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1 INTRODUCTION 

.HOLLOl\.tAN AFB, NM 
BASE HOSPITAL UST 

Bhate Environmental Associates, Inc. (Bhate) has been retained by the U.S. Anny Corps of 
Engmeers (USACE), under contract DACA45-03-D-0008, Delivery Order No. 3, to conduct 
Voluntary Corrective Measures (VCMs) at several of the Areas of Concern (AOC) at Holloman 
Air Force Base (HAFB), New Mexico. The VCMs include multiple tasks as outlined in the 
USACE Scope of Services dated February 24, 2003. This document is to provide a work plan 
that will serve as the primary working document for the excavation activities at Building 15, 
Base Hospital underground storage tank (UST), HAFB within AOC 2. This plan provides the 
relevant site specific information and requirements as outlined in the respective Scope of Work 
for remedial activities at the Hospital UST (HUST). The primary objective of this VCM is to 
remove, through excavation, and properly dispose of petroleum-contaminated soils (PCS). 
During this process, required data will be collected to support the closure of the site based on 
guidance from the New Mexico Environment Department (NMED). The ultimate objective is to 
achieve approval for site closure from NMED. 

The document has been written to provide relevant information on the geologic, hydrologic, and 
other environmental conditions for HAFB and at the site and the procedures by which the VCM 
will be completed. Information is provided for the entire Base and its surrounding environ as 
well as the Hospital UST, specifically. This VCM calls for the removal of all PCS at the site 
through excavation with verification of complete removal via confirmation sampling from the 
excavation. 

1.1 Base and Site Description 

1.1.1 HAFB 

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100 
miles north-northeast of El Paso, Texas, and 6 miles west of Alamogordo, New Mexico 
(Figure 1 ). The following Base information has been taken from: the Characterization Summary 
and No Further Action (NF A) Documentation for Installation Restoration Program (!RP) Sites 
SS-215 POL Yard (AOC T), SD-47 POL Washrack Area (SWMU 133), and SS-60 Building 828 
(SWMU 230) by Foster Wheeler (March, 1998) and the 2001 Long-Term Groundwater 
Monitoring Report, Holloman Air Force Base, New Mexico, by Foster Wheeler (July 2002). 
Although neither document pertains directly to the HUST site site, they do contain descriptive 
information regarding the Base and general area. 

HAFB was first established in 1942 as Alamogordo Anny Air Field (AAF). From 1942 through 
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the base. 
In 1947, Air Material Command announced the air field would be its primary site for the testing 
and development of un-manned aircraft, guided missiles, and other research programs. On 
January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 
of the late Col. George V. Holloman; a pioneer in guided missile research. In 1968, the 49th 
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Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB also serves as the 
training center for the German Air Force's Tactical Training Center. 

1.1.2 Hospital Site 

Building 15, the Hospital , is located on the main base at Holloman at the comer of I st Street and 
Arnold A venue (Figure 2). The site is located on the north end of the hospital, adjacent to the 
west parking lot and the ambulance driveway. Viewing from the front parking area, photograph 
I , there is a brick and concrete block privacy wall which surrounds the hospital utility and 
mechanical equipment. Photograph 2 provides detail for the interior of the walled area. Within 
this area there is the existing diesel fuel aboveground storage tank (AST) for the back-up 
generator, two medium size heating, ventilation, and air conditioning (HV AC) units, and two 
additional large ASTs to the right (south) with the contents unknown. To the immediate north, 
or left in photograph I , is the emergency roadway for the hospital emergency vehicles. In front 
of the privacy wall, and where the PCS is located, exists a concrete sidewalk. 

Photograph I. Front view of Base Hospital UST Area 

Photograph 2. Inside View of Hospital AST Area 
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Records indicate the UST was installed in the early 1970s for storage of diesel fuel for the 
hospital's back-up generator. The UST was last used in early 1991 and abandoned by filling in 
place with sand on February 25, 1991. At the time, the UST abandonment was considered a 
clean closure. The site currently has a new 10,000-gallon AST and secondary containment 
partially situated over the former UST location (Figure 3). A new, 7-inch steel-reinforced, 
concrete slab that serves as a loading and unloading area for hospital maintenance covers the 
remainder of the area. 

The UST was removed on July 28, 1999, and the AST was installed at the same location. During 
removal, contamination was identified in subsurface soils as discoloration and petroleum 
hydrocarbon odors, but no free product was observed on the groundwater. Two soil samples 
were collected from the sidewalls and bottom of the excavation in compliance with NMED UST 
regulations and analyzed for total petroleum hydrocarbon-diesel range organics (TPH-DRO); 
benzene, toluene, ethylbenzene, and xylenes (BTEX); and polychlorinated biphenyls (PCBs). 
The release was confirmed by laboratory analytical results on July 28, 1999. The NMED UST 
Bureau was subsequently notified of the release. 

The cause of the release was undetermined. Interviews with employees indicated that the release 
may have been due to periodic overfilling. This was consistent with the location of the highest 
TPH concentrations, which appeared below the reported location of the fill port for the former 
UST. The release of diesel fuel was estimated to not exceed 1,000 gallons. There was no sign of 
free-phase product on the water table and the extent of soil contamination suggested that the 
amount of released diesel fuel did not exceed the estimate. 

Subsequent remediation at the site involved the removal of petroleum hydrocarbon contaminated 
soils from the area beneath and just to the west, towards the wall and gate, of the AST following 
an additional soil sampling and investigation of the area (Foster Wheeler, 1999). 

1.2 Physiography 

1.2.1 Tularosa Basin 

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge 
of the Sacramento Mountains. The region is characterized by high tablelands with rolling 
summit plains; cuesta-formed mountains dipping eastward and of west-facing escarpments with 
the wide bracketed basin forming the basin and range complex. HAFB is located in the Tularosa 
Sub-basin which is part of the Central Closed Basins. The San Andreas Mountains bound the 
basin to the west (about 30 miles) with the Sacramento Mountains approximately 10 miles to the 
east. At its widest, the basin is about 60 miles east to west and stretches approximately 150 
miles north to south. 

1.2.2 HAFB and Hospital Site 

HAFB is approximately 59,600 acres in area, and is located at a mean elevation of 4,093 ft above 
mean sea level (amsl). The site's ground surface is relatively flat and covered with grass, asphalt 
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parking lots, and concrete sidewalks (Figure 3). The ambulance driveway circles from the north >.,J 

to east side of the building. 

1.3 Surface Water 

1.3.1 Tularosa Basin 

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of 
surface waters to the Base comes from the Lost River, located in the north-central region of the 
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the 
basin. HAFB is dissected by several southwest trending arroyos that control the surface 
drainage. Hay Draw arroyo is located in the far north. Malone and Rita's Draw, which drain into 
the Lost River, and Dillard Draw arroyos are located along the eastern perimeter of the Base. 
Approximately 10,000 years ago, indications are of a much wetter climate as evidenced by the 
ancient Lake Otero which encompassed a much larger area of possibly upwards of several 
hundred square miles. Its remains are the Alkali Flat (the exposed lake bed of Lake Otero) and 
Lake Lucero. Lake Lucero is a temporary feature of merely a few inches in depth during the 
rainy season as the dry lake bed occasionally partially fills with water. 

The ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks, and fissures, in the Permian and Pennsylvanian bedrock, yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
from a handful of wells near the edges of the basin with more saline water towards the center. 
Two of the principal sources of potable water are a long narrow area on the upslope sides of 
Tularosa and Alamogordo with the other in the far southwestern part of the basin. Alamogordo's 
water, as well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 

1.3.2 HAFB and Hospital Site 

Within the boundaries of Base hospital site, the run-off is controlled by the minimal topographic 
relief as per the existing grade and landscaping with surface drainage towards the adjacent 
parking area. Appurtenances can be found placed along the perimeter of the parking area to the 
north and southwest for collection into the Base storm water drainage system. Within the walled 
area of the site, open non-concrete areas will allow for precipitation to percolate downward 
and/or evaporate. 

1.4 Groundwater 

1.4.1 Tularosa Basin 

Groundwater occurs under unconfined conditions in the unconsolidated deposits beneath 
Holloman AFB. The primary source of recharge for groundwater in the aquifer is percolation of 
rainfall and stream runoff through the coarse, unconsolidated alluvial fan deposits along the 
western flank of the Sacramento Mountains. Groundwater percolates downward into the alluvial 
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sediments at the edge of the shallow aquifer and migrates down-gradient through progressively 
finer-grained sediments into the basin. 

1.4.2 HAFB and Hospital Site 

Beneath HAFB, groundwater ranges from 5 to 50 ft. Groundwater flow is generally towards the 
southwest with localized influences from the variations in the topography of the Base. Near the 
arroyos, groundwater flows directly toward the surface drainage feature. Depth to groundwater 
at the former UST location is approximately 7 feet below ground surface (ft bgs) based on 
observations during the UST removal and subsurface soils investigations and flows to the 
southwest. Based on data collected during the 1997 long-term monitoring program for nearby 
sites SS-17 and OT-16, the calculated gradient is 0.005 feet per foot (ft/ft). Based on historical 
data for the Hospital UST site, distance to groundwater is approximately 8 to 9 ft below grade. 

Previous analyses indicate total dissolved solids (TDS) of greater than 10,000 milligrams per 
liter (mg/L) in groundwater beneath HAFB. This exceeds the New Mexico Water Quality 
Control Commission (NMWQCC) limit as potable water and thus, the groundwater beneath 
HAFB has been designated as unfit for human consumption. Likewise, United States 
Environmental Protection Association (USEP A) guidelines have identified the groundwater as a 
Class IIIB water source, characterized by TDS concentrations exceeding 10,000 mg/L. 

1.5 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals, abundant sunshine, relatively low humidity and relatively large annual and 
diurnal temperature range (Western Regional Climate Center [WRCC], 2003). The climate of 
the Central Closed Basins varies with elevation. The Base is found in the low areas and is 
characterized by warm temperatures and dry air. Daytime temperatures often exceed 100 
degrees Fahrenheit (°F) in the summer months and middle 50s in the winter. A preponderance of 
clear skies and relatively low humidity permits rapid night time cooling resulting in average 
diurnal temperature ranges of 25 to 35°F. Potential evapotranspiration, at 67 inches per year, 
significantly exceeds annual precipitation, usually less than 10 inches. The very low rainfall 
amounts resulting in the arid conditions, which with the topographically induced wind patterns 
combining with the sparse vegetation, tend to cause localized "dust devils". Much of the 
precipitation falls during the mid-summer monsoonal period (July and August) as brief, yet 
frequent, intense thunderstorms culminating to 30 - 40% of the annual total rainfall. 

1.6 Geology 

1.6.1 Tularosa Basin 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250 
million years old (White Sands Missile Range [WSMR], 2003). During the period when the area 
was submerged under the shallow intra-continental sea, the layers of limestone, shale, gypsum, 

\..._. and sandstone were deposited. In time, these layers were pushed upward by tectonic forces 
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forming a large bulge on the surface. Approximately 10 million years ago the center began to 
subside resulting in a vertical drop of thousands of feet leaving the edges still standing (the 
present day Sacramento and San Andreas mountain ranges). In the millions of years following, 
rainfall, snowmelt, and wind eroded the mountain sediments depositing the alluvium in the basin 
(i.e. Tularosa Sub-basin). Water carrying eroded gypsum and alluvium continues to flow into 
the basin with no route of exit. 

The Tularosa Sub-basin is geologically described as a bolson, which is an extensive flat 
alluvium-floored depression, into which drainage from the surrounding mountains flows toward 
a central playa. The overlying alluvium generally consists of unconsolidated gravels (limestone, 
dolomite, and gypsum), sands, and clays. A fining sequence from the San Andreas and 
Sacramento Ranges towards the basin's center characterizes the area with the near surface soils 
as alluvial, eolian, and lacustrine deposits. The alluvial fan deposits are laterally discontinuous 
units of interbedded sand, silt, and clay while the eolian deposits consist primarily of gypsum 
sands. The eolian and alluvial deposits are usually indistinguishable due to the reworking of the 
alluvial sediment by eolian processes. The playa, or lacustrine deposits, consist of silty clay 
containing gypsum and are contiguous with the alluvial fan and eolian deposits. 

Mesozoic rocks in the northwest mark the Colorado Plateau, topped by younger Tertiary strata. 
Quaternary age sediments have washed off the Southern Rockies into the open basins and the 
Rio Grande Rift, a failed spreading center or aulacogen. This would-be ocean basin runs up the 
center of the state with the Rio Grande flowing down its middle, exposing the Paleozoic and 
Precambrian rocks on its uplifted flanks. Later Cenozoic volcanic intrusions of Quaternary and 
Tertiary age are also associated with the rifting. 

The great Permian Basin of Texas continues into the state from the southeast with younger 
Quaternary-Tertiary sediments of the Great Plains cover the whole eastern edge. Basin-and
range terrain of Tertiary sediments and volcanics appear in the extreme southwest coupled with 
wide dry basins choked with Quaternary coarse sediments eroded from the blocks of uplifted 
older rocks. 

1.6.2 HAFB and Hospital Site 

The lacustrine deposits are observed throughout HAFB. There has been the identification of stiff 
caliche layers, varying in thickness, as well at different areas of HAFB. At the site, soils are 
predominantly silty sands and interbedded clays. 

In general, subsurface soils at the site consist of slightly moist clayey silts with varying amounts 
of medium to fine sand and caliche to depths ranging from 4 to 5 ft bgs. These soils display low 
to no plasticity and weak cementation of the caliche fraction. Generally, soils beneath 5 ft are 
characterized as silty medium to fine sands and sandy silts with occasional layers demonstrating 
higher percentages of clay content. Soils tend to be moist to saturated below the water table. 
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2 HISTORICAL DATA REVIEW 

2.1 Initial Site Investigation 

In October and November 1999, Foster Wheeler initiated an investigation at the Base Hospital 
UST site. There were 16 locations with a total of 22 soil samples collected from the area during 
the investigation (Figure 4) and submitted to the laboratory for analysis (Appendix Al). 
Locations were sampled at continuous one foot increments with intervals of the highest photo
ionization detector (PID) readings analyzed by a fixed-base laboratory. Analyzed samples were 
predominantly collected from mid depths ranging from 1 foot to a maximum depth of 1 OYi ft bgs 
with a modal depth interval of 4 to 5 ft. Three locations; SB-06, -13 and -14, demonstrated TPH 
levels above the NMED allowable limit of 880 milligrams per kilogram (mg/kg) at 1,890 mg/kg, 
8,190 mg/kg, and 3,970 mg/kg, respectively. Locations SB-11 and SB-07 also indicated TPH 
contamination, but below 880 mg/kg at 230 mg/kg and 430 mg/kg, respectively. The remaining 
locations sampled had concentrations below the laboratory method detection limit and were 
reported as not-detected. 

2.2 Expanded Site Investigation 

The area of concern for soil contamination above the NMED guidelines was limited to the 
proximity of SB-06, -13, and -14. These three locations are on the outside of the north wall. To 
further delineate the vertical and lateral boundaries of the contaminated soil, additional soil 
samples were collected in April 2004 and submitted to the laboratory for analysis (Appendix 
A2). These are shown as locations DP-01 through DP-04 on Figure 4. Location DP-03 indicated 
TPH contamination at a concentration of 2,080 mg/kg from the 3 to 4 ft bgs interval. The soils 
sampled below this depth from 6 to 7 ft bgs demonstrated a sharp decline at this location having 
a TPH concentration of 165 mg/kg. The remaining samples collected did not indicate any 
petroleum hydrocarbon contamination above the NMED level for diesel. Site DP-04, near the 
large non-fuel ASTs had a TPH concentration of 701 mg/kg and is below the NMED allowable 
limit for TPH-DRO of 880 mg/kg. 

Petroleum hydrocarbon contamination exceeding the NMED allowable limit for diesel (880 
mg/kg) at the site is limited to a small area west-northwest of the former UST location and is 
present at depths ranging from 3 to 8 ft bgs. The area of PCS is indicated as the red stippled area 
on Figure 4. The diagonally hatched area is the area of soils removed during the UST removal. 
Based on the indicated plume geometry, approximately 300 cubic yards (cu yds) of PCS are 
required to be excavated. 
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3 EXCAVATION PROCEDURES 

The objective of the soil excavation at Building 15 is to excavate, transport and dispose of 
subsurface soils either contaminated by TPH at levels exceeding 880 mg/kg or soils posing a risk 
due to exposures to volatile organic compounds (VOCs) and/or semi-volatile organic compounds 
(SVOCs) as established by the NMED soil screening guidance. Contaminated soils will be 
removed to approximately one foot below the site's encountered groundwater table. This depth 
will ensure complete removal of PCS and account for any potential smear zone. Horizontally, 
the excavation will be completed based upon TPH levels of greater than 880 mg/kg as 
determined by soil samples collected subsequent to the excavation and analyzed at a fixed-base 
laboratory. 

The construction general permit requires a project Storm Water Pollution Prevention Plan 
(SWPPP) to be submitted for excavation sites which will disturb greater than one acre of surface 
soils. For the planned activities, inclusive of the temporary clean soil stock piles, the total area 
of disturbance and/or excavation is less than one acre. Therefore, a project SWPPP will not be 
prepared and submitted. 

At this time, excavation is proposed to be bordered to the south by the brick wall of the AST 
area, the ambulance driveway to the east, the western edge of the entrance gates to the west and 
approximately 8 to 10 ft north of the containment wall. Except where noted below, the 
excavation activities will prescribe to the procedures outlined in Unified Facilities Guide 
Specifications (UFGS) Section 02111 Excavation and Handling of Contaminated Material 
(Appendix B). The UFGS are a joint effort of the USACE, the Naval Facilities Engineering 
Command (NA VF AC), and the Air Force Civil Engineer Support Agency (AFCESA). The 
UFGS are for use in providing construction specifications and guidelines for the military 
services. 

3.1 Pre-Excavation Activities 

Before excavation and other site activities can begin, there are several pre-construction 
documents and approval requirements to be met, including: Form 332 approval, dig permit with 
utility clearances, site security measures, and facility manager notification of the intended 
operations. Bhate will coordinate project requests for Base installation support services through 
the 49th Civil Engineering Squadron/Combat Engineer Vehicle ( CES/CEV). Pertinent to the start 
of activities, a pre-construction meeting and site walk-through will be conducted with the 
USACE Resident Engineer, HAFB personnel, and the Bhate Site Manager to inspect site 
conditions for site/equipment access, equipment staging area(s), soil stockpile areas, potential 
site hazards, and emergency evacuation routes. Also reviewed at this time will be project 
procedures in accordance with the schedule and planned activities. 

3.1.1 AF Form 332 

The completed and approved Air Force Form (AF Fm) 332, included as Appendix C, authorizes 
construction work at HAFB and is required for the initiation of any construction work. This 
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work order describes what activities will take place at the location. Also, the AF Fm 332 is the 
mechanism by which the utility clearance/dig permit is authorized. Both the AF Fm 332 and dig 
permit were reviewed by the appropriate Base utility group for approval to begin work at the 
excavation site. Prior to the submittal of AF Fm 332, the area of excavation was clearly 
delineated with marker flags, stakes, or paint, as appropriate to the surface material. 

3.1.2 Dig Permit/Utility Clearances 

As noted above, utility clearance approvals will be completed by the appropriate HAFB utility 
office. Upon receipt of the approved dig permit with the utility clearances, the Bhate Site 
Manager or other authorized project personnel will complete a site walk-through confirming the 
dig permit authorizations and make any required changes. 

Adjacent to the planned excavation boundary exists a Post Indicating Valve (PIV) for the fire 
main valve (open or closed). Based upon site reconnaissance, the connecting line runs 
perpendicular from the existing wall and tangential to the planned excavation area, possibly 
within the boundary. Adequate procedures will need to be taken to: 1) properly identify and 
locate any subsurface piping associated with this emergency utility and 2) complete all necessary 
measures to secure the line from any potential damage and/or service interruption. 

3.1.3 Excavation Area Site Safety 

As an Occupational Safety and Health Administration (OSHA) Class II excavation, site safety is 
concerned with the excavation and the areas around the excavation. Concerns include: the 
proper designation and demarcation of construction boundaries (i.e. exclusion zone [EZ], 
contamination reduction zone [CRZ], and support zone [SZ]), compliance with excavation 
requirements, posting of potential hazards, and control of un-authorized site personnel. This is 
discussed in the 2003 Basewide Health and Safety Plan (HASP) (Bhate, December 2003). 
Because the excavation occurs in a high traffic area, site control will be paramount to the safety 
at the site. Notification of the excavation activities, duration, and alternate routes for pedestrian 
traffic will have been provided to the appropriate personnel with the Base Hospital prior to the 
initiation of any field activities. 

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it 
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ 
will be established as guided by the HASP and prevailing site conditions. The depth to the 
bottom of the excavation will extend 1 to 2 ft below the water table and is expected to reach 8 to 
10 ft below grade. At the immediate edge of the excavation, a temporary construction fence will 
be erected completely around the excavation site. Postings will indicate the excavation hazard as 
well. 
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Small equipment, such as sampling tools, will be decontaminated in accordance with the 
Basewide Quality Assurance Project Plan (QAPP) (Bhate, November 2003). Heavy equipment, 
such as the backhoe, trackhoe, etc., will be decontaminated at a temporary decontamination pad 
set up at the site. 

3.3 Excavation Activities 

3.3.1 Excavation Boundary 

The approximate limit of the area to be excavated during activities outlined under this VCM 
Work Plan is shown on Figure 5 as the green line. Based upon the estimated horizontal extent of 
contamination, an estimated 400 cu yds of overburden will be required to be removed. This 
material will be temporarily stockpiled on site in the areas indicated on Figure 5. 

Prior to the excavation of overburden, the containment wall and sidewalk with curbing will be 
removed. All construction debris will be disposed of at the Base re-use area for processing. 

3.3.2 Excavation Shoring 

During the excavation activities, personnel will not enter the excavation at any time. To 
accommodate the needs for having the roadway and AST as fully operational, shoring may need 
to be erected ensuring that the excavation sidewalls do not collapse. The determination will be 
made as the excavation progresses. If any slumping or sidewall failure is evident, then shoring 
will be implemented. 

Excavation activities associated with previous investigations indicates native soils to demonstrate 
significant stability achieving near vertical walls during excavations. The soils nearer the 
roadway, except for the immediate base material for the road, are native as determined in soil 
borings. The soils associated with the former UST have not been characterized; their 
, geotechnical properties for stability are unknown. At this time, shoring of the excavation is not 
intended. 

3.3.3 Soil Excavation 

Excavation activities will utilize the appropriate excavation equipment and a wheel loader to 
assist with soil management. All overburden soils determined to be clean will be removed prior 
to the removal of the contaminated soils. The clean overburden soils will be temporarily 
stockpiled for subsequent backfilling. Soil stockpiles will be managed as to not allow for any 
material to be removed or transported off-site via wind or precipitation (Section 6, Waste 
Management). 

The contaminated subsurface smear zone is estimated to begin at five to seven ft above the 
groundwater table. Applicable HAFB Standard Operating Procedures (SOPs) for completing 
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this excavation are located in Appendix A of the Basewide Quality Assurance Project Plan, 
(Bhate, November 2003). All contaminated soils will be live loaded and directly transported to 
the FT-31 Base landfarm or offsite disposal facility. 

3.3.3.1 Soil Screening 

Throughout the excavation, observation of discoloration and unusual odors will be documented. 
Potential PCSs will be field screened for petroleum hydrocarbon contamination using the UVF-
3100A flourometer in accordance with the EPA Field Measurement Technologies for Total 
Petroleum Hydrocarbons in Soil guideline (Appendix D). Excavated soil will be segregated in 
the field based on visual observation, headspace readings, and onsite analysis of TPH with 
laboratory confirmation. Soils that demonstrate a field screened TPH concentration above 880 
mWlcg exceed the regulatory limit for PCS and will be managed in accordance with Section 6.0, 
Waste Management of this workplan. Soils demonstrating a concentration below 880 mg/kg will 
be stockpiled for backfill once the excavation is complete. The excavation sampling quantities 
and analysis is summarized in the Table 3-1. 

The field screening incorporates the initial screening for the segregation of the excavated soils 
between contaminated and un-contaminated and the corresponding Quality Assurance/Quality 
Control (QNQC) confirmation and validation analyses. The soil screening is comprised of three 
phases: 1) initial field screening, 2) field confirmatory, and 3) laboratory validation. These steps 
are detailed in Section 4, Soil Sampling and Analysis of this report. 

3.3.3.2 Soil Segregation 

The 880 mg/kg action level for PCS is found listed in Table 2 of the NMED Residential Direct 
Exposure Limit for diesel fuel in the TPH Screening Guidelines, June 24, 2003 (Appendix E). 
This cleanup level is part of a previous agreement between HAFB and NMED. · The 
concentrations for the TPH carbon fractions will be summed for the total TPH value as the 
comparison to the NMED TPH allowable limit of 880 mg/kg for diesel contaminated PCS. 

The un-impacted soils are the overburden soils which have historically demonstrated no 
contamination and the source of the contamination is not from a surface release. These soils are 
from the surface to an approximate depth of 4 ft bgs, approximately 400 cu yds. Suspected 
contaminated soils are those primarily within the smear zone. These are typically contained in a 
1 to 2 foot zone above the contaminated soils. They will be found in the depth range from 3 to 5 
ft bgs with an approximate volume of 200 cu yds. The contaminated soils are those that are 
definitively contaminated as validated by laboratory analytical data. These soils are typically the 
lower 3 ft just above the water table, in a depth range from 5 to 8 ft bgs, approximately 300 cu 
yds. Due to the small size of this site, suspected contaminated soils will be handled as though 
they are contaminated and live loaded and directly transported to the FT-31 Landfarm for 
treatment or to an offsite treatment facility. 

Revision Date: June 2004 Revision No. 01 3-4 



VOLUNTARY CORRECTIVE 

MEASURES WORK PLAN 

3.3.3.3 Confirmation Soil Sampling 

I. 

HOLl.401\tAN A.FB, NM 
BASE HOSPJTAl; UST 

After the excavation is complete, and all suspected petroleum contaminated soils have been 
removed, sidewall confirmation samples will be collected. Samples will be collected using the 
bucket of the back-hoe. A soil sample will be obtained from the interior of the bucket to 
minimize the potential for outside source contamination. Samples will be collected at a 
frequency of 1 per 20 linear feet (In ft) per side wall at mid-depth of the contamination zone. At 
a minimum, 1 sample per side wall will be collected. 

3.3.4 Excavation Backfilling and Compaction 

Clean soils will be obtained for backfill as needed from a local sand/gravel provider. Below 4-ft 
bgs, the backfill will be placed in 24-inch lifts and compacted using a hydraulic plate compactor 
(Appendix F) to at least 18 inches. For depths from 4-ft bgs to 1-ft bgs, the excavation will be 
backfilled in 9-inch lifts with compaction to at least 6 inches. The compaction of the final two 
base lifts will be confirmed by determination of the soil density via an in-place nuclear 
densiometer, or similar per American Society for Testing and Materials (ASTM) Method D 2922 
(Appendix 0). The final 12-inches of backfill will adhere to the specifications of Subgrade 
Preparation found in UFOS Section 02770A Concrete Sidewalks and Curbs and Gutters 
(Appendix H) and discussed in Section 3.3.6.1, Sidewalk Reconstruction of this document. 

