corer, or shovel. 
 
• Real-time air monitoring instrument (e.g., PID, FID) as directed in project planning document.  
 
• Required PPE. 
 

- Nitrile surgeon’s or latex gloves may be used, layered as necessary.  
 
- Safety glasses 

 
- Other – Items identified on the Safe Work Permit may be required based on location-specific 

requirements such as hearing protection, steel-toed work boots, and a hard hat when working 
near a drill rig.  These provisions will be listed in the HASP or directed by the FOL and/or SSO. 

 

Safety Reminder 
The use of latex products may elicit an allergic reaction in some people.  Should this 

occur, remove the latex gloves, treat for an allergic reaction, and seek medical attention 
as necessary. 

 
• Required paperwork (see SOP SA-6.3 and Attachment A of this SOP) 
 
• Required decontamination equipment 
 
• Required sample container(s) 
 
• Wooden stakes or pin flags 
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• Sealable polyethylene bags (e.g., Ziploc® baggies) 
 
• Heavy duty cooler 
 
• Ice 
 
• Chain-of-custody records and custody seals 
 
When acquiring surface soil samples, use the following procedure: 
 
1. Place padding or use knee pads when kneeling near the sample location.  If necessary, place plastic 

sheeting to provide a clean surface for sample equipment to avoid possible cross- contamination. 
 
2. Carefully remove vegetation, roots, twigs, litter, etc. to expose an adequate soil surface area to 

accommodate sample volume requirements. 
 
3. Using a precleaned syringe or EnCoreTM samplers, follow the procedure in Section 6.2.1 for collecting 

surface soil samples for volatile analysis.  Surface soil samples for volatile organic analysis should be 
collected deeper than 6 inches bgs because shallower material has usually lost most of the volatiles 
through evaporation.  Ensure that the appropriate surface soil depth is being analyzed in accordance 
with the planning document. 

 
4. Using decontaminated sampling tools, thoroughly mix in place a sufficient amount of soil to fill the 

remaining sample containers.  See Section 6.5 of this procedure for hand auger instruction, as 
needed. 

 
5. Transfer the sample into those containers utilizing a stainless steel trowel. 
 
6. Cap and securely tighten all sample containers.   
 
7. Affix 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. 
 
8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2. 
 
9. Site restoration – Whenever removing sample materials, always restore the surface.  It is our intent to 

leave the area better than we found it.  Do NOT create trip hazards in areas when pedestrian traffic 
may exist. 

 
6.4 Near-Surface Soil Sampling 

Collection of samples from near the surface (depth of 6 to 18 inches) can be accomplished with tools 
such as shovels, hand auger, soil corers, and stainless steel or pre-cleaned disposable trowels and the 
equipment listed under Section 6.5 of this procedure.    
 
To obtain near-surface soil samples, the following protocol shall be used: 
 
1. With a clean shovel, make a series of vertical cuts in the soil to the depth required 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 or pre-cleaned disposable trowel to remove any loose soil. 
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3. Follow steps 1 through 9 of Section 6.3. 
 
6.5 Subsurface Soil Sampling With a Hand Auger 

A hand augering system generally consists of a variety of stainless steel bucket bits (approximately 6.5 
inches long and 2, 2.75, 3.25, and 4 inches in diameter), series of extension rods (available in 2-, 3-, 4- 
and 5-inch lengths), and a T-handle connected to extension rods and to the auger bucket.  A larger- 
diameter bucket bit is commonly used to bore a hole to the desired sampling depth and then it is 
withdrawn.  The larger-diameter bit is then replaced with a smaller-diameter bit, lowered down the hole, 
and slowly turned into the soil to the completion depth (approximately 6 inches).  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 either from 
the surface, or to depths in excess of 12 feet.  However, the presence of subsurface rocks and landfill 
material and collapse of the borehole normally limit sampling depth. 
 
To accomplish soil sampling using a hand augering system, the following equipment is required: 
 
• Complete hand auger assembly (variety of bucket bit sizes) 
 
• Stainless steel mixing bowls 
 
• The equipment listed in Section 6.3  
 
• Miscellaneous hand tools as required to assemble and disassemble the hand auger units 
 

CAUTION 
Potential hazards associated with hand augering include: 
 
- Muscle strain and sprain due to over twisting and/or over compromising yourself. 
 
- Equipment failure due to excessive stress on the T-handle or rods through twisting.  

Failure of any of these components will result in a sudden release and potential injury 
due to that failure. 

 
As in all situations, any intrusive activities that could damage underground utilities shall 
be proceeded by a Dig/Excavation permit/ticket.  Call the Utility Locating service in the 
area or your Project Health and Safety Officer for more information.  When in doubt – Get 
the Ticket! 

 
To obtain soil samples using a hand auger, use the following procedure: 
 
1. Wearing designated PPE, attach a properly decontaminated bucket bit to a clean extension rod and 

attach the T-handle to the extension rod. 
 
2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).  
 
3. Twist the bucket into the ground while pushing vertically downward on the auger. The cutting shoes 

fill the bucket as it is advanced into the ground. 
 
4. As the auger bucket fills with soil, periodically remove any unneeded soil. 
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5. Add rod extensions as necessary to extend the reach of the auger.  Also, note (in a field notebook, 
boring log, and/or on a standardized data sheet) any changes in the color, texture or odor of the soil 
as a function of depth.  The project-specific planning document (SAP, HASP, etc.) describe 
requirements for scanning the soil with a real-time air monitoring instrument (e.g., PID, FID, etc.) and 
recording the measurements.  

 
6. After reaching the desired depth (e.g., the top of the interval to be sampled), slowly and carefully 

withdraw the apparatus from the borehole to prevent or minimize movement of soil from shallower 
intervals to the bottom of the hole. 

 
7. 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 to be smaller in diameter than the 
bucket bit employed to initiate the borehole. 

 
8. Carefully lower the apparatus down the borehole.  Care must be taken to avoid scraping the borehole 

sides. 
 
9. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches. 
 
10. Discard the top of the core (approximately 1 inch), which represents any loose material collected by 

the bucket bit before penetrating the sample material.  
 
11. Using a precleaned syringe or EnCoreTM samplers, follow the procedure in Section 6.2.1 for collecting 

a soil sample for volatile compound analysis directly from the bucket bit.   
12. Utilizing a properly decontaminated stainless steel trowel or dedicated disposable trowel, remove the 

remaining sample material from the bucket bit and place into a properly decontaminated stainless 
steel mixing bowl. 

 
13. Homogenize the sample material as thoroughly as practicable then fill the remaining sample 

containers.  Refer to Section 6.2.2. 
 
14. Follow steps 4 through 7 listed in Section 6.3. 
 
6.5.1 Sampling Using Stainless Steel Soil Corers 
 
A soil corer is a stainless steel tube equipped with a cutting shoe and sample window in the side. The soil 
corer is advanced into the soil by applying downward pressure (body weight). The soil is unloaded by 
then forcing a ram towards the cutting shoe, which results in the discharge of the soil core through a 
window in the sleeve. 
 
Use, application, and sample protocol is the same as for hand augering provided above, but without 
necessarily rotating the corer while advancing it. 
 

SAFETY REMINDER 
Hand augering and soil corer sampling can be physically demanding based on the type 
of geology and subsurface encumbrances encountered.  Soil coring has some added 
hazards such the corer collapsing under your weight.  To reduce the potential for muscle 
strain and damage, the following measures will be incorporated: 
 
- Stretch and limber your muscles before heavy exertion.  This hazard becomes more 

predominant in the early morning hours (prior to muscles becoming limber) and later 
in the day (as a result of fatigue). 
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- Job rotation – Share the duties so that repetitive actions do not result in fatigue and 
injury. 

 
- Increase break frequencies as needed, especially as ambient conditions of heat 

and/or cold stress may dictate. 
 
- Do not force the hand tools or use cheater pipes or similar devices to bypass an 

obstruction.  Move to another location near the sampling point.  Exerting additional 
forces on the sampling devices can result in damage and/or failure that could 
potentially injure someone in the immediate vicinity.  

 
- Do not over compromise yourself when applying force to the soil corer or hand 

auger. If there is a sudden release, it could result in a fall or muscle injury due to 
strain. 

 
6.6 Subsurface Soil Sampling with a Split-Barrel Sampler  

A split-barrel (split-spoon) sampler consists 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 B).  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-pound or larger casing driver. 
 

Safety Reminder 
It is intended through the Equipment Inspection for Drill Rigs form provided in the HASP 
that the hammer and hemp rope, where applicable, associated with this activity will be 
inspected (no physical damage is obvious), properly attached to the hammer (suitable 

knots or sufficient mechanical devices), and is in overall good condition. 

 
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.  
 
The following equipment is used for obtaining split-barrel samples: 
 
• Drilling equipment (provided by subcontractor). 
 
• Split-barrel samplers (2-inch OD, 1-3/8-inch ID, either 20 inches or 26 inches long);  Larger OD 

samplers are available if a larger volume of sample is needed. 
 
• Drive weight assembly, 140-pound weight, driving head, and guide permitting free fall of 30 inches. 
 
• Stainless steel mixing bowls. 
 
• Equipment listed in Section 6.3.  
 
The following steps shall be followed to obtain split-barrel samples (Steps 1 through 4 are typically 
performed by the drilling subcontractor): 
 
1. Attach the split-barrel sampler to the sampling rods. 
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2. Lower the sampler into the borehole inside the hollow stem auger bits.   
 
3. Advance the split-barrel sampler by hammering the length (typically 18 or 24 inches) of the split-

barrel sampler into the soil using 140-pound or larger hammer.   
 
4. When the desired depth is achieved, extract the drill rods and sampler from the augers and/or 

borehole. 
 
5. Detach the sampler from the drill rods. 
 
6. Place the sampler securely in a vise so it can be opened using pipe wrenches. 
 

CAUTION 
Pipe wrenches are used to separate the split spoon into several components. The 

driller’s helper should not apply excessive force through the use of cheater pipes or push 
or pull in the direction where, if the wrench slips, hands or fingers will be trapped against 

an immovable object. 

 
7. Remove the drive head and nosepiece with the wrenches, and open the sampler to reveal the soil 

sample. 
 
8. Immediately scan the sample core with a real-time air monitoring instrument (e.g., FID, PID, etc.) (as 

project-specific planning documents dictate).  Carefully separate (or cut) the soil core, with a 
decontaminated stainless steel knife or trowel, at about 6-inch intervals while scanning the center of 
the core for elevated readings.  Also scan stained soil, soil lenses, and anomalies (if present), and 
record readings. 

 
9. If elevated vapor readings were observed, collect the sample scheduled for volatile analysis from the 

center of the core where elevated readings occurred.  If no elevated readings where encountered, the 
sample material should be collected from the core's center (this area represents the least disturbed 
area with minimal atmospheric contact) (refer to Section 6.2.1). 

 
10. 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. 

 
11. Homogenize the sample material as thoroughly as practicable then fill the remaining sample 

containers (refer to Section 6.2.2). 
 
12. Follow steps 4 through 7 in Section 6.3. 
 
6.7 Subsurface Soil Sampling Using Direct-Push Technology 

Subsurface soil samples can be collected to depths of 40+ feet using DPT.  DPT equipment, 
responsibilities, and procedures are described in SOP SA-2.5. 
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6.8 Excavation and Sampling of Test Pits and Trenches 

6.8.1 Applicability 

This subsection presents routine test pit or trench excavation techniques and specialized techniques that 
are applicable under certain conditions. 
 

CAUTION 
During the excavation of trenches or pits at hazardous waste sites, several health and 

safety concerns arise from the method of excavation.  No personnel shall enter any test 
pit or excavation over 4 feet deep except as a last resort, and then only under direct 
supervision of a Competent Person (as defined in 29 CFR 1929.650 of Subpart P - 

Excavations).  Whenever possible, all required chemical and lithological samples should 
be collected using the excavator bucket or other remote sampling apparatus.  If entrance 
is required, all test pits or excavations must be stabilized by bracing the pit sides using 
specifically designed wooden, steel, or aluminum support structures or through sloping 
and benching.  Personnel entering the excavation may be exposed to toxic or explosive 

gases and oxygen-deficient environments; therefore, monitoring will be conducted by the 
Competent Person to determine if it is safe to enter.  Any entry into a trench greater than 

4 feet deep will constitute a Confined Space Entry and must be conducted in 
conformance with OSHA standard 29 CFR 1910.146.  In all cases involving entry, 
substantial air monitoring, before entry, appropriate respiratory gear and protective 

clothing determination, and rescue provisions are mandatory.  There must be at least 
three people present at the immediate site before entry by one of the field team 

members.  This minimum number of people will increase based on the potential hazards 
or complexity of the work to be performed. The reader shall refer to OSHA regulations 
29 CFR 1926.650, 29 CFR 1910.120, 29 CFR 1910.134, and 29 CFR 1910.146.  High-
hazard entries such as this will be supported by members of the Health Sciences Group 

professionally trained in these activities. 

 
Excavations are generally not practical where a depth of more than about 15 to 20-feet is desired, and 
they are usually limited to a few feet below the water table.  In some cases, a pumping system may be 
required to control water levels within the pit, providing that pumped water can be adequately stored or 
disposed.  If soil data at depths greater than 15-feet are required, the data are usually obtained through 
test borings instead of test pits.   
 
In addition, hazardous wastes may be brought to the surface by excavation equipment.  This material, 
whether removed from the site or returned to the subsurface, must be properly handled according to any 
and all applicable federal, state, and local regulations. 
 
6.8.2 Test Pit and Trench Excavation 

Test pits or trench excavations are constructed with the intent that they will provide an open view of 
subsurface lithology and/or disposal conditions that a boring will not provide. These procedures describe 
the methods for excavating and logging test pits and trenches installed to determine subsurface soil and 
rock conditions.  Test pit operations shall be logged and documented (see Attachment C). 
 
Test pits and trenches may be excavated by hand or power equipment to permit detailed descriptions of 
the nature and contamination of the in-situ materials.  The size of the excavation will depend primarily on 
the following: 
 
• The purpose and extent of the exploration 
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• The space required for efficient excavation 
 
• The chemicals of concern 
 
• The economics and efficiency of available equipment 
 
Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to 6 feet 
wide and may be extended for any length required to reveal conditions along a specific line.  The 
following table provides guidelines for design consideration based on equipment efficiencies. 
 

Equipment Typical Widths, in Feet 

Trenching machine 0.25 to 1.0 
Backhoe/Track Hoe 2 to 6 

 
The lateral limits of excavation of trenches and the position of test pits shall be carefully marked on area 
base maps.  If precise positioning is required to indicate the location of highly hazardous materials, 
nearby utilities, or dangerous conditions, the limits of the excavation shall be surveyed.  Also, if precise 
determination of the depth of buried materials is needed for design or environmental assessment 
purposes, the elevation of the ground surface at the test pit or trench location shall also be determined by 
survey.  If the test pit/trench will not be surveyed immediately, it shall be backfilled and its position 
identified with stakes placed in the ground at the margin of the excavation for later surveying.   
 
The construction of test pits and trenches shall be planned and designed in advance as much as 
possible.  However, the following field conditions may necessitate revisions to the initial plans: 
 
• Subsurface utilities 
 
• Surface and subsurface encumbrances 
 
• Vehicle and pedestrian traffic patterns 
 
• Purpose for excavation (e.g., the excavation of potential ordnance items) 
 
The final depth and construction method shall be collectively determined by the FOL and designated 
Competent Person.  The actual layout of each test pit, temporary staging area, and spoils pile may further 
be predicated based on site conditions and wind direction at the time the test pit is excavated.  Prior to 
excavation, the area may be surveyed by magnetometer or metal detector or other passive methods 
specified in SOP HS1.0, Utility Location and Excavation Clearance, to identify the presence of 
underground utilities or drums. Where possible, the excavator should be positioned upwind and 
preferably within an enclosed cab. 
 
No personnel shall enter any test pit or excavation except as a last resort, and then only under direct 
supervision of a Competent Person.  If entrance is required, OSHA requirements must be met (e.g., walls 
must be braced with wooden or steel braces, ladders must be placed for every 25 feet of lateral travel 
and extended 3 feet above ground surface).  A temporary guard rail or vehicle stop must be placed along 
the surface of the hole before entry in situations where the excavation may be approached by traffic. 
Spoils will be stockpiled no closer than 2 feet from the sidewall of the excavation. The excavation 
equipment operator shall be careful not to undercut sidewalls and will, where necessary, bench back to 
increase stability. The top cover, when considered clean, will be placed separately from the subsurface 
materials to permit clean cover.  It is emphasized that the project data needs should be structured such 
that required samples can be collected without requiring entrance into the excavation.  For example, 
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samples of leachate, groundwater, or sidewall soil can be collected with telescoping poles or similar 
equipment. 
 
Dewatering and watering may be required to ensure the stability of the side walls, to prevent the bottom 
of the pit from heaving, and to keep the excavation stable.  This is an important consideration for 
excavations in cohesionless material below the groundwater table and for excavations left open greater 
than a day.  Liquids removed as a result of dewatering operations must be handled as potentially 
contaminated materials.  Procedures for the collection and disposal of such materials should be 
discussed in the site-specific project plans. 
 
Where possible excavations and test pits shall be opened and closed within the same working day. 
Where this is not possible, the following engineering controls shall be put in place to control access: 
 
• Trench covers/street plates 
 
• Fences encompassing the entire excavation intended to control access 
 
• Warning signs warning personnel of the hazards 
 
• Amber flashing lights to demarcate boundaries of the excavation at night 
 
Excavations left open will have emergency means to exit should someone accidentally enter. 
 
6.8.3 Sampling in Test Pits and Trenches 

6.8.3.1 General 

Log test pits and trenches as they are excavated in accordance with the Test Pit Log presented in 
Attachment C.  These records include plan and profile sketches of the test pit/trench showing materials 
encountered, their depth and distribution in the pit/trench, and sample locations.  These records also 
include safety and sample screening information. 
 
Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely necessary, and 
can occur only after all applicable health and safety and OSHA requirements have been met as stated 
above. These provisions will be reiterated as appropriate in the project-specific HASP.   
 
The final depth and type of samples obtained from each test pit will be determined at the time the test pit 
is excavated.  Sufficient samples are usually obtained and analyzed to quantify contaminant distribution 
as a function of depth for each test pit.  Additional samples of each waste phase and any fluids 
encountered in each test pit may also be collected. 
 
In some cases, samples of soil may be extracted from the test pit for reasons other than waste sampling 
and chemical analysis, for instance, to obtain geotechnical information.  Such information includes soil 
types, stratigraphy, strength, etc., and could therefore entail the collection of disturbed (grab or bulk) or 
relatively undisturbed (hand-carved or pushed/driven) samples that can be tested for geotechnical 
properties.  The purposes of such explorations are very similar to those of shallow exploratory or test 
borings, but often test pits offer a faster, more cost-effective method of sampling than installing borings. 
 
6.8.3.2 Sampling Equipment 

The following equipment is needed for obtaining samples for chemical or geotechnical analysis from test 
pits and trenches: 
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• Backhoe or other excavating machinery. 
 
• Shovels, picks, hand augers, and stainless steel trowels/disposable trowels. 
 
• Sample container - bucket with locking lid for large samples; appropriate bottle ware for chemical or 

geotechnical analysis samples. 
 
• Polyethylene bags for enclosing sample containers; buckets. 
 
• Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps, and 

right angle adapter for conduit (see Attachment D). 
 
6.8.3.3 Sampling Methods 

The methods discussed in this section refer to test pit sampling from grade level.  If test pit entry is 
required, see Section 6.8.3.4. 
 
• Excavate the trench or pit in several 0.5- to 1.0-foot depth increments.  Where soil types support the 

use of a sand bar cutting plate, use of this device is recommended to avoid potentially snagging 
utilities with the excavator teeth.  It is recommended that soil probes or similar devices be employed 
where buried items or utilities may be encountered.  This permits the trench floor to be probed prior to 
the next cut.  

 
• After each increment: 
 

- the operator shall wait while the sampler inspects the test pit from grade level 
 

- the sampler shall probe the next interval where this is considered necessary.  Practical depth 
increments for lithological evaluations may range from 2 to 4 feet i or where lithological changes 
are noted. 

 
• The backhoe operator, who will have the best view of the test pit, shall immediately cease digging if: 
 
 - Any fluid phase, including groundwater seepage, is encountered in the test pit 
 
 - Any drums, other potential waste containers, obstructions, or utility lines are encountered 
 
 - Distinct changes of material being excavated are encountered 
 
This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety 
protocol.  Depending on the conditions encountered, it may be required to excavate more slowly and 
carefully with the backhoe. 
 
For obtaining test pit samples from grade level, the following procedure shall be followed: 
 
• Use the backhoe to remove loose material from the excavation walls and floor to the greatest extent 

possible. 
 
• Secure the walls of the pit, if necessary.  (There is seldom any need to enter a pit or trench that would 

justify the expense of shoring the walls.  All observations and samples should be taken from the 
ground surface.) 
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• Samples of the test pit material are to be obtained either directly from the backhoe bucket or from the 
material after it has been deposited on the ground, as follows: 

 
a. The sampler or FOL shall direct the backhoe operator to remove material from the selected depth 

or location within the test pit/trench. 
 
b. The backhoe operator shall bring the bucket over to a designated location on the sidewall a 

sufficient distance from the pit (at least 5 feet) to allow the sampler to work around the bucket. 
 

c. After the bucket has been set on the ground, the backhoe operator shall either disengage the 
controls or shut the machine down. 

 
d. When signaled by the operator that it is safe to do, the sampler will approach the bucket.  

 
e. The soil shall be monitored with a photoionization or flame ionization detector (PID or FID) as 

directed in the project -specific planning documents. 
 

f. The sampler shall collect the sample from the center of the bucket or pile in accordance with 
surface soil sampling procedures of Section 6.3 or 6.4, as applicable.  Collecting samples from 
the center of a pile or bucket eliminates cross-contamination from the bucket or other depth 
intervals.   

 
• If a composite sample is desired, several depths or locations within the pit/trench will be selected, and 

the bucket will be filled from each area.  It is preferable to send individual sample bottles filled from 
each bucket to the laboratory for compositing under the more controlled laboratory conditions.  
However, if compositing in the field is required, each sample container shall be filled from materials 
that have been transferred into a mixing bucket and homogenized.  Note that 
homogenization/compositing is not applicable for samples to be subjected to volatile organic analysis. 

 

CAUTION 
Care must be exercised when using the remote sampler described in the next step 

because of potential instability of trench walls. In situations where someone must move 
closer than 2 feet to the excavation edge, a board or platform should be used to displace 

the sampler’s weight to minimize the chance of collapse of the excavation edge. Fall 
protection should also be employed when working near the edges or trenches greater 

than 6 feet deep.  An immediate means to extract people who have fallen into the trench 
will be immediately available.  These means may include ladders or rope anchor points. 

 
• Using the remote sampler shown in Attachment D, samples can be taken at the desired depth from 

the sidewall or bottom of the pit as follows: 
 

a. Scrape the face of the pit/trench using a long-handled shovel or hoe to remove the smeared zone 
that has contacted the backhoe bucket. 

 
b. Collect the sample directly into the sample jar, by scraping with the jar edge, eliminating the need 

for sample handling equipment and minimizing the likelihood of cross-contamination.  
 

c. Cap the sample jar, remove it from the remote sampler assembly, and package the sample for 
shipment in accordance with SOP SA-6.3.  

 
• Complete documentation as described in SOP SA-6.3 and Attachment C of this SOP. 
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6.8.3.4 In-Pit Sampling 

Under rare conditions, personnel may be required to enter the test pit/trench.  This is necessary only 
when soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g., excessive 
mixing of soil or wastes within the test pit/trench) or when samples from relatively small discrete zones 
within the test pit are required.  This approach may also be necessary to sample any seepage occurring 
at discrete levels or zones in the test pit that are not accessible with remote samplers. 
 
In general, personnel shall sample and log pits and trenches from the ground surface, except as provided 
for by the following criteria: 
 
• There are no practical alternative means of obtaining such data. 
 
• The SSO and Competent Person determine that such action can be accomplished without breaching 

site safety protocol.  This determination will be based on actual monitoring of the pit/trench after it is 
dug (including, at a minimum, measurements of oxygen concentration, flammable gases, and toxic 
compounds, in that order).  Action levels will be provided in project-specific planning documents. 

 
• A company-designated Competent Person determines that the pit/trench is stable trough soil 

classification evaluation/inspections or is made stable (by cutting/grading the sidewalls or using 
shoring) prior to entrance of any personnel.  OSHA requirements shall be strictly observed.   

 
If these conditions are satisfied, only one person may enter the pit/trench.  On potentially hazardous 
waste sites, this individual shall be dressed in selected PPE as required by the conditions in the pit.  
He/she shall be affixed to a harness and lifeline and continuously monitored while in the pit. 
 
A second and possible third individual shall be fully dressed in protective clothing including a self-
contained breathing device and on standby during all pit entry operations to support self rescue or 
assisted self rescue.  The individual entering the pit shall remain therein for as brief a period as practical, 
commensurate with performance of his/her work.  After removing the smeared zone, samples shall be 
obtained with a decontaminated trowel or spoon.   
 
6.8.3.5 Geotechnical Sampling 

In addition to the equipment described in Section 6.8.3.2, the following equipment is needed for 
geotechnical sampling: 
 
• Soil sampling equipment, similar to that used in shallow drilled boring (i.e., thin-walled tube 

samplers), that can be pushed or driven into the floor of the test pit. 
 
• Suitable driving (e,g., sledge hammer) or pushing (e.g., backhoe bucket) equipment used to advance 

the sampler into the soil. 
 
• Knives, spatulas, and other suitable devices for trimming hand-carved samples. 
 
• Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely 

transporting collected soil samples. 
 
• Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil samples 

for classification and strength properties. 
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Disturbed grab or bulk geotechnical soil samples may be collected for most soil in the same manner as 
comparable soil samples for chemical analysis.  These collected samples may be stored in jars or plastic-
lined sacks (larger samples), which will preserve their moisture content.  Smaller samples of this type are 
usually tested for their index properties to aid in soil identification and classification: larger bulk samples 
are usually required to perform compaction tests. 
 
Relatively undisturbed samples are usually extracted in cohesive soil using thin-walled tube samplers, 
and such samples are then tested in a geotechnical laboratory for their strength, permeability, and/or 
compressibility.  The techniques for extracting and preserving such samples are similar to those used in 
performing Shelby tube sampling in borings, except that the sampler is advanced by hand or backhoe, 
rather than by a drill rig.  Also, the sampler may be extracted from the test pit by excavation around the 
tube when it is difficult to pull it out of the ground.  If this excavation requires entry of the test pit, the 
requirements described in Section 6.8.3.4 shall be followed.  The thin-walled tube sampler shall be 
pushed or driven vertically into the floor or steps excavated in the test pit at the desired sampling 
elevations.  Extracting tube samples horizontally from the walls of the test pit is not appropriate because 
the sample will not have the correct orientation. 
 
A sledge hammer or backhoe may be used to drive or push the tube into the ground.  Place a piece of 
wood over the top of the sampler or sampling tube to prevent damage during driving/pushing of the 
sample.  Pushing the sampler with a constant thrust is always preferable to driving it with repeated blows, 
thus minimizing disturbance to the sample.  When using a sledge hammer, it is recommended that the 
sampler be stabilized using a rope/strap wrench or pipe wrench to remove the person’s hands holding the 
sampler from the strike zone.  If the sample cannot be extracted by rotating it at least two revolutions (to 
shear off the sample at the bottom), hook the sampler to the excavator or backhoe and extract.  This 
means an alternative head will be used as a connection point or that multiple choke hitches will be 
applied to extract the sampler.  If this fails and the excavator can dig deeper without potentially impacting 
subsurface utilities, excavate the sampler.  If this fails or if the excavator cannot be used due to 
subsurface utilities, hand-excavate to remove the soil from around the sides of the sampler.  If hand-
excavation requires entry into the test pit, the requirements in Section 6.8.3.4 must be followed.  Prepare 
the sample as described in Steps 9 through 13 in Section 6.2.3, and label, pack and transport the sample 
in the required manner, as described in SOPs SA-6.3 and SA-6.1. 
 
6.8.4 Backfilling of Trenches and Test Pits 

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end of each 
day.  No excavations shall remain open during non-working hours unless adequately covered or 
otherwise protected.   
 
Before backfilling, the onsite crew may photograph, if required by the project-specific work plan, all 
significant features exposed by the test pit and trench and shall include in the photograph a scale to show 
dimensions.  Photographs of test pits shall be marked to include site number, test pit number, depth, 
description of feature, and date of photograph.  In addition, a geologic description of each photograph 
shall be entered in the site logbook.  All photographs shall be indexed and maintained as part of the 
project file for future reference. 
 
After inspection, backfill material shall be returned to the pit under the direction of the FOL.  Backfill 
should be returned to the trench or test pit in 6-inch to 1-foot lifts and compacted with the bucket. Remote 
controlled tampers or rollers may be lowered into the trench and operated from top side. This procedure 
will continue to the grade surface. It is recommended that the trench be tracked or rolled in. During 
excavation, clean soil from the top 2 feet may have been separated to be used to cover the last 
segments. Where these materials are not clean, it is recommended that clean fill be used for the top 
cover. 
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If a low-permeability layer is penetrated (resulting in groundwater flow from an upper contaminated flow 
zone into a lower uncontaminated flow zone), backfill material must represent original conditions or be 
impermeable.  Backfill could consist of a soil-bentonite mix prepared in a proportion specified by the FOL 
(representing a permeability equal to or less than original conditions).  Backfill can be covered by "clean" 
soil and graded to the original land contour.  Revegetation of the disturbed area may also be required. 
 
6.9 Records 

The appropriate sample log sheet (see Attachment A of this SOP) must be completed by the site 
geologist/sampler for all samples collected.  All soil sampling locations should be documented by tying in 
the location of two or more nearby permanent landmarks (building, telephone pole, fence, etc.) or 
obtaining GPS coordinates; and shall be noted on the appropriate sample log sheet, site map, or field 
notebook.  Surveying may also be necessary, depending on the project requirements.   
 
Test pit logs (see Attachment C of this SOP) shall contain a sketch of pit conditions.  If the project-specific 
work plan requires photographs, 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: 
 
• Name and location of job 
 
• Date of boring and excavation 
 
• Approximate surface elevation 
 
• Total depth of boring and excavation 
 
• Dimensions of pit 
 
• Method of sample acquisition 
 
• Type and size of samples 
 
• Soil and rock descriptions 
 
• Photographs if required 
 
• Groundwater levels 
 
• PID/FID/LEL/O2 meter readings 
 
• Other pertinent information, such as waste material encountered 
 
In addition, site-specific documentation to be maintained by the SSO and/or Competent Person will be 
required including: 
 
• Calibration logs 
 
• Excavation inspection checklists 
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• Soil type classification 
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ATTACHMENT A 
SOIL & SEDIMENT SAMPLE LOG SHEET 
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ATTACHMENT C 
TEST PIT LOG 
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ATTACHMENT D 
REMOTE SAMPLE HOLDER FOR TEST PIT/TRENCH SAMPLING 
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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 Tetra Tech NUS, Inc. 
(TtNUS) field activities. 
 
2.0 SCOPE 

Documents presented within this SOP (or equivalents) shall be used for all TtNUS field activities, as 
applicable.  Other or additional documents may be required by specific client contracts or project planning 
documents. 
 
3.0 GLOSSARY 

None. 
 
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager (PM) - The PM is responsible for obtaining hardbound controlled-distribution logbooks 
(from the appropriate source), as needed.  In addition, the Project Manager is responsible for placing all 
field documentation used in site activities (i.e., records, field reports, sample data sheets, field notebooks, 
and the site logbook) in the project's central file upon the completion of field work. 
 
Field Operations Leader (FOL) - The FOL is responsible for ensuring that the site logbook, notebooks, 
and all appropriate and current forms and field reports included in this SOP (and any additional forms 
required by the contract) are correctly used, accurately filled out, and completed in the required time 
frame. 
 
General personnel qualifications for field documentation activities include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate procedures for documentation, handling, packaging, and shipping.  
 
 
5.0 PROCEDURES 

5.1 SITE LOGBOOK 

5.1.1 General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on-site 
activities are documented.  At a minimum, record or reference the following activities/events (daily) in the 
site logbook: 
 
• All field personnel present 
• Arrival/departure times and names of site visitors 
• Times and dates of health and safety training 
• Arrival/departure times of equipment 
• Times and dates of equipment calibration 
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• Start and/or completion of borehole, trench, monitoring well installation activities, etc. 
• Daily on-site activities 
• Sample pickup information 
• Health and safety issues (level of protection, personal protective equipment [PPE], etc.) 
• Weather conditions 
 
Maintain a site logbook for each project and initiate it at the start of the first on-site activity (e.g., site visit 
or initial reconnaissance survey).  Make entries every day that on-site activities take place involving 
TtNUS or subcontractor personnel.  Upon completion of the fieldwork, provide the site logbook to the PM 
or designee for inclusion in the project's central file. 
 
Record the following information on the cover of each site logbook: 
 
• Project name 
• TtNUS project number 
• Sequential book number 
• Start date 
• 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, either record the measurements and equipment used in the 
site logbook or reference the field notebook in which the measurements are recorded (see Attachment A).   
 
Make all logbook, notebook, and log sheet entries in indelible ink (black pen is preferred).  No erasures 
are permitted.  If an incorrect entry is made, cross out the entry with a single strike mark, initial, and date 
it.  At the completion of entries by any individual, the logbook pages used must be signed and dated by 
the person making the entries.  The site logbook must also be signed by the FOL at the end of each day. 
 
5.1.2 Photographs 

Sequentially number movies, slides, or photographs taken of a site or any monitoring location to 
correspond to logbook/notebook entries.  Enter the name of the photographer, date, time, site location, 
site description, and weather conditions in the logbook/notebook 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/notebook.  If possible, such techniques shall be avoided because they can adversely affect the 
accuracy of photographs.  Chain-of-custody procedures depend on the subject matter, type of camera 
(digital or film), and the processing it requires.  Follow chain-of-custody procedures for film used for aerial 
photography, confidential information, or criminal investigation.  After processed, consecutively number 
the slides of photographic prints and label them according to the logbook/notebook descriptions.  Docket 
the site photographs and associated negatives and/or digitally saved images to compact disks into the 
project's central file. 
 