3.3.5 Soil Disposal 

Contaminated soils exceeding 880 mg/kg of TPH will be either transported to the permitted FT-
31 Landfarm for treatment/processing, or transported to an off-site treatment, storage, and 
disposal (TSD) facility. Prior to the mobilization of the excavation effort, if the permitted base 
landfarm is at operational capacity, disposal of the soils will be to an off-site facility. Soils will 
be handled, transported, and managed in accordance with the NMED guidelines and respective 
facility's requirements. 

3.3.6 Site Restoration 

Upon completion of site excavation and backfill activities, the site will be restored to its original 
appearance. Construction equipment and debris will be removed. The site will be canvassed for 
trash, debris, etc. Final grade for areas of the site which will not have a surface improvement 
upon them will allow for positive drainage in accordance with the surrounding area. 

3.3.6.1 Sidewalk Reconstruction 

The section(s) of walk way which have been removed or damaged during the excavation will be 
replaced in similar construction and match in appearance to that which was removed. The design 
and construction, inclusive of materials, will be completed in accordance with the UFOS 
specifications for concrete sidewalks and gutters, Section 02770A Concrete Sidewalks and Curbs 
and Gutters, March 2004 (Appendix H). Matching of the new sidewalk to the existing sidewalk 
has primacy over the UFOS guideline (Figures 6 - 8). The guideline should be adhered to 
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utilizing best management practices and holding to the intent of the guideline. The guideline 
shall be implemented in its entirety except for the following Parts and/or subparts: 

Sections 1.1 through 1.3 Sections 2.2.2 and 2.2.3 
Section 1.6.2 Sections 3.7.1.1and3.7.1.3 

Sections 2.1.3-Reinforcement Steel; 3.5.3-Reinforcement Steel Placement; and 3.7.4-Protective 
Coating are only applicable if the existing sidewalk is constructed in a similar manner. 

3.3.6.2 Brick and Mortar Privacy Wall 

The section(s) of the brick and mortar privacy wall which has been removed or damaged during 
the excavation will be replaced in similar construction and match in appearance to that which 
was removed. The design and construction, inclusive of materials, will be completed in 
accordance with UFGS Section 04200 Masonry, September 2003 (Appendix I). Matching of the 
new privacy wall to the existing privacy wall has primacy over the UFGS guideline. The 
guideline should be adhered to utilizing best management practices and holding to the intent of 
the guideline. Unless otherwise determined, it is assumed that the existing privacy wall is 
considered a non-reinforced, non-load bearing wall. The guideline shall be implemented in its 
entirety except for the following Parts and/or subparts: 

Section 1.2, SD-04 Section 3.4 
Sections 1.3 through 1.6, except for 1.4 Sections 3.7 through 3.19, except for 3.16 
Sections 2.5 and 2.6 Sections 3.21, 3.23, and 3.24 
Sections 2.12 through 2.18 

Section 2.2 and 2.3; dependant upon which type of brick/material is specified, the respective 
subsection will be executed. Prior to starting work, the brick style, name, and color will be 
submitted for approval by the client. 

Section 2.11; the type of anchor, tie, and/or fastener will be specified by the client. The 
appropriate subsection will be executed. 

3.3.6.3 Grass Areas 

The areas of grass or landscape material which are removed or damaged during the excavation 
will be replaced with similar design and match in appearance to that which was removed. 

3.3.6.4 Asphalt Parking Area 

The area of vehicle parking which is removed or damaged during the excavation will be replaced 
in similar construction and match in appearance to that which was removed. The design and 
construction, inclusive of materials, will be completed in accordance with the UFGS for asphalt 
paved areas, Section 02741N Bituminous Concrete Pavement, September 1999 (Appendix J). 
Matching of the new paved area to the existing paved area has primacy over the UFGS guideline. 
The guideline should be adhered to utilizing best management practices and holding to the intent 
of the guideline. Section 2.0 of the UFGS guideline is referenced to the specific State of which 
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construction is to be completed for the design specifications. The New Mexico Highway 
Department State Highway Specifications, specifically Division 416 Minor Paving, provides the 
applicable guidelines for completion of re-paving a vehicle parking area (Appendix K). The 
guideline shall be implemented in its entirety except for the following Parts and/or subparts: 

Sections 1.1 and 1.2 Sections 2.0 through 2.10 
Sections 3.0 through 3.2 
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4 SOIL SAMPLING AND ANALYSIS 

The project soil sampling requirements, detailed in Table 3-1, include field screening samples, 
stock pile samples, and confirmation samples. Table 4-1 provides the sample collection 
information inclusive of the container type, quantity, and holding times. 

4.1 Field Screening Sampling 

Soils will be periodically field screened utilizing soil-headspace screening techniques via the 
field organic vapor analyzer (OVA). Confirmatory field TPH analysis of the OVA headspace 
samples will be performed with the field fluorometer in accordance with the USEP A Innovative 
Technology Report: Field Measurement Technologies for Total Petroleum Hydrocarbons in Soil 
- siteLAB® Analytical Test Kit UVF-3JOOA, September 2001 guideline (Appendix D). From 
these samples, final QA confirmation analysis in accordance with the NMED specified gas 
chromatogram (GC) Methods will be accomplished via a fixed-base laboratory. 

4.1.1 Initial Field Screening 

HAFB Base excavation guidelines of PCSs requires initial field screening via headspace analysis 
every 100 cu yds. This sampling scheme would allow for only 3 field screening samples and a 
single field confirmatory sample. To improve the accuracy of the screening of the excavated 
soils, field screening frequency will increase to one sample per 50 cu yds removed for a total of 6 
samples to be screened via the OVA. 

4.1.2 Field Confirmatory Screening 

A field confirmatory frequency of 50% with the ultra-violet fluorometer (UVF) will be 
implemented instead of the normal 10% per the USA CE and USEP A (SW846) guidelines for 
QA/QC requirements of site investigations for contamination. The adjusted resulting quantity is 
a total of 3 of the 6 samples to be field checked with the UV fluorometer. Confirmatory TPH 
analysis is by the SiteLAB® Analytical Test Kit UVF-3100A. This test uses a 10 gram sample of 
soil, where the petroleum compounds are extracted with methanol. The extract is decanted into a 
quartz cuvette and placed in the chamber of the fluorometer. The TPH concentration is 
displayed as parts per million, which is equivalent to mg/kg. Although the NMED clean-up level 
is 880 mg/kg, soils resulting in a headspace reading with the UVF above 790 mg/kg will be 
designated TPH contaminated, allowing for a 10% instrument error and variability between the 
screening method and the EPA Method analyses. 

4.1.3 Laboratory Validation 

Laboratory validation frequency of the UVF screening samples will be at 10%, or 1 sample per 
site minimum. Laboratory validation will be completed using USEPA Method 8015M for TPH
gasoline range organics (TPH-GRO) [C6-C10], TPH-DRO [C10-C22] and TPH-oil-range organics 
(TPH-ORO) [C22-C36]. Laboratory analyses will be completed at an expedited tum-around-time 
of24 hours. 
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4.2 Excavation Confirmation Sampling 

Excavation confirmation samples will be collected at the frequency of one per 20 linear ft of 
each sidewall within the contamination zone at mid-depth. Analytical confirmation sampling 
from the bottom of the excavation is not required because excavation will be terminated at one 
foot below the water table. Samples will be analyzed by a fixed-base laboratory for TPH, -DRO 
and -GRO, using USEPA Method 8015B, VOCs (USEPA Method 8260B), and SVOCs 
(USEP A Method 8270C). If any single sample demonstrates a TPH level above the NMED soil 
value for TPH of 880 mg/kg, excavation will continue along that face until field screening deems 
termination with re-evaluation via laboratory confirmation analysis. Data will adhere to project 
data quality objectives (DQO) requirements, method reporting limits, duplicate field samples, 
and QC samples as established within the Basewide Quality Assurance Project Plan (Bhate, 
November 2003). Sample quantities, containers, methods of preservation, and holding times will 
be consistent with the requirements of associated method protocols. Laboratory analyses will be 
completed at a rush tum-around-time, 24-hours. 

4.2.1 Stockpile Sampling 

Stockpiled overburden soils will be sampled every 500 cu yds. Laboratory analyses will be 
completed at an expedited tum-around-time, 24 hours with analysis for TPH, -DRO and -GRO, 
using USEP A Method 8015B, VOCs (USEP A Method 8260B), and SVOCs (USEP A Method 
8270C). 

4.2.2 Analytical Methods 

Each laboratory soil sample (including the field duplicates) will be analyzed for their respective 
analytes in accordance with Table 4-2. Samples will be analyzed for BTEX, as VOCs, by 
Method 8260, polynuclear aromatic hydrocarbons (PAHs), as SVOCs, by Method 8270, TPHs 
by Texas Method (TM)-1005, and carbon fractions (Table 4-3) by TM-1006. 

Laboratory analyzed samples will be completed by Associate Laboratories in California. A copy 
of their USA CE validation is included in Appendix L. 
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5 RISK BASED CLEAN-UP APPROACH 

The objective of the excavation activities presented is to remove contaminated soil from the 
Hospital UST site to support closure of the site. Data collected as a result of field screening will 
be evaluated based upon the DQO's of the project. The results from the offsite laboratory 
confirmation samples from the sidewalls of the excavation will be evaluated to determine 
whether excavation activities at the site have removed the contaminated soil to the point where 
there is an acceptable risk due to exposure at the site. If the completed evaluation indicates an 
acceptable risk, then no further excavation will be required and the site can be considered for 
closure with no further action. 

5.1 Evaluation of TPH 

Based on the direction provided by NMED, pertaining to the remediation of petroleum-impacted 
sites at HAFB, a TPH screening level of 880 mg/kg will be used to evaluate the data provided by 
the offsite analytical laboratory. As discussed in Section 4.0 of this report, Soil Sampling and 
Analysis, the 880 mg/kg action level for PCSs is found as the Residential Direct Exposure Limit 
for diesel, listed in Table 2, of the New Mexico Environment Department (NMED) TPH 
Screening Guidelines, June 24, 2003 (Appendix E). 

5.2 Evaluation of VOCs and SVOCs 

For any VOCs or SVOCs that are detected in soil, the concentration will be evaluated against the 
screening levels provided in the revised NMED guidance document Technical Background 
Document for Development of Soil Screening Levels, Revision 2.0, February 2004 (NMED, 
2004). Tables containing the soil screening levels (SSLs) from this guidance document are 
provided in Appendix M. Each collected soil sample laboratory data will be compared to these 
SS Ls. 
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6 WASTE MANAGEMENT 

Construction-Derived Waste (CDW) generated by the activities of this excavation include 
excavated soil, decontamination residuals, and personal protective equipment (PPE) (Table 6-1 ). 
Each waste stream will be managed and characterized according to the following guidelines. 
Waste containers and the decontamination pad will be managed in a secure area. 

6.1 Excavated Soil 

6.1.1 Clean Soils - Stockpiles 

The clean soil stockpiles will be constructed in accordance with best management practices to 
mitigate soil loss due to erosion, wind, and run-off. They will employ the use of a plastic liner, 
straw bales for henning or silt fencing and a cover. Soils will be placed on thick plastic sheeting 
within a constructed berm for protection from off-site transportation by wind and rain until 
characterization is complete. If laboratory analysis indicate concentrations are below the SSL for 
TPH of 880 mg/kg, and the SSL for each individual VOC and SVOC constituent, the stockpiled 
soil will be used as backfill once the excavation activities are complete. 

6.1.2 Contaminated Soils - Base Landfarm 

Excavated contaminated soils will be handled in accordance with Sections 3 and 4 of this 
workplan. Contaminated soils will be live loaded and transported to the selected location for 
treatment/disposal; either the FT-31 Landfarm or an offsite subcontractor location. 

6.2 Decontamination Water 

Decontamination water is anticipated to be non-hazardous and as such, can be disposed of 
through the HAFB waste water treatment facility (WWTF). When feasible, decontamination 
water will be allowed to evaporate from the decontamination pad area. Sediment remaining in 
the decontamination pad area after the water has either evaporated or has been discharged to the 
WWTF, will be combined with the excavated contaminated soil for disposal. 

6.3 Personal Protective and Disposable Sampling Equipment 

PPE and other site non-hazardous debris/waste shall be placed in plastic trash bags and disposed 
in a standard trash dumpster or receptacle as directed by HAFB personnel. 

6.4 Construction Ruble 

Unless visibly stained, all construction debris is assumed to be non-hazardous, non-contaminated 
and will be disposed of accordingly at the Base re-use facility. 
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7 PROJECT QUALITY ASSURANCE 

The laboratory performing the chemical sample analysis will follow the Site Specific Addendum 
to the Basewide Quality Assurance Project Plan provided as Appendix N to this work plan. 

7.1 Standard Operating Procedures 

Applicable SOPs for completing this excavation are located in Appendix A of the Basewide 
QAPP (Bhate, November 2003). 

7.2 Sample Identification 

Each environmental sample will be identified on the sample label and chain-of-custody (COC) 
records for each sample collected, regardless of type. Field duplicates will be paired with 
another field sample and will be classified as blind samples. The duplicate samples will appear 
in sequence with the regular samples. The identifier nomenclature will adhere to the procedures 
and guidelines established in the Basewide QAPP. Sample labeling will adhere to the format 
provided in the Basewide QAPP and/or QAPP project addendum. 

7.3 Project Documentation 

The field operations documentation will provide consistent procedures and formats for 
documentation and management of field records and collected samples. 

7.3.1 Sample Documentation 

Sample documentation, identification, and tracking will adhere to the prescribed methods found 
in the Basewide QAPP and/or its respective project specific addendum. All sampling activities 
will include documentation of significant activities, potential environmental influences during 
sampling, field variances, and sample identification information. At a minimum, field logbooks 
will be utilized to record dates and times, sampling protocols, project numbers, and sampler's 
name. Daily Quality Assurance Reports will be completed and submitted weekly to the HAFB 
Project Manager. Other pertinent information will include COC numbers and air-bill tracking 
number. Chain-of-custody forms will be completed and included with each sample shipment; 
one COC per cooler. 

At a minimum, the following sample collection information will be logged in the field book: 

• Date and time 
• Sample identification number 
• Project number 
• Sampler name 
• Preservative (if any) 
• Analysis 
• Map or schematic of sampling location 
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If no map of sampling locations is available prior to sampling, a drawing of the site will be 
sketched on the left page of the field logbook to provide an illustration of all sampling points. 
Measured distances from sampling points to a fixed reference point will be recorded. 

7.3.2 Field Logbook 

Personnel will use only bound field logbooks for the maintenance of field records. The Project 
Manager will ensure that all field notes can be efficiently traced, filed, and retrieved. All entries 
will be recorded in indelible, waterproof ink. If errors are made, corrections will be made by 
crossing a single line through the error, correcting the information, and initialing and dating the 
correction. Entries will be made in the following format: 

Documentation and reporting of events and activities will be made in chronological order on the 
right page of an open logbook. All entries will be dated and time of entry recorded. At the 
beginning of each day, the first two entries will be "personnel/contractors on site" and "weather". 
At the end of each day's entry, the personnel will draw a diagonal line originating from the 
bottom left comer of the page to the conclusion of the entry and sign along the line indicating the 
conclusion of the entry or the day's activity. Once completed, the field logbooks become 
accountable documents and will be maintained as part of the project files. 

The following general requirements apply to field logbooks: 

• The left page of the logbook will be used for auxiliary reporting such as 
sketches, tables, etc. 

• The date will be recorded at the top of every page in the left-hand comer of 
the right page. 

• The time of entry recordings will be in columnar form down the left-hand 
side of the right page. 

7 .3.3 Field Analytical Data 

The field analytical data collected at the site will include the field screening readings for 
selection of PPE, as well as field screening for headspace analysis. The breathing zone of the 
site will be screened for VOCs in the field at the time of sample collection utilizing an OVA. If 
a high humidity condition exists at the time of sample collecting, a flame-ionization detector 
(FID) is recommended since a PID is not a completely reliable screening instrument under these 
conditions. The field screening data will be recorded in the field logbook. 

7.3.4 Data Reporting 

Data obtained during the excavation, confirmation or field screening samples, will be reported 
according to the Basewide QAPP (Bhate, November 2003). In accordance with USACE 
EM200-l-6, the investigative data is classified as definitive data. The data will be generated 
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using rigorous, analyte-specific analytical methods where analyte identifiers and quantitations 
are confirmed and QA/QC requirements have been satisfied. For this project, regular, field 
duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples are to be collected 
concurrently. The data meet the objectives of the project for level of accuracy and precision 
required, intended use of the data, analytical methods, time constraints, and allowable decision 
errors. Risk evaluation and sampling results will be tabulated and summarized in the VCM 
report for the site. An Environmental Restoration Program Information Management System 
(ERPIMS) submittal is not required for this project. 
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8 HEALTH AND SAFETY REQUIREMENTS 

Project Health and Safety practices will adhere to the Basewide Health and Safety Plan (HASP) 
(Bhate, December 2003) and the Site Specific Addendum to the Basewide HASP, as included in 
Appendix 0, for the excavation activities. It is anticipated that no greater than modified level D 
PPE will be required to complete the site inspection and sampling activities. This includes: 
OSHA approved safety shoes, American National Standards Institute (ANSI) approved safety 
glasses (Z87.l) and hard hat (Z89.1-1997: Type I), sleeved shirt and long pants, and as required, 
hearing protection, leather work gloves, and/or nitrile gloves during sampling. 

Site security is part of safety at the site for the excavation. Items of concern include the proper 
designation and demarcation of the investigation boundaries (i.e., SZ, CRZ, and CZ), as 
appropriate. Likewise, compliance with any intrusive work requirements, posting of potential 
hazards, and control of un-authorized site personnel will be completed. This is discussed in the 
2003 Basewide HASP. 

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the SZ. This is essential in the utility clearance process and it 
serves as the demarcation of the site for both project and non-project persons. A CRZ and/or EZ 
will be established as guided by the HASP and site prevailing conditions. 

Excavation depths are expected to exceed 4 ft, and less than 10 ft. Sidewall benching will not be 
completed. 
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9 ORGANIZATION AND SCHEDULE 

During the corrective measures activities at the Hospital site, Mr. Jerry Pelfrey will serve as the 
Bhate Site Manager overseeing and directing all investigation sampling activities. Mr. Pelfrey 
will also provide on-site management of any sub-contractors for the project. Mr. Frank Gardner 
is the Bhate Program Manager and will ensure required project documents, permits, contractual 
agreements and other program tasks are completed. Key project personnel are listed in Table 8-
1. The investigation activities are anticipated to begin July lasting approximately 2 weeks. 
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Field Screening 

Stock Pile 

Excavation 
Confirmation 

Table 3-1. Sampling Plan 

Initial Field Every 50 
Screening cu yds 

Un-impacted Soils I Field Confirmatory 
Every 100 

cu yds 
I 

I 
Suspected 

Contaminated and 
Contaminated 

Soils 
(contamination 

zone) 

I Un-impacted Soils 

Un-impacted Soils 

Laboratory 
Validation 

Initial Field 
Screeninq 

Field Confirmatory 

Laboratory 
Validation 

Backfill 
Characterization 

Closure 

I 

Every 100 
cu yds 

Every 50 
cu vds 

Every 100 
cu vds 

Every 300 
cu vds 

Every 500 
cu yds 

Every 20 In ft, at 
mid-depth within 
contamination 

zone, minimum of 
1 oer side wall 

6 

3 

6 

3 

1 

2 

4 

OVA: voes 

UVF: TPH 

Laboratory: 
TPH, VOCs, and 

SVOCs 

OVA: voes 

UVF: TPH 

Laboratory: 
TPH 

Laboratory: 
TPH, voes, and 

SVOCs 

Laboratory: 
TPH, VOCs, and 

SVOCs 

24 hrs 

24 hrs 

7 days 

NOTES: cu yds =Cubic yards; In ft= Linear feet; TPH =Total Petroleum Hydrocarbons; VOCs =Volatile Organic Compounds; SVOCs =Semi
volatile Orqanic Comoounds; hrs= Hours; UVF =Ultra-violet flourometer; OVA= Omanic vaoor analvzer 



Table 4-1. Sample Collection Information 

, ,,,/,, ' ,, 

·l~'t 
Container Encore 

4 oz glass Non-preserved 40-ml 
jar vial (Terra-core) 

8 oz glass jar 

Container 
(3) (1) (1) 

Quantity 
(1) 

Holding Time 24 hrs 7 days 7 days 14 days 

NOTES: hrs= Hours; oz= Ounce; ml= Milliliter; TPH =Total Petroleum Hydrocarbons; VOCs = 
Volatile Or anic Com ounds; SVOCs =Semi-Volatile Or anic Compounds; 



Table 4-2 Sample Analytes and Methodologies 

BTEX (VOCs) EPA Method 82608 

PAH (SVOCs) EPA Method 8270C 

TPH (GRO/DRO/ORO) TM 1005 

Carbon Fractions TM 1006 

NOTES: TPH =Total Petroleum Hydrocarbons; VOCs =Volatile Organic Compounds; SVOCs =Semi
Volatile Organic Compounds; GRO = Gasoline Range Organics; ORO = Diesel Range Organics; ORO 
=Oil Range Organics; TM= Texas Method; PAH = Polynuclear Aromatic Hydrocarbons; EPA= 
Environmental Protection A enc 



Table 4-3. Carbon Fractions for Petroleum Hydrocarbons 

C6 C7-C8 

C6-C8 C8-C10 

C8-C10 C10-C12 

C10-C12 C12-C16 

C12-C16 C16-C21 

C16-C35* C21-C35 
. 

NOTES: Aliphatics =compounds containing only carbon and hydrogen which do not contain a benzene 
ring and they can be straight-chain, branched chain, or cyclic molecules; Aromatics = any of a large 
class of hydrocarbon compounds, that includes benzene and compounds that resemble benzene in 
certain of their chemical properties, that have one or rriore benzene rings. Common aromatic 
compounds other than benzene include toluene, naphthalene, and anthracene (the polynuclear 
aromatic hydrocarbons . 

•Analysis may be truncated at C28 if there does not appear to be significant amounts of higher carbons. 



Excavation 
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Table 8-1. Key Personnel and Responsibilities 

.U$ 

Jerry Pelfrey Site Manager/SSHO Work: (505) 679-2100 

To be determined Field T earn Leader 

Frank Gardner Bhate Program Manager Work: (970) 216-7819 

Scott Dolvin Senior GeologisUProject Manager Work: (205) 918-4028 

Eric Lehnertz Health and Safety Specialist 
Work: (205) 918-4029 
Cell: 720 933-3295 

NOTE: SSHO = Site Safety and Health Officer 
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ASSOCIATED LABORATORIES 
806 Arorth Batavia - Orange, California 92868- 7141771-6900 

CLIENT Foster \\'heeler Environmental Corp. 

ATTN: James Morning 

241 Arkansas St. 

BH I RV Storage 

HAFB, NM 88330 

PROJECT HUST 

(7935) 

FAX 7141538-1209 

LAB REQUEST 44050 

REPORTED 10125199 

RECEIVED 10121199 

r"'r SUBMITTER Client u 

" LI 

I : 
~ 

COMYIEI\TS 

attached Analytical Result Report. All analyses were conducted using the appropriate methods as indicated on the 
report. This cover letter is an integral part of the final report. 

Order ~o. 
148615 
148616 
148617 
148618 

148619 
148620 
148621 
148622 

148623 
148624 
148625 

148626 

ASSOCIATED LABOR.ti.TORIES by, 

Edward S. Behare, Ph.D. 
Vice President 

Client Sample Identification 
HUSBOl-4-5 
HUSB02-4-5 
HUSB03-4-5 
HUSB04-5-6 

HUSB05-3-4 
HUSB05-5-6 
HUSB06-3-4 
HUSB06-5-6 

HUSB07-0-1 
HUSB07-4.5-5.5 
HUSB08-4-5 
HUSB09-4-5 

NOTE: Unless notified in writing, all samples will be discarded by appropriate disposal protocol 30 days from date reported 

pennission. This is for the mutual protection of the public, our clients, and ourselves. 

NOV 23 1999 14:34 Associated Labs 

TESTING & CONSULTING 
Chemical 

Microbiological 

Environmental 

PAGE.02 



II 

1486191 
Matrix: SOLID 
'")lte Sampled: 10/19/99 

i 
ime Sampled: 10:45 

Analyte 

Client Sample ID: HUSB05-3-4 

Sample Description: HUST 

Result 

80151\1 - Total Petroleum Hvdrocarbons 

Diesel 

·,rder #: 

:Matrix: SOLID 

1486201 

~ate Sampled: 10i19i99 

. :,me Sampled: 11 :00 

Client Sample ID: HUSBOS-5-6 

Sample Description: HUST 

NDI 

Log Date: 10/21i99 

DLR Units Date/Analyst 

10 mg/Kg 10/22/99 pp 

Log Date: 10121i99 

""~ Analyte •Result DLR Units Date/Analyst 
u·.-. ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

80151\1 ~ Total Petroleum Hvdrocarbons 

Diesel 10 mg/Kg 10/22199 pp 

r.•~------~--~--------------~--~--~----------------~------~--~~----~----~---
LJ rd er#: 148621' 

l\fatrix: SOLID 

~ampled: 10i19i99 

1mpled: 11:25 

I Analyte 

Client Sample ID: HUSB06-3-4 

Sample Description: HUST 

Result 

8015M - Total Petroleum Hvdrocarbons 

f1 
l] 

.Jrder #: 

Diesel 

Matrix: SOLID 

1486221 

ffte Sampled: 10i19i99 

La•me Sampled: 11:35 

Client Sample ID: HUSB06-5-6 

Sample Description: HUST 

1,8901 

Result 

Log Date: 10/21199 

DLR Units Date/Analyst 

10 mg/Kg 10/22/99 pp 

Log Date: 10/21i99 

DLR Units J1 Analyte 
:__ ______ ......;;,__ ____ ~------------------------------------------------------------------~ Date/Analyst 

l..,;..J 

80151\1 - Total Petroleum Hvdrocarbons 

Diesel 10 mg/Kg 10/22/99 pp 

..... 

~ Detection limit for reporting purposes, ND = Not Detected below indicated detection limit 

.~SSOCL4TED LABORA TORI-ES\na1ytioal Results-Repiei:ort1---------d~-
i 
I NOV 23 1999 14:35 Associated Labs PAGE.02 
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. rder#: .... I __ 14_86_2__,31 

Matrix: SOLID . 