5.2 FIELD NOTEBOOKS 

Key field team personnel may maintain a separate dedicated field 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 
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separate field notebook.  Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 
 
5.3 FIELD FORMS 

All TtNUS field forms (see list in Section 6.0 of this SOP) can be found on the company's intranet site 
(http://intranet.ttnus.com) under Field Log Sheets.  Forms may be altered or revised for project-specific 
needs, subject to 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 SOPs.   
 
5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3.1.1 Sample Log Sheet 

Sample log sheets are used to record specified types of data while sampling.  The data recorded on 
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or 
irregularities encountered during sampling.  Complete a sample log sheet 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.  Complete the required information on the adhesive 
labels and apply them to every sample container.  Obtain sample labels from the appropriate 
program/project source, request that they be electronically generated in house, or request them the 
laboratory subcontractor. 
 
5.3.1.3 Chain-of-Custody Record  

The chain-of-custody record is a multi-part 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 as follows for any samples collected for chemical or geotechnical analysis whether the 
analyses are performed on site or off site: 
 
• Retain one carbonless copy of the completed chain-of custody form in the field. 
• Send one copy is sent to the PM (or designee) 
• Send the original to the laboratory with the associated samples.  Place the original (top, signed copy) 

of the chain-of custody form inside a large Ziploc®-type bag taped inside the lid of the shipping cooler.  
If multiple coolers are sent but are included on one chain-of custody form, send the form with the 
cooler containing vials for volatile organic compound (VOC) analysis or the cooler with the air bill 
attached.  Indicate on the air bill how many coolers are included with that shipment.   

 
An example of a chain-of-custody form is provided as Attachment C.  After the samples are received at 
the laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed 
chain-of custody form (any discrepancies between the sample labels and chain-of custody form and any 
other problems that are noted are resolved through communication between the laboratory point-of-
contact and the TtNUS PM).  The chain-of custody form is signed and copied.  The laboratory will retain 
the copy, and the original becomes part of the samples' corresponding analytical data package.   
 
5.3.1.4 Chain-of-Custody Seal 

Attachment D is an example of a custody seal.  The custody seal is an adhesive-backed label that is part 
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 transport to the laboratory.  Sign and date custody seals 
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and affix them across the lid and body of each cooler (front and back) containing environmental samples 
(see SOP SA-6.1).  Obtain custody seals from the laboratory (if available) or purchase them from a 
supplier.    
 
5.3.1.5 Geochemical Parameters Log Sheets 

Complete Field Analytical Log Sheets to record geochemical and/or natural attenuation field test results.   
 
5.3.2 Hydrogeological and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

Complete a Groundwater Level Measurement Sheet for each round of water level measurements made 
at a site.   
 
5.3.2.2 Data Sheet for Pumping Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of 
data must be recorded, often within a short time period.  Use a Pumping Test Data Sheet to facilitate this 
task by standardizing the data collection format for the pumping well and observation wells, and allowing 
the time interval for collection to be established in advance.   
 
5.3.2.3 Packer Test Report Form 

Complete a Packer Test Report Form for each well at which a packer test is conducted.   
 
5.3.2.4 Boring Log 

Complete a Summary Log of Boring, or Boring Log for each soil boring performed to document the 
materials encountered, operation and driving of casing, and locations/depths of samples collected.  In 
addition, if volatile organics are monitored on cores, samples, cuttings from the borehole, or breathing 
zone, (using a photoionization detector [PID] or flame ionization detector [FID]), enter these readings on 
the boring log at the appropriate depth.  When they become available, enter the laboratory sample 
number, concentrations of key contaminants, or other pertinent information in the "Remarks" column.  
This feature allows direct comparison of contaminant concentrations with soil characteristics.   
 
5.3.2.5 Monitoring Well Construction Details Form 

Complete a Monitoring Well Construction Details Form 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, stick-up or flush 
mount), different forms are used.  
 
5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be 
filled out by the responsible field geologist or sampling technician. 
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5.3.2.7 Miscellaneous Monitoring Well Forms 

Miscellaneous monitoring well forms that may be required on a project-specific basis include the 
Monitoring Well Materials Certificate of Conformance and Monitoring Well Development Record.  Use a 
Monitoring Well Materials Certificate of Conformance to document all materials utilized during each 
monitoring well installation.  Use a Monitoring Well Development Record to document all well 
development activities. 
 
5.3.2.8 Miscellaneous Field Forms – Quality Assurance and Checklists 

Miscellaneous field forms/checklists forms that may be required on a project-specific basis include the 
following: 
 
• Container Sample and Inspection Sheet – use this form when a container (drum, tank, etc.) is 

sampled and/or inspected. 
 
• QA Sample Log Sheet – use this form when a QA sample such as an equipment rinsate blank, 

source blank, etc. is collected. 
 
• Field Task Modification Request (FTMR) – use this form to document deviations from the project 

planning documents.  The FOL is responsible for initiating the FTMRs.  Maintain copies of all FTMRs 
with the on-site planning documents, and place originals in the final evidence file. 

 
• Field Project Daily Activities Checklist and Field Project Pre-Mobilization Checklist – used these 

during both the planning and field effort to ensure that all necessary tasks are planned for and 
completed.  These two forms are not requirements but are useful tools for most field work. 

 
5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the 
proper operation and response of the equipment, to document the accuracy, precision, or sensitivity of 
the measurements, and determine if correction should be applied to the readings.  Some items of 
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, which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type 
of standard or calibration device.  Maintain an Equipment Calibration Log for each electronic measuring 
device used in the field; make entries for each day the equipment is used or in accordance with 
manufacturer recommendations. 
 
5.4 FIELD REPORTS 

The primary means of recording on-site 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 used for tracking and reporting of progress.  
Furthermore, the field logbook/notebooks remain on site for extended periods of time and are thus not 
accessible for timely review by project management.  Other reports useful for tracking and reporting the 
progress of field activities are described below. 
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5.4.1 Daily Activities Report 

To provide timely oversight of on-site contractors, complete and submit Daily Activities Reports (DARs) 
as described below. 
 
5.4.1.1 Description 

The DAR documents the activities and progress for each day's field work.  Complete this report on a daily 
basis whenever there are drilling, test pitting, well construction, or other related activities occurring that 
involve subcontractor personnel.  These sheets summarize the work performed and form the basis of 
payment to subcontractors.  The DAR form can be found on the TtNUS intranet site. 
 
5.4.1.2 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. 
 
5.4.1.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the DAR to the FOL for review and filing.  The Daily 
Activities Report is not a formal report and thus requires no further approval.  The DARs are retained by 
the FOL for use in preparing the site logbook and in preparing weekly status reports for submission to the 
PM. 
 
5.4.2 Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbook/notebook entries may be 
made for internal use.   
 
In addition to those described herein, other summary reports may also be contractually required. 
 
All TtNUS field forms can be found on the company's intranet site at http://intranet.ttnus.com under Field 
Log Sheets. 
 
6.0 LISTING OF FIELD FORMS ON THE TtNUS INTRANET SITE 

• Boring Log 
• Container Sample and Inspection Sheet 
• Daily Activities Checklist 
• Daily Activities Record 
• Equipment Calibration Log 
• Field Task Modification Request 
• Field Analytical Log sheet - Geochemical Parameters 
• Groundwater Level Measurement Sheet 
• Groundwater Sample Log Sheet 
• Hydraulic Conductivity Test Data Sheet 
• Low Flow Purge Data Sheet 
• Bedrock Monitoring Well Construction (Stick Up) 
• Bedrock Monitoring Well Construction Flush Mount 
• Bedrock Monitoring Well Construction Open Hole 
• Confining Layer Monitoring Well Construction  
• Monitoring Well Development Record 
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• Monitoring Well Materials Certificate of Conformance 
• Overburden Monitoring Well Construction Flush Mount 
• Overburden Monitoring Well Construction Stick Up 
• Packer Test Report Form 
• Pumping Test Data Sheet 
• QA Sample Log Sheet 
• Soil/Sediment Sample Log Sheet 
• Surface Water Sample Log Sheet 
• Test Pit Log 
• Field Project Pre-Mobilization Checklist 
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 ATTACHMENT A 
 TYPICAL SITE LOGBOOK ENTRY 
 
START TIME:         DATE:    
 
SITE LEADER:   
PERSONNEL: 

TtNUS  DRILLER  SITE VISITORS 
     
     
     

 
WEATHER:  Clear, 68°F, 2-5 mph wind from SE 
 
ACTIVITIES: 
 
 1. Steam jenney and fire hoses were set up. 
 2. Drilling activities at well ____ resumes.  Rig geologist was ______________.  See 

Geologist's Notebook, No. 1, page 29-30, for details of drilling activity.  Sample No. 123-21-
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 ______.  

 3. Drilling rig No. 2 steam-cleaned at decontamination pit.  Then set up at location of 
well _______. 

 4. Well ______ drilled.  Rig geologist was ____________________.  See Geologist's Notebook, 
No. 2, page ____ for details of drilling activities.  Sample numbers 123-22-S1, 123-22-S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

 5. 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."   

 6. EPA remedial project manger arrives on site at 14:25 hours. 
 7. Large dump truck arrives at 14:45 and is steam-cleaned.  Backhoe and dump truck set up 

over test pit _________. 
 8. 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 ___ resulted in a very soft and wet area.  A 
mound was developed and the area roped off. 

 9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 
17:50 hours.  Site activities terminated at 18:22 hours.  All personnel off site, gate locked. 

 
 
 
       
       
 Field Operations Leader 
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 ATTACHMENT B 
SAMPLE LABEL 
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 ATTACHMENT D 
 CHAIN-OF-CUSTODY SEAL 
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1.0 PURPOSE 

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment.  The purpose of this Standard Operating Procedure (SOP) is to 
protect site personnel, the general public, and the environment while preserving or maintaining sample 
integrity.  It is further intended through this procedure to describe the steps necessary for proper 
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field 
operation and analytical equipment.  
 
2.0 SCOPE AND APPLICABILITY 

This procedure applies to all equipment used to provide access to/acquire environmental samples that 
may have become contaminated through direct contact with contaminated media including air, water, and 
soil.  This equipment includes drilling and heavy equipment and chemical sampling and field analytical 
equipment.  Where technologically and economically feasible, single-use sealed disposable equipment 
will be employed to minimize the potential for cross-contamination.  This SOP also provides general 
reference information on the control of contaminated materials. 
 
Decontamination methods and equipment requirements may differ from one project to another.  General 
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address 
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.  
 
3.0 GLOSSARY 

Alconox/Liquinox - A brand of phosphate-free laboratory-grade detergent.  
 
Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific 
Quality Assurance Plan.  The solution is selected and employed as directed by the project chemist/health 
and safety professional. 
 
Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin 
column.  This water may also pass through additional filtering media to attain various levels of analyte-
free status.  The DI water should meet College of American Pathologists (CAP) and National Committee 
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type I water. 
 
Potable Water - Tap water from any municipal water treatment system.  Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 
 
Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water.  High-pressure spray is employed to remove solids from equipment. 
 
Solvent – A liquid in which solid chemicals or other liquids are dissolved.  The solvent of choice is 
pesticide-grade isopropanol.  Use of other solvents (methanol, acetone, or hexane) may be required for 
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified 
in the project planning documents.  For example, it may be necessary to use hexane when analyzing for 
trace levels of pesticides, PCBs, or fuels.  In addition, because many of these solvents are not miscible in 
water, the equipment should be air dried prior to use.  Solvents should not be used on PVC equipment or 
well construction materials. 
 
Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water 
to remove various organic/inorganic chemicals from equipment. 
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 
 
Decontamination Personnel - Individuals assigned the task of decontamination.  It is the responsibility of 
these individuals to understand the use and application of the decontamination process and solutions as 
well as the monitoring of that process to ensure that it is working properly.  This is accomplished through 
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection 
of rinsate blanks to verify contaminant removal. 
 
Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning 
documents. This includes on-site verification that all field activities are performed in compliance with 
approved SOPs or as otherwise dictated by the approved project plan(s).  The FOL is also responsible for 
the completion and accuracy of all field documentation.   
 
Site Safety Officer (SSO) - Exercises shared responsibility with the FOL concerning decontamination 
effectiveness.  All equipment arriving on site (as part of the equipment inspection), leaving the site, and 
moving between locations is required to go through a decontamination evaluation.  This is accomplished 
through visual examination and/or instrument screening to determine the effectiveness of the 
decontamination process.  Improper or incomplete decontamination is sufficient to restrict equipment from 
entering the site, exiting the site, or moving to a new location on the site until the objectives are 
successfully completed. 
 
General personnel qualifications for decontamination activities include the following: 
 
• Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training. 
 
• Capability of performing field work under the expected physical and environmental (i.e., weather) 

conditions. 
 
• Familiarity with appropriate decontamination procedures.  
 
5.0 HEALTH AND SAFETY 

In addition to the health and safety issues and reminders specified in subsections of this SOP, the 
following considerations and requirements must be observed as SOPs for field equipment 
decontamination activities: 
 
• If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment 

decontamination activities, the FOL must first obtain the manufacturer’s/supplier’s Material Safety 
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site 
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication 
Program. 

 
• Review and observe specific health and safety requirements (e.g., personal protective equipment 

[PPE]) specified in the project-specific health and safety plan for this activity. 
 
6.0 EQUIPMENT LIST 

• Wood for decontamination pad construction, when applicable (see Section 7.1). 
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• Tools for constructing decontamination pad frame, when applicable (see Section 7.1). 
 
• Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable 

(see Section 7.1). 
 
• Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2). 
 
• PPE as specified in the project health and safety plan. 
 
• Soap and water for washing and rinsing. 
 
• Deionized water for final rinsing. 
 
• Solvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2). 
 
• Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2). 
 
• Sample bottles for collecting rinsate blanks (see Section 7.2). 
 
• Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor 

decontaminated equipment for organic vapors generated through the existence of residual 
contamination or the presence of decontamination solvent remaining after the piece was rinsed. 

 
• Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of 

Section 7.2). 
 
• Paper towels or cloths for wiping. 
 
• Brushes, scrapers, or other hand tools useful for removing solid materials from equipment. 
 
• Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section 

7.2.2). 
 
• Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3). 
 
• Drum labels for waste drums (see Attachment A). 
 
7.0 PROCEDURES 

The process of decontamination is accomplished through the removal of contaminants, neutralization of 
contaminants, or isolation of contaminants.  To accomplish this activity, preparation is required including 
site preparation, equipment selection, and evaluation of the decontamination requirements and 
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection 
of the types of decontamination and where it will be conducted.  For purposes of this SOP, discussion is 
limited to decontamination procedures for general environmental investigations.  
 
Decontamination processes will be performed at the location(s) specified in project-specific planning 
documents.  Typical decontamination locations include the following: 
 
• Temporary decontamination pads/facilities 
• Sample locations 
• Centralized decontamination pad/facilities 
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• Combination of some or all of the above 
 
The following discussion includes general considerations for the decontamination process.  Specific 
construction and implementation procedures will be as specified in the project-specific planning 
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements 
in the planning documents is met.  This intent is to contain any residual fluids and solids generated 
through the decontamination process. 
 
7.1 Decontamination Pad Design/Construction Considerations 

7.1.1 Temporary Decontamination Pads 

Temporary decontamination pads may be constructed at satellite locations within the site area in support 
of temporary work areas. These structures are generally constructed to support the decontamination of 
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.  
 
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil 
generated during decontamination procedures. Therefore, construction of these pads should take into 
account the following considerations: 
 
• Site location – The decontamination site selected should be far enough from the work site to 

maximize decontamination effectiveness while minimizing travel distance.  The location of the 
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee, 
compliance with as many of the following characteristics as practicable: 

 
- Well removed from pedestrian/vehicle thoroughfares. 
 
- Avoidance of areas where control/custody cannot be maintained. 

 
- Avoidance of areas where potential releases of contaminated media or decontamination fluids 

may be compounded through access to storm water transport systems, streams, or other 
potentially sensitive areas. 

 
- Avoidance of potentially contaminated areas. 

 
- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur. 

 
The selected decontamination site should include the following, where possible: 
 
- Areas where potable water and electricity are provided. 
 

Safety Reminder 
When utilizing electrical power sources, either hard-wired or portable-generated sources, 
ensure that: 
 
-  All power is routed through a Ground Fault Circuit Interrupter (GFCI). 
 
-  All power cords are in good condition (no physical damage), rated for the intended 
energy load, and designated for outdoor use. 
 
In situations where accomplishing these elements is not possible, it will be necessary to 
implement a site electrical grounding program. 
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- Areas where support activities such as removing decontamination waters soil and sediment are 

possible without entering an active exclusion zone. 
 

- Areas that offer sufficient size to carry out the specific decontamination sequence. 
 
• Decontamination pad (decon pad) – The decon pad shall be constructed to meet the following 

characteristics: 
 

- Size – The size of the pad should be sufficient to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. The size should permit these movements utilizing pressure/steam washer 
wands and hoses and minimizing splash due to work in close quarters.  
 

- Slope – An adequate slope will be constructed to permit the collection of water and potentially 
contaminated soil within a trough or sump constructed at one end.  The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks.  Because the pad will be sloped, place a 
light coating of sand over the plastic to minimize potential slips and falls.  See the text about 
liners below. 
 

- Sidewalls – The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is 
not achievable) to provide adequate containment for wash waters and soil.  If splash represents a 
potential problem, splash guards should be constructed to control overspray.  Sidewalls may be 
constructed of wood, inflatables, sand bags, etc. to permit containment.  Splash guards are 
typically wood frames with Visqueen coverings to control overspray. 
 

- Liner – Depending on the types of equipment and decontamination method to be used, the liner 
should be of sufficient thickness to provide a puncture-resistant barrier between the 
decontamination operation and the unprotected environment.  Care should be taken to examine 
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that 
could puncture the liner.  Liners are intended to form an impermeable barrier.  The thickness may 
vary from a minimum recommended thickness of 10 mil to 30 mil.  The desired thickness may be 
achieved through layering materials of lighter construction. It should be noted that various 
materials (rubber, polyethylene sheeting) become slippery when wet.  To minimize this potential 
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction 
as necessary.  
 

- Wash/drying racks – Auger flights, drill/drive rods, and similar equipment require racks positioned 
off of the ground to permit these articles to be washed, drained, and dried while secured from 
falling during this process.  
 

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar 
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.  
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange. 
 
• Maintenance – Maintain the decontamination area by: 
 

- Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in 
eliminating slip, trip, and fall hazards.  In addition, these articles will reduce potential backsplash 
and cross-contamination. 

 



 Number 
 SA-7.1 

Page 
 7 of 16 

Subject DECONTAMINATION OF FIELD 
 EQUIPMENT  

Revision 
 6 

Effective Date 
 01/28/2009 

 

019611/P Tetra Tech NUS, Inc. 

- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination. 

 
- PPE – Periodically evaluate the condition of, and maintain the decontamination equipment, 

including regular cleaning of face shields and safety glasses.  This is critical to ensuring the 
safety of decontamination personnel and the integrity of the decontamination process, and it will 
ensure that equipment is functioning properly.  

 
7.1.2 Decontamination Activities at Drill Rigs/DPT Units  

During subsurface sampling activities including drilling and DPT activities, decontamination of drive rods, 
Macro Core Samplers, split spoons, etc. is typically conducted at an area adjacent to the operation.  
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and 
brushes.  This area requires sufficient preparation to accomplish the decontamination objectives. 
 
Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and 
spills from reaching unprotected environmental media.  Drying racks shall be employed as directed for 
temporary pads to permit parts to dry and be evaluated prior to use/reuse.  Methodology regarding this 
activity is provided in Section 7.2. 
 
7.1.3 Decontamination Activities at Remote Sample Locations  

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be 
evacuated of potentially contaminated media to the extent possible.  This equipment should be wrapped 
in plastic for transport to the temporary/centralized decontamination location for final cleaning and 
disposition.  Flushing and cleaning of single-use equipment such as disposable trowels, tubing, and 
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been 
removed. 
 
7.2 Equipment Decontamination Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 
 
7.2.1 Monitoring Well Sampling Equipment 

7.2.1.1 Groundwater sampling equipment – This includes pumps inserted into monitoring wells such 
as bladder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers, etc. 

1. Evacuate to the extent possible, any purge water within the pump/bailer. 
 
2. Scrub using soap and water and/or steam clean the outside of the pump/bailer and, if applicable, the 

pump tubing. 
 
3. Insert the pump and tubing/bailer into a clean container of soapy water.  Pump/run a sufficient 

amount of soapy water through the pump/bailer to flush out any residual well water.  After the pump is 
flushed, circulate soapy water through the pump to ensure that the internal components are 
thoroughly flushed. 

 
4. Remove the pump and tubing/bailer from the container 
 
5. Rinse external pump components using tap water. 
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6. Insert the pump and tubing/bailer into a clean container of tap water.  Pump/run a sufficient amount of 

tap water through the pump/bailer to evacuate all of the soapy water (until clear).  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents – 

Use the procedures defined in the project-specific planning documents.  If they are not 
defined, contact the FOL for guidance.   The solvent rinse described in Step 7 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
7. If groundwater contains or is suspected to contain oil, grease, PAHs, PCBs, or other hard to remove 

organic materials, rinse the equipment to be cleaned with pesticide-grade isopropanol. 
 
8. Pass deionized water through the hose to flush out the tap water and solvent residue as applicable. 
 
9. Drain residual deionized water to the extent possible. 
 
10. Allow components of the equipment to air dry. 
 
11. For bladder pumps, disassemble the pump and wash the internal components with soap and water, 

then rinse with tap water, isopropanol, and deionized water and allow to dry.  After the parts are dry, 
conduct a visual inspection and a monitoring instrument scan to ensure that potential contaminants 
and all decontamination solvent have been removed.  Collect a rinsate blank in accordance with the 
project-specific planning documents to ensure that the decontamination process is functioning as 
intended.  The typical frequency of collection for rinsate blanks is 1 per 20 field samples.  In addition, 
wipe samples or field tests such as UV light may be used. 

 
12. Wrap pump/bailer in aluminum foil or a clear clean plastic bag for storage. 
 

SAFETY REMINDER 
Remember when handling powered equipment to disconnect the power source and 

render the equipment to a zero energy state (both potential and kinetic) before opening 
valves, disconnecting lines, etc.  

 
7.2.1.2 Electronic Water Level Indicators/Sounders/Tapes 

During water level measurements, rinsing the extracted tape and probe with deionized water and wiping 
the surface of the extracted tape between locations is acceptable.  However, periodic full 
decontamination should be conducted as follows:  
 
1. Wash with soap and water 
2. Rinse with tap water 
3. Rinse with deionized water 
 

NOTE 
In situations where oil, grease, free product, other hard to remove materials are 

encountered, probes and exposed tapes should be washed in hot soapy water.  If probes 
or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.), 

they should be removed from service. 
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7.2.1.3 Miscellaneous Equipment 

Miscellaneous equipment including analytical equipment (water quality testing equipment) shall be 
cleaned per manufacturers’ instructions.  This generally includes wiping the sensor housing and rinsing 
with tap and deionized water. 
 
Coolers/shipping containers employed to ship samples are received from the laboratory in a variety of 
conditions including marginal to extremely poor.  Coolers shall be evaluated prior to use for the following: 
 
• Structural integrity – Coolers missing handles or having breaks in the outer housing should be 

removed and not used.  Notify the laboratory that the risk of shipping samples in the cooler(s) 
provided is too great and request a replacement unit. 

 
• Cleanliness – As per protocol, only volatile organic samples are accompanied by a trip blank.  If a 

cooler’s cleanliness is in question (visibly dirty/stained) or if there are noticeable odors, the cooler 
should be decontaminated prior to use as follows: 

 
1. Wash with soap and water 
2. Rinse with tap water 
3. Dry 

 
If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping 
container and ask the cooler provider (e.g., the analytical laboratory) to provide a replacement unit. 
 
7.2.2 Downhole Drilling Equipment 

This includes any portion of the drill rig that is over the borehole, including auger flights, drill stems, rods, 
and associated tooling that would extend over the borehole.  The following procedure is to be employed 
prior to initiating the drilling/sampling activity, then between locations: 
 

CAUTION 
Exercise care when using scrapers to remove soil and debris from downhole drilling 
equipment.  Inadvertent slips of scrapers have resulted in cuts, scrapes, and injured 

knuckles, so use scrapers carefully when removing soil from these items. 

 
1. Remove loose soil using shovels, scrapers, etc. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment being decontaminated. 
 

CAUTION 
In Step 3, do not rinse PE, PVC, and associated tubing with solvents.  The appropriate 

procedures should be defined within the project-specific planning documents.  If they are 
not defined, contact the FOL for guidance.  The solvent rinse described in Step 4 may be 

omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to 
remove organic materials. 

 
3. Rinse the equipment with tap water, where applicable (steam cleaning and pressure washing 

incorporate rinsing as part of the process). 
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4. If the equipment has directly or indirectly contacted contaminated sample media and is known or 
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove organic 
materials, rinse equipment with pesticide-grade isopropanol 

 
5. To the extent possible, allow components to air dry. 
 
6. If the decontaminated equipment is to be used immediately after decontamination, screen it with a 

calibrated photoionization detector (PID)/flame ionization detector (FID) to ensure that all 
contaminants and possible decontamination solvents (if they were used) have been adequately 
removed. 

 
7. Wrap or cover equipment in clear plastic until it is time to be used. 
 

SAFETY REMINDER 
Even when equipment is disconnected from power sources, dangers such as the 

following may persist:  
 
Falls - An auger flight standing on its end may fall and injure someone.  Secure all loose 

articles to prevent heavy articles from falling onto people or equipment. 
 

Burns - Steam cleaner water is heated to more than 212 ˚F and exhibits thermal energy 
that can cause burns.  Prevent contact of skin with hot water or surfaces. 

 
High water pressure - Pressure washer discharge can have 2,000 to 4,000 psi of water 

pressure.  Water under this amount of pressure can rupture skin and other human 
tissues.  Water at  4,000 psi exiting a 0˚ tip can be dangerous because of its relatively 
high cutting power.  The exit velocity and cutting power of the water are reduced when 

exiting a 40˚ fan tip, but damage to soft tissues is still possible. 

 
In general, follow the rules below to avoid injury, equipment damage, or incomplete decontamination: 
 
1. Read the operating manual and follow the manufacturers’ recommended safety practices before 

operating pressure washers and steam cleaners. 
 
2. Never point the pressure washer or steam cleaner at another person or use to clean your boots or 

other parts of your body.  Water lacerations and burns may appear to be minor at first but can be life 
threatening.  Do not attempt to hold small parts in your hand while washing them with high- 
temperature or high-pressure water. 

 
3. Always wear PPE as specified in the HASP such as:  
 

- Hard hat, safety glasses, splash shield, impermeable apron or splash suit, and hearing 
protection. Remember that excessive noise is a hazard when operating gas-powered engines 
and electrically driven pressure washers.  PPE will be identified in your project specific planning 
documents. 

 
4. Inspect each device before use.  An inspection checklist will be provided in the project-specific 

planning documents. If it is a rented device, safety measures are typically provided by the vendor.  In 
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, do not 
operate it until you obtain and thoroughly review operating instructions and recommended safety 
practices. 

 
5. Do not modify equipment unless the manufacturer has approved the modifications. 
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7.2.3 Soil/Sediment Sampling Equipment 

This section applies to soil sampling equipment including but not limited to hand augers, stainless steel 
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc. 
 
1. Remove all loose soil from the equipment through manual means. 
 
2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure 

washing, remove visible dirt/soil from the equipment. 
 
3. Rinse the equipment with tap water.  
 

CAUTION 
Do not rinse PE, PVC, and associated tubing with solvents.  The appropriate procedures 
should be defined within the project-specific planning documents.  If they are not defined, 

contact the FOL for guidance.  The solvent rinse described in Step 4 may be omitted if 
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic 

materials. 

 
4. If the equipment is contaminated or suspected to be contaminated with oil, grease, PAHs, PCBs, or 

other hard to remove organic materials, rinse the equipment with pesticide-grade isopropanol. 
 
5. Rinse the equipment with deionized water. 
 
6. To the extent possible, allow components to air dry. 
 
7. If the equipment is to be used immediately after decontamination, screen it with a calibrated PID/FID 

to ensure that all solvents (if they were used) and trace contaminants have been adequately 
removed. 

 
8. After the equipment has dried, wrap it in aluminum foil for storage until use. 
 
Dredges employed in sediment sampling are typically decontaminated as follows: 
 
• Remove the sediment sample from the sampling device 
  
• If sufficient associated surface water is available at the sampling site, place the dredge in the water 

and flush to remove visible sediment.   
 
• Extract the dredge and wash it in soap and water per the project-specific planning documents. 
 

CAUTION 
When handling dredges, the primary safety concern is trapping fingers or extremities in 

the larger dredge samplers within the jaws or pinch points of the mechanical jaws.  Keep 
hands, fingers, and extremities away from these pinch and compression points.  Either 

handle the device by the rope or preferably lock the jaws in place to control the potential 
for closing during maintenance and/or cleaning. 

 



 Number 
 SA-7.1 

Page 
 12 of 16 

Subject DECONTAMINATION OF FIELD 
 EQUIPMENT  

Revision 
 6 

Effective Date 
 01/28/2009 

 

019611/P Tetra Tech NUS, Inc. 

7.3 Contact Waste/Materials 

During the course of field investigations, disposable/single-use equipment becomes contaminated.  
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample 
containers.  
 
With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of 
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled 
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable 
federal, state, and local regulations. 
 
7.3.1 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments 

NOTE 
Requirements for waste storage may differ from one facility to the next.  Facility-specific 

directions for waste storage areas will be provided in project-specific documents, or 
separate direction will be provided by the Project Manager. 

 
1. Assume that all investigation-derived waste (IDW) generated from decontamination activities contains 

the hazardous chemicals associated with the site unless there are analytical or other data to the 
contrary.  Waste solution volumes could vary from a few gallons to several hundred gallons in cases 
where large equipment required cleaning. 

 
2. Where possible, use filtering systems to extend the use of water within a closed system wash unit to 

recycle water and to reduce possible waste amounts.  
 

NOTE 
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. 
 
3. Label waste storage containers appropriately labeled (see Attachment A). 
 
4. Ensure that the IDW storage area is configured to meet the following specifications to permit access 

to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal 
route is determined: 

 
- Enclose areas accessible by the general public using construction fencing and signs. 
 
- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet. 

 
- Maintain the retaining bolt and label on the outside of storage containers where readily visible. 
 
- Provide at least 4 feet of room between each row of pallets to allow access to containers for 

sampling, drum removal, and spill response. 
 

- As directed in project-specific planning documents, maintain an IDW Inventory List and provide 
the list to the site Point of Contact at the termination of each shift. 

 
- Maintain spill response equipment at the IDW storage area in case it is required for immediate 

access.   
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- Where possible, use equipment for moving containers.  Where not possible, obtain help to 
manipulate containers.  
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CAUTION 
Each container of water can weigh up to 490 pounds.  Each 55-gallon drum of wet soil 
can weigh more than 750 pounds.  Fill drums and temporary containers to 80 percent 

capacity to minimize spill and handling difficulties.  Use drum carts to move filled drums.  
 

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health 
and Safety Guidance Manual. 

 
When placing drums, keep your fingers out of pinch and smash points such as between 
the drums.  In some cases such as well development and/or purge water, you can place 

the drums to be filled on the pallet and transport materials in smaller easier to handle 
containers. 

 
7.4 Decontamination Evaluation 

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the 
following manner: 
 
• Visual evaluation – A visual evaluation will be conducted to ensure the removal of particulate matter.  

This shall be done to ensure that the washing/rinsing process is working as intended. 
 
• Instrument Screening – A properly calibrated PID/FID should be used to evaluate the presence of site 

contaminants and solvents used in the cleaning process.  The air intake of the instrument shall be 
passed over the article to be evaluated.  Avoid placing the instrument probe into residual waters.  A 
PID/FID reading greater than the daily established background level requires a repeat of the 
decontamination process, followed by rescreening with the PID/FID.  This sequence must be 
repeated until no instrument readings greater than the daily established background level are 
observed.  It should be noted that the instrument scan is only viable if the contaminants are 
detectable within the instrument’s capabilities. 

 

NOTE 
When required by project-specific planning documents, collection of rinsate blanks (see 

next step) shall be completed without exception unless approval to not collect these 
samples is obtained from the Project Manager. 

 
• Collection of Rinsate Blanks – It is recommended that rinsate samples be collected to: 
 
 - Evaluate the decontamination procedure representing different equipment applications (pumps 

versus drilling equipment) and different decontamination applications. 
 
 - Single-use disposable equipment – The number of samples should represent different types of 

equipment as well as different lot numbers of single-use articles. 
 
 - The collection and the frequency of collection of rinsate samples are as follows unless specified 

differently in the project-specific planning documents: 
 

• Per decontamination method 
• Per disposable article/batch number of disposable articles 
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NOTE 
 It is recommended that an initial rinsate sample be collected early in the project to 

ensure that the decontamination process is functioning properly and to avoid using a 
contaminated batch of single-use articles.  It is recommended that a follow-up sample be 
collected later during the execution of the project to ensure that those conditions do not 

change.   
Rinsate samples collection may be driven by types of and/or levels of contaminant. 