1te Sampled: 10/19i99 

;m~ Sampled: 13:05 

Analyte 

Client Sample ID: HUSB07-0-1 

Sample Description: HUST 

Result 

8015M - Total Petroleum Hvdrocarbons 
~'1 

c 
_J~ 

rder#: 

Diesel 

1486241 

Matrix: SOLID 
· a.te Sampled: 10i19i99 

... :me Sampled: 13:20 

Analyte 

Client Sample ID: HUSB07-4.5-5.5 

Sample Description: HUST 

4301 

•Result 

8015M - Total Petroleum Hvdrocarbons 

r1 ' . Diesel 

,. 1rder #: 1486251 

Matrix: SOLID 

i 

ampled: 10i19i99 

1mpled: 13:50 

Analyte 

Client Sample ID: HUSBOS-4-5 

Sample Description: HUST 

NDI 

Result 

8015M - Total Petroleum Hvdrocarbons 

~ ' Diesel NDI 

' ' 

_ _jrder #: 1486261 Client Sample ID: HUSB09-4-5 

l\latrix: SOLID Sample Description: HUST 

uate Sampled: lOil 9199 
· t me Sampled: 14:25 

Analyte Result 
.._, ,,~ 

80151\1 - Total Petroleum Hvdrocarbons 

Diesel NDI 

Log Date: 10121;99 , 

DLR Units Date/Analyst 

10 mg/Kg 10/22/99 pp 

Log Date: 10121199 

DLR Units Date/Analyst 

10 mg/Kg 10122199 pp 

Log Date: 10121/99 

DLR Units Date/Analyst 

10 mg/Kg 10/22/99 pp 

Log Date: 10/21/99 

DLR Units Date/Analyst 

10 mg I.Kg 10/22/99 pp 

' Detection limit for reporting purposes, ND =Not Detected below indicated detection limit 

. . 4SSOCL4 TED LABORA TORIES\na!ytJStiGa'lHI R~e5bSU11fSlts~RE-EepM}fort:t-------- d~-
NOV 23 1999 14:37 Associated Labs PAGE.03 
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, 
j 

ASSOCIATED LABORATORIES 
806 Nortlz Batavia .. Orange, California 92868- 7141771-6900 

CLIENT Foster Wheeler Environmental Corp. 
ATTN: James Morning 
241 Arkansas St. 
BH I RV Storage 
HAFB, NM 88330 

PROJECT HUST 

SUBMITTER Client 

(7935) 

FAX 7141538-1209 

LAB REQUEST 44262 

REPORTED 10129199 

RECEIVED 10121199 

IT COMMENTS 

ff This laboratory request covers the following listed samples which were analyzed for the parameters indicated on the 
t~ attached Analytical Result Report. All analyses were conducted using the appropriate methods as iridicated on the 

report. This cover letter is an integral part of the final report. · 

Order No. 
149562 
149563 
149564 
149565 
149566 
149567 
149568 
149569 

Client Sample Identification 
HUSBl0-4-5 
HUSB 10-9-10 
HUSBl 1-7-8 
HUSBll-9-19- / Cl,.s- /O. 5 
HUSB1J@-to~ .. -
HUSB13-4-5' .. 
HUSB 13-9- I 0 
HUSB14-7-8 

p 
u Thank you for the opportunity to be of service to your company. Please feel free to call if there are any questions 

regarding this report or if we can be of further service. 

ASSOCIATED LABORATORIES by, 

Edward S. Behare, Ph.D. 
Vice President 

NOTE: Unless notified in writing, all sample.~ will be discarded by appl'opriate dispo.ral pYotocol 30 dcry~from date reported. 

;</''' 

.M~r The reports of the Associated L~b<>rntories are contidentiul property or our clients 
' · · muy not be reproduced or used for publication in part or in full without our written 

.. · permission. 'rhi~ Is for the mutual protection of tbc public, our clients, and ourselves. 

l 
I 

_J 

Lab request 44262 cover, page I of 1 

OCT 29 1999 13:11 

TE:.'1'/NG & CONSUl.T/Nc; 
Chemical 

Mlcrobiologi,·u/ 

&rvironm1m.1a/ 
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II 

] Order#: I 1495621 
Matrix: SOLID 

l Date Sampled: 10125199 
: Time Sampled: 13:45 

·pied By: 

Client: Foster Wheeler Environmental Corp. 
Client Sample ID: HUSB 10·4·5 

Analyte Result OF DLR U1its Date/Analyst 

~"Jso1s -Total Petroltum Hydrocarbons 

Diesel I NDL -------------- .. 
-. fo- mgfKg l 0/27 /99 pp 

·' 

I, 

\. .. Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF • Dilu~ion Factor 8-
ASSOC/A TED LABORATORIES Analvtical Results Report 

Lab Request 44262 results, page I of 8 

OCT 29 1999 13=12 PAGE.02 



] Order#: I 1495631 
Matrix: SOLib 

! Date Sampled: 10/25/99 
: Time Sampled: 13:50 

·11pled By: 

Client: Foster Wheeler Environmental Co1p. 
Cliel1tSample ID: HUSBl0-9-1 O 

Analyte Result DF DLR Ur>its Date/Analyst 

p 8015 ·Total Petroleum Hydrocarbons 

r 
l 

r 

I 
u ' ' 

r·-

·•··-- ... ··-
Diesel 10127199 pp 

• .R = Detection limit for reporting purposes, ND "'Not Detected below indicated detection limit, DF "' Diluiion Factor 

SOCIATED LAB '.RA TORIES Anal tical Results Re rt 

a-
Lab Request 44262 results, page 2 of8 

OCT 29 1999 13:12 PAGE.03 



II 

1 Order#: I 1495641 
Matrix: SOLID 

1 Date Sampled: I 0125199 
, Time Sampled: 14:20 
·"'" ·pied By: 

Analyte 

Client: Foster Wheeler Environmental Corp. 
OientSample ID: HUSBl 1-7-8 

Result DF 

;··nso1s -Total Petroleum Hydrocarbons 
J 

... --! 

p: . :· 

,. <; 

'I· 

Diesel __ ,_,J 

DLR Ueiits Date/Analyst 

JO . --mi}!Kg 10127/99 PP 

R"" Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCIATED LABO RA TORIES Analytical Results Report 
Lab Request 44262 results, page 3 of8 

i 

I 
_ _J 

OCT 29 1999 13:12 PFlGE.04 
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] Order#: r 1495651 
Matrix: SOlD 

l Date Sampled: l 0/25/99 
l;,ijneSampled: 14:25 
, ipled By: 

--,\,,,"'"' 

Analyte 

;-:-r111 

Client: Foster Wheeler Environmental Corp. 
Client Sample ID: HUSBl 1-9-10 

Result OF 

,f 8015 ·Total Petroleum Hydrocarbons 
~ 

·~ ;<: . ·• -· ····-··-Diesel 

.... ~ 

flJl 
ti 

I; 
Ll 

DLR Units Datef Analyst 

10 ... ?n~Kg 10/27/99 PP 

.R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dil~ion Factor 

ASSOCIATED LABORATORIES Analvtical Results Report 

J Lab Request 44262 results, page 4of8 

OCT 29 1999 l3=l2 PAGE.05 



II 

] ·.Order#: I 1495661 
Matrix: SOLJD 

I Date Sampled: I 0125199 
i 

Time Sampled: I 5: 1 S 
"11pled By: 

-.:.-- -· 

Client: Foster Wheeler Environmental Corp. 
Client Sample ID: HUSB12-95-10S 

Analyte Result OF DLR Upits Date/Analyst 
J--------~----------~~~--~~~~~~~~~~~~~~~~~-+-~~~~.....:~~--

:j 8015 - Total Petroleum Hydrocarbons 

J Diesel I. ND! I 0 m4tKg I 012 7 /99 PP 

I 

R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Diltition Factor ]\.._.,. . 

ASSOCIATED LABORATORIES Analytical Results Report 

a-
1 
! _J OCT 29 1999 13:12 

Lab Request 44262 results, page S of 8 

PAGE.06. 
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] Order#: [ 1495671 
Matrix: so ID 

'"1 Date Sampled: 10/26/99 
Time Sampled: 08:00 

mpled By: 

Analyte 

Client: Foster Wheeler Environmental Corp. 
Client Samplo ID: HUSB 13-4-S 

Result OF 

r"l 80IS - Total Petroleum Hydrocarbons 
·" t 

, ..... Diesel 8,1901 

1··~ 

J. -~ u 

DLR Upits Date/Analyst 

i 

10 mrVKs 10127199 PP 

f · .R = ll<tection limit for reporting purposes, ND • Not Detected below indicated dO'!eelion lilni~ OF • Dilujion Faelor /&--
ASS OCJA TED LABORATORIES Analytical Results Report 

Lab Request 44262 results, page 6 of8 

OCT 29 1999 13:13 PAGE.07 



II 

] Order#: ( 1495681 
Matrix: SO ID . 

'l Date Sampled: I 0/26/99 
] Time Sampled: 08:32 

iple-d By: 

Analyte 

Client: Foster Wheeler Environmental Corp. 
ClientSamplo ID: HUSB13·9-10 

Result OF 

il801~ -Total Petroleum Hvdrocarbons 
"l _l 

If 
~ 

Diesel NDI 

DLR U~its Date/Analyst 

10 m~Kg 10127/99 PP 

~(.,~'\=Detection limit for reporting purposes, ND= Not Detected below indicat~d detection limit, DF =Dilution Factor 

s ..... 
ASSOCIATED LA BORA TORIES Analytical Results Report' 

lab Re-quest 44262 results, page 7 of 8 

' --· 
OCT 29 1999 13:13 PFlGE.08 
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'] Order#: l 1495691 
Matrix: SOLID 

, Date Sampled: I 0/26/99 
Time Sampled: 09:05 

,r~~mpled :By: 

Analyte 

Client: Foster Wheeler Environmental Corp. 
Client Sample ID: HUSB14·7·8 

Result DF 

.. ,, 8015. Total Petroleum Hydrocarbons 

l 

L 

F 
L 

u 
Ll t . 

~··· b'ffSei· ... ···~-~ .. ~. 
J . -- . ~.97?1 .. 

DLR Utlits Date/Analyst 

10 ... ~fKg 10/27/99 PP 

~ . 
1
"'PJ,R = Detection limit for reporting purposes, ND ""Not Detected below indicated detection limit, OF = Dilut!on Factor 8--~\,_ 

J ASSOCIATED LABORATORIES Analytical Results Report 
Lab Request 44262 results, page 8 of8 

OCT 29 1999 13:13 PAGE.09 



,, 
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ASSOCIATED LABORATORIES 
806 North Batavia - Orange, Cali.fomia 92868 - 7141771-6900 

CLIENT Foster Wheeler Environmental Corp. 

AT1N: James Morning 

241 Arkansas St. 

BH I RV Storage 

HAFB, NM 88330 

PROJECT HUST 

(7935) 

·-~- - -- -

FAX 7141538-1209 

LAB REQUEST 44704 

REPORTED 1118199 

RECEIVED 11 I 5199 

1 . SUBMITTER Client 
l1. 

Ll 
. 

. 

" ll 

'"! 

J 

COM:\1EKTS 

attached Analytical Result Report. All analyses were conducted using the appropriate methods as indicated on the 
report. This cover Jetter is an integral part of the final report. 

Order No. 
151327 
151328 

ASSOCIATED LABOR...\TORIES by, 

Edward S. Behare, Ph.D. 
Vice President 

Client Sample Identification 
HUSB15-6.5-7.5 

HUSB16-6.5-7.5 

NOTE: Unless notified in writing, all samples will be discarded by appropriate disposal protocol 30 days from date reported. 

pemtlssion. This is for the mutual protection of the public, our clients, and ourselves. 

NOV 23 1999 14:32 Associated Labs 

TESTING & CONSULTING 
Chemical 

Microbiological 

Environmental 

PAGE.02 
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der #: ._I __ 15_13_2_.71 

Matrix: SOLID 
~te Sampled: 11/ 3/99 

. ;1ne Sampled: 09:30 

Analyte 

Client Sample ID: HUSB15-6.5-7.5 

Sample Description: HUST 

Result 

8015M - Total Petroleum Hvdrocarbons 

Diesel 

· rder #: 
l\fatrix: SOLID 

1513281 

.1te Sampled: 11/ 3/99 

, .111e Sampled: 09:45 

Client Sample ID: HUSB16-6.5-7.5 

Sample Description: HUST 

NDI 

Log Date: 11/ 5199 I 

DLR Units Date/Analyst 

10 mg/Kg l l/ 5/99 pp 

Log Date: 11/ 5199 

r:' Analyte -Result DLR Units Date/Analyst 
ti.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

8015M - Total Petroleum Hvdrocarbons 

IT Diesel NDI 10 mglKg 11/ 5199 pp 

F Doteotion limit fo, '"Porting pmpom, ND= Not D<t<ot<d bdow indi~t<d,d~1-et-ec-ti-on-lim-it ________ It--
. 4SSOCL4 TED LABORA TORJE~nalytical Results Report ;;~ 

NOV 23 1999 14:33 Associated Labs PAGE.01 
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ASSOCIATED LABORATORIES 
806 North Batavia - Orange, California 92868 - 7141771-6900 FAX 7141538-1209 

· CLIENT BHATE 

ATIN: Jerry Pelfry 

1111 10th. Street 

#480 

Alamorgordo, NM !$KHU 

PROJECT Holmn - Hospital - UST 

SUBMITTER Client 

COMMENTS 

(10177) LAB REQUEST 127926 

REPORTED 0510412004 

RECEIVED 04/17/2004 

This laboratory request covers the following listed samples which were analyzed for the ~eters indicated on tbe 
attached Analytical Result Report. All analyses were conducted using the appropriate methods as indicated on the report. 
This cover letter is an integral part of the firutl report. 

Order No. 
513651 
513652 
513653 
513654 
513655 
513656 
513657 
513658 
513659 
513660 
513661 

Client Sample Identification 
HUST-DPOl-3 
HUST-DPOl-6 
HUST-DP02-5 
HUST-DP02-6 
HUST-DP03-4 
HUST-DP03-7 
HUST-DP04-2 
HUST-DP04-7 
Trip Blanks 
Laboratory Method Blank-S 
Laboratory Method Blank-W 

Thank you for the opportunity to be of service to your company. Please foe! free to call if there are any questions regarding 
this report or ifwe can be of further service. 

ASSOCIATED LABORATORIES by, 

Edward S. Behare, Ph.D. 
Vice President 

NOTE: Unless notified in writing, all samples will be discarded by appropriate disposal protocol 30 days from date reported. 

~Tbereports oftheAssociated Laboratories are c.onlidential property ofour clients and 
may not bcreproduoed or used !Or publicat1on m part or in full wtthout our written 
pemiission. This is for the mutual protection of the public, our clients, and ourselves. 

Lab request 127926 cover, page I of 1 

TESTING & CONSULTING 
Chemical 

Microbiological 
Environmental 
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Order#: I 513651 I 
Matrix: SOLID 

Client: BHA TE 
<.:lient Sample ID: HUST-DPOl-3 

~te Sampled: 04/15/2004 
1' 

\... ..... ~ 1e Sampled: 08:40 
"S'l'mpled By: 

Analyte Result DF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (WISIW) 

Antimony---------·- J ---NDI -c---T<f-mgli{g - ·-04121104 ---i<N- --

---aaritim-·-===-==-~---------=~-=--·2s_:?I --c=:-I~----~g;Ki~--~--~~121~·~:~~0.= 
Beryllium _ __l _____ !'ffil __ 1 ______ 0.5 -· mg/Kg -· 04121104 ----~----
Cadmium I NDJ 1 0.5 mg/Kg 04/21/04 KN 
Chromium 2.071 1 1.0 mg/Kg 04tiit04 KN 
Cobalt 0.761 1 0.5 mg/Kg 6472i/o4 KN 

c<>PPCc------~·---· 2.181 1 t.o mg/Kg 04121/04- KN--
-----~~------ I ND! 1 0.5 mg/Kg 04/21104 KN 

Molybdenum I 0.941 ~~----1.0-- mg/Kg 04/21!_0~ ~-- _ 

--~ckel -------· ________ _ _____ I 1.751 1 1.5 mg/Kg 04/21/~--~---
Selenium _L__ 6.211 I 1.0 mg/Kg 04/21104 KN 

~:::~ ________________ .. _____ L. 4~1 ~ ~:~ -=::---~~~~---·: .... 
Zinc J ___ .. ~L- I 5.0 mg/K~----- 04/21~~~---KN 

6020 Metals by ICP/MS 
/!111!'·-

------ --- ···---.. -----···-·--------· ·-----------·---------·----·----------
Arsenic __J 0.721 IO 5.0 mg/Kg 04/20/04 NK 

-- T~ium ~=------==--==~------~---· __ __[___ ____ ~-~[_ 1~=~~~6 --~~g---()4/20!04 ~~~~-

7471A Mercury in Solid/Wipe 

-------------· -------~--· 
Mercury __ __l ~1~ __ 1 ___ o_._I4 ____ m_g!K_g __ -~41~!~-~----M_D_J _ 

8015 Carbon Chain I 

··----··---·--·--·------- --·---· -----------------------. 
-· __ C_06_-_Cl_O -----·-···-~--- ______ .L._j ___ ND__..__l __ 1__ 3 mg/K~~~-1104~---
_____ _0_0 __ - C2~----··------ .. ---· L NDI I 3 mg/Kg ____ 04/2110~- ·---~- _ 

----~~2_-_c~_6 _________ ....... ---------··--~1. ~J___! ______ ~---~WK:~-~~~~-~~~-:_ AF __ 

8260B Volatile Organic Compounds 

·---1J:"i~trachloroethane- NDI 5 ug/kg--o4/i9/0~ AM~--

1,1,1-Trichl~roeth~e ______ L NDj 1 ---~-- ugtKi- ___ _?4ti9/o4 AM 
~,2,2-Te!1'achlor~ethane _ _ I _ ND! 1 5 ug/Kg 04/19/04 AM 

1,1,2-Trichloroethane I NDJ --y~-------5ug/Kg 04119/04--AM ·· 

1,1.2~Trichl_i.rotrit1~oroethan~-==---~-==:~ t=: ~I __ ~ ------~~- u~i.=:_~0411_9.f.04~~~=: 

ASSOCIATED LA BORA TORIES Analytical Results Report 
a-1 =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 12792<> results, page 1 of bU 
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Order#:J 5136511 
Matrix: SOLID 
r~te Sampled: 04/1512004 
\..-1e Sampled: 08:40 

sampled By: 

Client: BHATE 
<..:Uent Sample ID: HUST-DPOl-3 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
1,1-Dichloroethane NDL 1 5 ug/Kg 04/19/04 AM 

--lJ:DichlOfoefuene NDj 1 5 ug/K.g 04/19/04 AM 

1,1-Dichloropropene NDI 5 -~g/Kg 04/1_9.!?4----;v;;r-
l,2,3-Trichlorobenzene ND! 1 5 ug/Kg 04/19/04 AM 
1,2,3-Tric~loroprop~------- _ I ~f---- _ 1 -=-=i__ug!Kg 04119104 AM 

1,2,4-Trichlorobenzene _J__ ND! 1 5 ug/Kg 04/19/04 AM 
1,2,4-Trimethylbei:izene -------------- I - 3.:Lf,- c-·---5-ug/Kg- 04/19/04--A?Vf--

l,2-Dibromo-3:cbl0ropropilne ------- __J---- ND,---1---5----ugil(g--04/19104---A:~.r-

1,z-Dibromoethane -------- J------ NDf-----T--------5·-- ug/Kg-64il9704 ____ AM __ _ 
1,2-Dichlorobenzene-~----------------,-·----NbL=-.~------~-- ug/Kg ·=-64h9/04AU= 
1,2-Dichloroethane ~ 1 5 ug/Kg 04119/04 AM 
1,2-Dichloropropaiie L-Nnj ----1 ___ 5 ___ u~~-=---04/l9!._04 AM"-
1,3,5-Trimethylbenzene I NDj 1 5 ug/Kg 04/19/04 AM 

- 1,3-Di~hlorobenzene L_ NDj 1 5 ug/Kg --647i9J04_AM __ _ 
1,3-Dichloropropane I -~ 1 5 ug/Kg 04/19/0~ ___ AM_ 

1,4-Dichlorobenzene L NDj ------~-ug/Kg 04/19/04 AM 
---r:Chtoroliexiine -----· - I ND! 1 5 u~g __ 0~/19/o4=:_AM- -

-- 2,2~bichloropropane--_·=~:~--------_L ~ .. __ 1 ______ 5 _ ug/K._?~~19/~- ----~--
--·-2-::-sutalione (MEKf --- I NDI 1 100 ug/Kg 04/19/04 AM 

- -- 2-Chloroefuyl vinyl ether - I ND! 1 ·--~--- 5 -ug/Kg -04/i 9/M- __ AM __ _ 
-2~Chlorotoluene - ND! 1 5 ug/Kg 04/19/04 AM =- 2-li~iie_________ l_ ND! -1 ----s--~---o4i19104 -AM--

4-Chlorotoiuene . ____J ~-- 1 5 ug/Kg ?.4119/04 _ AM-
4-Methyl-2- Pentanone (MIBK) ----~--1___ 5 ug/K~ 04~~9/04 ___ ~-
Acetone J_ NDJ 1 50 ug/Kg 04/19/04 AM 
Acetonitrile -·----------------__j_ --~L i-----5-u~g -- 04t19io4_AM" ___ _ 

-Acroieiil_~-~=:___ ----------__ : __ J_~--~~----~1 ____ -=200 _-ii~~~ -~ 04ii9!~~=-~---~ 
Acrylonitrile · I _l'.IDL__ . ---~--- -----~-- _ u~~-----_9~_1_?!._~--~---Allyl chlOride________ _________ I ND! 1 5 ug/Kg 04/19/04 AM 

Benzene _i__--- ~ 1 __ 5 ~~g -=~~!!9-'~~-- ~- ~ 
Benzylchloride L_ __ ~L_l_ 5 ug/Kg -~/19/0~_AM __ 

Bromobenzene I NDj 1 5 _ug/Kg __ 04/~/04 -~-
Bromochloromethane NDj 1 5 ug/Kg 04/_l_?./04 -~----
Bromodichloromethane __J NDI 1 5 ug/Kg 04/19/04 AM 
Bromoform I NDI 1 ----5 ugOCg--04/19/04 --AiVI 

·--Bromomethane _______ ------------ ND! i sug/Kg _____ 04119104-- AM:--

--caroon:·oiSilifide ---------- I ----·Nl?L __ 1 _____ s-·--u~g - ---~~~9~?~=-~= 
~~-~~~~~§ichl~~de·-_-_ --------- I ND! I : ug~_!_--~~9/0~-~---

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request 127926 results, page 2 or bO 



ii 

Order#: I 5136511 
Matrix: SOLID 

~e Sampled: 04/1512004 
\..__,,, ie Sampled: 08:40 
'Sampled By: 

Client: BHATE 
<...:lient Sample ID: HUST-DPOl-3 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Chlorobenzene NDI 5 ug/K.g 04/19/04 AM 

Cbloroetbane --·------·---·· NDL 1 5 ug/K.g 04/i910'! ___ ~--
Chlorofonn ··---- NDI 1 5 ug/Kg 04/~-~~~~~-
Chlorometbane _ ~--- 1 5 ug/Kg ~4/19/04 -·---~ 

_cis-1,2-~ichloroethene ___ _J_ NDI 5 ug/Kg 04/19/04 AM 
cis-l,3-Dichloropropene I NDI 5 ug/K.g 04/19/04 AM 
cis-1,4-Dichloro-2-butene _J_ NDl 1 --·---5-ugfKg-04119/04 ··-AM""-

- Di.bromochlorometharie____________ NDI 1 5 ug/K.g ___ 04;19704--AM-

~:-~ D~mometbane NDI 1 5 ug/Kg 04/19/04 --~== 
Dichlorodifluoromethane ND! 1 5 ug/Kg 04/19/04 AM 
Ethyl benzene 2.611 1 5 ug/Kg 04/19/0.r-AM 

. Ethyl methacrylate __ I NDI . 1 S ug/Kg. 04/i.9704-AMm. 
Hexachlorobutadiene _J_ NDL___ 1 5 ug/Kg 04/19/04 AM 

--IodoDlethane·---··---------- _ _e:_ lml 1 5 u~ --()47f91o4·--~.:~ 

Isopropylbenzene (Cumener-· I ND_L 1 5 ug/Kg 04/19/04 AM 
MethacryioDitrile ~---ND_L_ --i--·-----s-ugocg--· 04119/04 ---A.M-
Methyl methacrylate ----===---~--- ND! ·--1-----5--u~g ___ -~-04/f~t.O~- .. AM 
Methyl-tert-butylether (MTBE) __J_ NDI 1 5 ug/Kg 04/19/04 AM 
Methylene chloricie--==-~-====--j-===-:~ ----1 ---·····-5--· ugtKg ___ 04/i9/o~- ~ -
n-Butylbenzene __ NDi 1 5 ug/Kg 04/19/04 AM 

-n~Propylbenzene I NDI l -·--s-·--ug/Kg 04119104 AM 

Naphthalene·----·-- I __ ND! 1 _______ 5_~~-~:!~!64_AM"_ 
p-IsoPropyltoluene________ J_____ NDI 1 ·---~- ug/Kg 04~~!~~-

Pentacbloroethane I NDI 1------~-~~~~~/04_~ _ 
__ Prop~oni~~ ~---· ___J ND! 1 S -~~_!_~/19/04 AM 

sec-Butylbenzene I NDI 1 5 ug/K.g 04/19/04 AM 
- Styi-ene-··------·-· I ~- -1--·--s-iigocg--···041191?4---~---

--tert=BUt)r1benze~----·· I ND! . -~~!_____?.~'._1_9!~~-~---
.. _ _!e~chlor~etliene -~---- J_ ND! l 5 ug/K.g 04/19/04 AM 

Toluene __j_ 3.4 1\ 1 S __ ~g/K.g ~!?_!~~-~-
trans-1,2-Dichloroethene - __J NDJ___ 1 5 ug/Kg 04/19/04 AM 

=-_trans-T;J=DiChiOrOpro~ene __ --- _ NDL-1 -----=-~- ~_?(Kg--·· ~~~l?!04·- ~----
trans-1,4-Dichloro-2-butene . I NDI 1 5 ug/K.g 04/19/04 AM 
Trichloroethene·---··-·--- ___________ l ____ ·NDL --5 -ugtKg--04719704- AM 

Trichlorofluoromethane ·-----·····-------·--L---NDI l ---5- --ug/Kg ·--o41f9/04 __ AM __ _ 
Vinylacetate ----·-------------L----~ ----1 ----·50 ug/K£-04;f9/04-- AM-
VinylchiOnde ________ . -------~, _ ---l==~---~g/Kg ----~~41191¥~~~ _ 
Xylenes, total J_ __ ~:.~- Jj 1 5 ug/Kg 04/19/04 AM 

ASSOCIATED LA BORA TORTES Analytieal Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 1:l7Y26 results, page 3 ot bO 



Order#: I 51365 D 
Matrix: SOLID 

~te Sampled: 04/15/2004 
' ie Sampled: 08:40 
'mrmpled By: 

Analyte 

Client: BHATE 
Uient Sample ID: HUST-DPOl-3 

8260B Volatile Organic Compounds 
Surrogates 

8270C Acid/Base/Neutral Extractables 

Result OF DLR Units Date/Analyst 

Units Control Limits 

1,2,4-Trichlorobenzene L__ ND! 1 333-u~04/21/04 ___ DP_ 
1,2-Dichlorobenzene _______ ----J_ __ -=-NDj --- i=- 33~~g/Kg. 04/21/04 DP 
1,3-Dichlorobenzene I ND! 1 333 ug/Kg 04/21/04 DP 
1,4-Dichlorobenzene I NDI 1 333 ug/Kg o472i/o4-· n:p--