Difficult to remove contaminants, oils/greases, some PAHs/PCBs, etc. may also support 
the collection of additional rinsates due to the obvious challenges to the decontamination 

process.  This is a field consideration to be determined by the FOL.  
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FIELD LOG SHEETS 





Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG

          PROJECT NAME : INSTRUMENT NAME/MODEL:

          SITE NAME: MANUFACTURER:

          PROJECT No.: SERIAL NUMBER:

Date Instrument Person     Instrument Settings st me    In ru nt Readings Calibration Remarks
of I.D. Performing Pre- Post- Pre- Post- Standard and

Calibration Number Calibration calibration calibration calibration calibration (Lot No.) Comments



Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

  Project Name:   Project No.:
  Location:   Personnel:
  Weather Conditions:   Measuring Device:
  Tidally  Influenced: Yes ____   No ____   Remarks:

Well or Elevation of Total Water Level Thickness of Groundwater
Piezometer Date Time Reference Point Well Depth Indicator Reading Free Product Elevation     Comments

Number (feet)* (feet)* (feet)* (feet)* (feet)*

* All measurements to the nearest 0.01 foot

Page ____ of ____ 



LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: _________________________________ WELL ID.: ______________________________
PROJECT NUMBER: _________________________________ DATE: ______________________________

Time Water Level Flow pH S. Cond. Turb. DO Temp. ORP Salinity
Comments

(Hrs.) (Ft. below TOC) (mL/Min.) (S.U.) (mS/cm) (NTU) (mg/L) (Celcius) mV % or ppt

SIGNATURE(S): _______________________________ PAGE___OF___



Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page ___ of _____

Well: __________________________Depth to Bottom (ft.): ________________ Responsible Personnel: _________________________________
Site: ___________________________Static Water Level Before (ft.): _________Drilling Co.: ___________________________________________
Date Installed: ___________________Static Water Level After (ft.): ___________Project Name: _________________________________________
Date Developed: _________________Screen Length (ft.): __________________Project Number: _______________________________________
Dev. Method: ____________________Specific Capacity: __________________
Pump Type: _____________________Casing ID (in.): ______________________
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Tetra Tech NUS, Inc. EQUIPMENT CALIBRATION LOG

          PROJECT NAME : INSTRUMENT NAME/MODEL:

          SITE NAME: MANUFACTURER:

          PROJECT No.: SERIAL NUMBER:

Date Instrument Person     Instrument Settings     Instrument Readings Calibration Remarks
of I.D. Performing Pre- Post- Pre- Post- Standard and

Calibration Number Calibration calibration calibration calibration calibration (Lot No.) Comments



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page___ of ___

  Project Site Name:    Sample ID No.:
  Project No.:    Sample Location:

   Sampled By:
      []  Surface Soil    C.O.C. No.:
      []  Subsurface Soil
      []  Sediment    Type of Sample:
      []  Other:      []  Low Concentration
      []  QA Sample Type:      []  High Concentration

GRAB SAMPLE DATA:

Date:    Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time:
Method:
Monitor Reading (ppm):
COMPOSITE SAMPLE DATA:

Date: Time    Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis          Container Requirements          Collected Other

OBSERVATIONS / NOTES: MAP:

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page___ of ___

  Project Site Name:     Sample ID No.:
  Project No.:     Sample Location:

    Sampled By:
      []  Stream     C.O.C. No.:
      []  Spring
      []  Pond     Type of Sample:
      []  Lake       []  Low Concentration
      []  Other:       []  High Concentration
      []  QA Sample Type:

SAMPLING DATA:
Date: Color pH S.C. Temp. Turbidity DO Salinity Other
Time: (Visual) (S.U.) (mS/cm)        (0C) (NTU) (mg/l) (%)
Depth:
Method:
SAMPLE COLLECTION INFORMATION:

Analysis     Preservative Container Requirements Collected 

OBSERVATIONS / NOTES: MAP:

Circle if Applicable:  Signature(s):

MS/MSD   Duplicate ID No.:
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ACRONYMS 

°C  degrees Celcius 

%R  Percent recovery 

COC  Chain-of-custody 

CVAA  Cold vapor atomic absorption 

DO  Dissolved oxygen 

FID  Flame ionization detector 

FOL  Field Operations Leader 

FSP  Field Sampling Plan 

FTMR  Field task modification request 

GC/MS  Gas Chromatography/Mass Spectrometer 

HPLC  High Performance Liquid Chromatography 

HR/GC/MS High Resolution Gas Chromatography Mass Spectrometry 

ICP  Inductively Coupled Plasma 

IDW  Investigation-derived waste 

LCS  Laboratory Control Sample 

MDL  Method detection limit 

MS  Matrix spike 

MSD  Matrix spike duplicate 

mg/kg  Milligram per kilogram 

mg/L  Milligram per liter 

NELAP  National Environmental Laboratory Accreditation Program 

NIST  National Institute of Science and Technology 

NTU  Nephelometric turbidity unit 

PAHs  Polycyclic Aromatic Hydrocarbons 

PARCC  Precision, accuracy, representativeness, comparability, and completeness 

PDF  Portable document format 

PDS  Post-digestion spike 

PID  Photoionization detector 

PM  Project Manager 

PPE  Personal protective equipment 

QL  Quantitation Limit 

QAPP  Quality Assurance Project Plan 

QA/QC  Quality Assurance/Quality Control  

RI/FS  Remedial  Investigation/Feasibility Study 

RPD  Relative percent difference 
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SDG  Sample delivery group 

SOP  Standard Operating Procedure 

TPH  Total Petroleum Hydrocarbons 

USEPA  United States Environmental Protection Agency 

µg/L  microgram per liter 

VOC  Volatile organic compound 

WP  Work Plan 
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1.0  PROJECT DESCRIPTION 

1.1 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) outlines the organization, objectives, planned activities and 

Quality Assurance/Quality Control (QA/QC) procedures associated with sampling and analysis activities 

at Kilgore Manufacturing Company Facility (the Site) located in Westerville, Ohio.  This QAPP addresses 

specific protocols for sample collection, sample handling and storage, chain of custody, laboratory and 

field analyses, data validation, and data reporting.   

 

1.1.1 PROJECT OBJECTIVE 

The objective of this Remedial Investigation/Feasibility Study (RI/FS) is to collect additional data for 

evaluation of specific suspected source areas and for development of risk assessments, prior to 

conducting excavation removal action if risk warrants. 

   

1.1.2 QAPP Preparation Guidelines 

This QAPP has been prepared in accordance with the general requirements and content outlined in 

United States Environmental Protection Agency (USEPA)  Guidance for Quality Assurance Project Plans, 

EPA QA/G-5 (USEPA, 2002).  A variation of the QA/G-5 format was implemented by providing a separate 

Work Plan (WP), Field Sampling Plan (FSP) and QAPP in accordance with the statement of work.  

QA/G-5 allows deviations from the QA/G-5 format and Tetra Tech, Inc. (Tetra Tech) has also found it to 

be more user friendly both in development and implementation to separate the WP,  FSP and QAPP. 

 

1.2 SITE DESCRIPTION 

A site description, including the location and general description, site history, land use, water sources and 

usage, population, physiography and topography, geology, soils, hydrogeology, hydrology, ecology, and 

meteorology is provided in Section 2.0 of the WP. 

 

1.3 PROJECT TARGET PARAMETERS AND INTENDED DATA USES 

This section discusses the field and laboratory analytical information to be generated during the course of 

this investigation.  Field parameters and intended data uses are discussed in Section 1.3.1.  Laboratory 

parameters and intended data uses are discussed in Section 1.3.2. 
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1.3.1 Field Parameters 

Field parameters include those associated with the completion of soil borings, installation and 

development of monitoring wells, and groundwater sampling and analysis.  Field measurements include 

only those measurements completed using field instrumentation. 

 

Field measurements of total volatile organic compounds (VOCs) will be completed using a 

photoionization detector (PID).  These measurements will be used as screening tools to determine the 

following:  (1) appropriate subsurface sample horizons to be submitted for laboratory analysis; (2) relative 

spatial distribution of VOC contamination; (3) locations that require additional investigative work; (4) 

breathing zone conditions of site workers; and (5) gross levels of VOC contamination in investigation-

derived waste (IDW).  In addition to the obvious health and safety advantages, PID measurements aid in 

the decision-making process during data collection activities and are not intended to be a substitute for 

conventional analytical methodologies.  Rather, they are used as screening tools to enable conventional 

analytical methods to be used more effectively. 

 

Field parameters including pH, specific conductivity, turbidity, dissolved oxygen (DO), and temperature 

will be collected for all aqueous phase samples.  These measurements will be used to support monitoring 

well development and purging of stagnant water from well casings.  Specific conductivity and pH can also 

be used as general indicators of water quality.  It is anticipated that a Horiba® Model U-22 combination 

water-quality meter, or equivalent will be used as per the manufacturer’s calibration instructions.  All five 

parameters are measured simultaneously, and the instrument is capable of storing the data in memory, 

printing the stored data, or presenting it for viewing directly on the instrument panel.  Calibration will be 

performed/checked daily. 

 

1.3.2 Laboratory Parameters 

All samples will be analyzed using USEPA Test Methods for Evaluating Solid Wastes, Volumes 1A 

through 1C:  Laboratory Manuals Physical/Chemical Methods, SW-846 (USEPA, 1983), hereafter refered 

to as SW-846. 

 

1.3.2.1  Soil Analysis 

Soil samples submitted to the laboratory will be analyzed for: metals using SW-846 methods 6010C and 

7471A; and explosives using SW-846 method 8330A.  Select soil samples will be analyzed for  VOCs 

using SW-846 method 8260B with preparatory method 5035A; Polycyclic Aromatic Hydrocarbons (PAHs) 

using SW-846 method 8270D with selective ion monitoring (SIM); Total Organic Carbon (TOC) via the 

Walkley Black method; pH via SW-846 9045C; Dioxins/Furans via SW-846 8290A; and Total Petroleum 
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Hydrocarbons (TPH) Range C6-C12, TPH Range (C10-C20),  TPH Range (C20-C34) all via SW-846 

8015D. 

 

1.3.2.2  Groundwater Analysis 

Groundwater samples will be analyzed for: metals using SW-846 methods 6010C and 7471A;  and 

explosives using SW-846 method 8330A.  Select groundwater samples will be analyzed for VOCs using 

SW-846 method 8260B; PAHs using SW-846 method 8270D with SIM; and perchlorate using SW-846 

6850. 

 

1.3.2.3  Surface Water  Analysis 

Surface water samples will be analyzed for: total and dissolved metals using SW-846 methods 6010C 

and 7471A and  explosives using SW-846 method 8330A. 

 

1.3.2.4  Drainage Channel Soil Analysis 

Drainage channel soil  samples will be analyzed for: metals using SW-846 methods 6010C and 7471A 

and  explosives using SW-846 method 8330A. 

 

Table 1-1 provides a summary of the analytical methods, and Tables 1-2 summarizes the quantitation 

limits (QLs) and Method Detection Limits (MDLs) for both soil and water samples.  QLs and MDLs are 

further discussed in Section 7.2 of this QAPP. 

 

1.4 DATA QUALITY OBJECTIVES 

Data Quality Objectives are presented in Section 4 of the WP. 

 

1.5 SAMPLE NETWORK DESIGN AND RATIONALE 

Sample network design and rationale will be provided in Section 5.0 of the FSP. 

 



TABLE 1-1 
 

ANALYTICAL METHODS SUMMARY 
QUALITY ASSURANCE PROJECT PLAN 

FORMER KILGORE MANUFACTURING FACILITY, WESTERVILLE, OHIO 
 

Parameter Preparation Method Analytical Method 

Aqueous Matrices   
VOCs SW-846 5030B(1) SW-846 8260B 
PAHs SW-846 3510C or 3520C SW-846 8270C 
Metals SW-846 3005A SW-846 6010B/7470A 
Explosives SW-846 8330A SW-846 8330A 

Perchlorate SW-846 6850 SW-846 6850 

Solid Matrices 

VOCs SW-846 5035 SW-846 8260B 
PAHs SW-846 3550 SW-846 8270C 
TPH Range C6-12 TBD SW-846 8015D 
TPH Range C10-20 TBD SW-846 8015D 
TPH Range C20-34 TBD SW-846 8015D 
Dioxin/Furans SW-846 8290A SW-846 8290A 
Metals SW-846 3050B SW-846 6010B/7471A 
Explosives SW-846 8330A SW-846 8330A 

Perchlorate SW-846 6850 SW-846 6850 

TOC NA Walkley Black  

pH NA SW-846 9045C 

 
1 USEPA, 1986.  Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods.  

SW-846, 3rd ed. with updates up to and including Update III and IV. 
 
TBD - To be determined.  Laboratory will provide method according to their SOP upon 

procurement of services for these analysis. 
 
 



TABLE 1-2

PROJECT ACTION LIMITS AND LABORATORY QUANTITATION AND METHOD DETECTION LIMITS FOR SURFACE WATER SAMPLES
FORMER KILGORE MANUFACTURING FACILITY, WESTERVILLE, OHIO

PAGE 1 OF 4

Ecological Ecological Human Health Human Health Test America Test America
CAS Chemical PAL PAL PAL QL MDL
No. (mg/kg) Reference (mg/kg) Reference mg/kg mg/kg

TAL Metals (mg/kg)
7429-90-5 ALUMINUM pH Eco SSL 7700 RSL-R 5 1.3
7440-36-0 ANTIMONY 0.27 Eco SSL 0.66 RB-SSL 0.2 0.024
7440-38-2 ARSENIC 18 Eco SSL 0.0013 RB-SSL 0.5 0.062
7440-39-3 BARIUM 330 Eco SSL 300 RB-SSL 0.1 0.046
7440-41-7 BERYLLIUM 21 Eco SSL 16 RSL-R 0.1 0.047
7440-43-9 CADMIUM 0.36 Eco SSL 1.4 RB-SSL 0.1 0.0078
7440-70-2 CALCIUM --- --- 100 40
7440-47-3 CHROMIUM 26 Eco SSL --- 0.2 0.04
7440-48-4 COBALT 13 Eco SSL 0.49 RB-SSL 0.1 0.0038
7440-50-8 COPPER 28 Eco SSL 51 RB-SSL 0.2 0.043
7439-89-6 IRON pH Eco SSL 640 RB-SSL 5 1
7439-92-1 LEAD 11 Eco SSL 40 RB-SSL 0.1 0.013
7439-97-6 MERCURY 0.00051 EPA PRG 0.03 RB-SSL 0.2 0.012
7439-95-4 MAGNESIUM --- --- 100 2.1
7439-96-5 MANGANESE 220 Eco SSL 57 RB-SSL 0.1 0.047
7440-02-0 NICKEL 38 Eco SSL 48 RB-SSL 0.1 0.021
7440-09-7 POTASSIUM --- --- 100 1.1
7782-49-2 SELENIUM 0.52 Eco SSL 0.95 RB-SSL 0.5 0.09
7440-22-4 SILVER 4.2 Eco SSL 1.6 RB-SSL 0.1 0.016
7440-23-5 SODIUM --- --- 100 2.4
7440-24-6 STRONTIUM --- 770 RB-SSL 1 0.063
7440-28-0 THALLIUM 1 EPA PRG --- 0.1 0.013
7440-62-2 VANADIUM 7.8 Eco SSL 39 RSL-R 0.5 0.041
7440-66-6 ZINC 46 Eco SSL 680 RB-SSL 2 0.2

TCL (mg/kg)TCL VOCs (mg/kg)
75-34-3 1,1- DICHLOROETHANE 20.1 EPA R5 0.00069 RB-SSL 0.005 0.0003
71-55-6 1,1,1-TRICHLOROETHANE 29.8 EPA R5 3.2 RB-SSL 0.005 0.0005
79-00-5 1,1,2- TRICHLOROETHANE 28.6 EPA R5 0.000078 RB-SSL 0.005 0.0003
79-34-5 1,1,2,2- TETRACHLORETHANE 0.127 EPA R5 --- 0.005 0.0003
76-13-1 1,1,2-TRICHLORO-1,2,2-TRIFLUORO-ETHANE --- 150 RB-SSL 0.005 0.00013
75-35-4 1,1-DICHLOROETHENE 8.28 EPA R5 0.12 RB-SSL 0.005 0.00052
95-50-1 1,2- DICHLOROBENZENE 20 EPA PRG 0.36 RB-SSL 0.005 0.00036

107-06-2 1,2- DICHLOROETHANE 21.2 EPA R5 0.000042 RB-SSL 0.005 0.00034
87-61-6 1,2,3-TRICHLOROBENZENE 20 EPA PRG 0.087 RB-SSL 0.005 0.00038

120-82-1 1,2,4-TRICHLOROBENZENE 20 EPA PRG 0.0068 RB-SSL 0.005 0.00027
96-12-8 1,2-DIBROMO-3-CHLOROPROPANE 0.0352 EPA R5 0.00000014 RB-SSL 0.01 0.0013

106-93-4 1,2-DIBROMOETHANE 1.23 EPA R5 0.0000018 RB-SSL 0.005 0.0005
78-87-5 1,2-DICHLOROPROPANE 32.7 EPA R5 0.00013 RB-SSL 0.005 0.00069

541-73-1 1,3-DICHLOROBENZENE 37.7 EPA R5 --- 0.005 0.00035
106-46-7 1,4- DICHLOROBENZENE 20 EPA PRG 0.00041 RB-SSL 0.005 0.00066



TABLE 1-2

PROJECT ACTION LIMITS AND LABORATORY QUANTITATION AND METHOD DETECTION LIMITS FOR SURFACE WATER SAMPLES
FORMER KILGORE MANUFACTURING FACILITY, WESTERVILLE, OHIO

PAGE 2 OF 4

Ecological Ecological Human Health Human Health Test America Test America
CAS Chemical PAL PAL PAL QL MDL
No. (mg/kg) Reference (mg/kg) Reference mg/kg mg/kg

123-91-1 1,4-DIOXANE 2.05 EPA R5 0.0013 RB-SSL 0.25 0.1
78-93-3 2-BUTANONE 89.6 EPA R5 1.5 RB-SSL 0.25 0.0014

591-78-6 2-HEXANONE 12.6 EPA R5 0.011 RB-SSL 0.02 0.00063
108-10-1 4-METHYL-2-PENTANONE 443 EPA R5 0.45 RB-SSL 0.02 0.00054
67-64-1 ACETONE 2.5 EPA R5 4.5 RB-SSL 0.02 0.0063
71-43-2 BENZENE 0.255 EPA R5 0.00021 RB-SSL 0.005 0.00023
74-97-5 BROMOCHLOROMETHANE --- --- 0.005 0.00028
75-27-4 BROMODICHLOROMETHANE 0.54 EPA R5 0.000032 RB-SSL 0.005 0.00028
75-25-2 BROMOFORM 15.9 EPA R5 0.0023 RB-SSL 0.005 0.00033
74-83-9 BROMOMETHANE 0.235 EPA R5 0.0022 RB-SSL 0.005 0.00054
75-15-0 CARBON DISULFIDE 0.0941 EPA R5 0.31 RB-SSL 0.005 0.00044
56-23-5 CARBON TETRACHLORIDE 2.98 EPA R5 0.00017 RB-SSL 0.005 0.00037

108-90-7 CHLOROBENZENE 40 EPA PRG 0.062 RB-SSL 0.005 0.00033
75-00-3 CHLOROETHANE --- 5.9 RB-SSL 0.005 0.00086
67-66-3 CHLOROFORM 1.19 EPA R5 0.000053 RB-SSL 0.005 0.00029
74-87-3 CHLOROMETHANE 10.4 EPA R5 0.049 RB-SSL 0.005 0.00041

156-59-2 CIS-1,2- DICHLOROETHENE 0.78373 EPA R5 0.11 RB-SSL 0.005 0.00036
10061-01-5 CIS-1,3- DICHLOROPROPENE 0.39786 EPA R5 0.00015 RB-SSL 0.005 0.00034
110-82-7 CYCLOHEXANE --- 13 RB-SSL 0.01 0.00033
124-48-1 DIBROMOCHLOROMETHANE 2.05 EPA R5 0.000039 RB-SSL 0.005 0.00055
75-71-8 DICHLORODIFLUOROMETHANE 39.5 EPA R5 0.61 RB-SSL 0.005 0.0005

100-41-4 ETHYLBENZENE 5.16 EPA R5 0.0017 RB-SSL 0.005 0.00026
98-82-8 ISOPROPYLBENZENE --- 1.1 RB-SSL 0.005 0.00016
79-20-9 METHYL ACETATE --- 7.5 RB-SSL 0.01 0.0014

1634-04-4 METHYL TERT-BUTYL ETHER --- 0.0028 RB-SSL 0.02 0.00043
108-87-2 METHYLCYCLOHEXANE --- --- RB-SSL 0.01 0.00031108 87 2 METHYLCYCLOHEXANE RB SSL 0.01 0.00031
75-09-2 METHYLENE CHLORIDE 4.05 EPA R5 0.0012 RB-SSL 0.005 0.00067

100-42-5 STYRENE 300 EPA PRG 1.8 RB-SSL 0.005 0.00015
127-18-4 TETRACHLOROETHENE 9.92 EPA R5 0.000049 RB-SSL 0.005 0.00052
108-88-3 TOLUENE 200 EPA PRG 1.6 RB-SSL 0.005 0.00027
95-94-6 O-XYLENE --- 1.2 RB-SSL 0.005 0.00035

179601-23-1 m,p-XYLENE --- --- 0.01 0.0012
156-60-5 TRANS-1,2- DICHLOROETHENE 0.784 EPA R5 0.031 RB-SSL 0.005 0.00041

10061-02-6 TRANS-1,3-DICHLOROPROPENE 0.39786 EPA R5 1.7 RSL-R 0.005 0.00054
79-01-6 TRICHLOROETHENE 12.4 EPA R5 0.00072 RB-SSL 0.005 0.00042
75-69-4 TRICHLOROFLUOROMETHANE 16.4 EPA R5 0.83 RB-SSL 0.005 0.00034
75-01-4 VINYL CHLORIDE 0.646 EPA R5 0.0000056 RB-SSL 0.005 0.00039

Explosives  (mg/kg)
99-35-4 1,3,5-TRINITROBENZENE 0.376 EPA R5 3.9 RB-SSL 0.25 0.02
99-65-0 1,3-DINITROBENZENE 0.655 EPA R5 0.0033 RB-SSL 0.25 0.05

121-14-2 2,4-DINITROTOLUENE 1.28 EPA R5 0.00029 RB-SSL 0.25 0.02
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Ecological Ecological Human Health Human Health Test America Test America
CAS Chemical PAL PAL PAL QL MDL
No. (mg/kg) Reference (mg/kg) Reference mg/kg mg/kg

606-20-2 2,6-DINITROTOLUENE 0.0328 EPA R5 0.05 RB-SSL 0.25 0.03
98-95-3 NITROBENZENE 1.31 EPA R5 0.000079 RB-SSL 0.25 0.05

118-96-7 2,4,6-TRINITROTOLUENE --- 0.013 RB-SSL 0.25 0.02
35572-78-2 2-AMINO-4,6-DINITROTOLUENE --- 0.056 RB-SSL 0.25 0.1

88-72-2 2-NITROTOLUENE --- 0.00029 RB-SSL 0.25 0.08
99-08-1 3-NITROTOLUENE --- 0.0034 RB-SSL 0.25 0.07

1946-51-0 4-AMINO-2,6-DINITROTOLUENE --- 0.056 RB-SSL 0.25 0.02
99-99-0 4-NITROTOLUENE --- 0.0039 RB-SSL 0.25 0.08

2691-41-0 HMX --- 2.3 RB-SSL 0.25 0.03
479-45-8 TETRYL --- 1.4 RB-SSL 0.25 0.05
121-82-4 RDX --- 0.00023 RB-SSL 0.25 0.04
78-11-5 PETN --- --- 0.5 0.16
88-89-1 PICRIC ACID --- --- 1 0.25

14797-73-0 PERCHLORATE --- 5.5 RSL-R 5 0.26
PAHs  (mg/kg)

90-12-0 1-METHYLNAPHTHALENE --- 0.012 RB-SSL 0.0067 0.0033
91-57-6 2-METHYLNAPHTHALENE 29 Eco SSL 0.75 RB-SSL 0.0067 0.0033
83-32-9 ACENAPHTHENE 29 Eco SSL 22 RB-SSL 0.0067 0.0033
208-96-8 ACENAPHTHYLENE 29 Eco SSL 22 RB-SSL 0.0067 0.0033
120-12-7 ANTHRACENE 29 Eco SSL 360 RB-SSL 0.0067 0.0033
56-55-3 BENZO(A)ANTHRACENE 1.1 Eco SSL 0.01 RB-SSL 0.0067 0.0033
50-32-8 BENZO(A)PYRENE 1.1 Eco SSL 0.0035 RB-SSL 0.0067 0.0033
205-99-2 BENZO(B)FLUORANTHENE 1.1 Eco SSL 0.035 RB-SSL 0.0067 0.0033
191-24-2 BENZO(G,H,I)PERYLENE 1.1 Eco SSL 120 RB-SSL 0.0067 0.0033
207-08-9 BENZO(K)FLUORANTHENE 1.1 Eco SSL 0.35 RB-SSL 0.0067 0.0033
218-01-9 CHRYSENE Eco SSL RB-SSL 0 0067 0 0033218-01-9 CHRYSENE 1.1 Eco SSL 1.1 RB-SSL 0.0067 0.0033
53-70-3 DIBENZO(A,H)ANTHRACENE 1.1 Eco SSL 0.011 RB-SSL 0.0067 0.0033
206-44-0 FLUORANTHENE 29 Eco SSL 160 RB-SSL 0.0067 0.0033
86-73-7 FLUORENE 29 Eco SSL 27 RB-SSL 0.0067 0.0033
193-39-5 INDENO(1,2,3-CD)PYRENE 1.1 Eco SSL 0.12 RB-SSL 0.0067 0.0033
91-20-3 NAPHTHALENE 29 Eco SSL 0.00047 RB-SSL 0.0067 0.0033
85-01-8 PHENANTHRENE 29 Eco SSL 120 RB-SSL 0.0067 0.0033
129-00-0 PYRENE 1.1 Eco SSL 120 RB-SSL 0.0067 0.0033

Dioxins/Furans

3268‐87‐9 1,2,3,4,6,7,8,9‐OCDD 0.015 0.015 RSL-R
39001‐02‐0 1,2,3,4,6,7,8,9‐OCDF 0.015 0.015 RSL-R
35822‐46‐9 1,2,3,4,6,7,8‐HPCDD 0.00045 0.00045 RSL-R
67562‐39‐4 1,2,3,4,6,7,8‐HPCDF 0.00045 0.00045 RSL-R
55673‐89‐7 1,2,3,4,7,8,9‐HPCDF 0.00045 0.00045 RSL-R
39227‐28‐6 1,2,3,4,7,8‐HXCDD 0.000045 0.000045 RSL-R
70648‐26‐9 1,2,3,4,7,8‐HXCDF 0.000045 0.000045 RSL-R
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PROJECT ACTION LIMITS AND LABORATORY QUANTITATION AND METHOD DETECTION LIMITS FOR SURFACE WATER SAMPLES
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Ecological Ecological Human Health Human Health Test America Test America
CAS Chemical PAL PAL PAL QL MDL
No. (mg/kg) Reference (mg/kg) Reference mg/kg mg/kg

57653‐85‐7 1,2,3,6,7,8‐HXCDD 0.000045 0.000045 RSL-R
57117‐44‐9 1,2,3,6,7,8‐HXCDF 0.000045 0.000045 RSL-R
19408‐74‐3 1,2,3,7,8,9‐HXCDD 0.000045 0.000045 RSL-R
72918‐21‐9 1,2,3,7,8,9‐HXCDF 0.000045 0.000045 RSL-R
40321‐76‐4 1,2,3,7,8‐PECDD 0.0000045 0.0000045 RSL-R
57117‐41‐6 1,2,3,7,8‐PECDF 0.00015 0.00015 RSL-R
60851‐34‐5 2,3,4,6,7,8‐HXCDF 0.000045 0.000045 RSL-R
57117‐31‐4 2,3,4,7,8‐PECDF 0.000015 0.000015 RSL-R
1746‐01‐6 2,3,7,8‐TCDD 0.0000045 0.0000045 RSL-R
51207‐31‐9 2,3,7,8‐TCDF 0.000045 0.000045 RSL-R
37871‐00‐4 TOTAL HPCDD NC NC RSL-R
38998‐75‐3 TOTAL HPCDF NC NC RSL-R
34465‐46‐8 TOTAL HXCDD NC NC RSL-R
55684‐94‐1 TOTAL HXCDF NC NC RSL-R
36088‐22‐9 TOTAL PECDD NC NC RSL-R
30402‐15‐4 TOTAL PECDF NC NC RSL-R
41903‐57‐5 TOTAL TCDD NC NC RSL-R
55722‐27‐5 TOTAL TCDF NC NC RSL-R

TPH

TPH Range C6-12 1000 1000

TPH Range C10-20 2000 2000

TPH Range C20-34 5000 5000

EPA PRG = Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation 
Goals for Ecological Endpoints, ES/ER/TM-162/R2, Oak Ridge National Laboratory, August. 

EPA R5 - USEPA 2003. Ecological Screening Levels.  USEPA Region 5 August

Eco SSL = USEPA 2005. Guidance for Developing Ecological Soil Screening Levels.  
Office of Solid Waste and Emergency and Response. OSWER Directive 92857-55.  February

RSL- R = USEPA Regions 3, 6, and 9. (May, 2010). Regional Screening Levels for Chemical Contaminants at Superfund Sites- Residential Soil Values."

RB- SSL = USEPA Regions 3, 6, and 9. (May, 2010). Regional Screening Levels for Chemical Contaminants at Superfund Sites- Soil Screening Level Values."

Bolded compounds indicate PAL values that are less than the laboratory QL.  
Bolded and Shaded compounds have QLs and MDLs that do not meet the PAL.  
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2.0  PROJECT ORGANIZATION 

Project personnel and organization are discussed in detail in Section 11.0 of the WP. 
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3.0  QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective is to develop and implement procedures for field sampling, chain of custody, 

laboratory analysis, and reporting that will provide results achieving the objectives of the planned work as 

well as establishing a data set that is legally defensible in a court of law.  Specific procedures for 

sampling, chain of custody, laboratory instrument calibration, laboratory analysis, reporting of data, 

internal QC, audits, preventive maintenance of field equipment, and corrective action are described in 

other sections of this QAPP.   

 

The PARCC parameters (precision, accuracy, representativeness, comparability, and completeness) are 

qualitative and/or quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions.  These parameters are discussed in the 

remainder of this section.  QC samples used to evaluate performance and their frequencies of use are 

described in Section 8.1 (field QC samples) and Section 8.2 (laboratory QC samples).  Specific routine 

procedures used to assess the quantitative parameters (precision, accuracy, and completeness) are 

provided in Section 12.0. 

 

3.1 PRECISION 

3.1.1 Definition 

Precision is a measure of the amount of variability and bias inherent in a data set.  Precision describes 

the reproducibility of measurements of the same parameter for samples under similar conditions.  The 

equation for determining precision is provided in Section 12.2.  

 

3.1.2 Field Precision Objectives 

Field duplicate precision monitors the consistency with which environmental samples were obtained and 

analyzed.  Field duplicate results for solid matrix samples are considered to be precise if the relative 

percent difference (RPD) is less than or equal to 50 percent.  Field duplicate results for aqueous matrix 

samples are considered to be precise if the RPD is less than or equal to 30 percent.  Field precision is 

assessed through the collection and measurement of field duplicates at a rate of one duplicate per 10 

environmental samples or one duplicate per sampling day per matrix, whichever is greater.  

 

3.1.3 Laboratory Precision Objectives 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix spike 

duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of 5 percent 
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(i.e., 1 QC sample per 20 environmental samples).  Laboratory precision is measured by comparing RPD 

values with laboratory-derived precision control limits.  Precision control limits are updated periodically 

hence the limits that current at the time of sample analysis will be used to evaluate data.  These limits will 

be presented in each analytical data package along with sample results. 

 

3.2 ACCURACY 

3.2.1 Definition 

Accuracy is the degree of agreement between an observed value and an accepted reference value.  This 

parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix spikes (MSs)] or 

well-characterized samples of certified analyte concentrations [e.g., Laboratory Control Samples (LCS)] 

and by measuring blanks.  Accuracy measurements are designed to detect biases resulting from the 

sample handling and analysis procedures.  The equations for determining accuracy of an individual MS 

and a surrogate spike or LCS for this project are provided in Section 12.1.  For blank samples, 

acceptance criteria are designed to limit the tolerable amount of contamination while recognizing that 

non-zero results for blanks are likely, if only because of random error in the measurement process.  The 

bias computations for individual MSs, LCSs, and method blanks will be used to control the analysis 

process by triggering corrective actions as specified in Table 3-1. 

 

3.2.2 Field Accuracy Objectives 

Accuracy requirements for field measurements are typically ensured through control over the sample 

collection and handling and through routine instrument calibration.  Accuracy is also typically monitored 

through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that 

prevent sample contamination or degradation.  Accuracy also shall be assured quantitatively through 

adherence to all sample handling, preservation and holding time requirements. 

 

3.2.3 Laboratory Accuracy Objectives 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a 

known or calculated value and is expressed as a percent recovery (%R).  It is also assessed by 

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods.  MS and surrogate compound analyses measure the combined 

accuracy effects of the sample matrix, sample preparation, and sample measurement. LCSs are used to 

assess the accuracy of laboratory operations with minimal sample matrix effects.  Post-digestion spikes 

(PDSs) are used to assess the accuracy of the analytical measurement on the sample extract or 

digestate.  Each spike sample shall be spiked with representative project target analytes for the analysis 
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being performed to ensure that accuracy measures are obtained for each target analyte.  Spiking 

concentrations shall equal or approximate the default concentrations detailed in the applicable sample 

preparation or analysis standard operating procedures (SOPs).  LCS and MS analyses are performed at 

a frequency no less than 1 per 20 associated samples of like matrix.   

 

Laboratory accuracy is assessed by comparing calculated %R values with laboratory-derived accuracy 

control limits.  Accuracy control limits are updated periodically hence the limits that current at the time of 

sample analysis will be used to evaluate data.  These limits will be presented in each analytical data 

package along with sample results. 

 

3.3 COMPLETENESS 

3.3.1 Definition 

Completeness is a measure of the amount of usable, valid, analytical data obtained compared to the 

amount expected to be obtained.  Completeness is typically expressed as a percentage.  

 

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is 

collected; every sample submitted for analysis yields valid data).  However, samples can be rendered 

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed), errors 

can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory 

contamination), or strong matrix effects can become apparent (e.g., extremely low MS recovery).  These 

instances result in data that do not meet QC criteria.  Based on these considerations, 95 percent is 

considered an acceptable target for the data completeness objective.  If critical data points are lost, 

resampling and/or reanalysis may be required. 

 

One hundred percent of the laboratory data will be validated in accordance with method-specific criteria 

and the USEPA Contract Laboratory Program National Functional Guidelines for Organic and Inorganic 

Data Review EPA-540/R-99-008, October 1999 and EPA 540-R-04-004, October 2004, respectively, to 

the extent practicable.  Dioxin/furan data will be validated according to USEPA National Functional 

Guidelines for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data Review, September 

2005.  Data rejected as a result of the validation process will be treated as incomplete data. 

 

3.3.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in the project.  The equation for completeness is presented in Section 12.3.  Field 

data completeness is expected to be 95 percent. 
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3.3.3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all 

the laboratory measurements made in support of a given project.  The equation for completeness is 

presented in Section 12.3.  Laboratory completeness is expected to be at least 95 percent. 

 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at an individual sampling point.  

Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data 

accurately represent actual site conditions. 

 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent on the proper design of the sampling program and will be satisfied by 

ensuring that the WP is followed and that proper sampling techniques are used.   

 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting 

sample holding times, and analysis of field duplicate samples.   

 

3.5 COMPARABILITY 

3.5.1 Definition 

Comparability is defined as the confidence with which one data set can be compared to another 

(e.g., between sampling points; between sampling events).  Comparability is achieved by using 

standardized sampling and analysis methods and data reporting formats (including use of consistent 

units of measure and reporting of solid matrix sample results on a dry-weight basis).  Additionally, 

consideration is given to seasonal conditions and other environmental variations that could exist to 

influence data results. 
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3.5.2 Measures to Ensure Comparability of Field Data 

Comparability is dependent on the proper design of the sampling program and will be satisfied by 

ensuring that the WP is followed and that proper sampling techniques are used.  It is also dependent on 

recording field measurements using the correct units.  Field measurements will include pH, specific 

conductance, temperature, turbidity, DO.  The units used for these field measurements are as follows:   

 

• pH is measured to the nearest 0.1 standard pH unit. 

• Specific conductance is measured in μmhos (the inverse of the ohm). 

• Temperature is measured in degrees Celsius (°C). 

• Turbidity is measured in nephelometric turbidity units (NTUs). 

• DO is measured in milligrams per liter (mg/L). 

 

3.5.3 Measures to Ensure Comparability of Laboratory Data 

Analytical data will be comparable when similar sampling and analytical methods are used and 

documented.  Results will be reported in units that ensure comparability with previous data and with 

current State and federal standards and guidelines.  Detection/reporting limits are discussed in 

Section 7.2 of this QAPP.  The units used for these laboratory measurements are as follows:   

 

• VOCs, PAHs, explosives, TPH, and perchlorate will be reported in micograms per liter (µg/L) for 

groundwater, and surface water samples and in milligrams per kilogram (mg/kg) for soil and drainage 

ditch samples. 

• Dioxins/Furans will be reported in ng/kg for soil samples. 

 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Trip blank, equipment blank, field duplicate, standard reference materials, and MS samples will be 

analyzed to assess the quality of the data resulting from the field sampling and analytical programs.  In 

addition, duplicate field measurements will be completed for temperature, DO, pH, specific conductance, 

and turbidity, as applicable. 

 

External QC samples (i.e., field QC samples) consist of field duplicates, trip blanks, and equipment 

(rinsate) blanks.  Each of these types of field QC samples will undergo the same preservation, analysis, 

and reporting procedures as the related environmental samples.  Each type of field QC sample is 

discussed below.  Internal field QC checks are discussed in Section 8.1 of this QAPP.  A summary of the 

types and frequencies of QC checks (both internal and external) is presented in Table 3-1. 
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Field duplicates are either two samples collected independently at a sampling location (e.g., surface 

water) or a single sample homogenized and split into two portions.  Where VOCs are to be analyzed, the 

VOC sample aliquots are containerized first to avoid loss of constituents, then the remaining sample 

matrix is homogenized.  Field duplicates are collected and analyzed for chemical constituents to measure 

the precision of the sampling and analysis methods employed.  The general level of the QC effort will be 

one field duplicate for every 10 or fewer investigative samples or one duplicate per matrix per sampling 

day, whichever is greater.  Field duplicates will be collected for all analyses. 

 

Temperature blanks are vials of water inserted into each sample cooler prior to shipment from the field.  

The temperature of the temperature blank is measured prior to shipment and upon receipt at the 

laboratory to assess whether samples were properly cooled during transit. 

 

Trip blanks, consisting of distilled water, will be submitted to the laboratory to provide the means to 

assess the quality of the data resulting from the field sampling program.  Trip blanks pertain to VOCs 

only.  Trip blanks are used to assess the potential for contamination with VOCs resulting from 

contaminant migration into sample bottles/jars during sample shipment and storage.  Trip blanks are 

prepared by the laboratory prior to the sampling event, shipped to the site with the sample containers, 

and kept with the investigative samples throughout the sampling event.  They are then packaged for 

shipment with other VOC samples and sent for analysis.  There should be one trip blank included in each 

sample shipping container that contains samples for VOC analysis.  At no time after trip blank preparation 

are the trip blank sample containers opened before they reach the laboratory. 

 

Equipment (rinsate) blanks are obtained under representative field conditions by collecting the rinse 

water generated by running analyte-free water through sample collection equipment after 

decontamination and prior to use.  One rinsate blank will be collected per each type of sampling 

equipment used (i.e., bailer, split-barreled sampler, hand tools, etc.) per day that sampling is conducted 

at a minimum frequency of 10 percent.  A sampling event is matrix specific; therefore, an equipment 

blank must be collected for each matrix sampled.  If pre-cleaned, dedicated, or disposable sampling 

equipment is used, one rinsate blank must be collected as a "batch blank."  Rinsate blanks are not 

applicable for the wipe samples. 

 

Matrix Spikes (MSs) are environmental samples to which known quantities of analytes are added prior to 

sample preparation (digestion or extraction).  These samples provide information about the heterogeneity 

of the samples as well as the effect of the sample matrix on the sample digestion and measurement 

methodology.   
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MSs will contain as many representative analytes as practicable.  For many analyses, the spiking list will 

consist of most or all the target analytes.  

 

If MS recovery is not within applicable control limits, the laboratory will assess the batch to determine 

whether the spike results are attributable to a matrix effect or are the result of other problems in the 

analytical process.  If all the batch QC elements that are not affected by the sample matrix are in control 

(e.g., method blank, LCS, calibration checks) and if no evidence shows that spiking was not properly 

performed, the poor spike recovery may be attributed to matrix effects.  In this case, the associated data 

will be flagged, but repreparation and reanalysis will not be required.  If any of the batch QC elements 

that are not affected by the sample matrix are out of control, or if any evidence shows that spiking may 

have been improperly performed, the MS sample will be reprocessed through the entire analytical 

sequence.  If insufficient sample is available or if holding times have passed, the laboratory will flag the 

associated data.  Details of non-compliant and laboratory duplicate results will be included in the sample 

delivery group (SDG) narrative. 

 

Matrix Spike Duplicates (MSDs) are duplicates of MSs and are used for estimating the precision of 

organic analyses.  They are used instead of duplicate samples because native environmental samples 

frequently do not exhibit detectable levels of organic target compounds, which otherwise prevents the 

calculation of RPD values.   

 

The level of QC effort provided by the contracted laboratory will be equivalent to the level of QC effort 

specified by this QAPP and the analytical method of analysis. The level of QC effort for testing of all 

analyses will conform to SW-846 methodology.  The level of QC effort for testing of the remaining 

analyses will conform to those listed in the analytical method. 

 



TABLE 3-1 
 

NON-CALIBRATION QC SAMPLE USAGE FREQUENCIES, 
ACCEPTANCE LIMITS, AND CORRECTIVE ACTIONS 

QUALITY ASSURANCE PROJECT PLAN 
FORMER KILGORE MANUFACTURING FACILITY, WESTERVILLE, OHIO 
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QC Sample 

Type 

 
Collection Frequency 

 
Acceptance Limits 

 
Corrective Action 

Field Duplicate 1 per 10 investigative samples 
collected. 

Aqueous = 30% RPD 
Soil/Sediment = 50% RPD 

Qualify data according to data 
validation requirements. 

Equipment 
Rinsate Blank 

1 per 10 investigative samples 
collected, with a minimum of 
one per day of sampling, per 
non-disposable sampling 
device/instrument. 
 
For pre-cleaned, dedicated, 
and/or disposable equipment 
(i.e., disposable plastic trowels, 
etc.), one rinsate blank will be 
collected and analyzed at a 
frequency of one per lot or 
“batch blank” for a specific 
equipment type. 

< QL (soil and water). Identify source of contamination, 
if possible.  Qualify data 
according to validation criteria.  
Qualify use of data if 
contamination appears to have 
adversely affected its usability. 

Trip Blanks 1 per cooler containing samples 
for volatile organics analysis. 

< QL (soil and water). Identify source of volatiles 
contamination, if possible.  
Qualify data according to 
validation criteria.  Qualify use of 
data if contamination appears to 
have adversely affected its 
usability. 

Internal 
Standard 

At least one internal standard 
per sample for GC/MS 
analyses.   

Retention times stable to 
±30 seconds; area counts 
stable to within factor of 2. 

Laboratory to re-extract and 
reanalyze.  Contractor action 
taken per validation protocols, 
and Section 13.3. 

Laboratory 
Duplicate 

1 per 20 environmental samples 
analyzed for inorganic target 
analytes. 

Laboratory derived limits 
(soil and water). 

Laboratory to reanalyze.  
Contractor action taken per 
validation protocols, and Section 
13.3. 

Laboratory 
Method Blank 

1 per 20 environmental samples 
or per preparation batch, 
whichever is more frequent. 

< QL (soil and water). Laboratory must reanalyze if 
detection is 5 times greater than 
the Quantitation limit.  Action 
taken per validation protocols, 
and Section 13.3. 

Matrix Spike (1) 1 per 20 environmental 
samples. 

Laboratory derived limits 
(soil and water). 

Laboratory to confirm matrix 
interference by reanalysis and 
evaluation of all other quality 
control data.  Contractor action 
taken per validation protocols, 
and Section 13.3. 
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QC Sample 

Type 

 
Collection Frequency 

 
Acceptance Limits 

 
Corrective Action 

Matrix Spike 
Duplicate(1) 

1 per 20 environmental samples 
analyzed for organic target 
analytes. 

Laboratory derived limits 
(soil and water). 

Laboratory to confirm matrix 
interference by reanalysis and 
evaluation of all other quality 
control data.  Contractor action 
taken per validation protocols, 
and Section 13.3. 

Post-digestion 
Spike 

Only if out-of-control matrix 
spike exists (metals only). 

100  ± 20% recovery. Contractor action taken per 
validation protocols, and Section 
13.3. 

Surrogate At least one per sample for 
organic chromatographic 
analyses (GC/MS). 

Laboratory derived limits 
(soil and water). 

Laboratory must re-extract and 
reanalyze.  Contractor action 
taken per validation protocols, 
and Section 13.3. 

Temperature 
Blank 

One blank per sample cooler. 0 to 6 °C Laboratory to call contractor for 
direction.  Contactor action 
taken per validation protocols, 
and Section 13.3. 

 
1 Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material must be 

collected in the field to ensure that the laboratory has enough material for spiking and duplicate analysis. 
 
RPD Relative Percent Difference 
FOL  Field Operations Leader 
GC/MS Gas Chromatography/Mass Spectrometer 
°C  Degrees Celsius 
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4.0  SAMPLING PROCEDURES 

Sampling procedures for field activities are presented in Section 5.0 of the FSP.  SOPs for relevant field 

activities are presented in Appendix B of the FSP.  
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5.0  CUSTODY PROCEDURES 

Documented sample custody is one of several factors necessary for the admissibility of environmental 

data as evidence in a court of law.  Custody procedures help to satisfy the two major requirements for 

admissibility: relevance and authenticity.  Sample custody is addressed in three parts: field sample 

collection, laboratory analysis, and final evidence files.  Final evidence files, including all original 

laboratory reports and purge files, are maintained under document control in a secure area.  A sample or 

evidence file is under custody when any one of the following conditions is satisfied: 

 

• The item is in the actual physical possession of an authorized person. 

• The item is in view of the person after being in his or her possession. 

• The item was placed in a secure area to prevent tampering. 

• The item is in a designated and identified secure area with access restricted to authorized personnel 

only. 

 

The chain-of-custody (COC) form is a multi-part, standardized form used to summarize and document 

pertinent sample information, such as sample identification and type, sample matrix, date and time of 

collection, preservation, and requested analyses.  Furthermore, through the sequential signatures of 

various sample custodians (e.g., sampler, airbill number, laboratory sample custodian) the COC form 

documents sample custody and tracking.  Laboratory custody procedures will ensure that sample integrity 

is not compromised from the time of receipt at the laboratory until final data are reported to Tetra Tech.  

This requires that the laboratory control all sample handling and storage conditions and circumstances.  

Custody procedures apply to all environmental and associated field QC samples obtained as part of the 

data collection system. 

 

5.1 FIELD CUSTODY PROCEDURES  

The Field Operations Leader (FOL), or designee, is responsible for the care and custody of the samples 

collected until they are relinquished to the laboratory or entrusted to a commercial courier.  COC forms 

are completed to the fullest extent possible for each sample cooler used for shipment.  The forms are 

legibly completed with waterproof ink, and are signed and dated by the sampler.  COC forms will include 

the following information: project name, sample number, time collected, matrix, designated analyses, type 

of sample, preservative, and name of sampler.  Pertinent notes or comments are also indicated on the 

COC form. 

  

Information similar to that contained on the COC form is provided on the sample label, which is securely 

attached to the sample bottle.  Sample labels will include, at a minimum, the following information: sample 
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number, date and time of collection, analysis required for the sample aliquot in the associated sample 

container and a space for the laboratory sample number.  The list of samples to be collected is presented 

in Section 5.0 of the FSP. 

 

Site conditions during sampling and the care with which samples are handled may factor into the degree 

to which samples represent the media from which they are collected.  This, in turn, could affect the ability 

of decision-makers to make accurate and timely decisions concerning the contamination status of the 

site.  As appropriate, logbooks are assigned to, and maintained by, key field team personnel.  The 

logbooks are used to record daily conditions and activities such as weather conditions, dates and times of 

significant events, level of personal protective equipment (PPE) used, boring activities, actual sample 

collection locations, photographs taken, problems encountered during field activities, chemical screening 

results, and corrective actions taken to overcome problems.  In addition, the names of site visitors and 

the purposes of their visits shall be recorded.  Field logbook assignments shall be recorded in the site 

logbook or other central file whose location is known by the FOL and Project Manager (PM).  During field 

activities, the FOL is responsible for the maintenance and security of all field records.  At the completion 

of field activities, the FOL will forward all field records to the Tetra Tech PM.  All field sample records will 

eventually be docketed into the final evidence file.  

 

A temperature blank shall be included in each cooler containing samples for use by the laboratory upon 

receipt.  Each cooler shall be taped shut with strapping tape in at least two places to prevent tampering.  

Custody seals shall be attached so that the seals must be broken to open the cooler.  Samples for 

chemical analysis will be sent (for next-day receipt) to the laboratory within 24 hours of collection.  

 

The following procedures will be used when transferring custody of samples.  As previously noted, 

individual custody records will accompany each sample cooler.  The methods of shipment, courier name, 

and other pertinent information will be entered in the remarks section of the custody record.  When 

transferring samples, the individuals relinquishing and receiving the samples will sign, date, and note the 

time on the COC record.  The original record (top copy of the multi-part form) will accompany the 

shipments, and the field sampler will retain a copy.  This record documents the sample custody transfer 

from the sampler to the laboratory, often through another person or agency (common courier).  After COC 

records have been placed within sealed shipping coolers, the signed courier airbills will serve to 

document COC.  When samples arrive at the laboratory, internal laboratory sample custody procedures 

will be followed (see Section 5.2).  

 

5.2 LABORATORY CUSTODY PROCEDURES 

Upon laboratory receipt of a shipment of samples, the laboratory’s sample custodian will verify that the 

correct number of coolers has been received.  The custodian will examine each cooler's custody seals to 
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verify that they are intact and that the integrity of the environmental samples has been maintained.  The 

custodian will then open each cooler and measure its internal temperature by measuring the temperature 

of the temperature blank.  The temperature reading will be documented.  The sample custodian will then 

sign the COC form and examine the contents of the cooler.  Identification of broken sample containers or 

discrepancies between the COC form and sample labels will be recorded.  The laboratory will retain the 

original field COC forms, providing copies of the forms with the final data package deliverable.  All 

problems or discrepancies noted during sample receipt will be promptly reported to the Tetra Tech PM.  

Samples will be logged into the laboratory information management system.  

 

5.3 FINAL EVIDENCE FILES 

The Tetra Tech Central File will be the repository for all documents that constitute evidence relevant to 

sampling and analysis activities described in this QAPP.  Tetra Tech will be the custodian of the evidence 

file and will maintain the contents of these files, including all relevant records, reports, logs, field 

notebooks, pictures, subcontractor reports, and data reviews in a secure, limited-access location and 

under custody of the Tetra Tech quality assurance manager.  The control file will include at a minimum:  

 

• Field logbooks 

• Field data and data deliverables 

• Photographs and negatives 

• Drawings 

• Laboratory data deliverables 

• Data validation reports 

• Data assessment reports 

• Progress reports, QA reports, interim project reports, etc. 

• All custody documentation (tags, forms, airbills, etc.) 

• Sample log sheets 

• Field task modification request forms 

• Corrective actions documentation. 

 

Upon completion of the contract, all files associated with this investigation will be relinquished to the 

custody of Otterbein College. 
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6.0  CALIBRATION PROCEDURES AND FREQUENCY 

All instrumentation used to perform chemical measurements must be properly calibrated prior to use to 

obtain valid and usable results.  The requirement to properly calibrate instruments prior to use applies 

equally to field instruments as it does to fixed laboratory instruments.   

 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instrument calibration will be conducted as per manufacturers' instructions.  The calibrations of each 

instrument will be documented on the appropriate log sheet (Appendix C of the FSP). 

 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for a specific laboratory instrument will consist of initial calibration (generally three 

to six points), initial calibration verification (inorganic methods only), and continuing calibration 

verification.  In all cases, the initial calibration will be verified using an independently prepared calibration 

verification solution.  The frequency of calibration will be performed according to the requirements of the 

specific methods. 

 

All standards used to calibrate analytical instruments must be obtained from National Institute of Science 

and Technology (NIST) or through a reliable commercial supplier with a proven record for quality 

standards.  All commercially supplied standards must be traceable to NIST reference standards, where 

possible, and appropriate documentation will be obtained from the supplier.  In cases where 

documentation is not available, the laboratory will analyze the standard and compare the results to an 

USEPA-supplied known or previous NIST-traceable standard. 

 

All calibration data, including dates and times of analyses, standards used, and other pertinent 

information, must be documented in laboratory logbooks or on analysis run logs. 

 

The calibration procedures and frequencies used by the laboratory will comply with the applicable SW-

846 analytical method.   
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7.0  ANALYTICAL AND MEASUREMENT PROCEDURES 

Field measurements and analytical procedures are presented in this section.  

 

7.1  FIELD MEASUREMENT PROCEDURES 

Water quality parameters consisting of pH, specific conductance, turbidity, DO, and temperature will be 

measured prior to the collection of groundwater samples.  Measurements will be performed in 

accordance with manufacturer’s instructions. 

 

7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

Table 1-1 provides a summary of the laboratory preparation and analytical methods to be used during this 

investigation.  

 

7.2.1 List of Project Target Compounds and Detection Limits 

A list of the laboratory target analytes and QLs and MDLs for all analyses is provided in Table 1-2.  All 

data will be reported to the MDL.  An analyte's QL is based on the associated MDL with adjustments 

made to ensure that the precision and accuracy requirements of the method are attainable.  QLs and 

MDLs will be adjusted on a sample-by-sample basis as necessary, based on dilutions, sample volume, 

sample clean-up, and percent moisture.  Positive results below the QL but greater than the MDL will be 

reported by the laboratory and flagged as estimated, “J” for organics or “B” for inorganics. 

 

7.2.2 List of Associated Quality Control Samples 

The overall level of noncalibration QC effort for field work is described in Section 3.6.  Field and 

laboratory QC samples to be analyzed, as well as details on QC sample usage, are provided in 

Section 8.0. 
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8.0  INTERNAL QUALITY CONTROL CHECKS 

Field-related QC checks were discussed in Section 3.0 of this QAPP.  This section provides additional 

information regarding internal QC checks for the field and the laboratory. 

 

8.1 FIELD QUALITY CONTROL CHECKS 

QC procedures for pH, specific conductance, temperature, DO, and turbidity will include calibrating the 

instruments as described in Tetra Tech SOPs.  Assessment of field sampling precision and bias will be 

made by collection of field duplicates and equipment blanks for laboratory analysis.  Collection of the field 

QC samples (or external QC checks) will be in accordance with the procedures provided in the 

appropriate Tetra Tech SOPs at the frequency discussed in Section 3.6 and Table 3-1 of this QAPP. 

 

8.2 LABORATORY QUALITY CONTROL CHECKS 

The laboratory will have a QC program that ensures the reliability and validity of the analyses performed 

at the laboratory.  Internal QC procedures for analyses will comply with applicable analytical method 

requirements.  Accutest Southeast will be the laboratory performing analyses at this site. 

 

Several internal laboratory QC checks are briefly discussed in the remainder of this section. 

 

Laboratory method blanks are prepared and analyzed in accordance with the analytical method 

employed to determine whether contaminants originating from laboratory sources have been introduced 

and have affected environmental sample analyses.  A method blank generally consists of an aliquot of 

analyte-free water (or purified sodium sulfate for soil samples) that is subjected to the same preparation 

and analysis procedures as the environmental samples undergoing analysis.  With the exception of 

recognized volatile common laboratory contaminants (i.e., methylene chloride, acetone, and 2-butanone) 

detected through use of the SW-846 8260B, method blanks must not contain levels of target analytes 

greater than the reported detection limits [i.e., greater than 2.5 times the reporting limit for methylene 

chloride and greater than 5 times the quantitation limit for acetone, and 2-butanone].  If method blank 

contamination is found to exist above allowable limits, corrective actions contained in the laboratory 

SOPs must be followed.  Under no circumstances are laboratory method blank contaminant values to be 

subtracted from environmental sample analysis results. 

 

Laboratory method blanks are performed at the frequency specified in the analytical method.  However, in 

general, organic analyses method blanks are analyzed at a frequency of one per extraction or analysis 

batch up to a maximum of 20 samples.  In general, inorganic analysis method blanks are analyzed at a 
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frequency of one method blank per batch of samples processed at the same time, up to a maximum of 20 

samples. 

 

MS analysis for organic fraction analyses is performed in duplicate (MSD) as a measure of laboratory 

precision.  For inorganic analyses, one MS analysis and one laboratory duplicate analysis will be 

performed for every 20 environmental samples per matrix per site.  With the exception of VOC MSD 

analyses, laboratory duplicates are prepared by thoroughly mixing and splitting a sample aliquot into two 

portions and analyzing each portion following the same analytical procedures used for the environmental 

sample analyses.  For VOC MSD analyses, a second sample aliquot is used for analysis to avoid VOC 

constituent loss through the homogenization process.  The field crew provides extra volumes of sample 

matrices designated for laboratory QC analyses, as required.  Control limits for MS and laboratory 

duplicate analyses are evaluated against statistically derived laboratory-specific limits. 

 

Surrogates or System Monitoring Compounds are organic compounds (typically brominated, 

fluorinated, or isotopically labeled) that are similar in nature to the compounds of concern and that are not 

likely to be present in environmental media.  Surrogates are spiked into each sample, standard, and 

method blank prior to analysis and are used only in organic chromatographic analysis procedures as a 

check of method effectiveness.  Surrogate recoveries are evaluated against statistically derived 

laboratory-specific limits. 

 

LCSs serve to monitor the overall performance of each step during the analysis, including the sample 

preparation.  LCS analysis will be performed in accordance with the analytical method.  Aqueous LCS 

results must fall within the statistically derived laboratory-specific control limits.  Solid LCS results must 

fall within the control limits established by the supplier of the LCS standard, where applicable, or 

established by the laboratory.  Aqueous and solid LCSs shall be analyzed utilizing the same sample 

preparations, analytical methods, and QA/QC procedures as employed for the samples. 

 

Internal standard performance criteria ensure that GC/MS analysis sensitivity and response are stable 

during every analytical run.  Internal standard area counts for samples and blanks must not vary by more 

than a factor of two (- 50 to + 100 percent) from the associated 12-hour calibration standard.  The 

retention time of the internal standards in samples and blanks must not vary by more than ±30 seconds 

from the retention time of the associated 12-hour calibration standard. 

 

Post Digestion Spikes (PDSs) are similar to MSs except that the sample digestate, rather than the 

original soil sample, is spiked.  These spikes are analyzed only for metal target analytes if the matrix 

spike recovery falls outside control limits.  Comparing %Rs for PDSs and MSs helps to identify where in 

the analytical process accuracy problems are occurring.  PDSs will contain all target analytes of interest 
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and will be used to assist in determining whether unacceptable MS recoveries are a result of matrix 

effects. 

 

Additional internal laboratory QC checks include mass tuning for Gas Chromatography/Mass 

Spectrometry (GC/MS) analysis. 
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9.0  DATA REDUCTION, VALIDATION, AND REPORTING 

This section describes the procedures to be used for data reduction, validation, and reporting for samples 

collected during this investigation.  All data generated during the course of the proposed activities will be 

maintained in hardcopy and/or portable document format (PDF) form in the Tetra Tech central project 

files. 

 

In addition to the central files, photocopies of all hardcopy/PDF data (as well as electronic data) will be 

maintained in the Tetra Tech’s Chemistry/Toxicology/Risk Assessment Department database records 

files.  Upon completion of the contract, all files will be relinquished to the Otterbein College as per 

Contract requirements. 

 

9.1 DATA REDUCTION 

Data reduction will be completed for both field measurement and laboratory-generated analytical data.  

Field data reduction will be relatively limited versus the degree of laboratory data reduction required for 

the project.  Reduction of both field data and laboratory data are discussed in the remainder of this 

section. 

 

9.1.1 Field Data Reduction 

Field data will be generated as a result of real-time measurement of organic vapor concentrations via a 

PID (for health and safety monitoring and to support selection of samples for shipment to the laboratory), 

through onsite water quality testing for general indicator parameters including pH, specific conductivity, 

turbidity, DO, and temperature.   

 

Field measurements of organic vapor concentrations (parts per million on a volume-to-volume basis 

relative to methane or benzene) and data collected as a result of the use of field test kits will be recorded 

in the site logbook and incorporated into the project-specific reports.  General water-quality indicator 

parameter data will also be recorded in the site logbook and on sample logsheets immediately after the 

measurements are taken.  If an error is made in the logbook, the error will be legibly crossed out (single-

line strikeout), initialed and dated by the field member, and corrected in a space adjacent to the original 

(erroneous) entry.   

 

9.1.2 Laboratory Data Reduction 

Laboratory data reduction of analytical results generated via SW-846 methods will be completed as 

specified in the analytical methods. 
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Field QC sample results will be included in the database for this site.  Specifically, the analytical results 

for trip blanks, rinsate blanks, and ambient condition blanks will be provided.  The results for field QC 

blanks will be considered during the course of data validation (in concert with laboratory method blanks) 

to eliminate false positive results according to the 5- and 10-times rules specified in the USEPA Contract 

Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review EPA-540/ 

R-99-008, October 1999 and EPA 540-R-04-004, October 2004, respectively.  The results for laboratory 

QC samples such as method blanks will not be presented in the master database.  In addition, only the 

original (unspiked) sample results for MS/MSD samples will be provided in the database. 

 

9.2 DATA VALIDATION 

Validation of field measurements and laboratory analytical data are discussed in this section.  Validation 

of field data will be limited to real-time "reality" checks, whereas laboratory analytical data will be 

validated in accordance with current USEPA guidance.   

 

9.2.1 Field Measurement Data Validation 

Field measurements will not be subjected to a formal data validation process.  However, field technicians 

will ensure that the equipment used for field measurement is performing accurately via compliance with 

the Tetra Tech SOPs.  All field data entered into the electronic database will be independently reviewed 

for transcription errors. 

 

9.2.2 Laboratory Data Validation 

100 percent of the laboratory data will be validated.  Validation of analytical data will be completed by the 

Tetra Tech.  Final review and approval of validation deliverables will be completed by the Tetra Tech’s 

Data Validation Coordinator. 

 

The analytical results will be validated based on the analytical methods.  Validation of these data will 

conform to method-specific criteria, and the USEPA Contract Laboratory Program National Functional 

Guidelines for Organic and Inorganic Data Review EPA-540/R-99-008, October 1999 and EPA 540-R-04-

004, October 2004, respectively, to the extent practicable.  Dioxin data will be validated according to 

USEPA National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans 

Data Review, September 2005. 
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9.3 DATA REPORTING 

9.3.1 Field Measurement Data Reporting 

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample log sheets) 

will be placed in the Tetra Tech central files upon completion of the field effort.  Field measurement data 

will typically be reported in an appendix to the project-specific report and may also be reported in 

summary fashion if they are indicative of the presence of contamination (e.g., high specific conductance 

readings).  Tetra Tech’s Information Management Resources Department will typically hold responsibility 

for field data reporting subject to oversight by the Department Manager.   

 

9.3.2 Laboratory Data Reporting 

Data reported by the laboratory will be in accordance with a contract laboratory program-type reporting 

format (to the extent practicable).  All pertinent QC data including raw data and summary forms for 

blanks, standards analysis, calibration information, etc. will be provided.  Case narratives will be provided 

for each sample delivery group (SDG).   

 

All environmental and field QC sample results (trip blanks, duplicates, rinsate blanks, ambient condition 

blanks) will be included in each project-specific report as an appendix.  The database will include 

pertinent sampling information such as sample number, sampling date, general location, depth, and 

survey coordinates (if applicable).  Sample-specific detection limits will be reported for nondetected 

analytes.  Units will be clearly summarized in the database and will conform to those identified in 

Section 3.5.  The analytical data may also be reported in summary fashion within the body of the project-

specific report text in tabular and graphic fashion.   

 

Data will be handled electronically pursuant to the electronic deliverable requirements that must be 

specified in the Tetra Tech’s agreement with the analytical laboratory.  This agreement should require the 

analytical laboratory to provide data as a PDF of the hardcopy and in electronic form (database or text 

files).  The original electronic diskettes and the original hardcopy/PDF analytical data are maintained in 

the Tetra Tech central project files as received.   

 

Validation will be completed using the hardcopy/PDF data.  Upon completion of validation of a SDG and 

review by the Data Validation Coordinator, the validation qualifiers will be entered in the electronic 

database and will be subjected to independent review for accuracy.  During this review process, the 

electronic database printout will also be contrasted with the hardcopy/PDF data (i.e., Form Is) to ensure 

that the hardcopy/PDF data and electronic data are consistent. 
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The Tetra Tech’s Information Management Resource Department will typically hold responsibility for 

laboratory data reporting subject to oversight by the Department Manager.  Key data handling personnel 

within the Department include the Department Manager and the Database Supervisor (Information 

Management Resource Department) and the Data Validation Coordinator (Chemistry Department).  

However, a summary of the validation results (actions taken and completeness, precision, and accuracy) 

will be provided in the project-specific reports, and example data validation reports and analytical data 

packages will be provided upon request.   
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10.0  PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits will be performed periodically to ensure that work is being implemented 

in accordance with the approved project plans and in an overall satisfactory manner.  Examples of 

pertinent audits are as follows: 

 

• The FOL will supervise and check daily that the field measurements are made accurately, equipment 

is thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

 

• Performance and system audits for the laboratory will be performed regularly in accordance with the 

National Environmental Laboratory Accreditation Program (NELAP) and by the laboratory's QA staff 

in accordance with the laboratory QA plan. 

 

• External field or laboratory audits may be performed at the discretion of USEPA Region 5 and/or Ohio 

EPA.   

• Data validators will review (on a timely basis) the chemical analytical data packages submitted by the 

laboratory.  The data validators will check that the data were obtained through use of the approved 

methodology, the appropriate level of QC effort and reporting were conducted, and the results are in 

conformance with QC criteria.  On the basis of these factors, the data validator will generate a report 

describing data limitations, which will be reviewed internally by the Data Validation Coordinator prior 

to submittal to the Tetra Tech PM.   

 

• A formal audit of the field sampling procedures may be conducted by the contractor’s quality 

assurance manager or designee in addition to the auditing that is an inherent part of the daily project 

activities.  The purpose of this audit is to ensure that sample collection, handling, and shipping 

protocols, as well as equipment decontamination and field documentation procedures, are being 

performed in accordance with the approved project plans and SOPs.   

 

• The contractor’s PM will maintain contact with the FOL and Data Validation Coordinator to ensure 

that management of the acquired data proceeds in an organized and expeditious manner.   

 

• The QA officer or appropriate designee of the laboratory performs routine internal audits of the 

laboratory.  Performance and system audits of laboratories are coordinated through the NELAP by an 

independent QA contractor.  It is the responsibility of the NELAP and its contractor to ensure that the 

audited lab comply with good laboratory practices and the general requirements of all analytical 
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services provided by the laboratories.  Tetra Tech will employ Test America for analytical services at 

the Former Kilgore Manufacturing Facility.  Test America has current NELAP accreditation for all the 

parameters and methods outlined in this QAPP.  
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11.0  PREVENTIVE MAINTENANCE PROCEDURES 

Measuring equipment used in environmental monitoring or analysis shall be maintained in accordance 

with the manufacturers' operation and maintenance manuals.  Equipment and instruments shall be 

calibrated in accordance with the procedures and at the frequencies discussed in Section 6.0 (Calibration 

Procedures and Frequency) and in Tetra Tech SOPs (field measurement equipment).  Preventive 

maintenance for field and laboratory equipment is discussed in the remainder of this section. 

 

11.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

Preventive maintenance of field equipment is described in Tetra Tech SOPs.  Tetra Tech’s Equipment 

Manager and the instrument operator will be responsible for ensuring that equipment is operating 

properly prior to use and that routine maintenance is performed and documented.  Any problems 

encountered while operating the instrument will be recorded in the field logbook including a description of 

the symptoms and corrective actions taken.  If problem equipment is detected or should require service, 

the equipment should be logged, tagged, and segregated from equipment in proper working order.  Use 

of the instrument will not resume until the problem is resolved. 

 

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential to ensuring their readiness 

when needed.  Dependent on manufacturer's recommendations, maintenance intervals are established 

for each instrument.  All instruments must be labeled with a model number and serial number, and a 

maintenance logbook must be maintained for each instrument.  Personnel must be alert to the 

maintenance status of the equipment they are using at all times. 

 

11.2.1 Major Instruments 

Table 11-1 provides a summary of preventive maintenance procedures for laboratory equipment that will 

be used for analysis of these samples. 

  

Maintenance of instruments may also be covered under service contracts with external firms.  Such 

contracts provide for periodic routine maintenance to help guard against unexpected instrument 

downtime.  These contracts also typically provide for quick response for unscheduled service calls when 

malfunctions are observed by the operator. 