-- ··i,4~5=-frlC:llioPheilor-==--··· ~1-~l __ 1665 ug/Kg -~.!_~~~----~p ·-
2,4,6-Trichlorophenol ND! 1 1665 ug/Kg 04/21/04 DP 
2,4-Dichlorophenol NDj l 3n--ug/Kg.--o4/21104---np--

-2~4-Dimethylphenol NDI I 33311~_ 04f.~~/O~=~~P- ·-
2~~-D~tro~~enol --- ~- l 1665 ug/Kg 04/21/04 DP 
2,4-Dinitrotoluene ~i_l 333 ug/Kg 04/21104 DP 
2,6-Dinitrotoluene L_ NDL 1 333 ug/Kg 04/21/04 DP--
2-Chloronaphtbalene 1 -Wi 1 333 ---UgiKg ___ 04/21/04-f)"p __ _ 
2-Chlorophenol ··--------~----L_ NDj _____ T _____ 333 - ug/Kg 04/2 lto4---0P- -

-2-Meihy1naphtiiafene _______ ---- ---_}__ --Nb, --1-- 333 --ug/Kg--04121104--DP __ _ 

2-Methylpheno1 --·--·-----~-----·~ ---1··--333ugocg - o4i2iio4--0:P···--

2-Nitroaniiine I ----NDl ___ l --·1665-ug/Kg--04121104 DP-·-

2-Nitrophenol ------- ___L==- NDL~:___ 1 333\lg,'Kg _?412~'.~ J?!.:= 
-3,3-DfchlOroi)eilzidine L__ NDL 1 333 -~g!Kg _____ 04/~1/0~---~~-

3-Methylphenol NDj 1 333 ug/Kg 04/21/04 DP 

!~~~:=~~methylphenol ---+ :t---~ ~:; ~:: ~~-~~;~j~: ~~== 
~:._ 4-~rom~phe~yl-phenylether _ NDl--i-. --333··--ug1Kg----o4'.~!~~f _ ~--= 

4-Chloro-3-methylphenol __L__ NDJ__ 1 333 ug}Kg 04/21/04 DP 
-4-:Chloroaniline -· L-Nbl --1--· 333 ---- ug;I(g--04721/04- DP -
·--4~cwoi:ophenyI-plienyletii.er·----·-··-----· ~-·-I --m5J ___ 1 ____ 333--ug1Kg-----o4/21764-D'.P-· 

-4-MefuylphenoC- I _NDI __ -·1 _ 333~~---047:2110~~-DP-
·4~Nitroaili.line·---·--· I ~ 1 1665 ug/Kg 04/21/04 DP 

--·4-Nitropheno~--- _L_ __ ND! 1665 ug/Kg 04tii!04---~~----
Acenaphthene I ____ ND! 1 333 ug/Kg 04/21104 DP 

__ Acenaphthylen~ ND!-· 1 ------m---~g-0~/211~£_E~-H--~ 

ASSOCIATED LABORATORTES Analytical Results Report 
8-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l"l.71J26 results, page 4 ot 6U 



II 

Order#: I 5136511 
Matrix: SOLID 

.,).late Sam.pied: 04/15/2004 
L•e Sampled: 08:40 

S-ampled By: 

Client: BHA TE 
Client Sample ID: HUST-DPOI-3 

Analyte Result DF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 

---~~ne ·------·-·--------l NDL__l_~!-~~--.?412~~?.4 DP ___ _ 

Benzidine --··---------- I NDL __ ~---· 333 ~g-._~/~~~--~-·. 
Benzo(a)anthracene I ND_l_ I 333 ug/Kg 04/21/04 DP 

- -Benzo(a)pyi-ene NDJ 1 333 ug/Kg 04/21104 DP 
Benzo(b)tluoranthene I ND! 1 333 ug/Kg o4l:i1704---~ 

Benzo(g,h,i)perylene I _ NDI 1 333 ug/Kg ~4/2~~_D~--
Benzo(k)~o~thene I NDj ___ l -~ ug/Kg 04/21/04 DP 

Benzoic Acid _!'IDL 1 333 ug!K~-~/21/~-~~--
Benzyl alcohol __J_ ND! 1 333 ug/Kg 04/21/04 DP 

bis(2-Chloroethoxy)methane I ____ NDl_ _____ I___ 333 ug/K~-·~(~1104 __ _.E_!__ 
bis(2-Chloroeth~~eth~.r______ I _NDl ____ ~ ____ 333 ··- ug!K~--~4/21/~~-J?~---
bis(2-Chloroisopropyl) ether I NDL__ I 333 ug!Kg 04/21/04 DP 
bis(2-Efuyiiiexyl)phthalate ------- ·-----NDI -1 --333-ti~g -6472i104·-···5p--

Butylbenzylphthalate NDI --1-- 333 ug!Kg--o4i21164-- DP --

ChJysene -1. ____ ~L--~--l ---333·~~~72T!04-~ 
Di-n-butylphthalate _____ . ____ _l_ NDJ__ __ l __ 3!.?_~~g ___ ~!21!<2_~- DP __ 
Di-n-octylphthalate _____ ND! 1. .333 u~!_04/21/04 DP __ 
Dibenz(a,h)anthracene L NDI 1 333 ug/Kg 04/21/04 DP 

---llibCriZofuran-----·---·--·--·----i_=-~ ~~. i--333· u_~g ·- 04Eito4 __ I?P _ 
___ Die!hylphthal!~ l__ ___ ~j_ I ~?~_. ___ u_!'Kg ___ 04!2110~_.__EP __ 

Dimethylphthalate I ND\ 1 333 u~~. ___ ?4~~~0~-·- D~--Auoranthene---------···--·--·. ~ 1 333 ug/Kg 04/21104 DP 

Fluorene --·--·- _J NDf--1--m- ug/Kg 04121'.04 .1?.P~~~ 

Hexachlorobenzene I ND! 333 ug/Kg _04121~04 D~···-
Hexachlorobutadiene I NDj 333 ug/Kg 04/21/04 DP 

Hexachlorocyclopentacliene I ND! 333 ug/Kg M/21/04 DP 
Hexachloroethane I ND! 1 _3_33 ug/Kg 04t217o4·-DP-

:~ 1nae~_?(1,2,3::C,d)pyr~e---==-· _I ~·- i 333 ug~ 04121!~~--
Isophorone I NDL 1 333 ug/Kg 04/21104 DP 
N-Nitroso:.~pfOI>Y1aniliie_________ L NDJ -.-1-~Y--ilgiKg -- o412i104 --13p--

··-N-Nitr0sodipheny1amine --·--· 1-- - ~--·-1-- 333 ug/Kg-- o412fi64o-:P ··-· 
Naphthalene ·------·----j---·-w1--1-·-n3-ug!K.g 04121104 DP 

Nitrobenzene _________ --- I--~---- NDL.=--~ .. =--333UifK.~-.-~-- 0472i/o4-n--P--
Pentachlorophenol j NI?.J ___ I __ ~~·-- ug!K~?.~1211~___!! ___ 

Phenanthrene I ~-l ___ l 333 uWK:_~--~_121104 _ _.E~ 
Phenol _I -~L_._1 __ .~~!___.?4121/~~_!_-
Pyrene _ ·--- __________________ J_ ___ ~l__l __ 2~~--- ug~~--?~_12110_~~--·-

Surrogates Units Control Limits 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 127926 results, page 5 ot 6ll 



,, 

Order#: I 5136511 
Matrix: SOLID 

~te Sampled: 04/1512004 
L ae Sampled: 08:40 

"Sampled By: 

Analyte 

Client: BHA TE 
Client Sample ID: HUST-DPOl-3 

8270C Acid/Base/Neutral Extractables 

Result OF DLR Units Date/Analyst 

2,4,6-Tribromophenol (sur) __J 681 % 17 - 122 
2-Fluorobiphenyl (sur) ·--··-----····· f--· 54L ·- %-- -·---30 - ifs·----·· 

-""""2--=Fl~u-or-o-ph_en_o_l_(s_ur_)_____ _J~==--75·1 -------·-%- ···-~ --~~~-= i~---

:~=~:7s:~5 (sur) ---t ~* ~---~~-~ ~~~ __ _ 
Terphenyl-d14 (surf ___________ L __ ~j___ . __ -o;;--==.--is_~-~-37 -=--~= 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request 127!126 results, page b ot bU 



Ii 

Order#: I 5136521 
Matrix: SOLID 

Client: BHA TE 
Client Sample ID: HUST-DPOl-6 

,.Jl3te Sampled: 04/15/2004 
L .... te Sampled: 08:40 

""Sllmpled By: 

Analyte Result OF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (WIS/W) 

NDL__I 3.0 mg/Kg 04/21/04 KN 
20.71 l 1.0 mg/Kg 04/il/04 KN 

__ Be_ry_llium __ -_-_, ____ =_=_-=_-=_-=_-=_-=_-=_-_-_-_--~J-__ ---ND~, --1 o-:s--ffigocg~~-,21104 __ .:KN-

-·-~---------··----

Barimn 

Cadmium ND_L 1 0.5 mg/Kg 04/21/04 KN 
-Chro--m-ium-----·---·····--------~---i65L 1 LO ·mg/Kg · -04121i04--1fir--

cobalt ·---------------~--·-·o.891 -1-·---o.s·---~g-- 04p}!~~~---

Copper I 1.50j 1.0 mg/Kg 04/21/04 KN 
Lead ________ __J_ _ _._._-_ _:_-_-__ -ND_._I -.-.... -1---·rr-m~!-~~!~.~104 KN 

Molybdenum __________ _j ND! __ l LO mg/Kg 04/21/04 KN 
Nickel J I.95j 1 1.5 · mg/Kg 04/21/04 KN 
Selenium ----·---.L__ 5.681 LO m~o4i21704· .. KN 
Silver I ND! 1 ---(Ls mgtKg-·04121104 KN 

__ v_ana_:_di~·um--~---·_:--·--·---- ____ J 5.391.__ 1 6.~ - m~g ~'¥.~~/04_ .. ~~= 

-~inc··------· ·--·--·------..__--~~---1- _ 5.0 ___ ~g/Kg 04/~_1104 _K'.N 
6020 Metals by ICP/MS 

,m;;: 
r 

-- Arsenic---·--·· 
-ThalliWU.- ... _. 

0.65c 10 5.0 m~04/20/04 -~ 
----------0'-----·---,----0.321 10 5.0 mg/Kg 04/20/04 KN 

----- --- ---------~'-----~--------------------··· 

7471A Mercury in Solid/Wipe 

-MercufY----·- -----::-----::--·---::-::-:--· .. ---··-------I _____ NI~L ____ l ____ 0.14 __ m_~~ .. 04/19/04 MDJ 

8015 Carbon Chain I 

-C-06---C-10---------------_L-· -··---~j-____ i ____ 3 mg/Kg 04/21/04 AF 

CIO - C22 

C22-C36 

8260B Volatile Organic Compounds 

-f~f, 1,2-Tetrachloroethane 
1, I , I -Trichloroethane 

__L NDL I 3 mg/Kg 04/21/04 AF 
·-----· I -----Ni51 ---·T---:--~-~glkg _?.412110~---~ .. -

.. __L-=~:r-----·--·--;-··-~~~~-~z~~~=:= 
-------~--·---- NDj I 5 ug/Kg ____ 04/~~~~~- AM_ ····· 1,1,'2;2-Tetrachloroethane 

1,1,2-Trichloroethane . _________ ....__ ____ ND-=-'l __ c:-1 __ 5 ug/Kg 04/19/04 AM 
·-- 1,1,2-Trichforotrifluoroethane NDJ_ 1 5 ug/Kg 04/19/04_~--

ASSOCIATED LABORATORIES Analytical Results Report 
a-R :o Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest J'l.7':11.b results, page 7 ot' bU 



Ii 

Order#: I 5136521 
Matrix: SOLID 

.. ~te Sampled: 04/15/2004 
(...__.., ie Samp.led: 08:40 
'Sampled.By: 

Client: BHATE 
Client Sample ID: HUST-DPOI-6 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

l,l-Dichloroethane J NDj 1 5 ug/Kg 04/19/04 AM 
I,1-Dichloroethene · -----,----Nfil ___ l ----5 --ug/Kg--o4719/o4_AM __ _ 

-~~:=:~-=-===------- -:1 - ~--=-· -;:~:--·~~~~:--~--
1,2,3-Trichloropropane ------- -NDI __ l ____ Slig/Kg-64/19/04 -~--

1,2,4-Trichlorobenzene ND! 5 ug/Kg 04/19/04 AM 
1,2,4-Trimethylbenzene NDI 1 5 ug/Kg M/19/04 - AM 
1,2-Dibromo-3-cbloropropane NDI 1 5 ug/Kg 04/19/04 AM 

1,2-Dibromoethane ··--- ND( 1 5 ug/Kg 04/19/04 AM 

1,2-Dichlorobenzene ----··--- NDI 1 5 ug/Kg ---~~1.~104 ~-
--i,2-Dichloroethane ND! 1 5 ug/Kg _ 04/19/~--~·--
_1:2-:.0icliiOropropane ---- ~ 1 5 ug/Kg 04/19/04 AM 

1,3,5-Trimeihylbenzene---·------ _J_--Nnl _1 ______ 5_llg/K.g · 04119104 AM-
1,3-DichlorobeD.zene______ -----NDI --1----5-ug/K.g ·- 04/19/04 -~ 

1,3-Dichloropropane __ ~.l 1 "Sllg/Kg. -----o4719/04 . -"AM __ 
1,4-Dichlorobenzene ____ L NDj 1 5 ug/Kg __ 04/19/~ AM __ 
1-Chlorohexane ~ 1 5 ug/Kg 04/19/04 AM 
2,2-Dichloropropane l NDj --.---5- ug/Kg ___ 04il9/04 -AM-
2-Butanone (MEK) _j--· ND! 1 ----WO ug/Kg-047i9t04._AM __ 

2-Chloroe~yl vinyl ether _ ---- NDJ _1_~E-··ug/Kg _._o47i9~?.4 -- AM~ 
2-Chlorotoluene _J__ ~ 1 5 ug/Kg 04/19/04 AM 
2-Hexanolie- --···-·-·-------·---· I ·---Nn__L-1---·--··5-ug;Kg---04119104-.AM -

-4-chio!OtOfuene··----- -·-------- - --i NDL -·1----5 ·--- ug/Kg-04/19/04 ·- AM 

--~Methyl_~2- Pe~tanon~ (M~K) . I ----NDI -- 1 -·-5 -~-g/f(g -04~~9/(J",j- ~-=-
Acetone I NDj 1 SO ug/Kg 04/19}0~AM _ 
Acetonitrile I ND! 1 5 ug/Kg 04/19/04 AM 
Acrolein ND! 1 200 ug/Kg 04/19/04 AM 
Acrylonitrile I NDj I 5 ug/Kg 04/19/04 AM 

____ Allylchlo~~-·-- _I ~1- .. 1 S -~g/Kg __ ~~!~_9/04 --~ 
~ene ____ .. ... I NDj I 5 ug/Kg 04/19/04 AM 

Benzyl chloride I NDL 1 5 ug/Kg 04/19/04 AM 
Bromo1'Cl1Zene-------------·----e____ till1 1 -sug/Kg--· 041i9io4 AM:-
-sromocbloromethane ·--------_L_ · NEL_ i------- -5u~g ·o4/19/04_AM ... 

Bromodichloromethane - I ---ND! ----1 -·--5--ug/Kg -0471"9/04~ 
Bromofonn L ______ ~I __ i ____ s -.ug/Kg ___ 04/19/04 __ AM·--
Bromom~thane __ . _ I NDJ __ I ____ s_~~__!_ _ 04/19/04 AM .. 

Caibon Disulfide _ _J NDL_ -· 1 ~- u~g 04~19/04_ ... ~-· 

Carbon tetr~~hloride __ . _____ ---··---------L--.-~--l _____ s __ .. ug/Kg_._ 04/~~/04_~---

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-,R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest U7926 results, page lS ot 60 



II 

Order #: I 5136521 
Matrix: SOLID 

Ce Sampled: 04/15/2004 
1e Sampled: 08:40 

ampled By: 

Client: BHATE 
<.:lient Sample ID: HUST-DPOl-6 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Chlorobenzene ~ 1 5 ug/Kg 04/19/04 AM 
Chloroethane · NDJ ___ l ---·--s-~~~---04~1.~~~~---

----Chloroform I N?I 1 5 ug/Kg 04/19/04 AM 

Chloromethane L__ NDj 1 5 ug/Kg 04/19/04 -~= 
cis-1,2-Dichloroethene l_ ND! 5 ug/Kg 04/19/04 AM 

cis-1,3-Dichloropropene L___··--·~ 1 s. ug/Kg 04/19/0~·-~--
cis-1,4-Dichloro:2=bUtene---·--- j_ ~ 1 5 ug/Kg 04/19/04 AM 
Dtl>romochloromethane - l ----Nbf-·--1----5 ug/Kg·-·o4h9/04 AM 

··oibromomettiane. _i--·--NDl--1 ----5-ug/Kg--·-04719104 AM -

-DicliiOrodil:illoromethane ___ 'N!_>L__ 1 5 ug/K.g 04/19/04 ·~ 

Ethyl benzene ·--·--· I l_:?JI 1 ·----·~ -llg/Kg~2f91?_~ ~-· 
Ethyl methacrylate _1_ ___ 1'.:_IDI 1 5 ug/Kg 04/19/04 AM 

. Hex!~~ro~utadiene I ND! 5 ug/Kg 04/19/04 AM 
Iodomethane _ I ND! ·--1----5-u~--o4119704A1f·-

Isopropylbenzene (Cum.ene)._ I NDj 1 5 ug/Kg 04119/04-AM-· 
Methacrylonitrile __J_ ~ 1 5 ug/Kg 04/i9/04 ····~ 

·-Methyl methacrylate ·-----·----- L__ ~_J__ I 5 ug/Kg 04/19/04. --AM ·-
~- Metbyl-tert-~~ty.lether.(MTBEf ________ __J_ -ND, - 5 _u_gtKg_ -6411_9104 ~-~ 

Methylene chloride I ND! I 5 ug/Kg 04/19/04 AM 
- -n-Butylbenzene·--------·--·- ----~ 1 -5--. ug!K£-o4ii°9/o.r-ANf-

-n~Prop~-----··------.~-· _ _L_ .... ND! ·-1 -·--_ ~ u~g=-04~~~'..?.~ AM_. __ 
-NaPhthalene ______ _L_ NDj I 5 ug/Kg 04/19/04 AM 

p--Isopropyltoluene L__ NDJ I 5 ug/Kg 04/19/04 AM 

Pentachloroethane I --~f--1---- ? ~~g =-··04/19/~ ~~~ 

==~:::rene ~· ~----~ ---~~~i-~~-~~~~-· ~ 
Styrene I ----····ND!_ .. __ l _____ .5--U~g --·:04/19104-- AiVi·-

- tert-ButYibelizene -----·------ L ...... ~ ... · ·-----c-----su~-· 04119/o~r AM ·-
--tetrachloroethene ____ ... _. ______ . _______ L_ ·-· --ND\~···-1------5-u-gtK.g-04/19/04--AM -

·-ro1uene-----·---·--~-=----=---=-=L- ... 2.811 1 ·sugJKg - ··-04719754 ~--

=-·trans:-1,2-Dichl~roethene. L___ ND\ ··--------5·-:ug/Kg ~4t19toi°_- AM ... 
__ trans.::_ 1,3-Dicbloropropene I ~ 5 ug/K.g 04/19/04 AM 

trans-l,4-Dicbloro-2~butene I ND\ 5 ugtKg-04719/o.r-AM . 

Trichloroethene I ND/ 5 ug/Kg ?~119/04. __ AM_ 

Trichlorotluoromethane I ND\ 1 5 u~!__?4/19/~.-~-
---Vmyl acetate ---------· -·---- __J_ ND/ 1 so ug/Kg 04/19/04 AM 
···vuiy1ciii0riae·----- _i--·-ND1 --1----5-----ug1Kg--04119/04-- AM·-

-- XyleneS~total=·=·--_______ ,- 12_:L-· ··5--u~g-·--~/19/04--AM·--

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Kequest l'l:llJlb results, page 9 ot <>U 



Ii 

Order#: I 5136521 
Matrix: SOLID 

,~te Sampled: 04/1512004 
~Je Sampled: 08:40 

Sampled By: 

Analyte 

Client: BHA TE 
t;Uent Sample ID: HUST-DPOl-6 

8260B Volatile Organic Compounds 
Surrogates 

Surrl - Dibromotluoromethane 

Result 

841 
~-~--~--~---~~-

S u:a2 - 1 ;l.-Dichloroethane-d4 n~1 
1001 

___ 99_l ----surr4 -p-Bromotluorobenzene 

8270C Acid/Base/Neutral Extractables 

OF DLR Units Date/Analyst 

Units Control Limits 
--··-·-·--

% 70-135 
·-----~-·-

% 70- 135 
% 70-135 
% 70-135 

---------·--·--·------------·· 

1,2,4-Trichlorobenzene NDL__l 333 ugfKg--o4i21104 -tii>-
1;1.-Dichlorobenzene - -~I l---333--ugfKg.-04/il/04--fip 

1,3-Dichlorobenzene ---~ 1 333 ug/Kg.. 04/2H04 __ ?P_ 

1,4-Dichlorobenzene ---~L .. __ 1 __ ~-~-~~g __ _9412!~~ D~-···· 
2,4,5-Trichlorophenol l NDL 1 1665 ug/Kg 04/21/04 DP 

2,4,6-Trichlorophen?_l --=·--··---···--=,-=- NI?L __ ~ -~66~- ug/K~--?~121104 ___ DP 
2,4-Dichlorophenol --~J__ I 333 ug/Kg 0~21~0~~----

- 2,4-Dimethylphenoi ______________ .J ~ 1 333 ug/Kg 04/21104 DP 

--Z:-4-ouiitrophenol --··--·· . I ND! ·-1-1665 -· uyKg ___ .04/~1/04 --~p= 
-·-u=fiiiiitrOtOIUene----··-· I NDI 1 333 ug/Kg 04/21104 DP 

2,6-Dinitrotoluene ND! 1 333 ug/Kg -·04/i 1104 DP--
-2:Chloronaphthalene ND! 1 333 ug/Kg o4i2i7o4 ·-~· 
----Z:Chloropheno_l ____ ND! _ 33~- 04/if;o:;r-J)p--

.. _z:Methylnaphthalene ND! _ I 333 ug/Kg ----o4/21104 DP--
--Z:M:etii.ylpheD.OI-- ~..l__ 1 333 ugi'Kg·--04/21/64-DP __ _ 

2-Nitroaniline ND! I 1665 ug/Kg 04/21104 DP 
--· -2-Nitrophenol --·-- ND! . .. ... 333 .. ugfKg ---- 04/ilio:;r-:bp--

- 3,3-Dichlorobeniidine ·----- ~_L_ 1 333----U--~04121164--:o:e·-·· 

-3::-:Mefu~nol -----·--- ··--~--1__ 333 .llg/Kg----04/ill04--DP-
3-Nitroanifuie________ _ _____ l ND! 1 166?~~g . O~t2i764-DP--

4,6-Dinitro-2-methylphenol j NDL 1 1665 ug/Kg 04/21104 DP 

4-Bromophenyl-pbenylether . _ _L_ ___ N_!)J___ 1 333 ug/Kg 04721104 · DP 
4-Chloro-3-methylphenol L NDL 1 333 ug/Kg ·-·04/2i704DP-
4-Chloroaniline ·--------·-, ----NDJ - .... _l ___ 333- ug/Kg 04/21104 DP 
4-Chlorophenyl-phenylether ___________ ..=.i. ND! I 333-U-g!Kg ----·04121104·DP-

-· 4-~ethylpheno~-------------~~=~~:=~-~- , --~-NDJ_~ ___ l ---~~~g;K~~- 04!~~!?4 -~~~ 
_4-Nitr~aniline l____ NDI_ 1 _ .. _I~~-- ug/Kg 04~21/04 DP 

4-Nitrophenol I ND! 1665 ug/Kg 04/21104 DP 
~cenaphtheiie·----·- -,---· ND! 1 333 __ ug/Kj- ~~~-!~4 D~ 

-~c_:~aph~ylen~---- ~ __ 1 333 ug/Kg _ 04/21_'.?_4_DP ___ _ 

ASSOCIATED LABORATORIES Analytical Results Report 
8-\.,,,.,,,.,,, ,R = Detection limit for reporting pwposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request 1279'26 results, page lU of 6U 



Ii 

Order#: I 5136521 
Matrix: SOLID 

/"~"'"'te Sampled: 04/15/2004 
:""-".Ile Sampled: 08:40 

Sampled By: 

Client: BHATE 
l.'.lient Sample ID: HUST-DPOI-6 

Analyte Result OF DLR Units Date/Analyst 

8270C Add/Base/Neutral Extractables 
Anthracene I NDJ I 333 ug/Kg 04/21104 DP 
Benzidine --- ------r-·-NDr---1----333 ---11gJK-g--04121104 ·--5p---
Benzo(a)~thracene ___ ~==-==----==i=-~~- NDl-______ 1 ____ ·333--u:g!Kg ___ o4i2ito4 ___ DP-
Benzo(a)pyrene NDL 1 333 ·- ugtKg-·---04721104----··np __ _ 

Benzo(b)tluoranthene ND! 1 333 ug/Kg 04/21104 DP 

Benzo(g,h,i)perylene NDI 1 333 ug/Kg 04t2it04 DP 
Benzo(k)fluoranthene NDj 1 333-ug!Kg 04/21/04 DP 

BenzoicAcid NDI 1 333 ug/Kg 04/21/04 DP 
Beozyl alcohol NDj I 333 ug/Kg -----o472Tf04--op-
bis(2-Chloroethoxy)methane NDI 1 333 ug!Kg 04/21/04 DP 

-his(2::Chlor0ethyl)ether NDI I 333 u_~g ____ 04~ __ i!.?4 ·DP_ __ 
-bis(2-Chloroisopropyl)ether____ L ND_L 1 333 ug/Kg 04/21104 DP 
--bis(2-Ethylhexyl)phthalate _j_ --Nbl -1-----n3-Ug1Kg - 0412~~0~ -~P----

~ ~tylbenzyphth~~ate =~ I NDL_ __ l __ ~3 ug/Kg ____ 04/~-~/04 ~~--
Chrysene NDI I 333 ug/Kg 04/21/04 DP 
Di-n-butylphthai~---- NDj 1 333 ug/Kg--o4i2l/04-----r>i> 

Di-n-octylphthalate ____ NDI __ I 333 --Ug/Kg-0472IT~~- DP =: 
__Eioonz(a,h)anthracene L NDL 1 333 ug/Kg 04/21/04 DP 

-~~fur~--- . -I ---·Nfil -~~~-~gJKg·-_ o4~211o·f~-~Di> 
Diethylphthalate __l NDI 1 333 ug/Kg 04/21104 DP 

-Dimethylphthatate --------- ··--··--·----__l---- ---ND!-- ---f--··333··--ug/Kg--04/21104-DP-· 
- Fluoranthene --------------·-----~ -----NDf- 1 -333 ----ug/Kg-04121164----ni> __ _ 
-Ffuorene----------------------~------N~-----1------n:f-ug/Kg ___ 0412i/04-bp--

--ae-xachi0r0bel1Zene____________ -==--NDJ ___ ~-- __ 333 ug/K~4/2ll0~ DP-~ 

Hexachlorobutadiene NDj I 333 -~~ 04/21104 DP 
Hexachlorocyclopentadiene _ NDj 1 333 ~g/Kg 04121104 DP 

Hexachloroethatie _J___ __ ~L 1 333 ug/Kg 0412110~-DP __ 
Indeno(I,2,3-c,d)pyrene _J NDL 1 333 ug/Kg 04/21104 DP 
Isophorone --~- ,----NDj - 333 ug/Kg ---04!2Iio4--r>P ____ _ 

--N-Nitroso-di-n-propyiainill-e ------·-- _L__ __ ~l_ l ~3°33 ~u~g - ~'.~-l/04 _DP--
N-NitroSodiphenylamine __J_ NDj 1 333 ug/Kg 04/21/04 DP 

--Naphthalene -- . NDj I 333 u~-04121704·-- DP ___ _ 

. Nitro~~e-~==---==-~---J__ NDj I 333 ug/Kg 04121104 --jjp __ _ 

Pentachlorophenol ~--1 __ 1~-~5 ug/Kg ----o4/211~ -·-_oe::= 
Phenanthrene NDJ_ 1 333 ug/Kg 04/21/04 DP 

Phenol NDI 1 333 ug/Kg 04/21/04 DP 

Pyrene l__ NDI 333 ug/Kg 04/21'.?~--- DP ___ ~ 

Surrogates Units Control Limits 

\...,_..,,,R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCIATED LABORATORIES Analytical Results Report 
8-

Lab Request 127926 results, page 11 of 60 



II 

Order#: I 5136521 
MatriX: SOLID 

.~te Sampled: 04/15/2004 
\.__, 1e Sampled: 08:40 
Tampled By: 

Analyte 

Client: BHATE 
Uient Sample JD: HUST-DPOl-6 

Result OF DLR Units Date/Analyst 

8270C Acid/BaseJNeutral Extractables 

---~-'4?_6-1:_~ro_m_~_!?h_e_no_l (_su_r)________ ___.__ ___ 6~L__- % 17 - 122___ _ _ _ _ __ 
----~uorobiphen~l (sur) ____________ _.__ ____ 4~ % 30 - Il5 

2-Fluorophenol (sur) 78 % 25 - 121 
------~-------~----

Nitrobenzene-d5 (sur) _______ J__ 551 % 23-_:__!~----· 
---Pii.Cn0f-d5(SW)_______ _J_ 721 % 24-113 

Te.rphenyl-dl4 (sur) ._L_ ·-- 8-~-----====% ---==-~l8 -13? __ =: 

R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCTA TED LA BORA TORIES Analytical Results Report 

Lab Request 1271)26 results, page 12 ot60 



II 

Order#: I 5136531 
Matrix: SOLID 

Client: BHATE 
l:lient Sample ID: HUST-DP02-5 

~e Sampled: 04/1512004 
\,._,,le Sampled: 09:25 

S"ampled By: 

Analyte Result DF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (W/SIW) 

Antiiitony I NDI 1 3.0 mg/Kg 04721/04-~ 
Barium I 1 ~ 1 1.0 mg/Kg 04/21104 KN 
Beryllium -----· ·--------- I --ND, --. -----o.-f mg/Kg b41211o;:r·· ~ 

- Cadmium______ I NDj l 0.5 mgJKg--04/21/04 --~ 

___ Chr_?IDiuin ___ =-·--------- _l 2.311 1.0 mg/Kg o4ifit04 -KN-
Cobalt I 0.83j I 0.5 mg/Kg 04/21/04 KN -- -eower-- - - I us1 1 1.0 mgJKg o4i2i704 ___ K:N __ 
Lead I NDj 1 0.5 mg/Kg 04/21104 KN 

-MoJYbdenum NDI 1.0 mg/Kg 04/~l/04 -~--
Nickel 2.021 I 1.5 mg/Kg 04/21104 KN 

Selenium_____________ I 5.~l 1 LO __ mg/Kg ?412l/~KN 
Silver __J NDj 1 0.5 mg/Kg 04/21104 KN 

--Vamtdiuni----··--------------~= 4.?21_ _____ 1 ____ ~-~-~~/Kg -~ 04/2!?04 KN __ _ 

Zinc _L ___ ~L---~--~ m~~-0~/21/0~--~~ 

_Jj!20 Metals by ICP/MS 
t· 

Arsenic 
--·-----· 

Thallium 

7471A Mercury in Solid/Wipe 

----------------------------------·-------··-
__ M:r_cu_ry_______ _ ___ ---~---~J__ ____ l --~~~g!Kg___ 041191?~~1.-

8015 Carbon Chain I 

----·--- --·-···-------
______ __, ___ ND--,-1~_1 _3_~gJK_g ___ 04/21/04 AF 

ND/ 1 3 mg/Kg 04/21/04 AF 

·--~---ND _ _L __ 1 ___ · _5_m_-g!K_g _~-_o4_72_--1~04 __ AF_--· 

C06 -ClO 

ClO - C22 

8260B Volatile Organic Compounds 

--1,1,1,2-Tetracworoetlialle __________________ NbJ__ 1 s -·ug/Kg-- -04719/~AM .. --
-i;-r,1-rricllioroethane ·--·---_________ .. _________ L_ Nr>1 __ .. i" _______ -S-u~g -~~719/~~=-AM·-~ 

1,1,2,2-Tetrachloroethane l NDJ_ I 5 ug/Kg 04/19/04 AM 
l,l,2-Trichloroethane--_-.. ----------1·----·NDI ·--1--.. -.. --~ -u~g--- _?~119704 __ A.M ~ 

1, 1,2-Tricblorotritluoroethane I ND! I ___ 5 ____ ug/Kg _ 04119/04 AM 

ASSOC/A TED LA BORA TORTES Analytical Results Report 
a-,R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Request 1279'16 results, page u or 60 



II 

Order#: I 5136531 
Matrix: SOLID 

~te Sampled: 04/15/2004 
\... _ 1e Sampled: 09:25 
~pied By: 

Client: BHA TE 
<.:lient Sample ID: HUST-DP02-5 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

l,1-Dichloroethane ·-· ___ _l_ __ NDL_. 1 5 ~g/Kg _____ 04/1~~~~ 
1,1-Dichloroethene J ~ 1 5 ug/Kg 04/19/04 AM 

---rJ-OICiliOro{)ropene -----·------------r----~--1 ----~g!K.~41_~~~~--~~ 

1,2,.3-Trichlorobenzene ---··-- I ____ NDj __ 1 ______ _? _____ ~g!Kg __ _9~!-~?,I04 AM __ _ 
1,2,3-Trichloropropane __ _L ______ .~L ____ l ____ s __ ug!Kg __ 04/l~/04 -~---· 

1,2,4-Trichlorobenzene __L ___ .~ I 5 u~~--~~/~_?104. __ ~--
l,2,4-Trimetbylbenzene I_ NDI 5 ug/Kg 04/19/04 AM 
1,2-Dibromo-3-chloropropane______ ND! 1 5 ug/Kg o·47i.9704"/\M"-
l,2-Dibromoetbane NDj S ug/Kg 04/19/04 AM 

1,2-Dichlorobenzene__________ ND! 1 S ug!Kg 041_:~~4- --~= 
1,2-Dichloroetbane . I ND! l S ug!Kg 04/19/04 AM 

--T~Dichloropropane _____ L_~ 1 -----su~ --041!?!?4 -~--
--- 1,.3__,S:!~ethy~~enz~~- . ____ __L_ ND! 1 5 ug!Kg ·--04~~9/04 -~-

1,3-Dichlorobenzene I ND! 5 ug!Kg 04/19/04 AM 
-- 1,3-llicllioropropane" I - ND! 1 5 ug/Kg 04/19~~~ ·-
__ __!_~4-Dic_!1lor~-~nzene ________ L__ NDI 1 S ug/Kg 04/19!04 -~-
__ 1-Ch!_orohexane. ND! 1 S ug/Kg 041.!_9104 _AM 

2,2-Dichloropropane L ND! S ug!Kg 04/19/04 AM 
- 2-Butanone (MEK) __ ND! 1 100 ug/Kgo4il9/~- AM __ 
-2-=ailoroethyl vinyl ether_______ __J ~ I s ug!Kg 04119104 AM 

2-Chlorotoluene ------ _______ ·==.__e_ _ __=~I ----1 ---5 1:1gJKg _ .04/19~94- ~-

2-Hexanone L NDJ I 5 ug!Kg 04119/04 AM 
4-Chlorotoluene ------·-----_]__ - Ni:>f ---i 5 ugJKg·-- 04/i9/o;r-A:tvf-

-~Methyl -2~Pen~one (MIBK)--_=---- - NDj ___ 1--·--5--u~-- 041_~9-_1~4 ~~~ 

Acetone ____ N!L __ 1 -~~g!Kg 0~1191-0~-~---
Acetonitrile ·----· NDj 1 S ug/Kg ~~1?104 ~-
Acrolein -~J __ 1 ___ 2~~g 04/19/04 ----~-
Acrylonitrile NDj l_ 5 ug'.Kg 04/19104 AM 

___ Allylchloride _ _:_~-- _______ NDj l 5 ug/Kg ___ _!!4119-!~~-
Benzene ~--1 5 ug/Kg __ 04/19/°-~-AM __ 

--- BenZylchloride-----··--··----·· __ NE>l_~------~~~g --~!19/04 _____ ~--
- · Bromobenielle"---··--=~--- ~ 1 5 ug!Kg 9.~119/04 --~-

-· Bromochloromethane NDj ------~g!Kg 04/19_~?4 _ -~-
~-- ~n:im~chlor~~ethane-- ND! 1 5 ug/Kg 04/19/04 AM 

_Bromoform____ .. NDI 1 S ug/Kg 04/19/04 AM 
Bromomethane NDI 5 ug/Kg 04/19/04 AM 

=·~--~~]l D~~lfid_C:_----···--- NDj 1 -5--Ug/Kg--0~!19fo4 ----~ 
.. Carbon tetrachlo_ride ND! l _____ 5 ug!Kg 04/19/04 AM 

ASSOC/A TED LA BORA TORTES Analytical Results Report 
a-.R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l:l79"16results, page 14 ofbU 



II 

Order#: f 5136531 
Matrix: SOLID 

f",n,t\te Sampled: 04/15/2004 
\....,.,,Jle Sampled: 09:25 

-S-ampled By: 

Client: BHA TE 
t:lient Sample ID: HUST-DP02-5 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

----~:~~~---·-------·-· ---}· -;r- ~ :~: ~~-~~~~:--·~-
___ chloroi'Oriil--·----·----------- I NDI 1 5 ug/Kg ·o4/I9/04 -··-AM-

Chloromethane I NDj 1 5 ug/Kg 04719704-- ... -AM-
-ciS=f,2-:DicliiOrOethene NDI 5 ug/Kg 04/19/04--~ 

cis-1,3-Dichloropropene- ND! 1 5 ug/K.g-04119/04 AM 
cis-l,4-Dichloro-2-butene ND! 1 5 ug/K.g 04/19/04 AM 

Dibr~mochloromethane- I ND! _ 1 5 ug/K.g 04ti91~~- ~~~: 
Dibromomethane I ~ 5 ug/Kg 04/19/04 AM 
Dicbloroditluoromethane-----·---------------------J------Nnl 1 5 ug/K.g 04/191~~ 

Ethylbenzene -----====~=-c===~~!C~ __ 1 ____ ~ ug/Kg 04119104 -AM--
Ethytmetbacrylate I NDI l 5 ug/Kg--047f97o4--AM--

Hexacblorobutadiene ________ _J _____ ~ ___ l ____ 5 -ui/i(g- ~~~19/04 __ AM_ 
Iodomethane I ND! 1 5 ug/K.g 04/19/04 AM 

Isopropylbenzene(Cumene) ------ ~- 1 -~~~- ugil{g ---~~/19/~~=:~!M 
Methacrylonitrile ND! 1 5 ug/Kg 04/19/04 AM_ 
Methyl methacrylate __ _ I NDj 1 5 ug/K.g 04/19/04 AM 
Methyl-tert-butylether(MTBE) _J ND_L 1 5 ug/Kg 04/19/04 AM 

- ~~__!~~e chloride·--.·=-~=~==-=~- 1---NDI ---1 ----5 --llg/Kg ____ 04/f9/o4--~-
n-Butylbenzene I ND! 1 5 ug/Kg 04/19/04 AM 

- n-Propylbenzene---·---------··-------·--1- ND! 1 5 ...... ug/Kg--o4li9104 AM--
~ Naph~e11.~--=-~-==------------ -- NDI 1 5 ug/Kg o4/f9/04--AM---
__ p-Isopropyltoluene ND! 1 5 ug/Kg 04/19/04 ____ AM -

Pentachloroethane ND! 1 5 ug/K.g 04/19/04 AM 
--PTOPfonitrile -------- NDj 1 5 ug/Kg o47i9!04-·-AM-

sec-Butyit>enzene _ NDj 1 5 ug/K.g 04/19/04 - AM-

Styrene ~ 1 5 ug/Kg 04119/04 AM-
--tert-B\ltYfueiliene ----- 1-----NDI -- 1 5 -ug/Kg -04119104_1\M_ 

-·Tetra~hloroethen~=~==-=-~= I_____ ND! I _____ s:ug/Kg--04719/04--AM---
Toluene l 1.7 JI 1 5 ug/K.g 04/19/04 AM 

-~=l,2-DichiOroethene --- -----·-------··--1 ·-- NDL_l -· -SugiK--g--0411916;( -AM 
trans-1,3-Dichloropropene______________ 1 NDJ i --·5--uglicgo47i9704-AM··--
trans-l,4-Dichloro-2-butene __________ I _____ wc···--1----5--ug/K.g ··--04119104 AM 

Trichloroethene - ND! ---.l----5-UglKg~---04/19/04 AM -

Trichlorotluoromettuine-- Nol ---.--- 5 _21g/K~-=---04;19104--AM-
Vinyl acetate ND! 1 50 ug/Kg 04/19/04 AM 
Vinyl chloride I NDI I 5 ugi.kg-_-04119/04 _AM __ _ 

... Xyienes,tQtai-·----------- ___ . __ 1 ... ~L__._1 ---~-~f-~-··· -~~!.~~O·f ._AM-

ASSOCIATED LABORATORIES Analytical Results Report 
a-.R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit. DF =Dilution Factor 

Lab Request l27Yl6results,page 15ot'6U 



11 

Order#: I 5136531 
Matrix: SOLID 

,.J;lllte Sampled: 04/15/2004 
l _ ie Sampled: 09:25 
"Sampled By: 

Client: BHA TE 
<..:Uent Sample ID: HUST-DP02-5 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Surrogates 

Surrl - Dibromofluoromethane 
Surr2 - l,2-Dichloroethane-d4 

- Surrf=-Tufuene=dS____ ----

--Surr4: p-Bromotluorobeniene 

8270C Acid/Base/Neutral Extractables 

Units Control Limits 

-- 1,2,4-Trichlorobenzene I NDI 333 ug/Kg 04/217(}4. DP·-
1,2-Dichlorobenzene I NDj 333 ug/Kg 04/21/04 ···-~ 

--i,3-~Chlorobenzene I NDj l 333 ug/Kg . 04t21i04-rii>"--

l,4-Dichlorobenzene __l NDI l 333 ug/Kg 04/21/04 DP 
2,4,5-Trichlorophenol I ND! 1 1665 ug/Kg 04/21704 DP 

_ 2,4,6:_Trichlorophenol I ND! I 1665 ug/Kg 04/21/04 __ E_~-
2,4-Dichlorophenol ___l__ ____ ~l 1 333 ug/Kg 0~21!.?:4.. DP_ 
2,4-Dimethylphenol L__ NDJ 1 333 ug/Kg 04/21/04 DP 

----2,4-DillitrOpheD.01 ·------------- -- _ _J -- ~I- ___ :_-=-_ ___ 1_665----U~o4121!.?.~ ---DP ___ 
2,4-Dinitrotoluene I ND! 1 333 ug/Kg 04/21/04 DP 
2,6-Dinitrotoluene _l ND! 1 ·--:333ugocg -04/21/04 -:np-

-Z.-OliOronapjlthaielle______ _L_ ___ -~L_l ____ 333- - u~g-- ___ 04/ii/o~ DP·---

-- 2-Cb!orop~enol ________ __L ____ ~l--~---J~~~g 04/21/04 DP 
2-Methylnapbthalene NDI 1 333_ ug/Kg o4721To4--DP-
2-Methylphenol ND! 1 333 ug/Kg 04/21/04 DP 

-2-Nitroanilliie~----- NDl 1 1665 ug/Kg 04/21/04 DP 
--·· 2-Nitrophenol ---- NDI i"----n3Ug;Kg 04/21/04 DP __ _ 

--~~bichlorobenzidine NDI ___ 1 ___ 333 ___ ~g/K.g ---~/21/~~--
-·-- ~~MetliYfi)~~~?r - ------------- _ _!IDL 1 333 -~g/Kg ~412110_~---~_!: __ 

3-Nitroaniline NDI 1 1665 ug/Kg 04/21/~~~--
-4,6-Dlliitro-2-methYlphenOf" ND/ 1 1665 ug/Kg 04121/04 DP 
~romophenyl-phenylether NDj 1 -----nj ug/Kg 04/21/04 DP 

~ ~~hloro_:~YiPhenol I NDf 1 333----ug7Kg-o4~1/04 _!)_!. __ 
--· 4-C~oroani!ine -· _ I NDj 333 ug/Kg 04/21/04 DP 

4-Chlorophenyl-phenylether 1 NDI 1 _ 333 · -ugocg ___ o4t2ilo4-0P--
=--~-Methylphen~_l __ ··--------------1 ~--1 ___ 33.3 ___ ~~ 041.~~1.?!~-~~--·--

4-Nitroaniline ____ l ____ ~-- 1 1665 ug/Kg 04/21/04 DP 
-·4:-ffitroPileitO!________ --~ 1 1665 --u:g,Kg--04121104--fi:p-

Acenaphthene I NDI l 333 ugtKg ___ 04/21704_i5P_ 

Acenaphthyleiie--·------ L ~---1___ 333 u~!!._ ___ ()4j2 l!04__DP _ 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-.R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request U-/92b results, page lb ot bO 



II 

Order#: I 513653) 
Matrix: SOLID 

,'l3te Sampled: 04/15/2004 
l ._J 1e Sampled: 09:25 
Tampled By: 

Analyte 

Client: BHATE 
<.:llent Sample ID: HUST-DP02-5 

Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
Antbracene 

-·- Beiizidine ___ _ ___ __i. ____ ND__.I __ , 1 333 ug/K.g 04121104 ____ !:?_~----
~ 333 ug/K.g 04/21/04 DP 

Benzo(a)antbracene _____ _.____ NDj 333 ug/I(go4721104---DP··-

~~a~~~-~---_-_· .. J _______ ~ 1 333 ug/Kg ___ 04f7:1~~~ 
Benzo(b)tluoran~:~------------~I -· --~L_ 1 333 ___ ug/Kg 04/21/~~-__?! __ 
Bemo(g,h.i)peryiene I NDj l 333 ug/K.g 04/21/04 DP 

Benzo(k)tluoranthene I NDj 1 ·-·--n3ligikg--O~~~/O~-- =°-~~~= 
Benzoic Acid I NDL l 333 ug/K.g 04/21/04 DP 

-=-Benzy-"7"1--::alc-oho~l------------_--'l'----NDc= I ---l--333""ug/Kg- 04/21/04 DP 

bis(2-Chloroethoxy)methane ______ __.! ___ NDL_ 1 333 __ ~g/Kg -~~1/04 DP __ _ 
bis(2-Chloroethyl)ether I ND! l 333 ug/Kg 04/21/04 DP 
bis(2-Chloroisopropyl) ether ______ ·c-·- NDl _____ 1 --3-n-~~g-_ -·o47211o4 _____ DP 

- bis(2-EtliYlliCxYOPhthalate___ l ~ 1 333 ug/Kg 04/21/04 DP 

__ B_uty_lbenzylphthalate ·--_-__ J·- ND,-- 3~3 ug/Kg __ ?_4121/~ _ _I)P= 
Cbrysene -~'- _ND! _ 333 ug/Kg 0_~12!/0~----~ 

--Di4&1tYJi)iiihalate j NDj 1 333 ug/Kg 04/21/04 DP 

Di-n-octylphthahtte -_------------~'- NDj 1 333 ug/Kg 04/21/0~DP---
- Dtbenz(a,h)anthracelie NDj 1 333 ug/Kg 04/2f/04 DP 
--Dibenwfuran --- ND( 333 ugii{.go4/21704--i5P 

--biethylphthalate-- NDj 333 ug/Kg 04/21/04·-~ 
-- Dimethylphthalate NDI 1 333 ug/Kg ·"o4i.ill04--DP-
- Fluoranthene---·--- NDf 1 333----ug/Kg 04/21/04 fil>" 
--F1ii"Orene______________ ND! -----333"u~g -·04121104--or-
--HexachlorobenzeD.-e __________ ___.____ NDj 1 333 ug/Kg 04/21/04 DP 

Hexachlorobutadiene ___ ,, _._I ___ ND__._!_ --~----Ug/Kg--04121104 DP 

~exachlorocyciOPeli'tadfeiie' ____ ,_L__~ -·-1-----n3 -- -ug/Kg--04/2i7~I5:P __ _ 

Hexachloroethane NDj 1 333 ug/Kg 04/21/04 DP 

Indeno(l,2,3-c,d)pyr-e-ne--_~-------·L_ ___ ND! 1 333 ugJkg ---~412!1?_4 DP 
Isophorone L__ ____ ~ 333 ug/K~ 04/21/04 DP 

N-Nitroso-di-n-propylamine ____ _J_ NDI 1 ---~33 ug/Kg _ 04121/~~--DP ___ _ 
N-Nitrosodiphenylamine __L NDJ 1 333 ug/Kg 04/21/04 DP 
Naphthalene ------- -- 1 ---~c----c---333-ug7Kg--04tw04---i5P-

Nitrobenzene _______ l ______ NDJ_ i 333 ug/Kg 04/21/04 DP-

-~tachlorophenol --NDf ---1- -1665 - ug/Kg ___ 04!2Tt04--DP ___ _ 

_ - ~-:-:-thren-~---------- -----------,~!. -- :: -·- ~~~ - ~=-~~~:~--~!--
-____ -i>yren_---__ e _--=-_-=_·-_·---=--=-·=--- I NDf 1 333 ug/Kg 04/21/04 --i5p-· 

Surrogates Units Control Limits 

ASSOCIATED LA BORA TORTES Analytical Results Report 
8-.R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab llequest 127nti results, page 17 of bO 



II 

Order#: I 5136531 
MatriX: SOLID 

Client: BHATE 
Uient :Sample ID: HUST -DP02-5 

,,~te Sampled: 04/15/2004 
:'. ie Sampled: 09:25 
~mpledBy: 

Analyte 

8270C Acid/Base/Neutral Extractables 
2,4,6-Tribromophenol (sur) 

-· ·2-Fluorobiphenyf (sur) 

Result OF DLR Units Date/Analyst 

···--·--··--_J_·--··· ~ ·------~----~.!--=-~-~----
____ __JL__~-------~------··!-~_::_!_!_~-- . ---

~-------- -·-% ____ :~~~-------
Nitrobenzene-d5 (sur) 461 % 23 --~~------

-PiieOOi=ds (sur) ____________ ..__ ___ 5-71 % 24 - 113 
-··Terphenyl-d14 (sur) 841 % 18 - 137 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R"" Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Kequest 127\/26 resui ts, page HS of 6U 



II 

Order#: I 5136541 
Matrix: SOLID 

Client: BHATE 
C:Hent Sample ID: HUST-DP02-6 

~te Sampled: 04/15/2004 
~. .. 1e Sampled: 09:25 
""M'mpled By: 

Analyte Result DF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (W/S/W) 

Antimony _J NDI ---1-~---ro~g _.9~~~~ ~--
Barium _J 21.0j 1 1.0 mg/Kg 04/21/04 KN 
Beryllium -----___ C ____ NDl---i--·----().5··-m~~01104 ~ -
Cadmium L__ ___ NDj __ l ____ O~? mg/Kg -~~1/04 ___ ~ 
Chromium J__ 2.88l 1 1.0 mg/Kg 04/21/04 KN 
Cobalt -·------------L_ - i.o3c--i-- o.s mg/Kg 0412i/04_KN __ _ 
Copper ··------------- _ - u1 __ ~--i---~-mg/Kg<W211041CN--

- Lead -----· . ·---- 1 ND! 1 0.5 mg/Kg o4i21104--K:N-
-~yl)deilum--------------···------, NDI ·- • ---T])Ing!Kg --041i11o~KN-~·= 

Nickel L __ 2~- 1 1.5 mg/Kg 04/21/04 KN 

Selenium I 5.201 1 1.0 mg/Kg 04/21/04 ~ -silVef___________ I ND! 1 0.5 mg/Kg 04/21/04 KN 

Vanadium I 5.731 1 0.5 mg/Kg 04/21/04 KN Zinc·-=--==---==-- I 7.691 1 5.0 mg/Kg 04/21/04 KN-

6020 Metals by ICP/MS 
,<'~ 

------------
Arsenic _J_ 0.851 10 5.0 mg/Kg 04/20/04 NK. 

-·- Thallium-----··----·-------···------1. __ _,,0-.1....,.4~1 -_-_--1~0~~~~-s_."o_~gtK--_g __ ~0_41_20~~4-· -----~~-~ 

7471A Mercury in Solid/Wipe 

Mercury 0.14 mg/Kg 04/19/04 MDJ 

8015 Carbon Chain I 

···--·-·-· ---· 
C06-CIO 

--------------
ClO -C22 

C22-C36 

8260B Volatile Organic Compounds 

1, 1, 1,2-Tetrachloroethane ______ __._ ___ ND.........._I t s ug/Kg 0411~104 ~---
__ 1~1,1-Trichlo:oetb.ane I NDI ~ 5 ug/Kg 04/19/04 AM 

--~2,2-Tetrac~oroethane _ . I ND! 1 -5----ugiK~-~~/19/04--~~ 
1,1,2-Trichloroethane L NDl I 5 ug/Kg 04/19/04 AM 

----1,f,2~~~Chio~o~tf~oroeihane--------··-------I -- ···- ND! ___ i -=-~- -tigocg 04119/0"4_.AM_. 