 

The use of manufacturer-recommended grades or better of supporting supplies and reagents is also a 

form of preventive maintenance.  For example, gases used in the various gas chromatograph instruments 
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are of sufficient grade to minimize fouling of the instrument.  The routine use of septa, chromatographic 

columns, ferrules, furnace tubes, and other supporting supplies from reputable manufacturers will assist 

in averting unnecessary periods of instrument downtime. 

 

11.2.2 Refrigerators/Ovens 

The temperatures of refrigerators used for sample storage will be monitored once daily.  The acceptable 

range for refrigerator temperatures is above 0 to 6°C.  The temperatures will be recorded in the 

refrigerator temperature log.  Maintenance of the log will be the responsibility of the sample custodian or 

designee.  The log will contain the following information: 

 

• Date 

• Temperature 

• Initials of person performing the check 

 

Assignment of responsibilities for temperature monitoring to specific personnel does not preclude the 

participation of other laboratory personnel.  If unusual temperature fluctuations are noted, it is the 

responsibility of the observer to immediately notify the person in charge of the discrepancy before the 

condition of the samples is compromised. 

 

Unstable or fluctuating temperatures may be indicative of malfunctions in the cooling system.  On the 

other hand, the instability may be due to frequent opening of the door.  Regardless of the cause, such an 

observation must be investigated, and modifications to access procedures or repairs to equipment must 

be made to prevent jeopardizing the integrity of the samples. 

 



TABLE 11-1 
 

TYPICAL PREVENTIVE MAINTENANCE FOR ANALYTICAL INSTRUMENTS 
QUALITY ASSURANCE PROJECT PLAN 

FORMER KLIGORE MANUFACTURING FACILITY, WESTERVILLE, OHIO 
 
Instrument Preventive Maintenance Maintenance 

Frequency 

GC/MS Volatiles:  Bake oven, replace septum, check carrier gas. 
 
Semivolatiles:  Replace septum, clean injection port, replace liner, 
bake oven, check carrier gas, clean source. 
 
Replace solvent washes and clean syringe. 

As required. 
 
As required. 
 
 
Daily. 

HR/GC/MS Check pressure and gas supply daily.  Bake out column, change 
septa, liner, seal as needed, cut column as needed. 
 
Check foreline pump fluid level and ballast.  Change the PFK 
septum.  Check the E/T ratio and the air peak ratios.  Clean source 
as needed. 

Prior to initial 
calibration or as 
necessary. 
Prior to initial 
calibration or as 
necessary. 

HPLC Change filter frits. 
 
Change column prefilters. 
 
Change pump seals. 

Monthly. 
 
As needed. 
 
As needed 

ICP Change sample introduction tubing, clean nebulizer, clean spray 
chamber, clean torch, manual profile, and automatic profile optics. 

As required. 

CVAA Change sample introduction tubing, change drying cell, re-zero 
detector. 

As required. 

 
HR – High Resolution 
GC – Gas Chromatograph 
MS – Mass Spectroscopy 
ICP – Inductively Coupled Plasma 
CVAA – Cold Vapor Atomic Absorption 
HPLC – High Performance Liquid Chromatography 



  Rev. 0 
  12/10/10 
 

12.0  SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 

DATA PRECISION, ACCURACY, AND COMPLETENESS 

Compliance with quantitative QC objectives for laboratory accuracy and precision as outlined in Tables 

3-1 will be evaluated during data validation (Section 9.0).  Compliance with completeness objectives for 

field and laboratory data may be computed.  Sections 12.1 and 12.2 present equations to be used for 

computing accuracy and precision values, respectively.  Section 12.3 describes the means and presents 

the equation for determining completeness.  Section 12.4 addresses the overall data assessment 

process. 

 

In general, data validation requires that data be evaluated batch by batch based on the results of quality 

indicators for the respective batches.  Section 12.4 presents additional data quality considerations that 

may be evaluated after data validation.  These considerations are designed to incorporate data quality 

factors that extend beyond evaluation of the simple quantitative estimators for precision, accuracy, and 

completeness. 

 

12.1 ACCURACY ASSESSMENT 

The accuracy of chemical analyses is assessed through the use of surrogate spikes, MSs, PDSs, LCSs, 

calibration check standards, internal standards, and blanks.  Blanks are used to infer the potential for 

positive biases because of contamination.  To assure the accuracy of the analytical procedures, at least 

one of every 20 environmental samples will be spiked with known amounts of target analytes (i.e., MSs) 

prior to preparation for analysis.  The spiked samples will be analyzed, and the concentrations of each 

target analyte observed in the spiked sample will be compared to the reported value of the analyte in the 

unspiked sample to determine the %R of the analyte.  Control charts are plotted by the laboratory for 

each target analyte and are kept on matrix- and analyte-specific bases.  The %R for a spiked sample is 

calculated using the following formula: 

 

%R Amount in Spiked Sample Amount in Sample
Known Amount Added

 X  100=
− % 

 

As discussed in Section 3.2.3, LCSs and surrogate spikes are also analyzed to assess accuracy.  The 

%R calculation for LCSs and surrogate spikes is as follows: 

 

100  X 
ionConcentrat Known or Certified

ionConcentratalExperiment%R = % 
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12.2 PRECISION ASSESSMENT 

As presented in Section 3.1.3, laboratory duplicate samples (for inorganic analyses) and MSD samples 

(for organic analyses) will be prepared and analyzed at a minimum frequency of one per every 20 

environmental samples per matrix.  As described in Section 3.1.2, field duplicate samples also will be 

collected at a minimum frequency of one per 10 environmental samples per matrix.  The RPD between a 

sample or MS (Sample 1) and its duplicate or MSD (Sample 2) is calculated for chemical analyses using 

the following formula: 

 

100  X 
2) Sample in Amount1 Sample in (Amount 0.5

2 Sample in Amount1 Sample in Amount
RPD

+

−
= % 

 

12.3 COMPLETENESS ASSESSMENT 

Completeness for this project is determined based on the number of sample results for each target 

analyte and each sample type that are usable as determined through data validation and data 

assessment.  Data values rejected during data validation (indicated by an “R” or “UR” flag) will be 

considered unusable unless additional review and documentation by one or more technical team 

members demonstrates that the rejection was erroneous.  To monitor completeness, the number of 

usable, valid results for each soil type and analyte will be counted and compared to the completeness 

objectives in Sections 3.3.2 and 3.3.3. 

 

Percent completeness will be calculated using the following equation: 

 

( )
( ) 100% x 

Planned tsMeasuremen of Number
tsMeasuremen  Validof Number  ssCompletene % =  

 

Because the many parameters to be measured for a project are interrelated in many different ways, a 

single completeness criterion cannot be established for the project.  Instead, the ability to attain project 

objectives will be evaluated at the end of each sampling round by how effectively the necessary decisions 

and data evaluations can be made. 

 

12.4 DATA ASSESSMENT 

The assessment of data obtained from an investigation is a critical part of determining the next step in 

data collection and decision making.  It must be determined whether the data are of appropriate type, 

quality, quantity, and representativeness to support the project objectives.  The effect of the loss of data 

deemed unacceptable for use, for whatever reason, will be evaluated. 
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12.4.1 Reconciliation with Data Quality Objectives 

Field data will be examined immediately after generation for errors.  Laboratory data will be examined 

upon receipt from the laboratory in a series of evaluations.  The first step will be a data verification and 

validation as described in Section 9.0. 

 

After data validation, the data will be reconciled with data quality objectives to determine whether 

sufficient data of acceptable quality are available for decision making.  In addition to the evaluations 

described in Sections 12.1 through 12.3, a series of inspections and statistical analyses may be 

performed to estimate several of the data set characteristics.  The statistical evaluations will include 

simple summary statistics for target analytes, such as the maximum concentration, minimum 

concentration, number of samples exhibiting no detectable analyte, the number of samples exhibiting 

detectable analytes, and the proportion of samples with detectable and undetectable analytes.  These 

inspections and statistical analyses will be designed to do the following: 

 

• Identify deviations, if any, from the field sampling SOPs (inspection). 

 

• Identify deviations, if any, from the QAPP, FSP,  and WP (inspection). 

 

• Identify deviations, if any, from the data validation process (inspection). 

 

• Identify and explain the impacts of elevated detection limits (inspection). 

 

• Identify unusable data (i.e., data qualified as “R”) (inspection). 

 

• Evaluate project assumptions such as “groundwater flow is to the northwest” (inspection). 

 

• Evaluate adherence to investigation objectives and decision rules (inspection and statistics, as 

applicable). 

 

• Ensure completion of corrective actions (inspection). 

 

• Evaluate effects of deviations from planned procedures and processes on the interpretation and utility 

of the data (inspection and statistics, as applicable). 

 

• Identify the existence of remaining data gaps (inspection/statistics). 
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For statistical comparisons and mathematical manipulations, analytes that are not detected at the 

applicable sample-specific reporting limits will be represented by a concentration equal to one-half the 

sample-specific reporting limits. 

 

If necessary, investigation objectives may be revised in anticipation of additional data collection.  

 

The suitability of any given statistical test will be assessed based on the completeness of the data sets 

and the conditions observed at the site.  For example, when a single data value is available for soils or 

water samples at a given sampling location, statistical tests cannot be conducted for that individual 

sampling location.  However, pooling of data across sampling locations may be possible and, if logical to 

do so, may be implemented at the discretion of the Tetra Tech PM.  For example, when evaluating 

constituents of potential concern, multiple soil sample results of a given depth and grain size within a 

depositional environment may be pooled for statistical comparison to the background data set from soil of 

the same depth, grain size, and depositional environment.  Statistical testing will generally be conducted 

at the 5-percent significance level.  Statistical testing at other significance levels may also be warranted to 

provide perspective on the results of testing 5-percent significance.  If other significance levels are used, 

they will be supported with rationales for their use. 
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13.0  CORRECTIVE ACTION 

It is required that any and all personnel noting conditions adverse to quality report these conditions 

immediately to the Tetra Tech PM and quality assurance manager.  These parties, in turn, are charged 

with performing root-cause analyses and implementing appropriate corrective action in a timely manner.  

It is ultimately the responsibility of the quality assurance manager to document all findings and corrective 

actions taken and to monitor the effectiveness of the corrective measures performed. 

 

13.1 FIELD CORRECTIVE ACTION 

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as 

possible so that work integrity or quality of product is not compromised.  The need for corrective action 

may arise based on deviations from project plans and procedures, adverse field conditions, or other 

unforeseen circumstances.  Corrective action needs may become apparent during the performance of 

daily work tasks or as a consequence of internal or external field audits. 

 

Corrective action may include resampling and may involve amending previously approved field 

procedures.  If warranted by the severity of the problem (e.g., if a change in the approved project-specific 

WP or SOPs is required), Otterbein College and Ohio EPA will be notified in writing via a field task 

modification request (FTMR), and approvals will be obtained.  The FOL is responsible for initiating 

FTMRs; an FTMR will be initiated for all deviations from the project plan documents, as applicable.  An 

FTMR form is provided as Figure 13-1.  Copies of all FTMRs will be maintained with the onsite project 

planning documents and will be placed in the final evidence file. 

 

Minor modifications to field activities such as a slight offset of a boring location will be initiated at the 

discretion of the FOL, subject to onsite approval by facility personnel.  Approval for major modifications 

(e.g., elimination of a sampling point) must be obtained via an FTMR. 

 

13.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out-

of-control event is noted.  The specific corrective action taken depends on the specific analysis and the 

nature of the event.  Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 

 

• QC data are outside established warning or control limits. 

• Method blank analyses yield concentrations of target analytes greater than acceptable levels. 
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• Undesirable trends are detected in spike recoveries or in duplicate RPDs. 

• There is an unexplained change in compound detection capability. 

• Inquiries concerning data quality are received. 

• Deficiencies are detected by laboratory QA staff audits or from performance evaluation sample test 

results. 

 

Corrective actions are documented for non-routine out-of-control situations on a corrective action form.  

Figure 13-2 provides a blank of a typical corrective action form.  A routine out-of-control situation is 

defined as one that is noted in the corrective action section of the method-specific SOP.  Each SOP 

defines the routine out-of-control situations and the appropriate corrective action procedures for these 

situations.  All out-of-control situations not addressed in the SOP must be treated as non-routine and 

documented in the corrective action logbook. 

 

Using the corrective action form, any employee may notify the laboratory QA/QC Officer of a problem.  

The QA/QC Officer initiates the corrective action by relating the problem to the appropriate laboratory 

manager and/or internal coordinator, who then investigates or assigns responsibility for investigating the 

problem and its cause.  After the cause is determined, an appropriate corrective action is approved by the 

QA/QC Officer.  Its implementation is verified and documented on the corrective action form and is further 

documented through audits. 

 

Information contained on corrective action forms is kept confidential within the laboratory and is generally 

limited to the individuals involved.  Severe problems and difficulties may warrant special reports to the 

laboratory president, who will ensure that the appropriate corrective actions are taken. 

 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

As a means of oversight, the quality assurance manager may audit a percentage of the data validation, 

assessment, and evaluation deliverables generated/performed.   

 

The need for corrective action may become apparent during data validation, interpretation, or 

presentation activities, or problems may be identified as a result of oversight findings.  The performance 

of rework, instituting a change in work procedures, or providing additional/refresher training are possible 

corrective actions relevant to data evaluation activities.  The Tetra Tech PM will be responsible for 

approving the implementation of corrective action. 
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13.4 CORRECTIVE ACTION FOR ADMINISTRATIVE ACTIVITIES 

Findings identified through office procedures and file audits may also necessitate the performance of 

corrective actions.  Corrective actions involving file management and office procedures usually consist of 

correction of an isolated nonconformance or the performance of activities necessary to conform with 

clarified guidance. 

 



FIGURE 13-1 
 

FIELD TASK MODIFICATION REQUEST FORM 
QUALITY ASSURANCE PROJECT PLAN 

FORMER KILGORE MANUFACTURING FACILITY 
 
  
Client Identification Project Number TMR Number 
 
To Location Date  
 
Description: 
 
  
  
  
  
 
Reason for Change: 
 
  
  
  
  
 
Recommended Disposition: 
 
  
  
  
  
 
  
Field Operations Leader (Signature, if applicable) Date 
 
Disposition: 
 
  
  
  
  
 
  
Project Manager (Signature, if required) Date 
 
  
Distribution: 
Program Manager  Others as required   
Quality Assurance Officer      
Project Manager      
Field Operations Leader      



FIGURE 13-2 
 

ANALYTICAL LABORATORY CORRECTIVE ACTION FORM 
QUALITY ASSURANCE PROJECT PLAN 

FORMER KILGORE MANUFACTURING FACILITY 
 
 
Name:  Date:  
 
Problem: 
 
 
 
Samples Affected: 
 
 
  
 
Action Taken: 
 
 
 
 
 
 
Name  Date:  
 
  
 
Action Taken: 
 
 
 
 
 
 
Name  Date:  
 
  
 
Proof of Return to Control: 
 
 
 
 
 
 
Supervisor:  QA/QC Officer:  
 
Date:  Date:     
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14.0  QUALITY ASSURANCE REPORTS TO MANAGEMENT 

QA reports to management will be provided in two primary formats during the course of this investigation.  

Data validation letter reports will be prepared on a SDG-specific basis and will summarize QA/QC issues 

for the laboratory data.  Monthly progress reports will be provided by the Tetra Tech PM. 

 

14.1 CONTENTS OF PROJECT QUALITY ASSURANCE REPORTS 

The data validation reports address all major and minor laboratory noncompliances, as well as noted 

sample matrix effects.  In the event that major problems occur with the analytical laboratory (e.g., holding 

time exceedances or calibration noncompliances, etc.), the Data Validation Coordinator notifies the Tetra 

Tech PM, the Program Manager, and the Laboratory Services Coordinator.  Such notifications (if 

necessary) are typically provided via internal memoranda and are placed in the project file.  Such reports 

contain a summary of the noncompliance, a synopsis of the impact on individual projects, and 

recommendations regarding corrective action and compensational adjustments.  Corrective actions are 

initiated at the program level. 

 

The FOL will provide the Tetra Tech PM with weekly reports regarding accomplishments, deviations from 

the WP, upcoming activities, and a QA summary during the course of the field investigation.  In addition, 

quarterly project review meetings are held for all active Tetra Tech projects.  Issues discussed at the 

project review meeting include all aspects of budget and schedule compliance and QA/QC problems.   

 

14.2 INDIVIDUALS RECEIVING/REVIEWING QUALITY ASSURANCE REPORTS 

Data validation QA reports are provided to the Tetra Tech PM for inclusion in the project files.  In the 

event that major problems are observed for a given laboratory, the Laboratory Services Coordinator is 

provided with copies of the QA report.  Weekly field progress reports are provided to the Tetra Tech PM.   
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1.0  INTRODUCTION 

This Health and Safety Plan (HASP) is specifically written for the various activities that are to be 

conducted at the Former Kilgore Manufacturing Site, in Westerville, Ohio.  At this site the production of 

explosives and incendiary materials such as flares, fuses, hand grenades, landmines and flame throwers 

occurred.  The objective of this investigation is to perform a Remedial Investigation/Feasibility Study 

(RI/FS), additional precautions must be taken.    Because the possibility exists to encounter unexploded 

ordnance (UXO) or munitions and explosives of concern (MEC) other safety measures, such as UXO 

screening, may be required. 

 

This HASP is to be used in conjunction with the Tetra Tech Health and Safety Guidance Manual.  The 

Guidance Manual provides detailed information pertaining to hazard recognition and control, and Tetra 

Tech SOPs.  This HASP and the contents of the Guidance Manual were developed to comply with the 

requirements stipulated in 29 CFR 1910.120 (OSHA’s Hazardous Waste Operations and Emergency 

Response Standard).  An Accident Prevention Plan (APP) is included as Attachment I of this document.  

The HASP, the APP and the Guidance Manual must be present at the site.   

 

This HASP has been developed using the latest available information regarding known or suspected 

chemical contaminants and potential physical hazards associated with the proposed work and site 

activities.  This HASP will be modified if new information becomes available.  Changes to the HASP will 

be requested through the Tetra Tech Health and Safety Manager (HSM) and the Project Manager (PM).  

It is the responsibility of the PM to notify the affected personnel of changes to this HASP.   
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2.0  EMERGENCY ACTION PLAN 

2.1  INTRODUCTION 

This section has been developed as part of a planning effort to direct and guide field personnel in the 

event of an emergency.  In the event of on-site emergencies, which are beyond the on-site personnel 

capabilities, site personnel will be evacuated to a safe place of refuge and the appropriate emergency 

response agencies will be notified.  It has been determined that a majority of potential emergency 

situations would be better supported by outside emergency responders.  Based on this determination, 

Tetra Tech and subcontractor personnel will only provide emergency response support to the level of 

their capabilities.  Workers who are ill or who have suffered a non-serious injury may be transported by 

site personnel to nearby medical facilities, provided that such transport does not aggravate or further 

endanger the welfare of the injured/ill person.  The emergency response agencies listed in this plan are 

capable of providing the most effective response, and as such, will be designated as the primary 

responders.  These agencies are located within a reasonable distance from the area of site operations, 

which ensures adequate emergency response time.     

 

Tetra Tech will, through necessary services, include response measures for incidents such as: 

 

 Incipient stage fire fighting support and prevention 

 Incipient spill control and containment measures and prevention 

 Removal of personnel from emergency situations 

 Provide initial medical support for injuries or illnesses requiring only first-aid level support 

 Provide site control and security measures as necessary 

 

For MEC areas, emergency activities personnel will also comply with the requirements outlined in the 

APP, which is included as Attachment I to this HASP.  

 

2.2  EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, it has been determined that the most probable 

emergencies that could be encountered during site activities are injuries or illnesses from MEC, physical, 

natural, and fire hazards.  To minimize and eliminate these potential emergency situations, emergency 

planning activities associated with this project include the following.  The FOL, SSO and UXO Specialist 

are responsible for: 
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 Establishing and maintaining information at the project staging area (support zone) for easy access in 

the event of an emergency.  This information will include the following: 

 - Chemical Inventory (used on-site) with Material Safety Data Sheets (MSDS). 

 - On-site personnel medical records (medical data sheets). 

 - A logbook identifying personnel on site each day. 

 

It will be the responsibility of the Tetra Tech FOL to ensure this information is available and present at the 

site. 

 

 In the event of an emergency the FOL will serve as the Incident Commander until Emergency 

Services arrive.  The UXO Specialist will be consulted on any MEC-related matters.  

 

 Educating site workers to the hazards and control measures associated with planned activities at the 

site and providing early recognition and prevention where possible.  This will include: 

- Site-specific Training 

 - Tailgate/Safety Meetings 

 - Activity Hazard Analysis (AHA) Review 

 

2.3  EMERGENCY RECOGNITION AND PREVENTION 

2.3.1  Recognition 

Foreseeable emergency situations that may be encountered during site activities will generally be 

recognizable by visual observation. This will be done by the UXO Specialist who will visually scan the 

surface as well as use magnetometers to detect the potential presence of subsurface MEC-related 

materials.  In addition, the UXO Specialist will provide training and instruction on MEC types that may be 

encountered, avoidance measures, etc.  The Tetra Tech UXO SOP is provided as Attachment II of this 

HASP. 

 

Visual observation is primarily relevant for physical hazards that may be associated with the proposed 

scope of work.  Potential site hazards, the activities unto which they have been associated with, and the 

recommended control methods are discussed in detail in Sections 5.0 and 6.0 of this HASP.  Additionally, 

early recognition of emergency situations will be supported by periodic site surveys to eliminate any 

situation predisposed to an emergency.  The FOL and the SSO will make up the site evaluation 

committee responsible for these periodic surveys.   

 

The above actions will provide early recognition for potential emergency situations.  If an incident should 

occur, Tetra Tech will take defensive and offensive measures to control these situations.  However, if the 
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FOL and the SSO determine that an incident has progressed to a serious emergency situation, site 

personnel will withdraw, and notify the appropriate response agencies. 

 

2.3.2  Prevention 

Tetra Tech and subcontractor personnel will minimize the potential for emergencies by ensuring 

compliance with the Tetra Tech APP, HASP, Health and Safety Guidance Manual, and UXO SOP.   

 

2.4  SAFE DISTANCES AND PLACES OF REFUGE 

In the event that the site must be evacuated, personnel will immediately stop activities and report to the 

selected assembly point for that area within that support zone.  Safe places of refuge will be identified 

prior to the commencement of site activities and will be conveyed to personnel as part of the daily safety 

meeting conducted each morning.  During an evacuation, personnel reporting to the refuge location will 

remain there until directed otherwise by the Tetra Tech FOL.  The FOL or the SSO will take a head count 

at this location to account for and to confirm the location of the site personnel.  The site logbook will be 

used to take the head count.  Emergency response personnel will be immediately notified of any 

unaccounted personnel. 

 

2.5  EVACUATION ROUTES AND PROCEDURES 

An evacuation will be initiated whenever severe weather is encountered; a fire or explosion occurs; or if 

personnel show signs or symptoms of overexposure to potential site contaminants.  When conditions 

require evacuation, personnel will cease activities and travel to the assembly areas via cleared pathways 

established by the UXO Specialist.  In the event of an evacuation, personnel will proceed immediately to 

the designated place of refuge in the support zone, unless doing so would further jeopardize the welfare 

of workers.  In such an event, personnel will proceed to a designated alternate location and remain until 

further notification from the Tetra Tech FOL. 

 

Evacuation procedures will be discussed prior to the initiation of any work at the site.  Evacuation routes 

from the site and safe places of refuge are dependent upon the location at which work is being performed 

and the circumstances under which an evacuation is required.  Additionally, site location and 

meteorological conditions (i.e., wind speed and direction) may dictate evacuation routes.  As a result, 

assembly points will be selected and communicated to the workers relative to the site location where work 

is being performed. 
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2.6 EMERGENCY CONTACTS 

Prior to initiating field activities, personnel will be thoroughly briefed on the emergency procedures to be 

followed in the event of an accident.  Table 2-1 provides a list of emergency contacts and their associated 

telephone numbers.  This table must be posted where it is readily available to site personnel.  Facility 

maps should also be posted showing potential evacuation routes and designated meeting areas.   

 

Any pertinent information regarding allergies to medications or other special conditions will be provided to 

medical services personnel.  This information is listed on Medical Data Sheets filed onsite.  If an exposure 

to hazardous materials has occurred, provide information on the chemical, physical, and toxicological 

properties of the subject chemical(s) to medical service personnel.  This information is listed on Medical 

Data Sheets filed onsite (See Attachment III). 
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TABLE 2-1 

EMERGENCY REFERENCE 
FORMER KILGORE MANUFACTURING SITE 

WESTERVILLE, OHIO 
 
 

CONTACT PHONE NUMBER 

EMERGENCY 
(Police, Fire, Ambulance Service) 9-1-1 

Hospital Emergency Room (787) 655-0505 
Ext. 2206 

Ohio Poison Control Center (800) 222-1222 

Ohio Utility Locating Service 811 

Otterbein University (614) 890-3000 

Facility Contact 
Rebecca Vazquez-Skillings (787) 685-3450 

Tetra Tech Project Manager 
Al Quagliotti (412) 921-8146 

Tetra Tech UXO Specialist 
TBD  

Tetra Tech Field Operations Leader/ Site Safety 
Officer 
TBD  

 

Tetra Tech PHSO  
James K. Laffey (614) 823-1150 

Tetra Tech, Health and Safety Manager  
Matthew M. Soltis, CIH, CSP (412) 921-8912 
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2.7 EMERGENCY ROUTE TO HOSPITAL 

Mount Carmel St. Ann's Hospital 

500 South Cleveland Avenue 

Westerville, Ohio 43081 

(614) 898-4040 

 

Distance: 4.5 miles 

  

 Head south on N. Spring Road toward Grindstone Road     0.5 miles 

 Turn right onto County Line Road        2.3 miles 

 Turn left onto N. Cleveland Avenue        1.5 miles 

 

The Hospital is on the Left.   

 

FIGURE 2-1 

ROUTE MAP TO HOSPITAL 
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2.8  EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

Site personnel will be working in close proximity.  As a result, hand signals, voice commands, and line of 

site communication will be established to alert site personnel of an emergency.   

 

If an emergency occurs, the following procedures are to be initiated: 

 

 Initiate the evacuation via hand signals, voice commands, or line of site communication  

 Report to the designated refuge point 

 Once non-essential personnel are evacuated, appropriate response procedures will be taken 

 Describe to the Incident Coordinator the pertinent incident details. 

 When UXO is discovered the UXO Technician will flag the location.   

- The area, if necessary, will be barricaded or otherwise protected. 

- The POC will be notified and local law enforcement will be contacted for treatment if necessary. 

- Site operations will stop, and the area will be under the control of the UXO Technician until 

relieved by the POC or local law enforcement.  

 

In the event that site personnel cannot mitigate the hazardous situation site personnel will:  

 

 Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident 

 Give the emergency operator the location of the emergency, the type of emergency, the number of 

injured, and a brief description of the incident 

 Stay on the phone and follow the instructions given by the operator 

 The operator will then notify and dispatch the proper emergency response agencies. 

 

2.9 PPE AND EMERGENCY EQUIPMENT 

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and fire extinguishers will be 

maintained onsite in the project work vehicle and shall be immediately available for use in the event of an 

emergency.   At least one first aid kit supplied with equipment to protect against bloodborne pathogens 

will also be available on site.   

 

2.10  DECONTAMINATION PROCEDURES 

During any site evacuation, decontamination procedures will be performed only if doing so does not 

further jeopardize the welfare of site workers.  Decontamination will be postponed if the incident warrants 

immediate evacuation.  However, it is unlikely that an evacuation would occur which would require 

workers to evacuate the site without first performing the necessary decontamination procedures. 
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3.0   SITE BACKGROUND 

3.1 SITE HISTORY 

In 1941, in response to the needs of the Army Chemical Warfare Service, Kilgore Manufacturing 

purchased undeveloped land near the Franklin and Delaware County border.  The former farm was 

converted to a pyrotechnics and ordnance manufacturing facility consisting of a network of magazines, 

concrete buildings, Quonset huts, a water tower, and other ancillary support facilities.  On site activities 

included experimental work, the manufacture and assembly of incendiary items and detonation, burning 

and disposal of waste material. 

 

From 1967 to 1986, portions of the property were farmed.  This farm was known as the Kilgore Farm and 

was used for soy bean and corn crops.  The approximate 111-acre parcel was conveyed to Otterbein 

College on January 1, 1990.   

 

The intended use of the property is for construction of the Otterbein University Equine Facility, a 

permanent home for the Equine Science Department field operations.  Plans include construction of 

classrooms, a residence for the caretaker, stables, event areas and bridle trails. 

 

3.2  SITES DESCRIPTION 

The site is located off of Spring Road approximately one-half mile north of County Line Road in 

Westerville, Ohio.  The site is partially wooded and overgrown with dense grasses and brush.  Gravel 

roads are still on site, however, the aboveground structures have been razed.  There are eight areas of 

concern (AOCs) that will be investigated and evaluated.   

 

Utilities including water supply, electricity and telephone service are available in the adjacent property 

owned by the Otterbein University in the Equine Center. 

  

These areas are described in Table 3-1.  An aerial photograph of the site is in Figure 3-1. 
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TABLE 3-1 
SUMMARY OF SITES DESCRIPTIONS 

FORMER KILGORE MANUFACTURING SITE 
 

AOC 
Number 

AOC Name Description 

1 Unidentified Rectangular Features Surface and subsurface soils contaminated with metals. 

2 Drainage Ditch Near Former 
Manufacturing Area 

Intermittent drainage ditch where wastes were reportedly buried. 

3 Burial Area East of Burn Pit Former burial area for cinders and nonflammable materials. 

4 Burn Pit Used to burn flares, caps and other off-spec materials and waste. 

5 UST in Former Manufacturing 
Areas East of Burn Pit 

Area surrounding a former underground fuel oil storage tank that 
was removed in 1977. 

6 Former Experimental Area Area where product research and testing occurred. 

7 Cinder Area SE of Burn Pit Small area characterized by cinders, coal fragments, and slag at 
the ground surface. 

9 Southeast Landfill Area Former burial area in SE corner of the site. 
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4.0   SCOPE OF WORK 

This section discusses the activities that are to be performed at the sites.  The Activity Hazard Analysis 

(AHAs) found in Section 14.0 of the APP provides information related to each of the tasks that are to be 

performed as part of the scope of work.  As new phases or tasks are to be performed at the sites, the 

AHAs will be modified accordingly.   

 

The objective of this work is to conduct an RI/FS at each site in accordance with the Consent Order with 

the Ohio Environmental Protection Agency (OEPA).   The primary reason to conduct an investigation of a 

site is to discover information not previously known.  This site may present unexpected conditions.  The 

most serious is for the discovery of additional MEC.   

 

Primary tasks include: 

 

 Mobilization/Demobilization 

 UXO avoidance 

 Brush clearing 

 Monitoring well installation using direct push technology (DPT) or hollow stem auger (HSA) 

 Multi-media sampling including: 

- Surface water 

- Sediment 

- Soil  

 Decontamination 

 Global Positioning System (GPS) survey 

 Investigational-Derived Wastes (IDW) management 

 

If tasks other than those presented in this HASP are performed at the sites, this section of the HASP and 

the APP will be modified accordingly. 
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5.0   GENERAL SAFE WORK PRACTICES 

The purpose of this section is to identify general safe work practices to be used in conjunction with 

information provided in Section 2.0 as well as the information provided in the AHAs. 

 

5.1  GENERAL SAFE WORK PRACTICES 

The following general safe work practices are to be followed when conducting work on-site:  

 

 Eating, drinking, chewing gum or tobacco, taking medication, or smoking in contaminated or 

potentially contaminated areas or where the possibility for the transfer of contamination exists is 

prohibited. 

 

 Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area.   

 

 If a source of potable water is not available at the work site that can be used for hands-washing, the 

use of waterless hand cleaning products will be used, followed by actual hand-washing as soon as 

practicable upon exiting the site.   

 

 When soap and water are unavailable, it is recommended that sanitary hand wipes be used before 

hand to mouth activities. 

 

 Avoid contact with potentially contaminated substances including puddles, pools, mud, or other such 

areas.   

 

 Avoid kneeling on the ground or leaning or sitting on equipment.   

 

 Keep monitoring equipment away from potentially contaminated surfaces. 

 

 Maintain visual contact with your buddy and with other on-site team members by remaining in close 

proximity to assist each other in case of emergency. 

 

 Establish appropriate safety zones including support, contamination reduction, and exclusion zones.  

 

 Minimize the number of personnel and equipment in contaminated areas (such as the exclusion 

zone).  Non-essential vehicles and equipment should remain within the support zone. 

 

 Establish appropriate decontamination procedures for leaving the site.  
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 Immediately report injuries, illnesses, and unsafe conditions, practices, and equipment to the SSO. 

 

 Observe co-workers for signs of heat or cold stress. 

 

 Inform co-workers of potential symptoms of illness, such as headaches, dizziness, nausea, or blurred 

vision. 

 

5.2  DPT/HSA SAFE WORK PRACTICES 

The following Safe Work Practices are to be followed when working in or around the DPT/HSA Drill Rig 

Operations. 

 

 Identify underground utilities and buried structures before commencing any DPT/HSA operations.  

 

 Follow the TtNUS Utility Locating and Excavation Clearance Standard Operating Procedure. 

- Contact the Ohio Utilities Protection Service by calling 811 at least 48 hours but no more than 10 

days (excluding weekends and legal holidays) before beginning any intrusive activity. 

 

 DPT/HSA drill rigs will be inspected by the SSO or designee, prior to the acceptance of the 

equipment at the site and prior to the use of the equipment.   

 

 Repairs or deficiencies identified will be corrected prior to use.   

 

 The inspection will be accomplished using the Equipment Inspection Checklist for drill rigs provided in 

Attachment IV. 

 

 After the initial inspection and release for use on site, additional inspections will be performed at least 

at the beginning of every 5 or 10-day shift, or following any repairs or significant maintenance 

activities. 

 

 Ensure that all machine guarding is in place and properly adjusted. 

 

 Block the drill rig and use levelers to prevent inadvertent movement. 

 

 The work area around the point of operation will be cleared to the extent possible to remove any trip 

hazards near or surrounding operating equipment. 
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 An equipment staging and lay-down plan will help keep the work area clear of clutter and slips, trips, 

and fall hazards.   