R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCIATED LABORATORIES Analytical Results Report 

Lab Request 127!J26 results, page l!J otbO 



11 

Order#: I 5136541 
Matrix: SOLID 

Client: BHATE 
l:lient Sample ID: HUST-DP02-6 

,,.Atlte Sampled: 04/15/2004 
~_,, 1e Sampled: 09:25 
"Simpled By: 

Analyte Result OF DLR Units Date/Analyst 

82608 Volatile Organic Compounds 

1,1-Dichloroethane I NDl 1 5 ug/Kg 04119/04 AM 

-·-1;r:Diehioroetliene ~·=-· __ l ND,---1 --·-5-ug/Ki-64/19104 ... -~-

-----~-'-~~~ichtoro~ropene_·~- I ND! I 5 u~g _ 04/~?!04 __ ~---
1,2,3-Trichlorobenzene ______ I_ ND! 1 5 ug/K.g 04/19/04 AM 

__ l,2~~Trichloropropane NDj I ·---~ ug/Kg 0411_?~04_ ~--

---~~~~=-~~chlorobenzene L__~L_! ______ s_ ug/K!.____~~!9/~~---~--
1,2,4-TrlmetbYibCnzene ~ I 5 ug/Kg 04/19/04 AM 
1,2-Dibromo-3-chloropropane --- NDj I 5 ug/Kg-04719/04 -AM 

-l,2-Dibromoethane I ~I I 5 ug/K.g 04/19/04 AM 
1,2-Dichlorobenzene I _ NDj I 5 ug/Kg -- -<Wf9To4AM-

1,2-Dic~~~ane _ I ND! I 5 ug/Kg · 04/19/04 AM 
1,2-Dichloropropane ________ _J___ NDL_ _____ l ____ 5_ u~!__?_~~~o~. AM 
1,3,5-Trimetbylbenzene I ND! I 5 ug/K.g 04/19/04 AM 
1,3-Dichlorobenzene L-~--~- 1 -·--]1ii'K8··- 04h9/04-·AM---

~I_,~-Dichlo~proic~e__ L _____ ~'--··· ! ______ ~ ug/Kg -=--~ti~~?.'.!. ·-~= 
1,4-Dichlorobenzene L_ __ ~L 1 5 ug/Kg .. 041~?!04 --~--
1-Chlorohexane I ND! 5 u~---~_!9-'.?.~ ~---
2,2-Dichloropropane ~I 1 5 ug/K.g 04/19/04 AM 

~Utanone (MEK) l NDj 1 100 ug/Kg 04/l9/04 .. AM-
2-ChloroethYt vinyl ether ND! 1 5 ug/Kg 04/19/04 AM 

---2-=alforotoluene ND! I 5 ug/K.g 04/~ AM 
2-Hexanone ND! 1 5 ug/Kg 04/19/04 AM---

.... -~Chlorotolueoo. _________ !_ NDj I 5 ug/Kg o4119io4- AM·-

~-- 4=f!etliy~-:f-11.entan~ne (~K) ·--· I ----~ 1 5 u~g - 04/19~04 ----~ 
Acetone I _ NDj 1 50 ug/Kg 04/19/04 AM 

-xCetonftiiie- .. ·------- ··. 
1 

NDI 1 ·--sug/Kg ___ 04119104-- Mi ·· 
-· Acrolein ND! ----1--------wo----ugocg--041~_9104----~ .. 

Acrylonitrile NDI 1 _-2.__~~g 04/~?~~--~-
Allyl chloride ND_L 1 5 ug/Kg 04/19/04 AM 
Benzene L ---[3JL1 5 .. ug[Kg--64Ti9To4' AM 
Benzylchloride -----· -- NDj i----5-·ug/Kg 04/19/04 ~ 
Bromobenzene___________ I ----NDI ___ 1 ___ 5 ugiicg-64119/04 AM 

Bromochlorometbane --------------------·- NDL--1 ---· sugJKg--- 04/19/0~r-·AM'-· 

Bromodichlorometlulne ----·---.. --·· l_ ·---NI?J --c·-----5--ug/Kg -04/19/04~~.r

Bromoform ·------- · .. I --- .. -Nbl ·i-- --5··-·ug/Kg~~--04/1~~4 -~= 
Bromometbane _____________ ,,______ L ND! 1 5 ug/Kg 04/19/04 AM 

-- earb'ODDfSUifide ___ .. ___ 1 NDI 1 s ·-ug1KgMJi9104 --,.w-
_carnon tetrachloride I NDI -~-- us.tKg----o47i9/o4 -AM-

'· R = Detection limit for reporting pmposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 
"""'-

ASSOCL4 TED LA BORA TORTES Analytical Results Report 
a-

Lab Request 1'l.7'J'l.6 results, page 10 of60 



II 

Order#: I 5136541 
Matrix: SOLID 

~te Sampled: 04/15/2004 
( te Sampled: 09:25 
~pledBy: 

Client: BHATE 
Client Sample ID: HUST-DP02:-6 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Chlorobenzene L ~ I 5 ug/Kg 04/19/04 AM 

--~oroethane -----------=------===--==---==1 -· ---NDI -1 ·-··----511~~--···0:4~9io~r=:·AM= 
Chlorofonn J_ NDL I 5 ug/Kg 04/19/04 AM 
Chloromethane _._l--~I __ 1 ____ 5- ~~-154719704--~---

cis-1,2-Dichloroetbene I ND! 1 5 ug/Kg 04/19/04 AM 
cis-1,3-Dichloropropene I NDj 1 5 u~g __ ?~/19/0~ A1Vf 
cis-1,4-Dichloro-2-butene ND! 1 5 ug/Kg 04/19/04 AM 
Dibromochloromethane _L_ ND! 1 5 ug/Kg 04/19/04 AM 
Dibromometbane I ---NDI 1 5 ug/Kg ---·04719/~AM-

--Dichloroditluoromethane I NDI 1 5 ug/Kg 04/19/04 AM 

Ethyl-benZene -- _ __l_ 4.6 Jj 1 5 ug/Kg 04/19/04 AM 
. Ethyl methaerylate _______ ----- I NDj 1 5 ug/Kg 04/ l 9/0·f --AM-
--. HCXaChlOrobutadiene I NDj 1 5 ug/Kg o4i19t04 AM 

Iodomethane I ND! 1 5 ug/Kg 04119/04 AM 

lsopropylbenzene (Cumene) I ND! 1 5 ug/Kg 04/19/04 AM 
Metbacrylonitrile I ~ 1 5 ug/Kg 04119104 AM--

Methyl methacrylate NDL_ __ ! ___ 5 _ u~ _?4119~.AM-
Methyl-tert-butylether (MTBE) _l NDj 1 5 ug/K.g 04/19/04 AM 
Methylenechlori~---------· -- ,---- NDf 1 --5- ug/Kg--04/19/o4_AM __ 

n-Butylbenzene --.---- ·-- ----·c_ ~I -~~ .. ~--~-~~g--04119/?~- -AM= 
n-Propylbenzene __L__ NDj 1 5 ug/Kg 04/19/04 AM 
Naphthalene ··-----------------·- j ------ND,-·· 1 -5_ u~----64119i~-- AM·-~ 

p-Isopropylt01Ueile___ NDL_ I 5 ug/Kg 04/19/04 AM 

-PCiitachloro~~ane ~J___ ___ 1 ____ 5_ u~g- ~il9/0·f· AM __ 

Propionitrile ND( -~-- 5 u~__!___~~/19104 _ AM 
sec-Butylbenzene _______ NDj I 5 ug/Kg 04/19/04 AM 

---~-tyrene______ ND! 1 5 ug/Kg 04/19/04 AM-
tert-Butylbenzene NDj 5 ug/Kg 04/19/04 AM 

Tetrachloroet:hene··· ND! ___ 1 ~--5 __ ug/Kg 04ti97MA11 

Toluene 8.lj l 5 ug/Kg 04119/04 AM 
-·- trruis-l,2~Dichloroeth.ene--·· ND! 1 s ug/Kg --04/19/04 AM--· 

·---1~3-Dichloropropene NDj f----5--uglK.i._ 04/~~704""AM-

trans-I ,4-Dichloro-2-butene _ I ND! 1 5 ug/Kg 04/19/04 AM 

- Trichloroetben.e _L_ ___ ~ __ l ___ ~~ ug/Kg 04/l9/04 AM 
--YriChi.Orofluoromeullme-- _ND! I 5 ug/Kg 04/19104 AM 

Vinyl acetate ___ _ I -~ l 50 ug/Kg 0411_?!~ AM 
Vinylchloride __J ~ 1 5 ug/Kg 04/19/04 AM 

Xylenes, total -··-----------~_J~~=~~::~~----l-----5-~~~!IK!___ 04/l~/04 --~ _ 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-l =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l"l.7':Jl.b results, page :tl of bO 



II 

Order #: I 5136541 
Matrix: SOLID 

Client: BHATE 
<:lient Sample ill: HUST-DP02-6 

~te Sampled: 04/15/2004 
: ie Sampled: 09:25 
"M'mpled By: 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Surrogates Units Control Limits 

------------------- ------------
Surr 1 - Dibromotluoromethane I 821 

Surr2- l,2-Dichloroethane-d4 I 11 lj 
---------

Surr3 - Toluene-d8 l lOOj % 70 - 135 
-=surr-4c----p--=B=-r-om--o-f-,--lu-oro_be_nzene __________ I 921_ _______ 0_Yo ___ ---_-i6- 135--~-=---~-

8270C Acid/Base/Neutral Extractables 

I,2,4-Trichlorobenzene _________ J ______ Nb( ___ l ___ 333"- ug;kg _____ i:i4721/04--oP 

--1,2--Dichlorobeilzelle"---------·------·--· _J·---- ND! -·--1---33} ugfl(g-64721/04 .DP 
1,3-Dichlorobenzene ·--·-·---------- ,-------~, .:~ -~ 333-ugJK&°--647211<>4- -DP __ ___ 
1,4-Dichlorobenzene NDj _ 1 333 ug/Kg 04iii/o4-DP--
2,4,5-Trichlorophenol NDj _ 1 1665 ug/Kg 04/21/04 DP 

-Z,4,&:TrichlOropilellol" I NDj I 1665 ug/Kg 04/2fi04_J5P __ 

2,4-Dichlorophenol L_~ 1 333 ug/Kg 04/21/04 DP 

2,4-Dimethylphenol I ND! I 33~ ug/K._!____?4121/~~ DP . 
-·- 2,4~Dinitrophen0l___ L ~ 1 1665 ug/Kg 04/21/04 DP 
··z.4-15illitrot0iiiene ---· --------- I ----NDI ·· _1 _____ 333Ug;Kg-0472i704--·--15p --

2,6-Dinitrotoluene ------------·-I NDJ__ _l __ -333 _ig/Kg __ 04/~e~~ [)P __ _ 

--- ·2-ciiloronaphthalene ~- NDL I 333 u~g __ 041211~-~ 

--2-chloropiienof·--·--- NDj 1 333 ~~g ~~~l!~~~-----
2-Methylnaphtbalene NDj I 333 ug/Kg 04/21/04 DP 

2-Methylphellof _L_ NDI 1 333 ~.!__-~~/21/04.DP-
2-Nitroaniline J NDI 1 1665 ug/Kg 04/21/04 DP 

2-Nitrophenol I NDl__~ 333 u~g 04/21/04 DP 

3,3-Dichloro~dine ___ J __ ~ ______ l__ 333 ug/Kg 04~~_1104 _ 1.?~-----
3-Methylphenol ___________ J ______ ~ 1 333 ug/K~~~l/04 --~~- __ _ 
3-Nitroaniline I NDL 1 1665 ug/Kg 04121104 DP 

---;r,-6-Dinitro-2-methylpheno_l ___ --·-----·· --_j__ NDI __ 1 ____ I665Ug;K--g--64/21/04·--DP -

-4-BromopheiiYf-PheiiY!etiier- -------··---~ -·---NDI f---333ugocg -o412iio.fr>I>--

4-Chloro-3-methy1pheno1 --------- j---·-NDI ---.--- 333·--ug;Kg---04i21/04 DP--
---;f-Chloroaniline -·-----·-------- ,--·l'IDI 1 .. ---n3----Ug;Kg-04/21/040P-

4-Chlorophenyl-phenylether 1 NDI 33~ u~~---~~2.!!_?4 --?!~-= 
_4~Methylphenol --~ I 333 ug/Kg 04/21104 DP 

4-Nitroaniline NDI 1 1665 ug/Kg 04/21/04 D~. nu 

4-Nitrophenol I NDI I 1665 ug/Kg 04/21/04 DP -- -- 'A.cenaphthelle_________________ __J ND_L_ 1 333 ug}Kgo4721104- ... DP-

--_ ~~~p~_!':iyI~e -=~------------__ ,-----Ni:>J.. -- I 333 u~!-- ?~~~1!94- _DP== 

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-, R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor . .._v 

Lab Request l'l.7':ll.6 results, page U. of 60 



II 

Order#: I 5136541 
Matrix: SOLID 

1~te Sampled: 04/15/2004 
\...,,_~ 1e Sampled: 09:25 
TamptedBy: 

Analyte 

Client: BHATE 
<..:lient Sample ID: HUST-DP02-6 

8270C Acid/Base/Neutral Extractables 

Result DF DLR Units Date/Analyst 

Anthracene ND! 1 333 ug/Kg 04/21/04 DP 
Benzidine ·-----··--- NDI -r---mugtKg ·-04l2ii04 DP-

Benzo(a)anthracene ND! _ 33T-ugocg ___ 6472i704- DP-

Benzo(a)pyrene ND! l 333 ug/Kg 04/21104 DP 
Benzo(b)tluoranthene ND! I 333 ug/Kg 04/21/04 DP 
Benzo(g,h,i)peryleOO-···-- ND! 1 333 ugJKg--04/2i704--DP--

Benzo(k)tluoranthene ND! l 333 ugtKg· 04/21/04 DP 
BenzoicAcid NDI 1 333 ug!Kg----cf4/21/04--DP-
Benzyl alcohol NDI l 333 ug!Kg-647W04-DP- .. 

~2:Chioroeih---oiY)methane NDI 333 ug/Kg 04/21/04 DP-

bis(2-Cbloroethyl)ether _:Nl)I I 333 ug/Kg--64121104 __ DP __ 
bis(2-Cbloroisopropyl) ether NDI 1 333 ug/Kg 04/21/04 DP 
bis(2-Ethylhexyl)phthalate I ND! 1 333 ug/Kg ·---o412i704--·15p--
Butylbenzylphthalate __ l_ ND! I 333 ug/Kg 04/21/04 DP--
Chrysene ·--·-----_L NDI I 333 ug/Kg 04/21/04 DP 

~-n-butylp~-th~te _______ I ~ l 333 ug/Kg __ 04/21/0~_EP __ 
Di-n-octylphthalate _l_ ~ 1 333 ug/Kg 04/21/04 DP 
DibenZ(a,h)anthracene · -·---- l ·-·--ND[ ---1-- - 333 ugocg-M/2li04- DP-

Dibe~furan-------··---- ---·--=_c_ NDI ·-- _ 1 -~ 333 ~~g --~~0~121!~~- DP---= 

~~?1Yl~hthalate ~j_ ___ l 333 ug/Kg 04/21/04 DP 
Dimethylphthalate I ND! 1 333 ug/Kg 04121104 DP 

-·Ruoranthene----~---- __L --NDf l 333 g1K 04121104 DP 

-~~ - I - NDL 1 333 :g/K: 04ifil)4-op-

Hexachlorobenzene _ ___J_ ND! l 33~ ug/Kg -~/21/04 ____ ~ 
Hexachlorobutadiene I NDj 1 333 ug/Kg 04/21/04 DP 

Hexachlorocyclopentadiene I NDI 1 333 ug/K~ 04/~ 110;,r. __ ~~---
-Hexachloroethari.e I ND! 1 333 u~-~~1/04 DP 
~ Inde~o(l,2,.3~C,d)pyrene ··---· _ ND_L_ .------333 ug/Kg 04!~1104 __ _I?.: ___ _ 
__ Isol'~orone____ ___ ~L 1 33~ ug/Kg 04/21/04 .. -~~--
__ N-~itros~~i-n-propylamine NDI 1 333_ · ug/K~. 04/21/04 D~-

N-Nitrosodiphenylamine ~ 1 333 ug/Kg 04/21/04 DP 

- Naphthakn-e ------==--------- NE!_ --. - 3_~3 ~--04721io4 n:P·· ·-
Nitrobenzene I NDI 1 33!,_ ug/K.~~4!~~~--1?~ _ 
Pentachlorophenol _J NDL 1 1665 ug/Kg 04/21/04 DP 
Pheruintiireiie-------=--=~·=--··---- ---··--=-NDI - 1 333 tig;Kg--·--04121!.~-- ~t=.-

Pbeno1 J NDJ 1 333 ug/Kg 04121/04 DP 

---pyfene ----·---- ---·--· ----~~f:--- __ NfiL~ __ c·- __ 333 -~glf(&. ___ 04/2-i?.~---ni>-~~ 

Surrogates Units Control Limits 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND"" Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l:l7!:1:l6 results, page :l3 of 60 



II 

Order#: [ 5136541 
Matrix: SOLID 

/''~~te Sampled: 04/15/2004 
~.1e Sampled: 09:25 

Sampled By: 

Analyte 

Client: BHA TE 
l:lient Sample ID: HUST-DP02-6 

Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extraetables 
2,4,6-Tn"bromophenol (sur) L 611 % 11-122 ------
2-Fluorobiphenyl (sur) ------·-L _.. 49L -----o;;---· so-=-ils _____ _ 
2-Fluorophenol (suf) .. ___ . ___________ _l-----781 --------% -·----25 - 12T ____ _ 

--- L 571 ·--~-·-·n::T2o-- ·--Nitrobenzene-dS (sur} 
Phenol-d5 (sur) 
Terphenyl-d_1_4-(s-u-r)-

------- I ---~ 7!1=--=-----·-----%------ 24 - Tf3 ___ _ 

---------~----~--- % 18 -137 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
18.-..R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Facto1 

Lab Kequest 127916 results, page 14 or 60 



Order#: [ 513655l 
Matrix: SOLID 

~e Sampled: 04/15/2004 
\. __ ~ .e Sampled: 08:55 
Mmpled By: 

Analyte 

Client: BHATE 
Uient Sample ID: HUST-DP03-4 

Result OF DLR Units Date/Analyst 

60108 ICP CAM Metals Only (W!SIW) 

---A.ntiiiiony --- ------------------,-.,,----·-------- ~I 3.0 mg/Kg 04/21/04 KN ---Barium _____ _ 
----L-- 831 1.0 tiigti{go~~il/04--_10 -

Beryllium ________ __,c__ __ ND_,_I _____ o._s mg/Kg 04/21/04 KN 
Cadmium ND! 0.5 mg/Kg 04/21/04 KN 
~um 3.221 LO mg/Kg 04/21/M- Kif-

Cobalt ·---·-------------'--! ___ I __ .0_4__._l _____ o.s. mg/Kg 04/21/04 KN 
_c_op_per ______________ _J_ 1.~ 1 LO mg/Kg 04/21/04 KN-

Lead ----~'---~ __ _! _____ ~'.?_~~g 04121104 ICN---M<>iYbdenum_______________ 
1 

~---1 ___ 1.~~~g 04121104 KN 

Nickel ______ L __ !._:~L l 1.5 mg/Kg ___ 04~~1!04_~_ 

Selenium I 3.7~ 1 1.0 mg~~---?.4'2~~~---~-·-
Silver ---~ I 0.5 mg/Kg 0~12~?~ _ KN __ 

Vanadium I 7.741 I -~~- mg/Kg --~4/2~~~-
Zinc L __ ~:_lL .. _1 ______ 5_.~-~~~-- 0412.1104 --~-

6020 Metals by ICP/MS 
/~' 

__ Ars_em_-_c _ ~-.--==----=-.------------ I 0.961 10 ---5.0 ___ m_g/K_g ____ 04-/20t-04_NK _ 

____ -_ -_ -_ -_-_---~-_---==--· _L_ __ o._19J __ 1~ __ -s_.o __ ~g!J?:g -~3_0_,°'.!-~_--·NK_--__ _ Thallium 

7471A Mercury in Solid/Wipe 

Mercury N1?._.__l _____ o_._14 __ m_g!Kg ?_4_11_9_/0~ ____ MD_~ _ 

8015 Carbon Chain I 

C06- ClO ·-- J___ NDJ 10 30.0 mgii(g-·64rn704 ___ AF--
CIO -C22 -- -------, ----20~---·5-o--iso:if. mg/Kg 04/21/04 AF 

__ c2~-~ C3~----------- ·--,---·-NDf _ _!~ _____ 5o.o __ ~~~~- -0~12-~104~~~--~-

8260B Volatile Organic Compounds 

1,l,1,2-Tetracbloroethane L_ ~ 1 5 ug/Kg 04/19/04 AM 
I,1,1-Tricbloroethane ------- -lifuj __ 1 ___ ---5-ug/Kg---~~04 ~---

1,1,2,2-Tetrachloroethane L ND! 1 5 ug/Kg 04/19/04 AM 
l,1).-Tricbloroethane --------j NDj 1 ---5 ··--ug/Kg----o:fil9/04 ··-Mr 

---~~-Trichlorotriilu~o~ane -·--------- --f~---~i-~·--·· 5 ·--~~IK~--~-~!~_?104 .!'!!--~ 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-l = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l'l.71/1.o results, page 25 of 60 



11 

Order#: I 5136551 
Matrix: SOLID 

.P4'te Sampled: 04/15/2004 
! 
~,e Sampled: 08:55 

Sampled By: 

Client: BHATE 
Uient Sample ID: HUST-DP03-4 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

1,1-Dichloroethane I __ .... ___ NDI ___ .1 _____ ? u~~4/1~!04 AM_ 

1,1-Dichloroethene l_____. __ NDl I 5 ug/Kg _04~~-?~~~--~-
1,1-Dichloropropene ND! 1 5 ug/Kg 04/19/0~--~-
l,2,3-Trichlorobenzene NDj I 5 ug/Kg 04/19/04 AM 

l,2,3-Trichloropropane . I ND! I 5 u~g ._?4/19/~ AM_ 
1,2,4-Trichlorobenzene ___J ~ 1 5 ug/Kg 04/19/04 AM 

____ l,2,~~Trim~thylbeniene -------- r·----101 -----l----5-- ug/Kg 04/19/04 AM 

-·l,2-Dtbromo-3-ch~oropropane ND! 1 5 ug/K~--0~~9/04 -~---
1,2-Dibromoethane _J_ ND! 5 ug/Kg 04/19/04 AM 

---.:l~Dichlorobenzene -------------· NDf I 5 ug/Kg 04/19/04 AM 

l,2-Dichloroethane I NDI 1 5 ug/Kg 04/19/04 AM 

1,2-Dichloropropane I ND! 1 5 ug/Kg 04/19/04 AM 
1,3,5-Trimethylbenzene I 3.9 JI 1 5 ug/Kg --C>4Ti9764 ___ AM __ _ 

----I~~~icliiOrobenzene I ND! 5 ug/Kg 04/19/04 AM 

l,3-Dichloropropane ·- I ~I 1 5 ug/Kg 04/191?~~---
l,4-Dichlorobenzene J_ NDJ___ 1 - 5 ug/Kg 04/19/04 AM 

_ 1-Chlor~hexane --·--------~--- NDI_ - 1-=---~- -1iWKg---=?_4~~9"t()~-· AM .. _ 
2,2-Dichloropropane __J_ NDI 1 5 ug/Kg 04/19/04 AM 

---2-Butii.OOe{MEK-) --------------· ___L_--NDJ I ---100. ug/Kg 04t19/o4_ili __ 

----Y-..ChlOroethyl vinyl ~ther ·--- ----=-~~~~- NDJ--1~=~~5- u~_g ---~?4~19/M~--AM-
2-Cltlorotoluene NDI 1 5 ug/Kg 04/19/04 AM 

2-Hexan.one __J ___ ... NDj 1 5-~· ufYI(~ ~?i~/04 ~=~ 
4-Chlorotoluene I --~-~--l ____ s __ ug/Kg --· 04/19/04 AM 

-""4-Meti1Yf=2- Pentanone (MIBK) L___ NDI 1 5 ug/Kg 04/19/04 AM 

Acetone _____ I NDI I 50 ug/Kg ~!!9104 AM 

_ Acetonitri~_e______ _ _ ___L __ ~I 1 5 ug/Kg 04/19/04 AM 
Acrolein ____ L___ ND! I 200 u~64/19/04 --AM-

--Acryfonitrile-- I NDI 1 5 ug/Kg 04/19/04A°M--

-AiiYlc~~~ri~~-----·------- __J. NDI 1 5 ug/K.g--64/191~ ~---
Benz.ene I 4.1 JI 1 5 ug/Kg 04/19/04 AM 
~I chloride ----~- NDI 1 5 ug/Kg 04119704~---

-BromObenzene -·----- NDI_ 1 5 ug/Kg 04/19/04 AM 
Bromochloromeihalie____ NDI 1 s ug/Kg 04/19/04 AM 

Bromodicbloromethane NDj 1 5 ~~g _=-__ ?_4/19/04 AM _ 

Bromoform l ~ 5 ug/Kg 04/19/04 AM 
Bromonie&me-----=-==~----------1---·- ND! 1 ·-5-·-ug/Kg ---04119104 ___ AM_ 
Carbon Disulfid~--- I ---~I 5 ugocg .. '64/19/04-- AM 

__ Carbon tetrachlo~~ .. --- -------·-- . _ _l__.~I. 1 5- ug/Kg__ 0411~~ ~~=-

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-,R. = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest l2792b results, page 26 ot 60 



II 

Client: BHATE Order#: I 5136551 
Matrix: SOLID <.:lient Sample ID: HUST-DP03-4 

~te Sampled: 04/15/2004 
~ .... die Sampled: 08:55 
Tampled.By: 

Analyte 

8260B Volatile Organic Compounds 

Result OF DLR Units Date/Analyst 

Chlorobenzene I NDj 5 ug/Kg 04/19/04 AM 
5 uiii{g ___ 04/19/04 AM Chloroethane _____ J NDI 1 
5 ug/Kg 04/19/04 -AM--

Chloroform ----~----NDc=-'l. __ 1 __ 
-Chloromethane I NDL__ _ 1 s ug/K.g ·-04/}9~ -A:K.f-

cis-1,2-Dichloroethene I NDI l 5 ug/Kg 04/19/04 AM 

__ cis-,-1,3_--=Dc-:-ic_h_lo_ro_p..,...ro_pe_n_e ______ ====~=~~'l_·-==----_ND_~I _·_-__ l ______ s __ ~g/K_g_·_-- ~~?~~ --AM-
cis-1,4-Dichloro-2-butene I_ NDj l 5 ug/Kg 04/19/04 AM 
Dibromochloromethane ______ ___._ ND! 1 -5-ug.;kg 04/19/04 AM 

Dibromomethane NDj l 5 ug/Kg _-04_11_9_1~ -~-
Dichlorodifluorometbane NDI 5 ug/Kg 04/19/04 AM 
Ethylbenzene ------ I ~- 1 s ug/K.g o4ll9/04 AM 

=c~::::ne-_-=_-____ ·-___ -_·------~-L-__ :t--~ ~ :::·----~~~:~~ : ·-
-- IodometbaOC-____ L_ NDI 1 5 ug/Kg 04/19/04 AM 
--IsopropYtbenzene (CUlnene) .. -- I 4.7 11 l s ug/K.g -·-- 04119104_1\M __ _ 

--Methacrylonitrile-- ND! 5 ug/Kg 04/19/64 AM-
~ethyl methacrylate ND! _5_u_g/K_g __ 0_4_/_19-/04 ___ AM __ 
---::~:---::--,---:-----0-~--=--==-=---------'----::-~----=----~---==-- --------

Methyl-tert-butylether (MIBE) NDI 5 ug/Kg 04/19/04 AM 
Methylenecbloride ___________ _.__ ___ ND_._I ___ 5 ug/Kg 04/19/04 AM 