 

 Mechanisms to secure heavy objects such as drill flights will be provided to avoid the collapse of 

stacked equipment. 

 

 Minimize contact to the extent possible with contaminated tools and environmental media.   

 

 Potentially contaminated tools will be placed on polyethylene sheeting for storage and wrapped for 

transport to the centrally located equipment decontamination area 

 

 Support functions (sampling and screening stations) will be maintained a minimum distance from the 

drill rig of the height of the mast plus five feet, but not less than 25 feet around the rig. 

  

 Only qualified operators and knowledgeable ground crew personnel will participate in the operation of 

the drill rig. 

 

 During maintenance, use only manufacturer provided/approved equipment (i.e. auger flight 

connectors, etc.) 

 

 In order to minimize contact with potentially contaminated tools and to minimize lifting hazards, 

multiple personnel should be used to move auger flights and other heavy tools. 

 

 Only personnel absolutely essential to the work activity will be allowed in the exclusion zone.  

 

 Equipment used within the exclusion zone will undergo a complete decontamination and evaluation 

by the FOL and/or the SSO to determine cleanliness prior to moving to the next location, exiting the 

site, or prior to down time for maintenance. 

 

 Motorized equipment will be fueled prior to the commencement of the day’s activities.   

 

 When not in use drill rig will be shutdown, and emergency brakes set and wheels will be chocked to 

prevent movement. 

 

 Investigative areas will be restored to equal or better condition than original to remove any 

contamination brought to the surface and to remove any physical hazards.   
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 In situations where these hazards cannot be immediately removed, the area will be barricaded to limit 

access.
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6.0   HAZARD ASSESSMENT 

The following section provides information regarding chemical, physical and hazards associated with the 

sites and the activities that are to be conducted as part of the scope of work.   

 

6.1  CHEMICAL HAZARDS 

The potential health hazards associated with these sites include inhalation and ingestion of, and direct 

contact with various contaminants that may be present.  Previous investigations have determined that 

metals are the primary contaminants of concern (COC) in water, however, analytes associated with the 

potential Munitions Constituents (MC) may be encountered and are also included: 

 

 Metals including antimony, arsenic,  barium, chromium, lead, and thallium 

 

 Propellant and explosive contaminants may include several different chemicals used in the 

manufacture of explosives and incendiary devices.   

- Examples of these chemicals are ammonium picrate, boron phosphide, lead azide, magnesium, 

mercury fulminate, phosphorous, potassium nitrate, potassium perchlorate, sodium 

hypophosphite, sodium nitrate, sodium perchlorate, 2,4,6-trinitrotoluene (TNT), and tetryl.  

 

As direct contact will be minimal given the sampling method, it is unlikely that exposure will occur.  Area 

wetting techniques will be employed if dust generation occurs.  Exposure to these compounds is most 

likely to occur through hand-to-mouth contact during sampling activities.  For this reason, PPE and basic 

hygiene practices (washing face and hands before leaving site) and direct reading instruments will be the 

principal methods for minimizing exposures.  The signs and symptoms of exposure for these substances 

are summarized below: 

 

Metals: There are 35 metals that are of concern because of occupational exposure; 23 of these are the 

heavy metals: antimony, arsenic, bismuth, cadmium, cerium, chromium, cobalt, copper, gallium, gold, 

iron, lead, manganese, mercury, nickel, platinum, silver, tellurium, thallium, tin, uranium, vanadium, and 

zinc. Small amounts of these elements are common in our environment and diet and are actually 

necessary for good health, but large amounts of any of them may cause acute or chronic toxicity 

(poisoning). 

 

Heavy metal toxicity can result in damaged or reduced mental and central nervous function, lower energy 

levels, and damage to blood composition, lungs, kidneys, liver, and other vital organs.  Allergies are not 
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uncommon and repeated long-term contact with some metals or their compounds may even cause 

cancer. 

 

The association of symptoms indicative of acute toxicity is not difficult to recognize because the 

symptoms are usually severe, rapid in onset, and associated with a known exposure or ingestion: 

cramping, nausea, and vomiting; pain; sweating; headaches; difficulty breathing; impaired cognitive, 

motor, and language skills; mania; and convulsions. 

 

Propellant and explosive contaminants:   Routes of exposure are inhalation, ingestion, skin and eye 

contact.  Signs and symptoms of overexposure may include headaches, dizziness, nausea, hyperactivity, 

convulsions, seizures, fatigue, and irritability rashes, dry skin and itchy eyes, respiratory problems, joint 

pain, sore throat, and depression.  These effects may be experienced quickly or several hours later.  

Some can be topically irritating to skin and eyes. 

 

6.1.1 Ingestion and Skin Contact:   

Potential exposure concerns to the contaminants of concern (COCs) may also occur through ingesting or 

coming into direct skin contact with contaminated media.  The likelihood of worker exposure concerns 

through these two routes are also considered very unlikely, provided that workers follow good personal 

hygiene and standard good sample collection/sample handling practices, and wear appropriate PPE as 

specified in this HASP.  Examples of onsite practices that are to be observed that will protect workers 

from exposure via ingestion or skin contact include the following: 

 

 No hand-to-mouth activities on site (eating, drinking, smoking, etc.) 

 Washing hands upon leaving the work area and prior to performing any hand to mouth activities 

 Wearing surgeon's-style inner gloves and nitrile outer gloves whenever handling potentially-

contaminated media, including soils, hand tools, and sample containers. 

 

6.2  PHYSICAL HAZARDS 

The following is a list of physical hazards that may be encountered at the site or may be present during 

the performance of site activities associated with the scope of work. 

 

 Slips, trips, and falls  

 Lifting (strain/muscle pulls) 

 Ambient temperature extremes (cold and heat stress) 

 Vehicular and foot traffic 

 Contact with MEC  
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 Flying projectiles 

 Heavy equipment hazards (rotating equipment, hydraulic lines, etc.) 

 

6.2.1  Slips, Trips, and Falls 

Conditions, such as steep terrain and/or heavy vegetation, may create an increased potential for slip, trip, 

and fall hazards: 

 

 The safest approach to sample points will be identified and cleared to permit field crew access to 

sample locations. 

 

 Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes 

greater than 45% grade. 

 

 Footwear with an adequate traction. 

 

 Prepare work areas by removing tripping hazards (ruts, roots, debris).  This is especially critical 

around rotating equipment, where a fall into the rotating apparatus could be life threatening. 

 

6.2.2  Strain/Muscle Pulls from Lifting 

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due 

to the physical demands and nature of this site work.  To avoid injury during lifting tasks personnel are to 

lift with the force of the load carried by their legs and not their backs.  When lifting or handling heavy 

material or equipment, use an appropriate number of personnel.  Keep the work area free from ground 

clutter to avoid unnecessary twisting or sudden movements while handling loads.  

 

6.2.3  Vehicular, and Equipment Traffic 

Hazards associated with vehicular and equipment traffic may exist during site activities.  To minimize the 

potential for injuries associated with potential vehicular hazards, site personnel will be instructed to 

maintain awareness of traffic and moving equipment when performing site activities.  When working near 

roadways, site personnel will wear high visibility vests.  

 

6.2.4 Contact with MEC  

Because of the prior uses of the areas that are being investigated, there is a possibility that MEC may be 

encountered during site operations.  The term MEC includes military munitions that pose an explosive 
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safety risk, such as UXO, discarded military munitions (DMM) and MC present in high enough 

concentrations to pose an explosive hazard.  Activities at the site will be conducted consistent with the 

UXO SOP, standard MEC procedures and the APP.   

 

 In general, field personnel will practice UXO avoidance techniques. 

- Do not pick-up or kick any unknown materials. 

- Notify the UXO Specialist if you encounter unknown materials. 

- Where the potential exists for MEC materials the UXO Specialist will survey the access routes 

and work areas for MEC hazards. 

 

 To minimize the risk of an MEC encounter, the trained UXO Specialist will provide support during site 

activities.  An exclusion zone will be established before activities begin. 

 

MEC or Related Items Hazards:  One of the potential hazards associated with this activity is the 

potential for encountering MEC.  The unintended detonation of MEC or an MEC-related item could result 

in injury or possibly death.  To minimize this potential, the following measures will be incorporated: 

 

 UXO Specialists will perform a visual and magnetic survey of all investigation areas as well as routes 

to and from the sites.   

 

 The Team will follow instructions and directions provided by the UXO Specialist.  

 

 The Team will restrict themselves to the areas identified by the UXO Specialist. 

 

 The Team will be directed not to pick up, kick, or otherwise disturb articles lying on the ground.  

 

 Intrusive activities, such as digging or unearthing items, are strictly prohibited until UXO avoidance 

techniques (Attachment II) have been implemented at the specific sample location. 

 

 Personnel will be assigned in such a manner as to permit the direct visual observation of one another 

as well as provide any emergency assistance should it be required. 

 

 Personnel will notify the UXO Specialist should they encounter suspected MEC articles or unidentified 

items. 

 

 Smoking, eating, drinking, chewing gum or tobacco or other hand-to-mouth activities are prohibited 

while on the site. 
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 Matches, lighters, or other fire, flame, or spark-producing devices shall be prohibited on site.  

 

 Personnel shall only use cell phones or radios in areas that are cleared for their use.  

 

 Personnel shall suspend outdoor activities in the event of inclement weather (thunderstorms, 

lightning, heavy rain). 

 

Potential MEC that the field crew may encounter during the investigation are identified in the Work Plan 

(WP).  Components from these items may also be present at the sites.  See the APP for further 

information.  Also, refer to the Tetra Tech UXO SOP provided in the APP (Attachment II). 

 

6.3 NATURAL HAZARDS 

Insect/animal bites and stings, poisonous plants, parasites, and inclement weather are natural hazards 

that may be present given the location of activities to be conducted.  In general, avoidance of areas of 

known infestation or growth will be the preferred exposure control for insects/animals and poisonous plants.  

Specific discussion on principle hazards of concern follows: 
 

6.3.1  Indigenous Snakes 

Ohio has only three species of venomous snakes the Eastern Massauga, Timber Rattlesnake and 

Northern Copperhead.  The only one to inhabit Delaware County is the Eastern Massauga. 

 

Eastern Massasauga 

The Eastern massasauga is a medium-sized, dark-colored, rattlesnake with 29 to 50 dark dorsal blotches 

on its gray or brownish gray body.  There are three rows of smaller dark spots on each side of the body.  

The snake can be identified by its short (two to three feet), thick body.  

The head of this snake is thick and triangular, with black stripes.  Its belly 

is black and irregularly marked with white or yellowish spots.  The pupils of 

its eyes are elliptical.  The triangular head and elliptical eyes are two 

features used to help identify a venomous snake.  The most 

distinguishable feature of this snake is the stubby rattle on the end of its 

tail.  They have been recorded in as many as 22 counties; however, they are a rare sight.  These 

rattlesnakes are found in wet prairies, sedge meadows, and early successional fields.  Preferred wetland 

habitats are marshes and fens.  They avoid open water and seem to prefer the cover of broad-leafed 
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plants, emergents, and sedges.  Natural succession of woody vegetation is a leading cause of recent 

habitat deterioration throughout its range.  

 

6.3.2  Ticks/Spiders/Other Insects 

Many of the planned site activities will occur outside in areas that are not improved or maintained.  As a 

result, the potential for encountering natural hazards exists.  The following information is provided as a 

precaution to help recognize and avoid these types of hazards.  Insect bites and stings may be difficult to 

control.  However, in an effort to minimize this hazard the following control measures will be implemented 

where possible. 

 

 Commercially available bug sprays and repellents will be used whenever possible.  

 

 For effective protection, insect repellants should contain at least 10% DEET.   

 

 Always follow the manufacturer’s label instructions for proper application, re-application and 

precautions for use.   

 

 Where possible, loose-fitting and light-colored clothing with long sleeves should be worn.   

 

 This will also aid in insect control by providing a barrier between the field person and the insects and 

will aid in visual recognition of crawling insects against the lighter background.   

 

 Pant legs should be secured to the work-boots using duct tape to prevent access by ticks. 

 

 Clothing/limited body checks for ticks and other crawling insects should be conducted upon exiting 

heavily vegetated areas.  

 

 Site personnel should perform a more detailed check of themselves when showering in the evening.  

 

 Ticks prefer moist areas of the body and will migrate to those locations on the body. 

 

The UXO support specialist will preview access routes and work areas in an effort to identify physical 

hazards including nesting areas in and around the work sites.  These areas will be flagged or otherwise 

communicated to the Field Team. The UXO support specialist should attempt to determine if site 

personnel are allergic to bee and other insect stings and bites (using completed Medical Data Sheets). 
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Field crew members who are allergic to bites should have access to an emergency kit containing 

antihistamine or whatever method of response is recommended by their Doctor/Health Care Provider. 

 

Bees, Wasps and Hornets  

 Bees, hornets, yellow jackets, wasps and even mosquitoes can sting or bite.  

 Though irritating and uncomfortable, in most cases insect bites or stings are harmless. However 

insect bites can cause allergic reactions in some people.  

 If stung, remove the stinger by scraping a card across the wound (do not squeeze).  

 Wash the area with warm, soapy water.  

 Apply a cold compress to control swelling.  

 Take aspirin for pain and an antihistamine, as needed, for minor itching and swelling.  

 If you experience a body-wide reaction, severe local swelling, especially around the face or neck, or 

have difficulty breathing, call 911 immediately.  
 

It is important that if you have allergies (to bee stings, fire ants, etc.) that this information is noted on your 

medical data sheet provided in Attachment III. In situations where you employ Benadryl or Doctor/Health 

Care Provider recommended antidotes insure you have these pharmaceuticals with you.  

 

Mosquitos 

The mosquito, Aedes aegypti, is a mosquito that can spread the dengue fever, Chikungunya and yellow 

fever viruses, and other diseases.  The mosquito can be recognized by white markings on legs and a 

marking of the form of a lyre on the thorax. The mosquito originated from Africa but is now found in the 

tropics worldwide. 

 

Ticks  

Tick bites are common and usually harmless, but occasionally may result in Rocky Mountain spotted 

fever or Lyme disease.  

 

 It usually takes about 24 hours of tick attachment to a "host" for disease to be transmitted.  

 The symptoms can begin as early as a few days after a bite or take as long as two weeks before 

appearing.  

http://en.wikipedia.org/wiki/Mosquito�
http://en.wikipedia.org/wiki/Dengue_fever�
http://en.wikipedia.org/wiki/Chikungunya�
http://en.wikipedia.org/wiki/Yellow_fever�
http://en.wikipedia.org/wiki/Yellow_fever�
http://en.wikipedia.org/wiki/Lyre�
http://en.wikipedia.org/wiki/Thorax�
http://en.wikipedia.org/wiki/Tropics�
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 Symptoms include headache, chills, fever and rash - much like the flu.  

 If bitten, carefully remove the tick using blunt tweezers.  

 Grasp the tick close to the skin and pull straight out with a steady pressure.  

 Check to see that the entire tick has been removed.  

 Clean with warm, soapy water, then apply an antiseptic.  

 Be observant of and if any of the above symptoms develop, contact your doctor immediately.  
 

Ticks have been identified in the transmission of diseases including Lyme’s disease.  Warm months 

(Spring through early fall) are the most predominant time for this hazard.  Information concerning Lyme’s 

Disease including recognition, evaluation, tick removal, and control is provided in Section 4.0 of the Tetra 

Tech Health and Safety Guidance Manual. 

 

Black Widow Spider 

The female black widow spider has a round, glossy black abdomen one-half 

inch in diameter with an orange-red hourglass marking her belly.  Her 

painful bite results in redness and warmth at the site as well as muscle 

cramps, twitching, rigid abdomen, difficulty breathing, weakness, headache, 

nausea and vomiting.  The male black widow spider is solid in color, and his 

bite is not venomous.  If bitten, wash the area with warm, soapy water and 

call Poison Center immediately  

 

Brown Recluse Spider 

The brown recluse spider is small, about one-half inch long with an oval body and a dark violin-shaped 

marking on its back.  

 

 Its bite causes pain, redness, tenderness and a bull's eye appearance, progressing to ulceration.  

 

 Bites may go unnoticed until a lesion develops.  

 

 If bitten wash the area with warm, soapy water and call Poison Center 

immediately.  

 

 A tetanus booster shot may be needed after a bite from a brown 

recluse spider.  
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6.3.3  Inclement Weather 

Project tasks under this Scope of Work will be performed outdoors.  As a result, inclement weather may 

be encountered.  In the event that adverse weather conditions arise (electrical storms, hurricanes, etc.), 

the FOL and/or the SSO will be responsible for temporarily suspending or terminating activities until 

hazardous conditions no longer exist. 

 

A NOAA Weather Radio is the best means to receive watches and warnings from the National Weather 

Service.  The National Weather Service continuously broadcasts updated hurricane advisories that can 

be received by widely available NOAA Weather Radios. 
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7.0   AIR MONITORING 

The COCs on this site are semi-volatile or metals. There are no contaminants expected to have the 

potential to be present in concentrations that could present an inhalation hazard during planned site 

activities, therefore air monitoring is not necessary during the activities being conducted under this HASP. 
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8.0   SITE CONTROL 

This section outlines the means by which Tetra Tech will delineate work zones and use these work zones 

in conjunction with decontamination procedures to prevent the spread of contaminants into previously 

unaffected areas of the sites.  It is also anticipated that this approach will control access to site work 

areas, restricting access by the general public, minimizing the potential for the spread of contaminants, 

and protecting individuals who are not cleared to enter work areas. 

 

8.1  EXCLUSION ZONE 

The exclusion zone will be considered the areas of the sites that are associated with known or suspected 

contamination.  It is anticipated that the areas surrounding the sample points are contaminated as a result 

of the contaminants being brought to the surface.  These areas will be marked and personnel will 

maintain safe distances.  Once intrusive activities have been completed and surface contamination has 

been removed, the potential for exposure is again diminished and the area can then be reclassified as 

part of the contamination reduction zone.  Therefore, the exclusion zones for this project will be limited to 

those areas of the sites where active work is being performed plus 15 feet. 

 

Exclusion zones will be delineated as deemed appropriate by the FOL. This can be achieved through the 

sampler asking visitors to not approach any closer while the sampling or support activity is in progress. 

This can also occur by erecting visibility fencing, barrier tape, cones, and/or postings to inform and direct 

personnel. 

 

8.2  CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) may serve as a buffer area between the exclusion zone and any 

area of the sites where contamination is not suspected.  This area may be segregated from the exclusion 

zone in that equipment will be removed and possibly transported to a centralized area for 

decontamination or investigation-derived waste (IDW) storage. 

 

8.3  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.  The support zones will be 

established at areas of the sites well away from potential exposure to site contaminants during normal 

working conditions or foreseeable emergencies. 
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8.4 ACTIVITY HAZARD ANALYSIS 

Exclusion Zone work conducted in support of this project will be performed using AHAs to guide and 

direct field crews on a task by task basis.  The AHAs are located in Section 14.0, Table 1 of the APP.   

 

8.5  SITE VISITORS 

Site visitors must be escorted and restricted from approaching any work areas where they could be 

exposed to hazards from Tetra Tech operations.  If a visitor has authorization from the client and from the 

Tetra Tech PM to approach the work areas, the FOL must ensure that the visitor first provides 

documentation indicating that they have successfully completed the necessary OSHA introductory 

training, receive site-specific training from the SSO, and that they have been physically cleared to work 

on hazardous waste sites.  The FOL will instruct site visitors as to the requirements set forth by this 

HASP.  Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

 

 Personnel invited to observe or participate in operations by Tetra Tech 

 Regulatory personnel (i.e., OEPA and OSHA) 

 Authorized personnel 

 Other authorized visitors 

 

Site visitors wishing to observe operations in progress will be escorted by a Tetra Tech representative 

and shall be required to meet the minimum requirements discussed below: 

 

 Site visitors will be directed to the FOL/SSO, who will sign them into the field logbook.   

 

 Information to be recorded in the logbook will include the individual's name (proper identification 

required), the entity which they represent, and the purpose of the visit. 

 

 Site visitors wishing to enter the exclusion zone will be required to produce the necessary information 

supporting clearance to the site.   

 

 In addition, to enter the site operational zones during planned activities, visitors will be required to first 

go through site-specific training. 

 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone.  Visitors are required to observe the protective equipment and site restrictions in effect at the site at 

the time of their visit.  Visitors entering the exclusion zones during ongoing operations will be 
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accompanied by a Tetra Tech representative.  Visitors not meeting the requirements, as stipulated in this 

plan, for site clearance will not be permitted to enter the site operational zones during planned activities.  

Any incidence of unauthorized site visitation will cause the termination of on site activities until the 

unauthorized visitor is removed from the premises.  Removal of unauthorized visitors will be 

accomplished with support from local law enforcement personnel.   

 

8.6  SITE SECURITY 

Site security will be accomplished using Tetra Tech field personnel.  Tetra Tech will retain complete 

control over active operational areas.  The first line of security will take place at the work site using 

exclusive zone barriers, site work permits, and site personnel to control unauthorized personnel.  

Interested parties from the general public will be referred to the POC for site access.   

 

8.7  BUDDY SYSTEM 

Personnel engaged in on site activities will practice the "buddy system" to ensure the safety of personnel 

involved in this operation. 

 

8.8  MATERIAL SAFETY DATA SHEET REQUIREMENTS 

Tetra Tech and where applicable subcontractor personnel will provide MSDSs for chemicals brought on 

site.  The contents of these documents will be reviewed by the SSO with the user(s) of the chemical 

substances prior to any actual use or application of the substances on site.  A chemical inventory of the 

chemicals used on site will be developed using the Health and Safety Guidance Manual (See 

Section 5.0).  The MSDSs will then be maintained in a central location (i.e., temporary office) and will be 

available for anyone to review upon request. 

 

8.9  COMMUNICATION 

As personnel will be working in proximity to one another during field activities, a supported means of 

communication between field crew members will not be necessary.  

 

External communication will be accomplished by using cell phones.  External communication will primarily 

be used for the purpose of resource and emergency resource communications.  Prior to the 

commencement of activities, the FOL will determine if telephone communications will be permitted. 
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9.0   SPILL CONTAINMENT PROGRAM 

9.1  SCOPE AND APPLICATION 

It is not anticipated that bulk hazardous materials (over 55 gallons) will be generated or handled at any 

given time as part of this scope of work as work is conducted using hand tools.  It is also not anticipated 

that such spillage would constitute a danger to human health or the environment.  However, as the job 

progresses, some potential may exist for accumulating IDW, such as decontamination fluids, soil cuttings, 

disposable sampling equipment, and personal protective equipment (PPE).   

 

9.2  POTENTIAL SPILL AREAS 

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further 

potential contamination of the environment.  Currently, limited areas are vulnerable to this hazard 

including: 

 

 Resource deployment 

 Waste transfer 

 Central staging 

 

It is anticipated that the IDW generated as a result of this scope of work will be containerized, labeled, 

and staged to await further analyses.  The results of these analyses will determine the method of disposal 

through off site services. 

 

9.3  LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel 

staging or disposing of drums area will be conducted during working hours to visually determine that 

storage vessels are not leaking.  If a liquid leak is detected, the contents will be transferred, using a hand 

pump, into a new vessel.  The leak will be collected and contained using absorbents such as Oil-Dry, 

vermiculite, or sand, which are stored at the vulnerable areas in a conspicuously marked drum.  This 

used material, too, will be containerized for disposal pending analysis.  Inspections will be documented in 

the project logbook. 

 

9.4  PERSONNEL TRAINING AND SPILL PREVENTION 

Personnel will be instructed in the procedures for incipient spill prevention, containment, and collection of 

hazardous materials in the site-specific training.  The FOL and the SSO will serve as the Spill Response 
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Coordinators for this operation, should the need arise. It is not anticipated that a spill would occur that 

onsite personnel could not handle. 

 

9.5  SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the types of equipment that should be maintained at the staging areas for the 

purpose of supporting this Spill Prevention/Containment Program: 

 

 Sand, clean fill, or other non combustible absorbent (Oil-Dry) 

 Drums (55-gallon UN 1A1 or 1A2) 

 Shovels, rakes, and brooms 

 Container labels 

 

9.6  SPILL CONTROL PLAN 

This section describes the procedures the Tetra Tech field crew members will employ upon the detection 

of a spill or leak. 

 

 Notify the SSO or FOL immediately upon detection of a leak or spill. 

 

 Employ the PPE stored at the staging area.  Take immediate actions to stop the leak or spill by 

plugging or patching the container or raising the leak to the highest point in the vessel.  Spread the 

absorbent material in the area of the spill, covering it completely. 

 

 Transfer the material to a new drum and or container; collect and containerize the absorbent material.  

Label the new container appropriately.  Await analyses for treatment and disposal options. 

 

 Re-containerize spills, including 2-inch of top cover (if over soils) impacted by the spill.  Await test 

results for treatment or disposal options. 

 

It is not anticipated that a spill will occur that the field crew cannot handle.  Should this occur, notification 

of the appropriate emergency response agencies will be carried out by the FOL or SSO in accordance 

with the procedures discussed in Section 2.0 of this HASP. 
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10.0   CONFINED-SPACE ENTRY 

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted.  Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces.   

 

A confined space is defined as a space that  

 

 Is large enough and so configured that an employee can bodily enter and perform assigned work. 

 

 Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, silos, 

storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

 

 Is not designed for continuous employee occupancy. 

 

Additionally, a Permit-Required Confined Space is a confined space an area which has one or more of 

the following characteristics: 

 

 Contains or has a potential to contain a hazardous atmosphere. 

 

 Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly caving 

walls or by a floor that slopes downward and tapers to a smaller cross-section. 

 

 Contains any other recognized, serious, safety or health hazard. 

 

For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO.  If confined space operations are to be performed as part of the scope of work, detailed 

procedures and training requirements will have to be addressed. 
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2.0  BACKGROUND INFORMATION 

2.1 PROJECT DESCRIPTION 

This Accident Prevention Plan (APP) is specifically written for the various activities that are to be 

conducted at sites located at the Former Kilgore Manufacturing Site, in Westerville, Ohio.  The objective 

of this investigation is to perform a Remedial Investigation/Feasibility Study (RI/FS).   The APP addresses 

only the activities for Tetra Tech NUS (Tetra Tech) and their sub-contractor personnel.  Other contractors 

or subcontractors are excluded in this APP and are to be addressed in safety and health planning 

documents prepared by that employer. 

 

This document addresses applicable items specified under the U.S. Army Corps of Engineers Safety and 

Health Requirements Manual, Engineering Manual (EM) 385-1-1, and United States Occupational Safety 

and Health Administration (OSHA) Title 29 of CFR, § 1910.120(b). 

 

This APP and the associated Site-Specific Health and Safety Plan (HASP) are for use during the 

completion of sampling tasks using unexploded ordnance (UXO) avoidance support.  This APP and the 

accompanying HASP are available to: 

 

 On-site personnel who may be exposed to hazardous on-site conditions, including Tetra Tech and 

subcontractor personnel participating in field activities and UXO avoidance activities 

 

 Site visitors, including regulatory agency representatives  

 

2.2 SITE MAPS 

A facility location map and a site location map showing the location where Tetra Tech employees will be 

performing work are included as part of the Work Plan (WP) for the work associated with this field effort. 

2.3 TETRA TECH SAFETY STATISTICS 

The following table presents safety statistics for Tetra Tech for the last 3 calendar years compared to the 

national averages for our industry.  This comparison uses data collected by the United States Department 

of Labor, Bureau of Labor Statistics (BLS) for different types of employers, segregated by North American 

Industry Classification System (NAICS) codes.   
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Comparison of Tetra Tech and 

NAICS Code 562910 RCIR and DART Case Rates 

 Remediation and 
other Waste 
Management 

Services 
2009 

Tetra 
Tech 
2007 

Tetra 
Tech 
2007 

Tetra 
Tech 
2008 

Tetra 
Tech 
2009 

Total Recordable 
Case Incident Rate 
(RCIR) 
 

4.7 0.55 0.91 0.3 0.48 

Days 
Away/Restricted 
Duty/Transfer Case 
Rate (DART) 

3.22 0.27 0.30 0.3 0.24 

 

The data comparison illustrate that Tetra Tech’s performance compares favorably with the most-recent 

national averages for the environmental engineering and hazardous waste services industries.   

 

Tetra Tech, Inc. Experience Modification Rates and OSHA Logs: 

Policy Year (November 1 - November 30) 2006-2007:  0.90 

Policy Year 2007-2008:       0.92 

Policy Year 2008-2009:       0.81 

Policy Year 2009-2010:       0.74 

 

2.4 WORK PHASES 

Work on this project will occur in the following phases.  Associated dates when Tetra Tech personnel will 

be on site performing work will be listed for each phase of the project. 

 

Phase 1 - Mobilization 

Phase 2 - UXO Support (avoidance) and field activities 

Phase 3 – Demobilization 

 

2.5 SPECIFIC SITE ACTIVITIES 

The detailed Scope of Work for field activities performed during UXO support during the site investigation 

at the Former Kilgore Manufacturing Site will include the following tasks: 

 

 Mobilization/demobilization 

 UXO surface survey 
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 Brush clearing 

 Monitoring well installation using direct push technology (DPT) or hollow stem auger (HSA) 

 Multi-media sampling including: 

- Surface water 

- Sediment 

- Soil  

 Decontamination 

 Global Positioning System (GPS) survey 

 Investigational-Derived Wastes (IDW) management 

 MEC and material potentially presenting an explosive hazard (MPPEH). 

 

For each of these tasks a detailed Activity Hazard Analyses (AHAs) are available in Section 14.0 of this 

APP. 

 

3.0  STATEMENT OF SAFETY AND HEALTH POLICY 

Tetra Tech is committed to providing our employees with a safe and healthful workplace.  The principal 

elements of our program are founded on the requirements presented in the Health and Safety Policy 

presented on the following page. 
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4.0  RESPONSIBILITIES AND LINES OF AUTHORITY 

This section defines responsibility for site safety and health for Tetra Tech and subcontractor employees 

engaged in on-site activities.  Personnel assigned to these positions will exercise the primary 

responsibility for on-site health and safety.  These persons will be the primary points of contact for any 

questions regarding the safety and health procedures and the selected control measures that are to be 

implemented for on-site activities. 

 

 The Tetra Tech PM is responsible for the overall direction of health and safety for this project.   

 

 The work under this contract, including this field effort, is subject to a comprehensive health and 

safety program developed, designed, and implemented by Matthew M. Soltis, CIH, CSP.  Mr. Soltis 

serves as Director of Health and Safety for Tetra Tech and as the Safety and Health Manager (SHM) 

for the planned work addressed in this APP. 

 
 The Project Health and Safety Officer (PHSO) is responsible for developing the HASP in accordance 

with applicable OSHA regulations.  Specific responsibilities include: 

 

- Providing information regarding site contaminants and physical hazards at the site 

- Establishing air monitoring and decontamination procedures 

- Assigning personal protective equipment 

- Determining emergency response procedures and emergency contacts 

- Stipulating training requirements and reviewing training and medical surveillance certificates 

- Providing standard work practices to minimize potential injuries and exposures associated with 

hazardous waste work 

 

 The Tetra Tech Field Operations Leader (FOL) is responsible for implementation of the HASP with 

the assistance of an appointed Site Safety Officer (SSO).  The FOL manages field activities, executes 

the work plan and enforces safety procedures as applicable to the work plan.  

 

 The SSO supports site activities by advising the FOL on the aspects of health and safety on-site.  

These duties may include: 

 

- Coordinating the health and safety activities with the FOL 

- Selecting, applying, inspecting, and maintaining personal protective equipment 
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- Establishing work zones and control points 

- Implementation of the air monitoring program for on-site activities 

- Verifying training and medical clearances of on-site personnel status in relation to site activities 

- Implementing hazard communication, respiratory protection, and associated health and safety 

programs as they pertain to site activities 

- Coordination with identified emergency services 

- Providing site specific training for on-site personnel 

 
 The UXO Specialist directs daily implementation and enforcement of the contract requirements as 

they apply to MEC support and safety during site activities.  The UXO Specialist has the overall 

responsibility for the day-to-day MEC operations at the site and directs site personnel resources at 

the site on MEC support issues to ensure their safety.  The UXO Specialist will be responsible for the 

site MEC documentation.  One UXO Specialist will be on site during all UXO-related activities 

including UXO avoidance in specified investigation areas.  Other responsibilities of the UXO 

Specialist include: 

 

- Reviewing site-specific work plans and initiating field change requests as needed. 

- Scheduling and executing site MEC activities 

- Ensuring adequate communication between field personnel and emergency response 

personnel 

- Training site personnel about MEC in accordance with the HASP 

- Ensuring that the notifications are given prior to beginning work 

- Establishing and maintaining required exclusion zones 

- Conducting intrusive operations only in areas cleared by UXO avoidance techniques 

- Implementing the UXO safety program 

- Analyzing MEC and explosives operational risks, hazards, and safety requirements 

- Enforcing personnel limits and safety exclusion zones for MEC operations 

- Conducting safety inspections 

- Implementing quality control requirements including inspections of the MEC-related work 

 

All employees are empowered, authorized, and responsible to STOP WORK at any time when there is, or 

there appears to be, an imminent and uncontrolled safety or health hazard.  In a Stop Work event 

(immediately after the involved task has been shut down and the work area has been secured in a safe 

manner) the employee shall contact the Project Manager and the Corporate Health and Safety Manager.  

Through observations and communication, all parties involved shall then develop, communicate, and 

implement corrective actions necessary and appropriate to modify the task and to resume work. 
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5.0  SUBCONTRACTORS 

Tetra Tech may employ a subcontractor in the performance of work covered by this APP.  Any 

subcontractor is required to prepare and adhere to safety planning and program documents (e.g., APP, 

HASP, etc.) as appropriate for the activities that they will perform on this project site.  In addition, 

subcontractor personnel will also be required to read and comply with the sections of this Tetra Tech APP 

and HASP.  The subcontractor personnel entering the site must sign the Site-Specific Training 

Documentation form included in the HASP.  Subcontractor personnel must comply with the applicable 

training and medical surveillance requirements.  Subcontractors are responsible for providing personal 

protective equipment (PPE) needed to protect personnel as specified by their safety and health planning 

documents and by this APP and are directly responsible for assuring the health and safety of their 

employees.  Subcontractors must meet OSHA training, medical surveillance, and PPE requirements to be 

permitted to enter areas where exposure to hazardous materials is possible. 

 

This APP and associated HASP is rigorously enforced during this field effort.  Violators of the HASP are 

verbally notified upon first violation.  The Tetra Tech SSO then notes the violation in the field logbook.  

Upon second violation, the Tetra Tech PM, the violator and his/her supervisor are notified.  A third 

violation results in a written notification and the violator’s eviction from the site.  The written notification is 

sent to the human resources department and the SHM.   

 

Any violations deemed serious, intentional, or otherwise egregious will be subject to immediate corrective 

action, up to and including removal from the site, and will not require adherence to this progressive, three-

step disciplinary process. 

 

Personnel will be encouraged to report to the SSO any conditions or practices that they consider 

detrimental to their health or safety, or those they believe violate applicable health and safety standards.  

Such reports can be oral or written.  Personnel who believe that an imminent danger threatens human 

health or the environment are encouraged to bring the matter to the immediate attention of the SSO for 

resolution.  Job site activities presenting danger to life or limb shall be stopped immediately and reported 

to the SSO for resolution. 

 

At least one copy of this APP and the HASP will be available to site personnel.  Each vehicle taken to the 

job site will contain a copy of the APP and the HASP to ensure quick and easy access by employees.  

Minor changes in the HASP procedures are discussed at the beginning of each workday by the SSO at 

the daily tailgate safety meeting.  Significant HASP revisions are discussed with the SHM and PM and 

approved via the HASP amendment form. 
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6.0 TRAINING AND MEDICAL SURVEILLANCE 

Site personnel who may be exposed to hazardous conditions and who will participate in on site activities 

are required to meet the training requirements outlined in the OSHA HAZWOPER standard.  Furthermore, 

site personnel must satisfy any specialized training requirements that are presented in the AHAs for tasks 

to be completed under this contract.   

 

6.1  MANDATORY TRAINING AND CERTIFICATIONS 

Tetra Tech personnel qualification and training certification documentation will be obtained by the 

PM/FOL and included in Appendix 1 of this APP, and a copy maintained on site.  Mandatory training and 

certifications applicable to this project include the following: 

 

 Initial HAZWOPER 40 hour Hazardous Waste Site Worker 

 Current 8-hour HAZWOPER refresher 

 The supervisory personnel will also have Supervisory Training  

 Specialized operations (UXO) or responsibilities (blood-borne pathogen-first aid) will also require 

additional training for personnel filling those roles.   

 UXO Technicians will carry certificates on their person. 

 

6.2  SITE-SPECIFIC SAFETY AND HEALTH TRAINING 

Prior to accessing active work areas of the sites or participating in any intrusive activities, site personnel 

and visitors will first be required to undergo a site-specific safety and health training session conducted by 

the SSO, which will include a review of the HASP and signing of the Site-Specific Training Documentation 

form.  Site workers will be required to sign a Daily Tailgate Safety Meeting form (included in HASP).   

 

In addition, UXO team members on site will meet or exceed the requirements stated in the Department of 

Defense Explosives Safety Board (DDESB) Technical Paper (TP) 18 for their respective assignments. 

 

Before on-site activities begin, the Tetra Tech SSO will present a briefing for site personnel who will 

participate in on-site activities.  The following topics will be addressed during the pre-work briefing:  

 

 Names of the SSO and designated alternate  

 Site history 

 Work tasks 
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 Hazardous chemicals that may be encountered on site 

 Physical hazards that may be encountered on site 

 PPE, including types of respiratory protection to be used for work tasks  

 Mandatory training and certification requirements (e.g., HAZWOPER; Refresher; MEC-specific)   

 Environmental surveillance (air monitoring) equipment use and maintenance  

 Action levels and situations requiring an upgrade or downgrade of level of protection 

 Site control measures including site communications and control zones  

 Decontamination procedures 

 Emergency communication signals and codes, including incident reporting procedures 

 Environmental accident emergency procedures (if contamination spreads outside exclusion zone) 

 Personnel exposure and emergency procedures (falls, chemical exposure or hazardous situations) 

 Fire and explosion emergency procedures 

 Emergency telephone numbers  

 Emergency routes 

 

Any other health and safety-related issues that may arise before site activities begin is covered during the 

pre-work briefing by the SSO.  

 

Issues that arise during implementation of on-site activities will be addressed during tailgate safety 

meetings to be held daily before the workday or shift begins and will be documented in the FOL or SSO 

Field Log Book).  The tailgate safety meetings will be attended by site workers, subcontractors, and 

visitors and will be conducted by the PM and/or SSO.  Any changes in procedures or site-specific health 

and safety-related matters will be addressed during these meetings. 

 

6.3  MEDICAL SURVEILLANCE 

Tetra Tech personnel participating in project field activities will have had a physical examination that 

meets the requirements of Tetra Tech's medical surveillance program.  Documentation for medical 

clearances will be maintained in the Tetra Tech Pittsburgh office and made available, as necessary, and 

will be documented using Figure 6-1 for every employee participating in onsite work activities at the sites. 



  Revision 0 
November 2010 

 

Accident Prevention Plan 12  

FIGURE 6-1 
 

SITE-SPECIFIC TRAINING DOCUMENTATION 
 
My signature below indicates that I am aware of the potential hazardous nature of performing field 
investigation activities at the and that I have received site-specific training which included the elements 
presented below: 
 
 Names of designated personnel and alternates responsible for site safety and health 
 Safety, health, and other hazards present on site 
 Use of personal protective equipment 
 Safe use of engineering controls and equipment 
 Medical surveillance requirements 
 Signs and symptoms of overexposure 
 Emergency response procedures (evacuation and assembly points) 
 Incipient response procedures 
 Review of the contents of relevant Material Safety Data Sheets 
 Review of the use of AHAs 
 Stop work authorization and process 
 
I have been given the opportunity to ask questions and all of my questions have been answered to my 
satisfaction.  The dates of my training and my medical surveillance requirements indicated below are 
accurate. 

Name 
(Printed and Signature) 

Site-
Specific 
Training 

Date 

40-Hour 
Training 

(Date) 

8-Hour 
Refresher 
Training 
(Date) 

8-Hour 
Supervisory 

Training (Date) 

Medical 
Exam 
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7.0  SAFETY AND HEALTH INSPECTIONS 

Daily site safety inspections are conducted by the Tetra Tech SSO during this field effort to ensure safe 

work areas and compliance with the HASP.  The items noted during field audits are reported to the Tetra 

Tech SHM who maintains a corrective/preventive action database.  Responsibility for resolving each item 

noted during these audits is assigned and tracked through resolution.  Results from field audits are also 

regularly communicated throughout Tetra Tech through training and electronic means as a method of 

continuous program improvement. 

 

 

8.0  SAFETY HEALTH EXPECTATIONS AND COMPLIANCE 

It is the goal of Tetra Tech to continue excellent safety performance all of our contracts.  Specifically, 

Tetra Tech will perform work in a manner that is consistent with the Zero Incident Philosophy.  It is our 

goal to plan and perform the work in a manner that integrates safety and health considerations so that 

work is accomplished without experiencing any worker injuries or illnesses, environmental 

releases/impacts, or property damage.  In addition to the line and staff management functions described 

in this APP and the accompanying HASP, each individual performing work under this contract has the 

responsibility for their own personal health and safety, as well as assisting in assuring the health and 

safety of their co-workers.  This element is also the first one listed in our corporate Health and Safety 

Policy Statement, which requires that "each employee recognize a personal responsibility for their own 

health and safety and for actions that affect the health and safety of fellow employees."  This employee 

responsibility includes observing specified health and safety requirements and communicating with the 

designated SSO on matters such as the effectiveness of specified control measures, identification of new 

potential hazards, and other related issues.  

 

An employee’s failure to adhere to the requirements of this APP and HASP, to observe specified safety 

requirements, or to use protective equipment properly, may lead to injury or illness.  As a result, deviation 

from safety and health procedures is not tolerated.  Failure to comply with health and safety procedures 

and requirements will lead to reprimand up to and including dismissal.   

 

Health and safety-related information is communicated to employees through meetings, postings, written 

communications, and reporting of hazards.   
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9.0  INCIDENT REPORTING 

Accidents or incidents as well as near-miss events are reported using the Tetra Tech incident reporting 

process and forms.  The SHM is responsible for assuring that incidents and serious near-miss events are 

adequately investigated and is responsible for collecting, tracking, and trending incident data (e.g., 

recordable cases, employee hours worked, etc.).  Accidents involving near misses, injuries, or illnesses 

must be immediately reported to the PM and the SHM, and documented. 

 

9.1  INJURY/ILLNESS REPORTING 

If any Tetra Tech personnel are injured or develop an illness as a result of working on site, the Tetra Tech 

“Incident Report Form” (Attachment V) must be followed.  Following this procedure is necessary for 

documenting of the information obtained at the time of the incident.  

 

9.1.1 TOTAL Incident Reporting System 

TOTAL is Tetra Tech’s new online incident reporting system.  Site employees can use TOTAL to directly 

report health and safety incidents, notify key personnel, and initiate the process for properly investigating 

and addressing the causes of incidents, including near-miss events.  An incident is considered any 

unplanned event.  It may include several types of near misses, events where no loss was incurred, or 

incidents that resulted in injuries or illness, property or equipment damage, chemical spills, fires, or 

damage to motor vehicles.  

 

TOTAL looks like the incident reporting form in Attachment V.  TOTAL is an intuitive system that will guide 

you through the necessary steps to report an incident within 24 hours of its occurrence.  Behind the 

scenes, TOTAL is a powerful tool for H&S professionals, and will help Tetra Tech to better track incidents, 

analyze root causes, implement corrective action plans, and share lessons learned.  The ultimate result is 

a more safe and healthy working environment. 

 

TOTAL is maintained on the Tetra Tech Intranet site at https://my.tetratech.com/ 

 

Once on the “My Tetratech” site, TOTAL can be found under the Health and Safety tab, Incident 

Reporting section, select “Report an Incident (TOTAL)”. This will connect you directly to TOTAL. TOTAL 

can also be accessed directly from the internet using the following web address:  

http://totalhs.tetratech.com/  

 

https://my.tetratech.com/�
http://totalhs.tetratech.com/�
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Note: When using the system outside the Tetra Tech intranet system or when operating in a wireless 

mode, a VPN connection will be required. The speed of the application may be affected dependent upon 

outside factors such as connection, signal strength, etc. Enter the system using your network user name 

and password. The user name should be in the following format - TT\nickname.lastname. 

 

 

10.0 MEDICAL SUPPORT 

Tetra Tech will ensure that a minimum of two people have current certifications in CPR, First Aid, and 

Blood-borne Pathogens.  They will perform emergency rescue or other duties up to the level of their 

training.  Tetra Tech personnel will perform rescue operations from emergency situations and may 

provide initial medical support for injury/illnesses requiring only "Basic First-Aid" level support, and only 

within the limits of training obtained by site personnel.  Basic First-Aid is considered treatment that can be 

rendered by a trained first aid provider at the injury location and not requiring follow-up treatment or 

examination by a physician (for example: minor cuts, bruises, stings, scrapes, and burns).  Second or 

third degree burns, cuts, lacerations requiring stitches or butterfly bandaging, heat exhaustion, severe 

poisonous plant or insect bite reactions are beyond Basic First Aid.  Personnel providing medical 

assistance are required to be trained in First-Aid.  Medical attention above Basic First-Aid level support 

will require assistance from the designated emergency response agencies.   

 

Attachment III of the HASP is the Medical Data Sheet is to be completed by site personnel and made 

available in the case of an incident.  The closest hospital to the site and directions to it are included in the 

HASP, as well as contact numbers for both the hospital and ambulance services.  Tetra Tech personnel 

will perform a drive-by of the hospital to ensure that it is accessible and available by the most efficient 

route. 

 

 

11.0  PERSONAL PROTECTION REQUIREMENTS 

The levels of personal protection used for work tasks at the site is selected based on the nature of the 

planned work activities and on the known or anticipated hazards; types and concentrations of 

contaminants that may be encountered on site; and contaminant properties, toxicity, exposure routes, and 

matrixes.  Specific PPE selected for this project is listed, by task, in the AHAs located in Section 14.0 of 

this APP. 

 



  Revision 0 
November 2010 

 

Accident Prevention Plan 16  

The Project Health and Safety Officer (PHSO) determines the PPE when preparing the APP and HASP. 

The Tetra Tech SHM confirms the selection through a rigorous review process.  To assure the proper 

PPE both the physical and chemical hazards present at the job site are considered in the development 

and review of the safety-related documents.  The signatures of the SHM and the PHSO on the Signature 

Page of this APP constitute approval of the hazard assessment contained in the HASP. 

 

The anticipated levels of protection selected for use by field personnel during site activities is Level D.  If 

site conditions warrant a higher level of protection, field personnel will withdraw from the site, immediately 

notify the Tetra Tech SSO, and obtain further instructions.   

 

PPE levels can be upgraded or downgraded based on a change in site conditions or investigation 

findings.  When a significant change in site conditions occurs, hazards will be reassessed.  Some 

indicators of the need for reassessment are discussed in HASP.  

 

PPE has been selected based on the results of task-specific hazard assessments.  Through the 

completion of employee training, Tetra Tech employees have been informed of the proper selection, use, 

and care of PPE items provided to them.  After PPE is provided to an employee, the responsibility for 

using and caring for it appropriately is the responsibility of that employee.  The SSO is responsible for 

assuring that these responsibilities are fulfilled through daily observations and work area inspections at 

the sites.  The SSO is also responsible for assuring that appropriate and adequate supplies of PPE are 

maintained such that they are readily available for issuance/replacement and in a clean and sanitary 

manner and location.  Site personnel will use the procedures presented in the HASP to obtain optimum 

performance from PPE. 

 

12.0  APPLICABLE SITE SPECIFIC PLANS, PROGRAMS AND PROCEDURES 

Listed below are potential site-specific plans and procedures that may be applicable to this field effort.  

The required plans and safety procedures are included in the HASP and this APP. 

 

 Emergency Response Plan 
 Spill Plan 
 Posting of Emergency Telephone Numbers 
 Hazard Communication Program 
 Health Hazard Control Program 
 Contingency Plan for Severe Weather 
 Health and Safety Plan  
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13.0  CONTRACTOR (TETRA TECH) INFORMATION 

Tetra Tech’s HASP must accompany this APP on job sites.  The HASP contains information specific to 

the Former Kilgore Manufacturing Site effort and provides requirements that employees must follow to 

ensure that their activities are carried out in accordance with OSHA requirements.  Compliance with the 

HASP by Tetra Tech will be the means used to meet the requirements outlined in this APP. 

 

Additionally, site-specific AHAs (Section 14.0) and the Tetra Tech’s UXO SOP (Attachment II of the 

HASP) comply with OSHA requirements.  By adhering to requirements specified in the AHAs, work is 

performed on site in a safe manner.  Minor changes to AHAs based on actual site conditions are 

permitted as necessary and applicable by the SSO in the field.  Major changes to AHAs, such as Scope 

of Work changes, are documented on a revised AHA form and are subject to additional review by the 

Tetra Tech SHM. 

 

 

14.0  SITE-SPECIFIC HAZARDS AND CONTROLS 

Detailed task-specific hazards and controls are provided in the AHAs attached to this APP.  Table 1 

details the AHAs for the UXO and sampling activities provided in support of the field activities. 

 



TABLE 1 

 ACTIVITY HAZARD ANALYSIS 

ACTIVITY:  Mobilization/Demobilization   ANALYZED BY/DATE:  J Laffey 10/10 
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ACTIVITY / PHASE POTENTIAL HAZARDS RECOMMENDED ACTIONS / CONTROLS
Mobilization/Demobilization: 
Assembling, packing, unpacking 
equipment and supplies 
 

1. Minor cuts, abrasions, or 
contusions handling 
equipment and tools 

1. Wear cut-resistant gloves when handling items with sharp or rough edges. 
 

Performing a Jobsite Hazard 
Evaluation and initial/exit 
inspections of the intended work 
areas. 

2. Heavy lifting (muscle 
strains and pulls) 
 

2. Practice safe lifting techniques (use mechanical lifting devices such as a dolly whenever 
possible, ensure a clear path of travel and good grasp on object.  Lift with legs not back, 
obtain help when needed to lift large, bulky, or heavy items).  

 
Performing initial clearance of travel 
pathways (foot/vehicular).   

3. Vehicular traffic at the 
work site including rail 
road traffic 

3. Locate vehicle and equipment staging areas.  Inform site personnel of equipment areas 
and of their responsibility to stay clear of moving vehicles.  Observe designated and 
marked travel pathways.   Wear safety vests when activities involve encroaching on active 
traffic ways. 
When working near the railroad stay at least 25 feet away from the right of way.  Tracks, 
trestles, rail yards and equipment are private property.  If you drive or walk on or next to 
the tracks without permission, you are trespassing on private property.  Besides being 
fined, you could lose your life.  The only safe place to cross railroad tracks is at a public 
crossing — designated by the crossbuck. Anywhere other than a public crossing, stay off 
and away from the tracks. 

 4. Intermittent high noise 
levels 

4. Although not considered a highly probable event, based on the anticipated activities, the 
use of hearing protection may occasionally be required (at the onsite SSO's/UXO 
Technician’s discretion).  The SSO or the UXO Technician will observe the following: 
 Available data or monitoring results collected from similar operations and/or collected 

during this activity. 
 Use of hearing protection within an established distance from an operation potentially 

generating excessive noise levels until these levels can be quantified.  For instance, 
during the operation of heavy equipment (excavator) typical site control boundary will 
be the length of the boom/bucket plus 10 feet.  This is a sufficient distance to remove 
personnel from excessive noise levels.  Inside this boundary, personnel will wear 
hearing protection. 

 Lastly, the employees may utilize the following general rule of thumb to help make 
these determinations:  

 If noise levels are such that a worker must raise their voice to communicate with 
someone who is within arm’s reach (approximately 2 feet) of them, excessive noise 
levels are being approached and hearing protection is required. 

 Hearing protection will consist of either ear muffs or ear plugs that have a Noise 
Reduction Rate (NRR) of at least 25 decibels (dB).  

5. Slip/trip/fall hazards  5. Implement and maintain good housekeeping practices throughout work areas.  Preview 
walking/working areas and maintain them to identify and avoid when possible 
slipping/tripping hazards.  Preview work locations for unstable/uneven terrain. 
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EQUIPMENT TO BE USED INSPECTION 
REQUIREMENTS TRAINING REQUIREMENTS 

Hand tools (dollies, hand carts, hand 
knives, shovels, etc.) 

Visual inspection of hand 
tools prior to use by user.   
The SSO or UXO Technician 
is to perform regular 
inspections for housekeeping 
issues and surveys of 
operational areas to insure 
compliance with the HASP. 

None required. 
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ACTIVITY / PHASE POTENTIAL HAZARDS RECOMMENDED ACTIONS / CONTROLS 

Site Preparation/ 
Vegetation Clearance 
 

1. Brush clearing equipment 
 

1. Power equipment will be inspected prior to use in accordance with operating instructions. 
Equipment must be operated by knowledgeable field personnel.  The UXO Technician is 
responsible to identify the area to be cleared and the means to clear it.  Prior to the start of 
clearing and grubbing the equipment to be used will be: 
 Using the Hand and Power Tool Inspection Checklist provided in Attachment IV prior to 

beginning work. 
 Only manufacturer approved parts may be used in repair of site equipment. 
 Only personnel directly supporting the clearance activity will remain in the area, others will 

stay at least 50-100 feet away from the point of operation. 
 Site personnel will be instructed in the location and operation of the emergency shut off 

devices. 
 Secure all loose clothing articles to avoid possible entanglement. 
If hand tools (brush hooks, machetes, etc.) are used to clear brush and small trees the following 
precautions should be followed:  
 Inspect handles are they in good condition (no cracks, splinters, loose heads/cutting 

apparatus. 
 Check cutting tools edges all blades should be sharp without nicks or gouges in the blade. 
 All hand tools (brush hooks, machetes, etc.) should be kept in a sheath when not in use. 
 A 10-foot perimeter will be established around areas where brush clearing is being 

conducted.
 2.  Natural hazards 

 Insect/animal bites 
 
 
 
 
 Inclement weather 

 
2. Tape up joint between the bottom of pants legs and top of work boot with duct tape.  Apply 

insect repellants containing at least 10% DEET.  Follow manufacturer's label instructions for 
proper application and re-application.   Perform close body inspections at the end of each day 
to detect/remove any insects.  If walking through high grass or brush areas avoid approaching 
or disturbing potential nesting areas. 

 
If electrical storms or inclement weather are in the area, as determined through local 
forecasting or weather alerts issued, the SSO will suspend outside activities. The 30-30 rule 
shall be applied, which is “if a time interval of 30 seconds or less is between lightning and its 
thunder, go inside (building/vehicle) and stay inside for at least 30 minutes.”  If no additional 
lightning and/or thunder is noted within this 30 minutes, work may resume at the SSO's 
direction.  Personnel will be directed to seek suitable shelter that will provide adequate 
protection from the elements.   

3.  MEC/MPPEH Hazards 3.  MEC/MPPEH operations will be conducted by trained UXO Technicians.  Non-UXO personnel 
will be clear of the area during initial surveys activity.  Exclusion zone distances will be defined 
based on those specified in the Work Plan.  Magnetometers will be tested using inert 
MEC/surrogates similar in size to suspected target anomalies.  No suspect MEC/MPPEH items  
may be moved or disturbed during UXO Avoidance activities.   UXO Technicians will clear 
vehicle and foot travel paths within the area. Support personnel and equipment will wait until the 
clearance is complete. 
 If MEC is observed, the UXO Technician making the observation will signal to stop 
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ACTIVITY / PHASE POTENTIAL HAZARDS RECOMMENDED ACTIONS / CONTROLS 

operations and take the following precautions:   
 The UXO Technician will visually inspect the MEC/MPPEH to determine the type and 

condition if possible.  This identification and the exact location will be recorded in the 
logbook.  MEC/MPPEH will not be moved or disturbed during this inspection. 

 Suspect MEC/MPPEH items discovered will be reported to the Otterbein University POC 
by the UXO PM.  The Otterbein University POC will report all suspect MEC/MPPEH to 
local law enforcement for treatment. 

 An inventory will be maintained by the UXO Technician with locations and descriptions for 
suspect MEC/MPPEH discovered during this operation.    

 

4.  Strains/sprains from 
heavy or improper lifting 

4. Practice safe lifting techniques (use mechanical lifting devices such as a dolly whenever 
possible, ensure a clear path of travel and good grasp on objects, lift with legs not back, obtain 
help when needed to lift large, bulky, or heavy items).   

5.  Slip/trip/fall hazards 5. Implement and maintain good housekeeping practices throughout work areas.  Preview 
walking/working areas and maintain them to identify and avoid possible slipping/tripping 
hazards.  Preview work locations for unstable/uneven terrain. 

6. Chemical exposure:  6. As direct contact will be minimal given the nature of the work, it is unlikely that exposure will 
occur.  Area wetting techniques will be employed if significant dust generation occurs.  Exposure 
to contaminants is most likely to occur through incidental ingestion of contaminated water, or 
hand-to-mouth contact during field activities.  For this reason, PPE and basic hygiene practices 
(washing face and hands before leaving site) will be the principal methods for minimizing 
exposures.  The signs and symptoms of exposure for these substances are summarized in 
HASP Section 6.0.  Potential exposure concerns to the COCs may also occur through ingesting 
or coming into direct skin contact with contaminated media.  The likelihood of worker exposure 
concerns through these two routes are also considered very unlikely, provided that workers 
follow good personal hygiene and standard good sample collection/sample handling practices, 
and wear appropriate PPE as specified in this HASP. 
 Examples of onsite practices that are to be observed that will protect workers from 

exposure via ingestion or skin contact include the following: 
 No hand-to-mouth activities on site (eating, drinking, smoking, etc.) 
 Washing hands upon leaving the work area and prior to performing any hand to mouth 

activities 
 Wearing surgeon's-style gloves whenever handling potentially-contaminated media, 

including soils, and hand tools. 
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EQUIPMENT TO BE USED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

Personal Protective Equipment: 
Minimum:  
Steel toe boots, hard hats, and safety 
impact eye protection, work gloves, 
work clothes. 
Optional items: Hearing protection 
at SSO discretion, Chainsaw Chaps 
and Loggers helmet with full 
faceshield (when operating 
chainsaws and handheld 
brushcutters) High-visibility vests 
when near active traffic areas. 
For UXO Technician - Steel 
toe/shank boots are required when 
working in areas where there is a 
danger of foot injuries due to falling or 
rolling objects or of objects piercing 
the sole. If steel toe footwear cannot 
be worn because of interferences 
with UXO detection devices, safety 
impact footwear with non-metallic toe 
protection (provided that the footwear 
satisfies ANSI Z-41 requirements for 
protective footwear) shall be used. 
HTRW: none 

PPE inspection performed by the 
UXO.  Ongoing (prior to each use) 
inspections are the responsibility 
of PPE users.  The UXO 
Technician is responsible as the 
safety observer to watch for any 
potential MEC/MPPEH.  This 
individual will not operate 
equipment or otherwise be 
involved in vegetation clearance 
operations. 

 

PPE training in proper use, care, storage, and limitations.  It is anticipated that this 
has been covered in employees’ 40-hour HAZWOPER training, which is to be 
verified by the SSO through initial training documentation and reviewed prior to 
permitting personnel to participate in site activities, and will be confirmed by visual 
observations of worker activities. 
 
No explosive handling or transportation is planned during this operation.  
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ACTIVITY / PHASE 
POTENTIAL 
HAZARDS 

RECOMMENDED ACTIONS / CONTROLS 

Land sampling 
activities, including 
UXO avoidance 
during sampling 
activities. 
 
Direct Push 
Technology (DPT) 
or Hollow Stem Auger 
(HSA) 
 
 

1. MEC/MPPEH Hazards 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
2. Insect/animal bites 
 

 
 
 

3. Inclement weather 

1.  MEC/MPPEH avoidance operations will be conducted by trained UXO Technicians.  Non-UXO personnel will be 
escorted while in the area of concern.  The site investigation team will be accompanied by a UXO Technician II or 
higher during the fieldwork and intrusive operations.  Exclusion zone distances will be defined based on those specified 
in the Work Plan.  Operations will immediately stop if MEC/MPPEH is discovered and UXO Technicians will secure the 
area.  The non-UXO personnel will leave the area.  
 
If MEC/MPPEH is observed, the UXO Technician making the observation will signal to stop operations and take the 
following precautions:   
 The UXO Technician will inspect the MEC/MPPEH to determine its condition, if possible. No suspect MEC/MPPEH 

will be moved or disturbed during this phase of the investigation.  This identification and the exact location will be 
recorded in the logbook.   

 Any MEC/MPPEH item discovered will be flagged for UXO avoidance as stated in the Work Plan. 
 The SSO/UXO Technician will notify the Otterbein University POC, who will in turn notify local law enforcement.   
 An inventory will be maintained by the SSO/UXO Technician with locations and descriptions for the MEC/MPPEH 

discovered during this operation, and the Otterbein University POC will be provided an update about the inventory 
on a daily basis. 

 If at any time during the sampling activities, MEC, suspect MEC, MPPEH, or munitions debris are discovered in the 
excavation area, the operations will stop and the item will be reported.  

 
2.  Tape up joint between bottoms of pant legs and top of work boot with duct tape.  Apply insect repellants containing 
at least 10 percent N,N-diethyl-m-touluamide (DEET).  Follow manufacturer's label instructions for proper application 
and re-application.   Perform close body inspections at the end of each day to detect/remove any insects.  If walking 
through high grass or brush areas, wear snake chaps and avoid approaching or disturbing potential nesting areas.   
 
3.  If electrical storms or inclement weather are in the area, as determined through local forecasting or weather alerts 
issued, the SSO/UXO Technician will suspend outside activities. The 30-30 rule shall be applied, which is “if a time 
interval of 30 seconds or less is between lightning and its thunder, go inside (building/vehicle) and stay inside for at 
least 30 minutes.”  If no additional lightning and/or thunder is noted within this 30 minutes, work may resume at the 
SSO's/UXO Technician’ direction.  Personnel will be directed to seek suitable shelter that will provide adequate 
protection from the elements.   
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ACTIVITY / PHASE 
POTENTIAL 
HAZARDS 

RECOMMENDED ACTIONS / CONTROLS 

 4.  Slips/Trips/Fall 
Hazards  

 
 
 
 
 
5. Chemical 
contaminants, MC 
contaminants, and/or 
decontamination fluids 

4.  Practice good housekeeping to the extent possible and conduct the following: 
 Maintain clear walking and working areas.  
 Eliminate, when possible, any debris and rutted areas that may create a tripping hazard.   
 Remaining hazards should be pointed out to the UXO Technicians. 
 Personnel will return the site to a neat and orderly condition prior to leaving the site. 
 Exit and access pathways will be maintained free of obstructions.  
 
5.   Exposure to potential site contaminants during this activity is unlikely given the nature of the work and the limited 
contact with potentially contaminated media.  The following precautionary procedures will be implemented: 
 
 Generation of dusts should be minimized.  If airborne dusts are observed, area wetting methods will be used.  If 

area wetting methods are not feasible, termination of activities may be used to minimize exposure to observed 
airborne dusts. 

 Use proper protective equipment and good hygiene practices to minimize contact with site contaminants and 
hazardous decontamination fluids.  Obtain manufacturer’s Material Safety Data Sheets (MSDS) for any 
decontamination fluids used on-site.  These must be used in well-ventilated areas, such as outdoors.  Use 
appropriate PPE as identified on MSDS.  The chemicals used must be listed on the Chemical Inventory for the site, 
and site activities must be consistent with the Hazard Communication section of the Health and Safety Guidance 
Manual (Section 5). 

Decontaminate the equipment and supplies between sampling and prior to leaving the site. 
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EQUIPMENT TO BE USED 
INSPECTION 

REQUIREMENTS 
TRAINING REQUIREMENTS 

Personal Protective Equipment:  
Minimum:  
 Safety toe boots, hard hats, 

and safety impact eye 
protection (when handling 
heavy boxes and/or containers) 

 Work gloves for MEC 
operations 

 Surgeon-style inner gloves, and 
when required, nitrile outer 
gloves for sampling events. 

 Work clothes  
Optional items:  

High-visibility vests when near 
active traffic areas. 

Other equipment: 
 For UXO Technicians - Safety 

toe shoes/boots are required 
when working in areas where 
there is a danger of foot injuries 
due to falling or rolling objects 
or objects piercing the sole. If 
safety toe footwear cannot be 
worn because of interferences 
with UXO detection devices, 
safety impact footwear with 
non-metallic toe protection 
(provided that the footwear 
satisfies ANSI Z-41 
requirements for protective 
footwear) shall be used. 

 Sampling equipment 
Hazardous Toxic and 
Radioactive Waste (HTRW): 
None 

Initial PPE inspection 
performed by the SSO/UXO 
Technician.  Ongoing (prior 
to each use) inspections are 
the responsibility of PPE 
users. 
 
 

PPE training in proper use, care, storage, and limitations.  It is anticipated that this has been 
covered in employees’ 40-hour HAZWOPER training, which is to be verified by the SSO/UXO 
Technician through initial training documentation and reviewed prior to permitting personnel to 
participate in site activities, and will be confirmed by visual observations of worker activities. 
 
Explosive handling and transportation is not anticipated.  If required this task will be conducted 
by qualified UXO Technicians.  Therefore, this training and background is considered 
sufficient for this task. 
 
Site personnel must carefully read the manufactures instructions for the proper calibration and 
operation of the air monitoring instruments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Knowledgeable operators with OHSA 29 CFR 1910.120 Hazardous Waste Site Worker 40 
hour training. 
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15.0  HEALTH AND SAFETY PLAN 

This APP and the site-specific HASP must be used together and be available for site personnel during the 

duration of this work.   

 

16.0 MATERIALS AND DOCUMENTATION  

The Tetra Tech FOL shall ensure the following materials/documents are taken to the project site and 

used when required: 

 

 A complete copy of the HASP & APP 

 Health and Safety Guidance Manual (available on line at http://intranet.Tetra Tech.com)  

 Incident Reports 

 Medical Data Sheets 

 MSDS for chemicals brought on site  

 An OSHA Job Safety and Health Poster 

 Training/Medical Surveillance Documentation Form (blank) 

 Emergency Telephone List  

 Directions to the hospital 

 

16.1  MATERIALS TO BE POSTED AT THE SITE 

The following documentation is to be posted or maintained at the site for quick reference purposes. If 

posting these documents is not feasible (such as no office trailer), these documents should be separated 

from this plan and made readily accessible. 

 

 Chemical Inventory Listing (posted) - This list represents the chemicals brought on-site, including 

decontamination solutions, sample preservations, fuel, etc. This list should be posted in a central 

area. 

 

 MSDSs (maintained) - The MSDSs should also be in a central area accessible to the site personnel.  

These documents should match the listings on the chemical inventory list for the substances brought 

on-site including decontamination solutions, fuels, sample preservatives, calibration gases, etc.  It is 

acceptable to have these documents within a central folder and the chemical inventory as the table of 

contents. 
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 The OSHA Job Safety & Health Protection Poster (posted) - This poster should be conspicuously 

posted in places where notices to employees are normally posted.  Each FOL shall ensure that this 

poster is not defaced, altered, or covered by other material.  See Attachment VI in the HASP.  

 

 Site Personnel Clearance (maintained) - This list is found within the Medical Surveillance  section 

of the APP (Figure 6-1).  This list identifies the site personnel, dates of training (including site-specific 

training), and medical surveillance.  The list indicates not only clearance, but also status.  If personnel 

do not meet these requirements, they do not enter the site while site personnel are engaged in 

activities. 

 

 Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and 

directions will be maintained in each site vehicle. 

 

 Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site 

personnel and filed in a central location.  The Medical Data Sheet will accompany any injury or illness 

requiring medical attention to the medical facility.  A copy of this sheet or a wallet card will be given to 

site personnel to be carried on their person. 

 

 Personnel Monitoring (maintained) - The results generated through personnel sampling (levels of 

airborne toxins, noise levels, etc.) will be posted to inform individuals of the results of that effort. 

 

 Placards and Labels (maintained) - Where chemical inventories have been separated because of 

quantities and incompatibilities, these areas will be conspicuously marked using Department of 

Transportation (DOT) placards and acceptable labels. 