_n_-_B':1tyl~_ne ___ -··=------_ -_-_-_____ I NDj 5 ug/Kg~7i9!04-----~ 
n-Propylbenzene _______ L_~, ___ 1 ___ s_ug/Kg 04/19/04 __ ~--

--~iiihafene- __J -~--1 ___ s ug/Kg 04/19/04 AM 

p-Isopropyltoluene _J_ ______ ND~'--·--- .. 5 ugll(g---o4/I~AM:-
Pentachloroethane I ND! 5 ug/Kg 04/19/04 AM 
Propionitrue -- I NDI -S-ui'Kg-o4tl9/04-~=AM 

sec-Butylbenzene ·------ I NDI 5 ug/Kg 04/19/04 AM 
__ styr __ ene ___ _J NDj . I 5 ug/Kg 04/l~!~~--

tert-Butylbenzene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

I NDL_ 1 5 ug/Kg 04/19/04 AM 
I ~I -1--.. ··--s -~g/Kg --Y41f9704._AM:_ 

L ____ .~.- 1 5 -~g/K!_ ~/l~~ AM --
ND! l S ug/K.g 04/19/04 AM 

trans-1,3-DiChloropropene_______ ___J_ NDI _1 ___ ~-~~g _?f~2_/~- -AM--
~- ~-:f.4:Diclifol-0-2-buteiie----·---=·==--·-L~---!IDI ···-~--- ---~-~~..!.. .. ___ 041~~~-- AM_ 

I NJ?I 5 ug/Kg 04/19/04 AM 
. -TrichiOrOtillofOmethaiie--·-------···~-----· _ _._l ___ ND___,I._____ 5 ug/Kg . 0411~!?.~ ·- ~--

Trichloroethene 

Vinyl acetate ___________ __. _____ ND__._! ____ 50 ug/Kg 04/19/°-~--~-
-ViliYfCliiOrfcie NDI 1 5 ug/Kg 04/19/04 AM 

Xylenes, total 641 1 5 ug/Kg -~4/19/~--AM 

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-t =Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF ==Dilution Factor 

Lab Request ll7!126 results, page 27 ot 60 



II 

Order#: I 5136551 
Matrix: SOLID 

Client: BHA TE 
Uient Sample ID: HUST-DP03-4 

,,,~te Sampled: 04/1512004 
~!e Sampled: 08:55 

Sampled By: 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Surrogates Units Control Umits 

Surri - Dibromotluoromethan-e - ·------·--·-------=~------··----- % -----70 - 135 __ _ 

--siirr2---T.2-Dich1oroeihall~---------- 1101 % 10- 135 
____ surr3-=--~eiie::d8 1021 ·---·--·---%-·-·-10-=1s5-- ---·--· 

--~urr4-P:~:omotluorobenzene- 1021 % __ _70-13.~---

8270C Acid/Base/Neutral Extractables 

--1;2~4-Trichlorobenzene --- ____ __._ ___ ~ ___ 1 ___ _2~ug/Kg -~~~l/04 DP-~ 
~-~-.2-_?_iC_hl_or_o_benze ___ n_e ___ =.=-=-=-- J__~L__!_ __ ~ ug/K~ 04/21104 DP 

1,3-Dichlorobenzen_e ___________ ___l__ ND! 1 333 ug/Kg -~~:I/04 -~~= 
-----.:-4-Dichlorobenzene I NDj 1 333 ug/Kg_ -~4/211<>:!_ ___ D~-

J_ ND_L_ 1 1665 ug/Kg 04/21/04 DP 
2,4,6-Trichlorophenol -------, --Nb! _l_---r665_ ug/Kg 04/21/04 DP 

--=-2,....,.4--=D-ic_hl_o_rop_he_n_o~l-------------'-J====----ND-"-L_-__ 1 __ ~33 ~g/Kg __ ~o~~!ffi4 ~~= 

2,4,5-Trichlorophenol 

2,4-Dimethylphenol I NDf I 333 ug/Kg 04/21/04 DP 
--=-2,....,.4--=Dini-.--:.tro-p_h_en_o_I ____________ _._L ___ NDI 1 _ 1665_ ug/Kg __ 0412~~04 _DP __ 

2,4-Dinitrotoluene ----------~--~----~---~-~-- ug/Kg --~~/21/04 ____!!__ 
__ .L_____ NDj __ !. ____ ?_~_'!g/Kg --~~~!04 D~--

--------------- __ _l ND! 1 333 ug/Kg _ 04/21!~__DP __ 

2,6-Dinitrotoluene 
---- 2-Chloronaphtli.al,__en_e __ 

2-Chlorophenol I NDI 1 333 ~g/K.g ·- 04/21~04 D_~ __ 
-2=:Metiiyl.niphtbalene _____ _!_ NDI 1 333 ug/Kg 041.2_110~--~~-
~--2-_~~thylphenol---------· I NDJ_ I 333 ug/Kg 04/2~'.?4 D! __ _ 

_ 2_-N_itro_--:aru,....·lin_· _e ____________ ~l ___ !fill 1 1665 ug/Kg 04/21/04 DP 
2-Nitrophenol NDj I 333 ug/K.g 04/21104 DP 
3,3-DiChlorObenZidine I NDI 1 333 ug/Kg 04/21/04-··-DP-

__ 3--::-cM"'""e_th_y_,IP ___ hen_oI ____ -_-__ -:_-_-_-_-_-_-_-_-_-_-----'---,---ND--'l'---1 333 ug/Kg 04/21/M DP 

3-Nitroaniline _J ND! 1 1665 ug/Kg 04/21/04 DP 
·--4,6-Din-itro--i~m-e=-th_yl_ph_e_n_ol_~------ ·----ND~,---1----166.f--tig;Kg-04/i~'.~ -~I=· 

4-Bromophenyl-phenylether I ~ 1 333 ug/Kg 04/21/04 DP 

__ -~~~-oro-_3~~e~Y.!_Ph_en_o_i-=._-_-. -------~--_-----~' ------~L. I ·--333···ug/Kg ~= 04/2li?4 J?!-~ 
4-Chloroaniline I NDj I 333 ug/Kg 04/21/04 DP 
4-Chlorophenyl-phenyleth_e_r---------~,- ~ I 333UgJf<.g~04f2Yo4--:0P _.: 

-·~Methylphenoi L--~---~~~~---04/21/0~-~~ 
4-Nitroaniline . .. I ND! _ 1 1665 ug/Kg 04/21/04 DP 

4-Ni~oph_:~~--------------l_ NDI 1 ~6_6_5 __ ~g/K_g_··-____ 04/2V04DP-

Acenaphthene L__~ ___ 1 __ 3_3~---u~g __ 04/~!!_04_J?_P _ 
~~phthylene _______ _____ J _____ ~L. ___ 1 __ 333 ug/Kg 04/21104 DP 

---·····---···-

"- R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor ,_ 

ASSOCTA TED LA BORA TORIES Analytical Results Report 

Lab Request 1 "/.7'!J26 results, page 2!S of 60 



Ii 

Order#: I 5l3655j 
Matm:: SOLID 

)lqte Sampled: 04/15/2004 
L ... e Sampled: 08:55 

S'impled By: 

Client: BHATE 
<..;iient Sample ID: HUST-DP03-4 

Analyte Result DF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
Anthracene NDj I 333 ug/K.g 04/21/04 DP 

Benzidine L___ NOi 1 333- .. ug/K.?_ ~~!~11~~--~!__ 
Benzo(a)anthracene I ND! 333 ug/K.g 04/21/04 DP 
Benzo{a)pyrene _ NDf I 333 ug/K.g 04/21/04 DP 

Benzo(b)ttuoi-anthene .. __ L_ __ ~ 1 333---U~- 0412_1!_~-~~----
Benzo{g,h,i)perylene -------- I NJ?L l 333 ug/K.~-~4/21/~---~ 
Benzo{k)tluoranthene ___ I ~ l 333 ug/K.g 04/21104 DP 

·---senzorC"A~------- -NDf~--- 333 ug/Kg-o4!21/M--DP··-
Benzyl alcohol ·-·----- _J ---Nol ---1 ---j33-ilifKg--04/21104-DP--

___ bis(2-Chloroethoxy)methane_________ L--- NDr· I 333 ug/Kg-o4i21104 ___ DP 
~~2-Chloroethyl)ether NDI I 333 ug/K.g 04/21/M DP __ _ 

_ bis(2-Chloroisopropyl) ether NDJ 1 333 ug/Kg 04/21/04 -i::}'p·-
__ bis(2-Ethy1hexyl)phthalate NDf l 333 ug/Kg 04/2~-~ 

Butylbenzylphthalate I NDI 1 333 ug/Kg 04/21104 DP 
Chrysene I NDj l 333 ug/Kg 04/21/04 DP 

--Di=ii~butylphthalate-- I ND! I 333 ug/Kg 04/21/04 _,_DP ___ _ 

--~::li::::ene ----------r- :\ ~ -~~! :~!-- ·-~~~~~~~ ~:-~~ 
· rnbeiiZ.oturan·---·--- -· L ~ --. --3"33ug!Kg-o4121104-·15P-· 

-·-Dietliy1PJiiha1ate · ·-=-~L7---333-iig;icg-04721704 · -01» ·--
.. DimethYlPhthalaie°·-- ~ ~ 1 333 ug/Kg 04/21/04 DP 

Fluoranthene I -- ~I _1 ____ 333-ug/Kg--= 04/21/o4 ~!-~ 

Fluorene ~-- 1 333 ug/Kg 04/21/04 DP 
--Heiachlorobenzene NOi 1 333 ug/Kg 04/21/o4--DP-

Hexachlorobutadiene . _ I . ND/ I -~33 - ~g/K~~=~~2l/04 --~--
Hexachlorocyclopentadiene L NDJ_ l 333 ug/Kg 04/21/04 DP 

~-achloroethane ·---------------- ---Nbj ---.-- _ 33~ u~g _-?4121_:?4 ~~= 

lndeno(l,2,3-c,_d)pyr~ne ··--· . __ L__~ ____ l _ 333_ ug/K...!_ ____ ~4/2~~°.-~~-
Isophorone J ~J__I 333 u~~-_.?41~!!?.:4_ D~ __ _ 

-N-Nitroso.:-di-n:propyiafiliiie L_~J___ I 333 uglKg 04/21/~~J?~. ···-
--N-Nitrosoilipiienylamine J__ ~ 1 333 ug/Kg 04/21104 DP 

Naphthaiene I ---ND! -1 -·-n3UgtKg · 04/21/04 DP-
Nitrobenzene I NDI I 333 ug/Kg 04/21!~~ · D~~~ 

·-Pentachlorophenol I N?I 166~~g ___ ?4/21/04 DP 

-__ ~hellru:~en~--· ______ _ I NOi I 333 uglKg ~(21/0~-- _D~-
Phenol ____ L_ NDj 

____ !____ NDI Pyrene 
--··-----------

Surrogates 

I 

1 

333 uglKg 

333 ug/Kg 

Units 

04/21/04 DP 

04/21/04 DP 

Control Limits 

R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, OF= Dilution Factor a-
ASSOCIATED LA BORA TORTES Analytical Results Report 

Lab Kequest 1279'26 results, page 29 ot OU 



II 

Order #: f 513655] 
Matrix: SOLID 
,,~te Sampled: 04/15/2004 
~ie Sampled: 08:55 

Sampled By: 

Client: BHATE 
t:lient Sample ID: HUST-DP034 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
2,4,6-Tribromophenol (sur) 931 % 17 - 122 

-2-Fluorobipheny-l (-su=r)=====-=-==-=--=-====--=::===--7-2J.__ ________ o/c_o ____ 3_0 --1-15 _____ _ 
-·--2-FiUOrOi>hellOi{siirj 931 % ··----2·s--:.-12i----- ---

Nitrobenzene-d5 (sur) ----'IL..-___ 8_6..__J ------o/c-o 23 -·-12_0_ 

-Phenof~d5 (sUr) --·-· L_ 911 %·-~24:~-· ---
~:_!~l1en_--y-_1~_'i4_-(s_ur_)=====-· __ . ________ .___--8~7J ___________ o/c_;-~~----·-·_-·-=:_1s_.~!_3_7_-_--_.-.. -

ASSOCIATED LABORATORlES Analytical Results Report 
a-,R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request U7':J26 results, page :m of 6U 



11 

Order #: I 5136561 
Matrix: SOLID 

,)lite Sampled: 04/15/2004 
\....._.,, 1e Sampled: 08:55 
"Mimpled By: 

Client: BHATE 
C.:Jient Sample ID: HUST-DP03-7 

Analyte Result DF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (W/S/W) 

-Antimony I ----N151----T~ ·--3:_o-_-_ffi~_g __ o_4_12~!_?.4 ---~-------·-_-· 
Barium --- L_ 18.91 1 1.0 mg!K.g 04/21/04 KN 
Beryllrum __________________ I --ND~l--l---0~5-m~g---04/21/M-~-

Cadmium 1 NDI i o.s -·m.g!K.g 041i1104 -i<N·-·-
Cbromium I 2.351 1 1.0 mg!I{g-04/21104··-KN-

- ·eob~-·· I o.911 1 o.s mg!K.g 04121io4_l<N __ 

Copper 1.091 1.0 mg/Kg 04/21/04 KN 
~ad--··--- - NDI 1 0.5 mg/Kg 04/21/04 KN 

-Mofybcienum l NDI 1 1.0 mg/Kg"ooil/04- Kif ... 
_J_ __ I.931 1 t.5 mg/Kg 0412iici4_KN_ Nickel 

------- 4.031 1 1.0 mg/Kg 04/21/o4-KN·--·· 
Silver -NDcc=-~I ---,-1--·o.,,...""""5_m_g/K--==--g--047ii764-KN 
Selenium---·· 

---=v=ana_di_·um _________ --~~-=--=--=--~-=--=--_~I ---.....,5,-,_~~~l~--1----0.smg;Kg- 04121104 KN 
Zinc __________ L_~~L __ l 5.0 mg/Kg 04/21104 ____ KN __ 

6020 Metals by ICP/MS 
<""-

7471A Mercury in Solid/Wipe 

NDj 0.14 mglicg-04/i9f04-MDr 
--------------------L----....1.-------··--------· 

Mercury 

8015 Carbon Chain I 

8260B Volatile Organic Compounds 

--1,1,l,2-Tetrachloroethane NJ?I 5 ug/Kg 04/19/04 AM 

1,1,1-Trichloroethane _J NDj 1 5 ug/Kg --~4/l9/~-~ _ 
1,1,2,2-Tetrachloroethane _J_ ~ 1 5 ug/Kg 04/19/04 AM 

1,1,2-Trichloroethane .. ____ L--NI?.L___I --·- 5 ~g/Kg -----~!~~~?~- -~---
_1,1,2-!richl_orotritluoro~thane _______ .. _._. ___ L_ _____ ~L----~------l_!~~----~~J_?/~~-

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 1'1.7926 results, page 31 of bO 



II 

Client: BHA TE Order #: I 5136561 
Matrix: SOLID l:lient Sample ID: HUST-DP03-7 

,~te Sampled: 04/15/2004 
\.__,le Sampled: 08:55 
sampled By: 

Analyte 

8260B Volatile Organic Compounds 
1, 1-Dichloroethane 

Result OF DLR Units Date/Analyst 

NDI 1 5 ug/Kg 04/1919~---~ 
l,l-Dichloroethene ND! 1 5 ug/Kg 04/19/04 AM 

1,1-Dicbloropropen._e_-__________ _.__ ___ ND__.l __ l ---~-'!:g/K.g 041!2_104__ AM __ 
1.2,3-Trichlorobenzene NDI 1 5 ug/Kg 04/19/04 AM 
1,2.3-Trichloropropane ND! 1 5 ug/Kg 04/19/04·-~ 

__ l_.2_,4_-T_n_·chl_or:_ob_e_nz_e_n_e _________ ____.___ ND! 1 5 ugJKg 04/19/0~--~ 
1,2,4-Trimethylbenzene _J_ 8.51 __ l ___ ~g!Kg _04/19/04 __ AM 

_.._I ------~l __ 1 5 ug/K.g .~'.-~9to4 ~-1,2-Dibromo-3-chloropropane ----
1.2-Dibromoethane __ L___ NDL_ ___ l __ 5 ug/Kg 04!_!?!~~---~-
l.2-Dichlorobenzene _____ L__ ND!___ l 5 ug/Kg 04/19/04 AM 
1.27 --=D-:-ic--:-hl-::-o-roeth--an-e__________ I ~ 1 5 ug/Kg --- o4(!?.!04 '™-~~ 

1.2-Dichloropropane --------~''---· ~ 5 ug/Kg 04/19/04 AM 
--=-1,3-::-'-=5-=--T-=-rim-=--eth...,,-yl._be_nz_en_e __________ _J_l ___ 3-=.2~JIL__ 1 5 ug/Kg 04/19/04 AM 

1,3-Dichlorobenzene I NDI 1 5 ug/K.g 04/19/04 AM 

1,3-Dichloropr_o_pan_e_· -----------·_}_ ND! 1 5 ug/Kg 04/19104 ___ AM 
1,4-Dichlorobenzene _ _J NDI 1 5 ug/Kg 04/19!~~~---
l-Chlorohexane NDI 1 5 ug/Kg 04/19/04 AM 

~~Dichloropropane -=--====------L---___ ND___._l __ 1 ___ } ~g ~~~f9t04 .w-
----z=.Butailone (MEK)-- ---~' 1 100 ug/Kg 04/19/04 AM 
- 2-Chloroethyl viriyleiher·------ ND! 1 s ug/Kg-· 04/19/M ____ .AM 
=-~~2_-Chl_ .. o_-r_ot_ol_u_en_e __ - ________ _._!__ NJ?I 1 --~~g ~~~9/cM~=AM-

2-Hexanone I NDj 5 ug/Kg 04/19/04 AM 

~~-4-_C_hl_o_io_t_o_lu_en_e __ -_--==---·--==~--------j_ ND! 1 --5- ug/Kg--04119io4 AM .. 
4-Methyl-2- Pentanone (MIBK) _________ I ND! 1 5 ug/Kg 0411?,~?4 AM __ 
Acetone __L ND! 1 50 ug/Kg 04/19/04 AM 
Acetonitrile ·---- l ~ (---·· 5 ug/Kg 64719/04 ""A"M-
Acrolein ---~--Nol---··· T---2oo ___ ugocg '64h9!04 ___ AM"_ 
Acrylonitrile -------·----·------· l NDj 1 5· ug/Kg--04/19704 AM--

----AUYlcltlorlde- l --- NDL-~-1 -----s---u-g1Kg ___ o41191o~l'··-~ 
Benzene --------==---·----_l__ -·-Nill -·-1--·-s--\ig!Kg __ -o4T19~?4 -~---
Benzy1 chloride I ND! 1 5 ug/Kg __ ?411910:! ___ ~_ 

-Bro_m_o_benze __ n_e====---------··---'-----ND--=-'I.__ __ 1 5 ug/Kg 04/19/04 AM 
-Sromochloromethane ND! 5 ug/Kg 04/19/04 AM 

NDJ. 1 5 ug/K.g 04/19/04 AM 

-::::~-~--e--···--- _ __.__--.,...:=1----- ~ ~ ~:: --:~~~;--~~~= 
-Caroon"i:>isulfide NDI 1 5 ug/Kg 04'..19/04 -~- -

---~----=---
-~-t~~-chl_o_rid_e ___________________ _,__ ____ ND~l ____ 1 ________ ~_g/Kg _f!4!19104 __ ~_ 

Bromodichlorotnethane 

ASSOCIATED LABORATORIES Analytical Results Report 
a-\,.._.,,JR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l'l.Nl.6 results, page 3'1. ot 60 



II 

Order #: I S 136561 
Matrix: SOLID 

,)lfte Sampled: 04/15/2004 
~-•e Sampled: 08:55 
~mpled By: 

Client: BHATE 
CJient Sample W: HUST-DP03-7 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Chlorobenzene NDI -----~- ug/Kg 04/19!_?~ ~-

-Chloroetbane ~L 1 5 ug/Kg ~~~9/04 ___ ~--
Chlorotbnn NDj 1 5 ug/Kg 04/19/04 AM 

=-_-_a11o~m~ihane -·-------- NDL ___ l _____ 5\lg/Kg--o4/T97o4 AM-

cis-1,2-Dichloroethene NDI __ 5 ug/K.g 04119/04 AM 
--- - cis-1)-DichlOrOPropene_________ ND! l 5 _ug/Kg 041i9/04 -Ml 
--- -CiS"=i-,4-Dicilioro-2-butene________ NDL_ 1 5 ug/Kg 04/19/04 AM 

---bioiomoclilOrOilletbane ___L_ NDj l 5 ug/Kg 04/l~AM--

Dtl>romomethane I NDI l 5 ug/Kg 04/ 19/04 AM 
Dicbloroditluoromethane -~ l 5 -ug/Kg 04/19/04 AM 
Ethyl benzene __ 111 I 5 ug/Kg 04/19/04 AM 
Ethyl methacrylate ----- I -~--1 ___ 5 ug/Kg-04719104--AM-

Hexacblorobutadiene _ _l_____ ND! 1 5 ug/Kg --~4/19104_ AM 
Iodomethane J NDj 1 5 ug/Kg 04/19/04 AM 
lsopropylbenzene (Cumene) I 2.6 JL 1 ----5·--ug/Kg -----o4t19/M°AM--

-~thacrylonitrile --··------- -----~_NDI ___ 1 ______ s __ -Ug7Ki------o4119to4 -~~ 

Methylmethacrylate _ l-----~----1 ----~-u~~---~19/~---~-
Methyl-tert-butylether (M1BE) I ~I 1 5 u_?fK-8 04/19/~--- AM 
Methylene cbloride ______________ _J_ NDj 5 ug/Kg 04/19/04 AM 

n-Butylbenzene I ND! 1 5 ug/Kg ?~119~04 --~-
n-Propylbenzene I 3.8 JI 1 5 ug/Kg 04/19/04 AM 

---Nai)hthalene NDI 5 ug/Kg 04/19/04 AM 
-p:Isopropyltoluene____ NDI 1 5 ug/Kg 04/197~ AM -

=P~t~~oroet_hane-=:---------· ~---! ____ 5 ug/Kg -~/19/0~----~---
Propionitrile ND! 1 5 ug/Kg 04/19/04 AM 

~sc;c-Bu~~~e -·___ _ 1 ~-L ~ u~~ o4Ti_9104 --~-- _ 
__ S~ene _ I NDj 5 ug/Kg 04/19/04 AM 

tert-Butylbenzene _l__ NDI 1 5 u~!__D__~~l9/04 __ ~--
Tetracbloroethene ND! 5 ug/Kg 04/19/04 AM 
Toluene 4.1 JI 1 5 ug/Kg 04/19/04 AM----
trans-1,2-Dicbloroethene NDI 1 5 ug/Kg 04/19/04 ~ 
trans-1,3-Dichloropropene -· _ I -~I 5 ug/Kg 04119104 AM 
trans-1,4-Dichloro-2-butene L__ NDL l 5 ug/Kg-64119/04_AM" __ 
Trichloroethene --··---------------L ··- ND-I -- 1 ---5--ug/Kg-o47i9104--AM-

-Tncltlorotluoromethane---------·----~ -- ·--~C i -- - ---5---uglKg -- -04119/04 ____ ~ 

Vinyl ae~-------------------~-~-,-- ND_l___ I ~~---u~g --°.~~~-9/0~=-~---

Vinyl chloride I NDL __ l _______ ? ug/K~- 041~9.19~~ _ 
Xylenes, total I 161 l _5~/Kg_ 04/19!_~~ AM 

ASSOCIATED LABORATORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Kequest rl7Y:l6 results, page :not 60 



Ii 

Order #: I 5136561 
Matrix: SOLID 

t'~e Sampled: 04/15/2004 
~·e Sampled: 08:55 

Sampled By: 

Client: BHATE 
Uient Sample ID: HUST-DP03-7 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Surrogates Units Control Limits 

Surrl -Dibromotluoromethane L ·-·- 81L -·----~·----,fo _ 135·-··---·-
Surr2- l,2-Dichloroethane-d4 ____ L ____ 112J -------·- ·--··% -- 70.: 135---··- ·--

Surr3 - Toluene-dB · ·------··-----c---- ·1oor----· ··---%------7o-=T35 ___ _ 
Surr4- p-Bromotluoro-b-enzen--e------. __ .. J_=-?.81-------·-._ % ~-= __ 70_- 13~---

8270C Acid/Base/Neutral Extractables 

1,2,4-Trichlorobenzene I 1'.illl 1 333 ug/Kg 04/21/04 DP 
1,2-Dichlorobenzene I_ ND! 1 333 ug/Kg 04/21104 DP 

1,3-Dichlorobenzene I ND! 1 333 u~~---~!21/~---°-~-= 
-1,4-I>ichlorobenzene I NDj 1 333 ug/Kg 04/21.~~~--
-2;4,5~ Trichlorophenol. I ~ t 1665 ug/Kg 04/21104 DP 
--··2,4,6-Trichlorophenol I NDj 1 1665-llgiK.g-· 04/21/04 DP--
-- 2.~llichforophenol ND! 1 333 ug/Kg 04/2f~:6P-
··-2~4.:riimetilYIPhen01-···-·----··-- I ND! 1 333 ug/Kg 04/217&fo:P··--

2,4-Dinitrophenol I ND! 1 1665 ug/Kg 04/21/04 DP 
2,4-Dinitrotoluene I ~I 1 333 ug/Kg 04/21/M ___ DP 
2,6-Dinitrotoluene I ND! 1 -~-~g 04/~~~~~=DP ~ 
2-Chioronaphthalene I NDj 1 333 ug/Kg 04/21/04 DP 
2-Chlorophenol l---- ~- 1 333 ug/Kg.-o4i21104-··op-

-~~~~---·----· 1 -:· ... _ ~l=·=~}= .. ~~~· ::i ~~~~~--~~=~ 
2-Nitroaniline ·-- L_ NDL 1 1665 ug/Kg-04/2i/o4-DP --
2-Nitrophenol J ~I -i-- 333 -- ugtKg--64121104··op·-

-3,J=Dichlorobenzidine --- ___ !ffil _ 1 -· ·333""ugtl(g--o47ill04-·-~~= 
3-MethylPbenOI________ ~ I 333 ug/Kg 04/21104 DP 

-3-Nitroaniline ~-Nnj --1 -"1665 ugtKg-04/21104 DP --
4,6-Dinitro-2-methylphenol ____J ·--NDI f--1665 -ug/Kg------o.4121104--~ 

--- 4-Bromophenyl:phenylether ··-- __L~--"Nfil 1--313Ug/Kg-o4/ifto4 --DP 
=~~Chio~3~~eth)"lPhenol . ·------ I ND! 1 333 ug/Kg -·o_~li~ib~ DP·-~ 

4-Chloroaniline ~·- 1 333 ug/K.g 04/21/04_DP __ 
·-4-Chlorop~nyl-phenylether ND! 1 333 ug/K.g 04/21104 DP 
-4-=.MethylphenoT-- NDJ 1 333 ug/K.g 04721104-·fjp---