 

The purpose of maintaining or posting this information, as stated above, is to allow site personnel quick 

access.  Variations concerning location and methods of presentation are acceptable providing the 

objective is accomplished. 
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Appendix 1 

 
Employee training/qualifications are to be collected and attached by PM/FOL prior to the start of 
site activities. 
 
(40-Hour HAZWOPER Certificates; 8-Hour HAZWOPER Refresher Certificates; First Aid/CPR 
Certificates; Employee Resumes as required) 



 

 

ATTACHMENT II 
 

UXO STANDARD OPERATING PROCEDURE 



     

  
    

  

     

   

       

 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    

   

   

 

  
   

   

   

   

   

     

      

    

    

    

      

       

        

     

      
      
      
      
      
     
       

    

       

     

   

        



 

   
   
 

 
 

   
  

   

              
             

             
                
             
                 

     

  

                
               

              
         

    

                  
                

            

  

  
                 

               
                
                

                
                

               
                   

              

                  
               

       

  
                 

                 
                

              

 

 

              
        

               

       



 Number 
 HS-2.0 

Page 
 3 of 15 

Subject 
 
 UNEXPLODED ORDNANCE AND 
 CHEMICAL WARFARE AGENTS 
 ACTIVITIES 

Revision 
 1 

Effective Date 
 09/03 

 

019611/P Tetra Tech NUS, Inc. 

• Participating in the development and conductance of site specific training sessions and daily tailgate 
meetings to communicate UXO/CWM matters to the field personnel 

• Maintaining a sound familiarity with the contents of this SOP, the contents of the references listed in 
section 9.1, and keeping current with new information and technology pertinent to UXO/CWM matters 

 
Site Health and Safety Officer 
A suitably qualified and experienced health and safety pr ofessional will be assigned to all projects that 
involve fieldwork.  Project-specific responsibilities will include: 
 
• Effectively implementing the requirements and restrictions specified in the project-specific Health and 

Safety Plan 
• Ensuring that all personnel participating in onsite activities have satisfied all appropriate medical and 

training qualifications prior to participating in any onsite intrusive activities. 
• Conduct initial site-specific health and safety traini ng for all personnel participating in onsite activities 

prior to their participation in any onsite intrusive activities.   
• Conduct tail-gate safety briefings prior to the initiation of all tasks, but not less than daily. 
• On certain projects, these duties may be assigned to the UXO Technician.  This would be considered 

acceptable on field projects where the predominant  concern is contact with UXO and/or CWM, and 
minimal health concerns or requirements (e.g., chemical exposures or monitoring) exist. 

 
Corporate Health and Safety Manager 
Perform periodic project audits and evaluations to determine the ongoing effectiveness of this SOP to 
address UXO/CWM concerns, and review and evaluate th is SOP to determine any revisions that are 
appropriate. 
 
5.0 LOCATION OF OPERATIONS 

Activities where UXO and/or CWM concerns may exist may be encounter ed in support of various TtNUS 
contracts, with potential project sites located throughout the continental United States and abroad.  
Wherever the installation/site is located, it will be necessary to ensure that project planning activities 
include collecting available historical information that may be pertinent to these issues, as well as 
identifying and addressing contract/client-specific r equirements and any location-specific requirements 
(e.g., State, local-level, or host-nation requirements).  A detailed site description, discussion of known 
and/or suspected contamination sources, and result s of previous studies will be provided to field 
personnel as part of their field mobilization and initial site-specific training activities.   
 
The initial project evaluation must involve the performance of a preliminary risk assessment, including the 
investigation of probable contami nants, potential transport pathways, the identification of potential 
receptors, and a preliminary evaluation of human health and environmental concerns.  Preliminary 
identification of applicable or relevant and appropriate  requirements (ARARs) will also be made available 
to field personnel conducting activities at the installation.  
 
6.0 PERSONNEL QUALIFICATIONS AND REQUIREMENTS 

6.1 Personnel Qualifications:  Qualifications of those pers onnel actively involved in UXO/CWM 
operations shall be as follows: 

 
a. UXO personnel shall be graduates an accr edited Explosive Ordnance Disposal (EOD) 

School such as Indian Head or Eglin Air Force Base. 
 
b. The Senior UXO Superviso r (SUXOS) for the operation w ill have been awarded the Master 

EOD Badge and have served at least 15 years in military EOD assignments, of which more 
than 10 years were in a supervisory position. 



 

   
   
 

 
 

   
  

             
            

          

                
           

              
       

               
         

   

                
               

                   
             
                

           

      

               
  

               
  

   

               
                 
               

             
                  

                 
                 
   

   

            
      

             
     

    
      

        



 

   
   
 

 
 

   
  

 

 

 

 

 

 

 

 

 

            
            

      

             
     

  

               
  

            
          

            
 

            
 

         
    

   

                
               

  

                
      

              

              
    

           
              
                

              
              

            

 
    
    
 
 
 
   
   

     

        
     

        

       



  

    
    
 

 

     

 

  

 

 

               
                 

                    
         

 

 

 

 

 

 

 

 

 

  

             
               

            
           

     

                   
    

    

  

  

     

            
           

                
            

          
            

          

               
            

            

            
 

          

    

    

            
               
                  
           

       



 

 

   
   
 

 
 

   
  

                
              

                
             
    

          

 

 

 

 

 

 

             
               

            
                 

             
         

             
            

             
              

              
              
          

                
               

                  
             

 

              
                

                
 

            
               

           
               
            

      

               
             
            

      

            
             

            
             

             
             

      



  
 

            
                

               
 

            
           
  

 
   

  
   

 

     

      
   

              
            

        

               
               

                
              
                 

             
               

             
              

              

        

           
             

        

     

       

    

    

    

                
               

     

       



 

   
   
 

  
 

   

  
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

          

            

            

   

     

        

    

      

   

    

      

      

   

       

        

   

             
             

  

           
               

        

         

   

      

     

      



  
 

 
   

   

   
   

   

    
  

                  

     

    

   

                    
                

      

 

 

            

            

            
    

               
               

          

           
            

              
             

              

                   
              

                 
     

      

                   

      

   

     

    

   

      



 

   
   

  

 
 

   
  

   

    

               
               

                 
                

                 
             

                  
             

                 
             

             
       

              
               

              
          

 

 
 

 
 

 

 
 

 
 

 

          
          

       
      

            
         

       
    

       
          
            

      
          

       
         
      
            

             

             
           

              
   

             
               

               
               

        

              
           

      



 

   
   
 

                
              

         

  

 

    

  
  

                
               

               
                   

                
                 

 

                  
                

               
             

                

 

 

 

 

 

 

 

               
               
                

               
                
               

                  
              

        

                   
 

          

               
                  
                 

            

                   
              

             
          

                  
      

              
              

                
            

              
          

       



 

   
   
 

 

 
   

  

            
             

  

 

 

 

 

 

 

                 
          

                  
 

                  
                 

                  
                  
          

              
        

                 
              

                
             

           

              
   

                 
            

               
            

             
            

              
              

            
               

              
               
                

              
                  

            
 

             
             

     

             
                

      



 

   
   
 

 
 

   
  

                 
             

            
                

              
           

    

                 
                  

                 
                 

                    
                 

    

          

                
 

            

    
      
   

            

              
    

           

  

             
             

              
                

             
               

             

       



 

 

ATTACHMENT III 
 

MEDICAL DATA SHEET 



 

 

MEDICAL DATA SHEET 
 
 
This Medical Data Sheet must be completed by on-site personnel and kept in the command post during 
the conduct of site operations.  This data sheet will accompany any personnel when medical assistance is 
needed or if transport to hospital facilities is required. 
 
Project             

Name        Home Telephone    

Address             

Age     Height         Weight        

Person to notify in the event of an emergency: Name:        

       Phone:        

Drug or other Allergies:            

 

Particular Sensitivities:           

 

Do You Wear Contacts?           

 

What medications are you presently using?         

              

 

Name, Address, and Phone Number of personal physician:       

              

              

 

 
Note:  Health Insurance Portability and Accountability Act (HIPAA) Requirements  
 
HIPAA took effect April 14, 2003.  Loosely interpreted, HIPAA regulates the disclosure of Protected Health Information (PHI) by the 
entity c ollecting that i nformation. P HI i s any  i nformation about h ealth s tatus ( such as  that you may report on t his M edical Data  
Sheet), provision of heal th care, or other information. HIPAA also requires Tetra Tech to ensure the confidentiality of PHI. This Act 
can affec t the a bility of the M edical Data S heet to contain and c onvey information you would want a Doc tor to k now i f you were 
incapacitated. So before you complete the Medical Data Sheet understand that this form will not be maintained in a secure location. 
It will be m aintained in a fi le box or binder accessible to other  members of  the field crew so that  they can accompany an i njured 
party to the hospital. 
 
DO NOT include information that you do not wish others to know, only information that may be pertinent in an emergency situation 
or treatment. 
 
 
               
Name (Print clearly)    Signature     Date



 

 

ATTACHMENT IV 
 

EQUIPMENT INSPECTION CHECKLISTS



EQUIPMENT INSPECTION CHECKLIST 
DRILL RIGS 

 

 

 
Company:         Unit/Serial No#:       
 
Inspection Date:       /      /      Time:  :  Equipment Type:       
            (e.g., Drill Rigs Hollow Stem, Mud Rotary, Direct Push, HDD)  
Project Name:        Project No#:        
 
Yes No NA Requirement Comments 

 
 
 

 
 

 

 
 
 

 
 

 

 
 
 

 
 

 

Emergency Stop Devices 
• Emergency Stop Devices (At points of operation) 
• Have all emergency shut offs identified been communicated to the 

field crew? 
• Has a person been designated as the Emergency Stop Device 

Operator? 

 

 
 
 

 
 
 

 

 
 
 
 
 
 

 
 

 
 

 

 
 
 

 
 
 

 

 
 
 
 
 
 

 
 

 
 

 

 
 
 

 
 
 

 

 
 
 
 
 
 

 
 

 
 

 

Highway Use 
• Cab, mirrors, safety glass? 
• Turn signals, lights, brake lights, etc. (front/rear) for equipment 

approved for highway use? 
• Seat Belts? 
• Is the equipment equipped with audible back-up alarms and back-

up lights? 
• Horn and gauges 
• Brake condition (dynamic, park, etc.) 
• Tires (Tread) or tracks 
• Windshield wipers 
• Exhaust system 
• Steering (standard and emergency) 
• Wheel Chocks? 
• Are tools and material secured to prevent movement during 

transport?  Especially those within the cab? 
• Are there flammables or solvents or other prohibited substances 

stored within the cab? 
• Are tools or debris in the cab that may adversely influence 

operation of the vehicle (in and around brakes, clutch, gas pedals) 

 



EQUIPMENT INSPECTION CHECKLIST 
DRILL RIGS 

 

 

Yes No NA Requirement Comments 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fluid Levels: 
• Engine oil 
• Transmission fluid 
• Brake fluid 
• Cooling system fluid 
• Hoses and belts 
• Hydraulic oil 

 

 
 
 
 

 
 
 
 

 
 
 
 

High Pressure Hydraulic Lines 
• Obvious damage 
• Operator protected from accidental release 
• Coupling devices, connectors, retention cables/pins are in good 

condition and in place 

 

 
 
 
 
 

 
 

 
 
 
 
 

 
 

 
 
 
 
 

 
 

Mast Condition 
• Structural components/tubing 
• Connection points 
• Pins 
• Welds 
• Outriggers 
• Operational 
• Plumb (when raised) 

 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

Hooks 
• Are the hooks equipped with Safety Latches? 
• Does it appear that the hook is showing signs of wear in excess of 

10% original dimension? 
• Is there a bend or twist exceeding 10% from the plane of an 

unbent hook? 
• Increase in throat opening exceeding 15% from new condition 
• Excessive nicks and/or gouges 
• Clips 
• Number of U-Type (Crosby) Clips 

(cable size 5/16 – 5/8 = 3 clips minimum) 
(cable size 3/4 – 1 inch = 4 clips minimum) 
(cable size 1 1/8 – 1 3/8 inch = 5 clips minimum) 

 



EQUIPMENT INSPECTION CHECKLIST 
DRILL RIGS 

 

 

Yes No NA Requirement Comments 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 

 
 
 
 

 
 
 

 
 
 
 

 
 

 
 
 
 

 
 
 

 
 
 
 

Power cable and/or hoist cable 
• Reduction in Rope diameter π 

(5/16 wire rope>1/64 reduction nominal size -replace) 
(3/8 to 1/2 wire rope>1/32 reduction nominal size-replace) 
(9/16 to 3/4 wire rope>3/64 reduction nominal size-replace) 

• Number of broken wires  
(6 randomly broken wires in one rope lay) 
(3 broken wires in one strand) 

• Number of wire rope wraps left on the Running Drum at nominal 
use (>3 required) 
- Lead (primary) sheave is centered on the running drum 

• Lubrication of wire rope (adequate?) 
• Kinks, bends – Flattened to > 50% diameter 

 

 
 

 
 

 
 

 
 

 
 

 
 

Hemp/Fiber rope (Cathead/Split Spoon Hammer) 
• Minimum ¾; maximum 1 inch rope diameter (Inspect for 

physical damage) 
• Rope to hammer is securely fastened 

 

 
 

 
 
 
 
 

 
 

 
 
 
 
 

 
 

 
 
 
 
 

Safety Guards –  
• Around rotating apparatus (belts, pulleys, sprockets, spindles, 

drums, flywheels, chains) all points of operations protected from 
accidental contact? 

• Hot pipes and surfaces exposed to accidental contact? 
• High pressure lines 
• Nip/pinch points 

 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

Operator Qualifications 
• Does the operator have proper licensing where applicable, (e.g., 

CDL)? 
• Does the operator, understand the equipment’s operating 

instructions? 
• Is the operator experienced with this equipment? 
• Is the operator 21 years of age or more?  

 



EQUIPMENT INSPECTION CHECKLIST 
DRILL RIGS 

 

 

Yes No NA Requirement Comments 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

PPE Required for Drill Rig Exclusion Zone 
• Hardhat 
• Safety glasses 
• Work gloves 
• Chemical resistant gloves       
• Steel toed Work Boots 
• Chemical resistant Boot Covers 
• Apron 
• Coveralls Tyvek, Saranex, cotton)      

 

 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 

Other Hazards 
• Excessive Noise Levels?     dBA 
• Chemical hazards (Drilling supplies - Sand, bentonite, grout, fuel, 

etc.) 
- MSDSs available? 

• Will On-site fueling occur 
- Safety cans available? 
- Fire extinguisher (Type/Rating -__________ _  )  

 

 
Approved for Use  Yes   No   See Comments 
                  

Site Health and Safety Officer       Operator



EQUIPMENT INSPECTION CHECKLIST 
HAND AND POWER TOOLS  

 

 
Yes No NA Requirement Comments 

   
 

   
   

   
 

   
   

   
 

   
   

Are all tools and equipment (both company and employee owned) used by 
employees at their workplace in good condition?  
Any loose parts? 
Missing pins and/or bolts?  

 

         Are broken or fractured handles on hammers, axes and similar equipment 
replaced promptly?  

 

         Are hand tools such as chisels and punches, which develop mushroomed 
heads during use, reconditioned or replaced as necessary? 

 

         Are worn or bent wrenches replaced regularly?   
         Are appropriate handles used on files and similar tools?   
         Are employees made aware of the hazards caused by faulty or improperly 

used hand tools?  
 

         Are jacks checked periodically to ensure they are in good operating condition?   
         Are tool handles wedged tightly in the head of all tools?   
         Are tool cutting edges kept sharp so the tool will move smoothly without 

binding or skipping?  
 

         Are tools stored in dry, secure locations where they won't be tampered with?   
         Are appropriate safety glasses, face shields, etc. used while using hand tools 

or equipment which might produce flying materials or be subject to 
breakage?  

 

Power Tool Inspection Checklist 
Yes No NA Requirement Comments 

         Are grinders, saws and similar equipment provided with appropriate safety 
guards?  

 

         Are power tools used with the correct shield, guard, or attachment, 
recommended by the manufacturer?  

 

         Are portable circular saws equipped with guards above and below the base 
shoe? Are circular saw guards checked to assure they are not wedged up, 
thus leaving the lower portion of the blade unguarded?  

 

         Are rotating or moving parts of equipment guarded to prevent physical 
contact?  

 

         Are all cord-connected, electrically operated tools and equipment effectively 
grounded or of the approved double insulated type?  

 



EQUIPMENT INSPECTION CHECKLIST 
HAND AND POWER TOOLS  

 

 
Yes No NA Requirement Comments 

         Are effective guards in place over belts, pulleys, chains, sprockets, on 
equipment such as concrete mixers, and air compressors?  

 

         Are portable fans provided with full guards or screens having openings ½ inch 
or less?  

 

         Is hoisting equipment available and used for lifting heavy objects, and are 
hoist ratings and characteristics appropriate for the task?  

 

         Are ground-fault circuit interrupters provided on all temporary electrical 15 
and 20 ampere circuits, used during periods of construction?  

 

         Are pneumatic and hydraulic hoses on power operated tools checked regularly 
for deterioration or damage? 

 

 
 
 
  
   

 
 
 
  
   

 
 
 
   
 

Air compressor: 
• Is the air compressor equipped with a Surge Check Valve? 
• Pressure regulator gauge and valve? 
• Pressure relief valve? 
• Water trap and filter? 
 

 

Chainsaws 
Yes No NA Requirement Comments 

       Is the chain sharp, well oiled, and properly adjusted (Chain tension)?  
         Is the Bar straight? 

• Are there indications of excessive wear? 
 

   
   

 

  
   

  

   
   

Does the chain brake lever move freely? 
Does chain brake stop the chain when applied? 

 

         Does the chain move when idling?  
         Are the cans used to fuel the chainsaw safety cans?  
         Does the on/off switch function properly?  
   
 

  
   

   
 

 

Does the throttle lock function properly? 
Is the chainsaw equipped with continuous pressure throttle control? 

 



EQUIPMENT INSPECTION CHECKLIST 
HAND AND POWER TOOLS  

 

 
Yes No NA Requirement Comments 
 

 
 
 
   

 

 
 
   

 
   

 
 

PPE: Is the following PPE in serviceable condition? 
Hardhat with mesh visor and ear muffs? 
Safety glasses? 
Chainsaw chaps? 
Gloves with protection also on the hack of the hands? 

 

   
 

  
   

   
 

 

Emergency Equipment: 
Is a Fire extinguisher (3A:B:C) available for immediate use? 
Is a First-Aid Kit immediately available for use? Does it contain the minimum 
content as required in the HASP? 

 

         Communication – Is an acceptable means of communication available (Hand 
signals, radios, air horns, etc.) that will support communication over the 
engine noise? Type? 

 

         Are MSDSs available for the fuels, fuel additives, and lubricating oils?  
   
 

  
   

   
 

 

Is the operator trained in proper operation of the chainsaw? 
Does the operator demonstrate knowledgeable operation? 

 

 
 



 

 

 
ATTACHMENT V 

TETRA TECH INCIDENT REPORTING FORMS



 . 
 INCIDENT REPORT 

Form IR    Page 1 of 2 Revision Date 9/06 

Report Date Report Prepared By Incident Report Number 

   

INSTRUCTIONS:  
 

All incidents (including those involving subcontractors under direct supervision of Tetra Tech 
personnel) must be documented on the IR Form. 

 

Complete any additional parts to this form as indicated below for the type of incident selected. 

TYPE OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident 

Near Miss (No losses, but could have resulted in injury, illness, or 
damage)  Complete IR Form Only 

Injury or Illness   Complete Form IR-A; Injury or Illness 

Property or Equipment Damage, Fire, Spill or Release  Complete F orm IR -B; Dam age, F ire, S pill or  
Release 

Motor Vehicle   Complete Form IR-C; Motor Vehicle 

INFORMATION ABOUT THE INCIDENT 

Description of Incident 

 
              
 
              
 
              
 
              
 

Date of Incident Time of Incident 

     AM     PM    OR  Cannot be determined    

Weather conditions at the time of the incident Was there adequate lighting?    

                                                                 Yes     No      
Location of Incident 

            Was location of incident within the employer’s work environment? Yes     No      
Street Address City, State, Zip Code and Country 

  

Project Name Client: 

  

Tt Supervisor or Project Manager Was supervisor on the scene?   

     Yes     No      

WITNESS INFORMATION (attach additional sheets if necessary) 

Name Company 

  

Street Address City, State and Zip Code 

  

Telephone Number(s) 

 



 . 
 INCIDENT REPORT 

Form IR    Page 2 of 2 Revision Date 9/06 

 

CORRECTIVE ACTIONS 

Corrective action(s) immediately taken by unit reporting the incident: 

 
              
 
              
 
              
 

Corrective action(s) still to be taken (by whom and when): 

 
              
 
              
 
              
 

ROOT CAUSE ANALYSIS LEVEL REQUIRED 

Root Cause Analysis Level Required:   Level - 1     Level - 2      None   

Root Cause Analysis Level Definitions 

Level – 1 

 

Definition: A L evel 1 RCA  i s c onducted b y an individual(s) w ith ex perience or  t raining i n r oot c ause anal ysis 
techniques and will c onduct o r d irect doc umentation r eviews, s ite investigation, w itness and affected em ployee 
interviews, and identify corrective actions.  Activating a Level 1 RCA and identifying RCA team members will be at 
the discretion of the Corporate Administration office.  
 

The following events may trigger a Level 1 RCA: 
 Work related fatality 
 Hospitalization of one or more employee where injuries result in total or partial permanent disability  
 Property damage in excess of $75,000 
 When requested by senior management  
 

Level – 2 

 

Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of 
the operating unit HSR.  Level 2 RCA will utilize the 5 Why RCA methodology and document the findings on the 
tools provided.  
 

The following events will require a Level 2 RCA: 
 OSHA recordable lost time incident   
 Near miss incident that could have triggered a Level 1 RCA 
 When requested by senior management 
 

Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause 
identified within each area of inquiry.   

NOTIFICATIONS 

Title Printed Name Signature 
Telephone 
Number 

Date 

Project Manager or Supervisor     

Site S afety Coo rdinator o r O ffice H& S 
Representative     

Operating Unit H&S Representative     

Other:        

 

The signatures provided above indicate that appropriate personnel have been notified of the incident. 



 

 

 
 

INSTRUCTIONS:  
 

Complete all sections below for incidents involving injury or illness.   
Do NOT leave any blanks. 

Attach this form to the IR FORM completed for this incident. 
 

Incident Report Number: (From the IR Form)  

EMPLOYEE INFORMATION 

Company Affiliation 

Tetra Tech Employee?       TetraTech subcontractor employee (directly supervised by Tt personnel)?      

Full Name Company (if not Tt employee) 

  

Street Address, City, State and Zip Code Address Type 

 
   
 
   
 

Home address (for Tt employees)         
 
Business address (for subcontractors)         

Telephone Numbers 

Work:      Home:      Cell:      

Occupation (regular job title) Department 

  

Was the individual performing regular job duties? Time individual began work 

    Yes     No         AM     PM    OR   Cannot be determined    

Safety equipment 

 
Provided?    Yes     No     
 
Used?   Yes     No     If no, explain why 
 
       
 
       
 
       
 

 

Type(s) provided:   Hard hat      Protective clothing 
 

    Gloves      High visibility vest 
 

    Eye protection      Fall protection 
 

    Safety shoes      Machine guarding 
 

    Respirator      Other (list) 
 
        
 

NOTIFICATIONS 
Name of Tt employee to whom the injury or illness was first 
reported 

Was H&S notified within one hour of injury or illness? 

     Yes     No      

Date of report H&S Personnel Notified 

  

Time of report Time of Report 

  

If subcontractor injury, did subcontractor’s firm perform their own incident investigation? 

Yes     No     If yes, request a copy of their completed investigation form/report and attach it to this report. 



 

 

 

INJURY / ILLNESS DETAILS 
What was the individual doing just before the incident occurred? Descr be the activity as well as the tools, equipment, or material the 
individual was using. Be specific. Examples: “Climbing a ladder while carrying roofing materials”; “Spraying chlorine from a hand sprayer”; 
“Daily computer key-entry” 
 
              
 
              
 
              
 

What Happened? Descr be how the injury occurred. Examples: “When ladder slipped on wet floor and worker fell 20 feet”; “Worker was 
sprayed with chlorine when gasket broke during replacement”; Worker developed soreness in wrist over time” 

 
              
 
              
 
              
 
              
 

Describe the object or substance that directly harmed the individual: Examples: “Concrete floor”; “Chlorine”; “Radial Arm Saw”. If this 
question does not apply to the incident, write “Not Applicable”. 

 
              
 
              
 

MEDICAL CARE PROVIDED 
 

Was first aid provided at the site:   Yes       No     If yes, describe the type of first aid administered and by whom? 
 
              
 
 

Was treatment provided away from the site:   Yes       No     If yes, provide the information below. 
 

Name of physician or health care professional Facility Name 

  

Street Address, City State and Zip Code Type of Care? 

 
   
 
   
 

Was individual treated in emergency room?                 Yes    No     
 

Was individual hospitalized overnight as an in-patient? Yes    No    
  

Did the individual die?      Yes      No      If yes, date:    
 

Will a worker’s compensation claim be filed?                Yes    No   

Telephone Number 

 

NOTE: Attach any police reports or related diagrams to this report. 

SIGNATURES 

I have reviewed this report and agree that all the supplied information is accurate 

Affected individual (print) Affected individual (signature) Telephone Number Date 

    

 

This form contains information relating to employee health and must be used in a m anner that protects the confidentiality 

of the employee to the extent possible while the information is being used for occupational safety and health purposes. 



 

 

 
 

INSTRUCTIONS:  
 

Complete all sections below for incidents involving property/equipment damage, fire, spill or release.   
Do NOT leave any blanks. 

Attach this form to the IR FORM completed for this incident. 
 

Incident Report Number: (From the IR Form)  

TYPE OF INCIDENT (Check all that apply) 

Property Damage    Equipment Damage      Fire or Explosion      Spill or Release      

INCIDENT DETAILS 

Results of Incident: Fully describe damages, losses, etc. 

 
              
 
              
 
              
 

Response Actions Taken: 

 
              
 
              
 
              
 

Responding Agency(s) (i.e. police, fire department, etc.) Agency(s) Contact Name(s) 

  

DAMAGED ITEMS (List all damaged items, extent of damage and estimated repair cost) 

Item: Extent of damage: Estimated repair cost 

   

   

   

SPILLS / RELEASES (Provide information for spilled/released materials) 

Substance Estimated quantity and duration Specify Reportable Quantity (RQ) 

       Exceeded?  Yes     No     NA      

FIRES / EXPLOSIONS (Provide information related to fires/explosions) 

Fire fighting equipment used?   Yes     No     If yes, type of equipment:          

NOTIFICATIONS 

Required notifications Name of person notified By whom Date / Time 

Client:    Yes     No         

Agency:   Yes     No         

Other:   Yes     No         

Who is responsible for reporting incident to outside agency(s)?      Tt     Client    Other    Name:   

Was an additional written report on this incident generated?      Yes     No     If yes, place in project file. 

 



 

 

 
 

INSTRUCTIONS:  
 

Complete all sections below for incidents involving motor vehicle accidents.  Do NOT leave any blanks. 
Attach this form to the IR FORM completed for this incident. 

 

Incident Report Number: (From the IR Form)  

INCIDENT DETAILS 
Name of road, street, highway or location where accident 
occurred 

Name of intersecting road, street or highway if applicable 

  

County City  State 

   

Did police respond to the accident? Did ambulance respond to the accident? 

    Yes     No          Yes     No      

Name and location of responding police department Ambulance company name and location 

 
 

Officer’s name/badge 
# 

 

Did police complete an incident report? Yes     No       If yes, police report number:                             
Request a copy of completed investigation report and attach to this form. 

VEHICLE INFORMATION 

How many vehicles were involved in the accident?      (Attach additional sheets as applicable for accidents involving more 
than 2 vehicles.) 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

Vehicle Owner / 
Contact 
Information 

 
Vehicle Owner / 
Contact 
Information   

 

Color  Color  

Make  Make  

Model  Model  

Year  Year  

License Plate #  License Plate #  

Identification #  Identification #  

Describe damage to vehicle number 1 Describe damage to vehicle number 2 

  

Insurance Company Name and Address Insurance Company Name and Address 

  

Agent Name  Agent Name  

Agent Phone No.  Agent Phone No.  

Policy Number  Policy Number  



 

 

 

DRIVER INFORMATION 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

Driver’s Name  Driver’s Name  

Driver’s Address  Driver’s Address  

Phone Number  Phone Number  

Date of Birth  Date of Birth  

Driver’s License #  Driver’s License #  

Licensing State  Licensing State  

Gender Male     Female      Gender Male     Female      

Was traffic citation issued to Tetra Tech driver?    Yes     No        Was traffic citation issued to driver of other vehicle? Yes  No       
Citation #  Citation #  

Citation 
Description 

 Citation 
Description 

 

PASSENGERS IN VEHICLES (NON-INJURED) 

List all non-injured passengers (excluding driver) in each vehicle. 
Driver information is captured in the preceding section. 

Information related to persons injured in the accident (non-Tt employees) is captured in the section below on this form. 
Injured Tt employee information is captured on FORM IR-A 

Vehicle Number 1 – Tetra Tech Vehicle  Vehicle Number 2 – Other Vehicle 

How many passengers (excluding driver) in the vehicle?      How many passengers (excluding driver) in the vehicle?      

Non-Injured 
Passenger  Name 
and Address 

 
Non-Injured 
Passenger  Name 
and Address 

 

Non-Injured 
Passenger  Name 
and Address 

 
Non-Injured 
Passenger  Name 
and Address 

 

Non-Injured 
Passenger  Name 
and Address 

 
Non-Injured 
Passenger  Name 
and Address 

 

INJURIES TO NON-TETRATECH EMPLOYEES 

Name of injured person 1 Address of injured person 1 

  

Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality? 

 Male     Female        Yes     No      Yes     No      Injured     Died      

Name of injured person 2 Address of injured person 2 

  

Age Gender Car No. Location in Car Seat Belt Used? Ejected from car? Injury or Fatality? 

 Male     Female        Yes     No      Yes     No      Injured     Died      

OTHER PROPERTY DAMAGE 

Describe damage to property other than motor vehicles 

 

Property Owner’s Name Property Owner’s Address 

  

 



 

 

 

 
COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED 

 

 



 

 

ATTACHMENT VI 
 

OSHA POSTER 



 









 

 

 
 

 

Tetra Tech, Inc. 
661 Andersen Drive, Pittsburgh, PA  15220-2745 

   Tel   412.921.7090 Fax   412.921.4040 www.tetratech.com 
 

 

PITT-12-10-019 
 
December 9, 2010 
 
Mr. Robin Roth 
Ohio EPA, Division of Emergency and Remedial Response 
50 W. Town Street, Suite 700 
Columbus, OH 43215 
 
RE:  Response to Kilgore Health and Safety Plan 
 
Dear Mr. Roth: 
 
Tetra Tech Inc. appreciates the review of the Kilgore Site Health and Safety Plan conducted by the Ohio 
EPA, which was provided in your letter of October 29, 2010.  Most of the comments have been 
incorporated in the final version of the HASP, which was resubmitted in November, 2010.  Your 
comments are discussed in the following paragraphs: 
 
Comment A:  This comment (utility availability) was incorporated into Section 2.2. 
Comment B:  This comment (work area map) was incorporated as Figure 3.1. 
Comment C:  This comment (Utility One call) was incorporated in Section 5.2. 
Comment D:  This comment (double gloving) was incorporated into Section 6.1.6 and Table 1 – Activity 
Hazard Analysis. 
Comment E:  This comment (air monitoring) was determined to be unnecessary at the Kilgore site.  Prior 
analytical data indicates that the only chemicals of concern to human health are munitions constituents 
and metals.  A heating oil UST was taken out of service in 1962 and subsequently removed in 1997.  A 
total of 104 yd3 was removed and follow up confirmation sampling determined that the petroleum 
constituents remaining were below VAP cleanup standards.  A report was filed with OEPA and no further 
action was required.  In 2000, a boring located near the former UST had a hydrocarbon odor in soil from a 
depth of 19 to 24 feet bgs.  (No sample collected.)  In 2005, three monitor wells in the area failed to detect 
any BTEX. 
Comment F:  This comment (utility location) is addressed by the inclusion of Tetra Tech Utility Locating 
and Excavation Clearance Standard Operating Procedure.  The Health and Safety Guidance manual is 
an internal document and classified as company confidential. 
 
I trust these responses satisfy your concerns with the HASP.  If you have any questions, please do not 
hesitate to call me at 412-921-8146 or my cell (412-860-0264). 
 
Very truly yours, 

 
 

Al Quagliotti, P.G. 
Site Coordinator 
JAQ/smr 



Tetra Tech, NUS Inc. 
Response To Comments 

Former Kilgore Manufacturing Company Property 
Westerville, Delaware County, Ohio 

Project ID #121001187012 
 

Comment  Action  Explanation
A  Incorporated  Utility availability ‐ See Section 3.2
B  Incorporated  Work area map ‐ See Figure 3.1
C  Incorporated  Utility One Call ‐ See Section 5.2
D  Incorporated  Double gloving ‐ See Section 6.1.1 and Table 1 Activity Hazard Analysis
E  No change  Prior  analytical  data  indicates  that  the  only  chemicals  of  concern  to  human 

health are munitions constituents and metals.  A heating oil UST was taken out of 
service  in  1962  and  subsequently  removed  in  1997.    A  total  of  104  yd3 was 
removed  and  follow up  confirmation  sampling determined  that  the petroleum 
constituents  remaining were below VAP cleanup standards.   A  report was  filed 
with OEPA and no further action was required.  In 2000 a boring located near the 
former UST had a hydrocarbon odor in soil from a depth of 19 to 24 feet bgs.  (No 
sample collected.)    In 2005 three monitor wells  in the area failed to detect any 
BTEX. 

F  Incorporated  One UXO‐qualified technician will present during all UXO‐related activities.  This 
language  has  been  added  to  the  APP  in  Section  4.    The wetland  delineation 
excavation is beyond the Tetra Tech task order and will be conducted by another 
contractor. 

G  No change  The  TtNUS  Utility  Locating  and  Excavation  Clearance  Standard  Operating 
Procedure  is provided as requested.   The Health and Safety Guidance manual  is 
an internal document and classified as company confidential. 

 

 

James K. Laffey 
Project Health and Safety Officer 
November 23, 2010 