-4-=Nftroaniliiie NDJ 1665 ug/Kg--04/21104 -~ 

___ 4-Nitrophenol -··-·-·-· _ _J__ NDI 1665 ug/Kg 04til704DP--
-~cenaphthene ·-··------· .. I NDf 1 333 ug/Kg 04/21/04 DP 

.. -~cen~~thy1~~----------··---L- .. -~L .. _.1 ·-·--m~~ ~g1K:~-- 041~1104 ~~°-~--

ASSOCIATED LABORATORIES Analytieal Results Report 
a-~,.,,)l =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest l'l.71J'l.o results, page :;4 ot OU 



II 

Order#: I 5136561 
Matrix: SOLID 
~te Sampled: 04/15/2004 

t 
~ ie Sampled: 08:55 

Simpled By: 

Client: BHATE 
Client Sample ID: HUST-DP03-7 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
Anthracene NDj 1 333 ug/Kg 04/21_/o~.:_ __ 

·-=:::==~-------·------- ~{- ~ !!~ :::---~~{~~: ~{-·· 
Benzo(a)pyrene NDj 333 ugtKg 04721104---~ 

Benzo(b)tluoranthene ND! 1 333 ug/Kg 04/2~(.?4- . DP -
Benzo(g,h,i)perylene NDI 1 333 ug/Kg 04/21/04 DP 
Benzo(k)tluoranthene I ND! 1 333 ug/Kg 04/21/04 DP 

Benzoic Acid ... J NDJ 1 333 ug/Kg 04/21104 DP 
Benzyl alcohol I ND! I 333 ug/Kg 64721i6~i"- DP · · 
bis(2-Chloroethoxy)methane ----------- -- _l NDL 1 333 - ug/Kg--o4i21104 DP 

=~~~::::O~~:~~ ether·----------~~l ~=~=~~ --c=--!~~ :~~- ~:~~;__~;-~-:~~ 
bis(2-Ethylhexyl)phthalate ___ __J __ ~l__l 333 ug/K~---~~~1!_04 _DP_ 
Butylbenzylphthalate _ I __ NDL__ I 333 ug/Kg 04/21/04 DP 

Chrysene !fill ___ 1 __ _}_3!._ ug/Kg 04/2 l!_~~E: __ _ 
Di-n-butylphthalate j NDj 1 333 ug/Kg 04/21/04 DP 
Di-n-octylphthalate I NDI l 333 ugii(g _ 04/2~4 EP __ _ 
Dibenz(a,h)antbracene I ~J_ ___ l ___ 333 _ ug/K~-?~~l/04 __ _DP _ 

--~;l~~;ate __ =-~=--· _ +- aj ___ ~ ~!~ _---::~ ;~~~;---~;= 
Dimethylphthalate - -- I NDI 1 333 ug/K__!___~~/21/_04 DP 

--Fluo~~lliene --=-=----- ___ I_ NDj 1 ~33 ug/Kg 0412_!.104 DP __ _ 
Fluorene - - NDj 333 ug/Kg 04/21/04 DP 

__ Hex~~hlorobenzene NDj 1 333 ug/Kg 04/21/~~-- . 
Hexachlorobutadiene NDj 333 ug/Kg 04/21/04 DP 
Hexachlorocyclopentadiene I NDI _ 1 333 ug/Kg --04/21704 DP-

--Hexachloroethane. L NDj 1 333 ug/Kg 04/21/04 DP 
-iiideiio(l,2,3-c,d)pyrene___ .,--- NDL ______ l___ 333 ug/Kg 04121104- DP-

Isophorone__________ · L__ NDl ___ 1 ___ 33r-ugiK.g -·04/21/04 DP 

-N-Nitroso-di~n-propylamme -----··----_L ---·ND_L ·--1-·-n3 ug/Kg-04121104--·DP -
--- N-Nitrosodiphenylarlline -··---···--------~--NDJ__-1 -- 333 ----ug/Kg- -04/2"1To4D'P---
--NaPhthiiene -·-··----------·-- L --·---NDL i"---333 -ug/Kg 04/21/04 DP. -

Nitrobenzene ·---===---=:---==------I ----NDI_ -1-- 33j ug/Kg ---0412 I!o"4 ··--i'.51>-
Pentachlorophenol L_ ____ ~ 1 1665 ug/K.g 04/21/04 DP 
Phenantbrene NDL__ 1 333 ug/Kg __ 04/21~~---jjp~= 

Phenol ND! 1 333 U~_!_._ 04/2~~~~--DP_q_ 
Pyrene _______ ~L ?_~g/Kg 04/21~04 __ _DP __ 

Surrogates Units Control limits 

ASSOC/A TED LA BORA TORTES Analytical Results Report 
a-,R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l:l7!W> results, page 35 ot 60 



11 

Order #: I 5136561 
Matrix: SOLID 

/"""''*e Sampled: 04/15/2004 
~,e Sampled: 08:55 
Sampled By: 

Client: BHATE 
Uient Sample ID: HUST-DP03-7 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Ex1ractables 

2,4,6-Tnbromophenol (sur) --~-----~ 
2-Fluorobiphenyl (sur) ·---~----~~ 
2-Fluorophenol (sur) 701 

% 17-122 
--%··---··35-::-j 15-----

% ··--- 25 - iii __ _ 

__ N~itro_bell7£~_n_e-d5_(_su_r_) _________ _._l~ ____ ss~I-.~-~-~-% 23-120 

Phenol-d5(sur) _ _L----~---··--- % 24-113 
Terphenyl-dl4 (sur) I 83L_ ______ % ______ 1_8 __ ~_13_7 __ _ 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-\._., __ ,,,.JR= Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request 127926 results, page 36 ot 60 



ii 

Order#:( 5136571 
Matrix: SOLID 

Client: BHATE 
<..:lient Sample ID: HUST-DP04-2 

,,-'~'"'-te Sampled: 04/15/2004 

"'"-1e Sampled: 10:20 
Sampled By: 

,J 

Analyte Result DF DLR Units Date/Analyst 

6010B ICP CAM Metals Only (W/SIW) 

Antimony NDI 1 3.0 mg/Kg 04/21/04 KN 
---Barium.-·------- 63_-21 1 ·--~~g/Kg __ 04/21/04 KN 

Beryllium NDJ I 0.5 mg/Kg 04/21/04 KN --cadilliUID ___________________ 
1 

ND
1
----1--- ·o:s·mi/Kg o412fi04 I<N--· 

Chromium ----------~ 3.93L I LO mg!Kgo4iii/o4--KN--
Cobalt ----~ _J ----T34j ·--1-·-o.s· ~g/Kg o4i~~~~ -KN ___ ~ 

Copper I 2.55j I LO m~~-~4~~~~04 __ ~-
Lead NDI 1 0.5 mg/Kg 04/21/04 KN 

Molybdenum ~ I 1.0 mg/Kg 04/21104 KN 

Nickel I 2.821 1 1.s- mgJKg""OO~?~ --~---
Selenium J 4.291 1 1.0 mg/Kg 04/21!~~--~--
Silver I NDJ I 0.5 mg/Kg 04/21104 KN 

-v8nadium__________________ 9.161 ----o:-5. mgJI(_gM/21/0~f·--KN-

~:Z~c--=-----==-·--·-- 10.91 1 --5.0- mg/Kg ____ o412i!~~----~~--~ 

).1170 Metals by ICP/MS 

Arsenic 1.221 10 5.0 mg/Kg 04/20/04 NK 
- Th81uuni----
-----------------------~ __ ND~l~_lO __ 5.0 mg/Kg 04/20/04_NK"_ 

7471A Mercury in Solid/Wipe 

8015 Carbon Chain I 

8260B Volatile Organic Compounds 

1, 1, 1,2-Tetrachloroethane 

I, 1, 1-Trichloroethane 

--1 J',2.2-Tetrachloroethane 

~1~frfciii0r0ethane 
---1,l ,2-Trichlorotritluoroetliane 

_J ND! 

I NDj 

I NDI 
I NDI 
I NDI 

----·----- ·--------··---·--· --·----·---
5 ug/Kg 04119/04 AM 

1 5 ug/Kg 04/'19/04 _AM" ___ 
--- .. ----··-·-·---

1 5 uglK.g 04/19/04 AM 

1 5 ugfKg - 04/19/04- AM 

1 5 ug/Kg 64/i9104-·AM"'--
------·---- ..... -·---·-·---

\...,,..,R =Detection limit fur reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor a-
ASSOCIATED LABORATORIES Analytical Results Report 

Lab Request 11.7926 results, page J7 ot'60 



II 

Order#: I 5136571 
Matrix: SOLID 

Client: BHATE 
C.:Jient Sample W: HUST-DP04-2 

?"~e Sampled: 04/15/2004 
L1e Sampled: 10:20 

S-ampled By: 

Analyte Result DF DLR Units Date/An~lyst 

8260B Volatile Organic Compounds 

1,1-Dicbloroethane ---~I 1 5 ug/Kg 04/19/04 AM 
·-1,f:Oicbioroefu.ene ---------·- NDj l 5 ugiKg-o4if9l64--~--

-T,1-Dicbloropropene_________ NDI 1 5 ug/Kg 04/19/04 ____ AM_ 
~-- 1,2,~-=Trichlorobenzene NDj l 5 ug/Kg 04/19164_AM_ 

1,2,3-Tricbloropropane ND! 1 5 ug/Kg 04/19/04 AM 
-----1,2,4-Trichlorobeiizene ND! l 5 ug/Kg 04/19/04 ·AM-
·-1;~frimethylbenzene 2.5 J] 1 5 ug/Kg 04/19/04 Ai\f. 

l,2-Dibromo-3-chloropropane _ __J__ ND! 1 5 ug/Kg 04/19!.~ AM _ 

1,2-Dibromoethane ______________ _L ____ ~I 1 5 ug/Kg 04/19/04 AM 
----1,2-Dicblorobe~--- I NDI 1 5 ug/Kg 04/19/04 AM 

1,2-Dichloroethane ND( -i----5-ug/Kg -04/19704- Af.f-
1,2-Dichloropropane I ~ -- 1 -----silg!Kg~-~047~9.!04---AM-

1,3,5-Trimethylbenzene _ _J_ 7.7f 1 5 ug/Kg 04/19/04 AM 

1,3-Dichlorobenzene I ND( 1 5 ug/Kg ~4/19/04 AM 

1,3-Dichloropropane _ _L ___ ~ ___ l ____ ~-- ug/Kg __ ~~~/0~~--
1,4-Dicblorobenzene J__ NDj 1 5 ug/Kg 04/19/04 AM 
1-Chlorohexane ·-- I NDL ___ l ____ - s__ ug/Kg _.,04?_19/04 -~---

2,2-Dicbloropropane ________ I NDl_ ___ ~ 5 ug/Kg ____ 0411_~~~--~ __ 
2-Butanone (MEK) _J ND_L__ 1 100 ug/Kg 04/19/04 AM 

~=-Chtoioethyl vinyl ether------···----··-- - --------m>t _i _____ s - ug/Kg-- --04119704--AM-. 

--~- 2~~!_')~~tohrene --=-~=-=------ .. , _____ J . -~ __ (_____ ~5- u~~g 04/19/04 !i-:M __ 
2-Hex.anone NDL 1 5-ug/Kg 04/19/04 ___ AM 

-4-Chlorotoluene----·--·--- --t.illj 1 --- ·5-- ugtKg 04/19/04 AM 

~- 4-Methyf:2-Pentano_~e (M~K) NDI --1--S---ur/Kg 04il9/~ - Af.._{~~ 
Acetone NDj 50 ug/Kg 04/19/04 AM 

_=-:_Acetoni~le --= ND! l 5 ug/Kg -04/19/0~ -~ 
Acrolein I NDj 1 200 ug/Kg _ 04/19/04 AM ___ _ 

-Acrylollitrile-· I NDL 1 5 ug/Kg 04/19/04 AM 
-Ai1y1cb.1oride___________ --!IDl ____ 1 ____ --s---ug1Kii--04ii910~=~--

~~ Be~n~--------- -------- I_ 1.2JL l 5 ug/Kg 04/19/04 AM 

Benzylchloride ________ --_ ----- __L ND! -- i_--=_ __ 5 --u~----~119/~~ AM--
Bromobenzene ~_L_ __ __l ____ ---~-- ug/Kg .. ?~/19!~~-~-
Bromochloromethane ____J NDJ__ 1 5 ug/Kg 04/19/04 AM 
Bromodichlorometilane-- ·--- f"'----Nbl ---1--·-5-ug/Kg . -M/19/04-· AM 
Bromoform __________ _L__ ND! 1 5 ugtKg--04if9t04 -AM·-
Bromomethane I NDL__ l ---·5---ug7Kgo4/~~AM-
Carbon Disulfide J__ NDL 1 5 ug/Kg 04/19/04 AM 

--~~on_~~~~o~ide ~=~=--==-···-- -- I --___ :r-IDL ___ ~~=- 5_ u~g --~Ti'9to~-- ~- --

""""' 

(._ ,R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCIATED LA BORA TORTES Analytical Results Report 

Lab Kequest 127':J26 results, page 38 ot W 



II 

Order#: I 5136571 
Matrix: SOLID 

~te Sampled: 04/15/2004 
~J.e Sampled: 10:20 

Sampled By: 

Analyte 

Client: BHATE 
Client Sample ID: HUST-DP04-2 

8260B Volatile Organic Compounds 

Result OF DLR Units Date/Analyst 

Chlorobenzene ____ ------~----1 5 ug!K.g 04/19~~~ ·-
Chloroetba~e __ l NDJ 1 5 ~~g 04/19/04 _ ~--
Chloroform I NDI 1 5 ug/Kg 04119/04 --AM 

Chloromethane L_ _ _!illl 1 5 ·--ug{Kg 04/19/04 AM 

cis-1,2-Dichloroethene I _ ND( 1 5 ug/Kg ____ 04/19/~ _ 

cis-1,3-Dichloropropene _ I ND! 1 5 ug!K.g 0~/19/~~- ~--
cis-1,4-Dichloro-2-butene _l ND_L 1 5 ug/K.g 04/19/04 AM 
Dibromochlorom~!11ane __ ~-- ·------·------ ,------ND! -----1--_ -5--ug/Kg --oof9t04 ____ AM __ 
Dibromomethane __J ~ 1 - 5 ug/Kg 04/19/04 AM 

-=.?fhloroditluoromettiilne -~=~------- l---------~j---1-- 5 ug/Kg 04/19/04-AM __ _ 

Ethyl benzene I 14( 1 5 ug/Kg 04/19/04 AM 
Ethyl methacrylate I ND) 1 5-ugiKg - 04/f 9i64~ 
Hexachlorobutadiene NDj I 5 ug!Ki--04il9/M AM-

-~metbane NDj I 5 ug/Kg 04119/04 AM-
Isopropylbenzene (Cumene) 1.8 11 1 5 ug/K.g 04/19/04 AM 
Methacrylonitrile ND( 5 ug/Kg 04/19!~ AM-

----Methyl methaCrylate______ ND! I 5 ugocg 04iI9Jo4- AM 

Methyl-tert-butylether (MTBE) ~ I 5 ug/K.g o4iffio:f-AM -

=}1etliy1en~ chloride ·-==--==-------- I ~C-T- 5 1:1g/Kg. __ 04/19/04 AM __ 
n-Butylbenzene _J__ ND! 1 5 ug/Kg 04/19/04 AM 
n-Propylbenzene __l__---3.4 Jf"-i---5--ug/Kg--04i19/04--AM""-

Naphthalene - ______ _l_ ~L_ 1----5Ui/Kg ~7191~ ·-AM_= 
p-Isopropyltoluene ·---- ND! 1 5 ug/K~ 04/19/04_ ~--
Pcntachloroethane _ _J NDj _ 1---~~~!_- 04/19/04 AM 
Propionitrile ND! -f 5 ug/Kg 04/19/04 -·AM 

sec-Butylbenzene --·-·---··-----------J_ ____ NDI _.... 1 __ 5 ug/Kg 04/19/04 ~-
Styrene L NDJ___ 1 5 ug/Kg 04/19/04 AM 
tert-ButYlbenzene -·---·-------}_-·-·--Nbl -·-1-·----5Ug/i(g ___ 04/19i64_A.M __ 

-- Tetrachforoetliene ____ -~------·--·- I ~- ~:_-__ 1 ____ 5ug!i(g _____ 04719i04_AM_ 

Toluene I 101 1 5 ug/Kg 04/19/04 AM 
trans-1,2-Dichloroethene ____ !__ ____ NDj~-~ 5 ug/Kg 04/19/04 --AM-· 

~~--II~s-l,3_~Dichloro~ropene --~- I 5 ug/Kg 04!19,!o4··--~ 
--~-1~4-Dichloro-2-butene ND! I 5 ug/Kg 04/19/04 - AM 

Trichloroethene NDj I 5 uWKg 04/19/04 AM 
- Trichlorotluoromethane ND! 5 ug/Kg-04/i9i~ AM-
___ viliYiacetate_______ ---~_L I 50 ug/Kg _04/1~~4 ---~---

Vinyl chloride ·----- _ _l__ ND! 1 5_ ug~---0~'-19/~-~ __ 

_ X~l~~· ~~al ___ l_ ____ ~ __ 1 ____ s_ u~__!__-~!_1~~ AM 

.R. ~ n.-tion limit for reporting purposes, ND~ Not Detected below indfoatod detootion limit, DF ~Dilution Factor p-
...._A&A.S~S~Oo.L..C-.....1A:...&...&...l .... 'E:..a..Dt--L&.1.AL.&.£18[.10~RLLjAr:..Jl....LTi..!.IO~tlLJIT~Ea..SL--__ An_al_:__yt_ica_l _Re_s_ult_s _Re....:...p_ort_______ ~ 

Lab Request l'l7Y'l.6 results, page 3Y ot 60 



Order#: I 5136571 
Matrix: SOLID 

./"'···i:e Sampled: 04/15/2004 

\,,, •• ,.,.Ae Sampled: 10:20 
Sampled By: 

Client: BHATE 
Uient Sample ID: HUST-DP04-2 

Analyte Result OF DLR Units Date/Analyst 

8260B Volable Organic Compounds 
Surrogates Units Control Limits 

----=---------------------,---------------~--------

Surrl - Dibromotluoromethane 811 % 70 - 135 
--- s~1:i-Dich_l_oro_ethan __ e-d_4 _________ __.__ ___ 1_1 __ 11,________ --- % -------;;-o: 135 ----------

Surr3 - Toluene-d8 IOL -------o/~---- --------rcy:135 ______ _ 

___ s~_4_-I>-:_Bro_~~!uorobenzene ________ __. _______ ==2L~~-===--~----7o - I~~~~~= 

8270C Acld/BaseJNeutral Extractables 

1,.2,4-Trichlorobenzene L__~l_ I 333 ug/Kg 04tifiM.Di -
1,.2-Dichlorobenzene NDj l 333 ug/Kg -~/21/~- DP _ 
1,3-Dichlorobenzene l NDl I 333 ug/Kg 04/21/04 DP 

1,4-Dichlorobenzene -----· I --------~J=--1 ________ 3~_3_~i__ ~4~~11~~=--?P 
2,4,5-Trichlorophenol L_ ____ !fill __ 1 _____ ~665 ug/Kg 04/21/04 DP 

· 2,4,6-Trichlorophenol L NDJ 1 1665 ug/Kg 04ti~DP __ _ 
-2,4-'DichJorOpbenol ___________________ NDf- 333~ ug/Kg ____ o~~~l/~---~! 

_ 2,4-~ethylphenol __J ND! l 333 __ ug/Kg 04'-~/04 ___ °.! _ 
_ 2,4-~-~~henol NJ?.1 1 ~~~-ug/Kg __ ~/21/04 ___ __?P_ 

2,4-Dinitrotoluene ND! 1 333 ug/Kg 04/21104 DP 

2,6-Dinitrotoluene NDj 1 333 ug/Kg 04/21/04 DP 
2-Chloronaphthalene ND! 1 333 ug/Kg ·04t21704 DP -

---- 2-Chl.orophenol ND! 1 333 ug/Kg 04/21/04 DP · -

------2:Methylnaphthalene NDj I 333 ug/Kg 04/21/04 DP 
--2-MCtllylphenol ________ ------- NDj 1 333 ug/Kg 04/21/04 DP 

--··2-Nftro&iilille NDj 1665 ug/Kg 04/21/04 ---DP-
2-Nitrophenol ____ NDj 1 -~~3 ug/Kg 04/21/04 D~-----

-3,3-Diclifurob"etiZidllie. ··-------_J- NDl_ __ I --~~-u_!!~_ 04/21!~~~--
3-Methylphenol I NDI l 333 ug/Kg -~!~!?.~DP ___ _ 
3-Nitroani}ine _J_ NDL_! __ ~665 ug/Kg 04/21/04 DP 

4,6-Dinitro-2-metb.ylphenol I ND! l 1665 ug~~ 04/21/04 E!_ 
4-Bromophenyl-phenylether L NDJ 1 333 ug/Kg 04/21/04 DP 

_4-~oro-3-methylphenol ·=t ____ Nf>f--1~33 -u-g/Kg·--=~4121_!.?~ ___ _pf.~~~ 
4-Chloroaniline __L NDj 333 ug/Kg 04/21/04 DP 

"-'4-Chlorophenyl-phellYlether__________ I NDj 1 - ·333 ugtKg--0472iTcf4" "15P __ ___ 

----~:Me~y1pii~no1 ---------=-~---·-------f ---~ 1 333 ___ ugikg __ 0~~2-~~o·r __ ~!. ___ _ 
4-Nitroaniline _____ - NDI 1 --~~~-u~~--~!~~/0~--~-
4-Nitrophenol N"?._I I 1665 ug/Kg 04/21104 DP 

Acenaphthene NDj l 333 ug/Kg 04~21104 D~ -

____ -~c~phthylene --~I 333 ug/Kg __ 04/21~~---D!_ ___ _ 

ASSOCIATED LABORATORIES Analytical Results Report 
a-~_..,R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l"J:79ZO 1esults, page 40 of 60 



Ii 

Order#:\ 5136571 
Matrix: SOLID 

Client: BHATE 
<.:lient Sample ID: HUST-DP04-2 

/~te Sampled: 04/15/2004 
~,ie Sampled: 10:20 

Sampled By: 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 

Anthracene , _________ _j____ NDI __ 1 --~! ug/Kg ~4/21/~~---~~--
Benzidine I ND\ 1 333 ug/Kg 04/21104 DP 

- Bem.o(a)anthracene ---·-·· · NDj 1 333 ug/Kg ·o472i/04--DP ·-
----&DZO{~e-- j NJ?l I 333 ug/Kg 04/21/04 DP 

Beozo{b)tluoranthene I NDI I 333 uefK,g 04/21104 DP 
Benzo(g,h,i)perylene I NDj 1 333 ug/Kg 04/21/04 DP 
Benzo(k)tluoranthene I ND! l 333 ug/Kg --o4/iit04 ·15p--
Benzoic Acid I ND\ 1 333 ug/Kg 04/21/04 DP 
Benzylalcohol I ND! 1 333 ug/Kg 04/21/M-DP--
bis{2..Chloroethoxy)methane I ND! 1 333 ug/Kg 04/21/04 DP-
bis{2-Chloroethyl)ether- I NDj 1 333 ug/Kg 04/21/04 DP 
bis(2-Chloroisopropyl) ether I NDj 333 ug/Kg --·-04721J04-DP--

-bis(2-EtbylheXyl)phthalate ---· I NDj 333 ug/Kg 04/21/04 j)'p __ _ 

--SUiYibenzylphthalate ND! l 333 ug/Kg 04/21/04 O:P·- -
ChrySClle ----- N!>I 333 ug/Kg "04/ii764-DP"" 
Di-n-butylp~thalat~ __ .J NDj 1 333 u~~ 0412~!.04 DP-
Di-n-octylphthalate- NDI _______ 1 _____ 333 ug/Kg 04/21/04 DP 

Dibenz(a,h)anthra~~.. __ J____ ND! ~----3~3 ug~g- 041~!04 _!?!_ 
Dibenzofuran I ~ l 333 ug/Kg 04/21/04 DP 
Diethylphthalate -------------------- __L ---ND_e_---.--333 ug/Kg 04/21/04 DP __ _ 
Dimethylphthalaie ___________ .. ______ -- 1. ------:NDJ · ·:fi3 ____ U:gocg 04121104 DP 

--FiUOranthelie _______ .. __ ,. .... ______ I ~I 333 ug/Kg ~(~l/04 DP __ .. 

Fluorene I ND! 333 ug/Kg 04/21/~~---
Hexachlorobenzene I NDI 333 ug/Kg 04/21/04 DP 

.... He~~hlorobutadiene I ND! 333 ug/Kg 04i2ii04 DP 
Hexachlorocyclopentadiene _ _j_ ND! 333 ug/Kg 04/21/04 DP 

-Hexachloroethane I ND! 333 ug/Kg 04/21/04 DP 

=!nden<!_(!,2,3-c~d)pyren~----- I NDj 333 ug/Kg _?~~~1!~~-----
Isophorone ND! 1 333 ug/Kg 04/21/04 DP 

~Nitroso-di-~propylamine NDj 1 333 ug!Kg 04/21/04 DP 
--N-Nitrosodiphenylamine ND! 1 333 ug/Kg 04tifi04DP--
--NaPhthalen_e___ I NDI 1 333 ugn<.& ___ 04/21704 ........ DP 
~~trobenz._ene ·----·----- I NDI 1 333 ug/Kg -04121!~4- -~!---~-· 

Pentachlorophenol J NJ?J 1 1665 ug/Kg 04/21/04 DP 

::::tbrene -------t :1 ! ~~~ :~: ~:~~!~~: ~: 
Pyrene __ _j NDI 1 ----~E-~~g 04/21/~~-_DP_ 

Surrogates Units Control Limits 

f_1;.V'' 

~'"'"JR= Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCIATED LABORATORIES Analytical Results Report 

Lab Request rffl'l.6 results, page 41 ot 60 



II 

Client: BHATE Order#: I 5136571 
Matrix:. SOLID Uient Sample ID: HUST-DP04-2 

)lilte Sampled: 04/15/2004 
t 11e Sampled: 10:20 
~mpledBy: 

Analyte 

8270C Acid/Base/Neutral Extractables 
2,4,6-Tribromophenol (sur) 

2-Fluorobipbenyl (sur) 

2-Fluorophenol (sur) 

Nitrobenzene-d5 (sur) 

Phenol-d5 (sur) 

Terphenyl-dl4 (sur) 
------· 

Result 

651 

531 

741 

I 551 

__ J __ .~J_ 
_L_ 821 

OF DLR Units Date/Analyst 

% 17 - 122 

% 30- 115 
·---------

% 25 - 121 

% 23-120 

% 24- 113 

% 18 - 137 
··--------------

R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor a-
ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab Request 127926 results, page 42 ot' OU 



II 

Order#: I 5136581 
Matrix: SOLID 

Client: BHA TE 
<..:lient Sample ID: HUST-DPQ4.. 7 

~te Sampled: 04/15/2004 
~ ...... e Sampled: 10:20 
Simpled By: 

Analyte 

6010B ICP CAM Metals Only (W/SIW) 

Result OF DLR Units Date/Analyst 

---------------------·-----------·---·---·---
Antiin_on_y _____________ ~,_____ ____ ND~l __ 1__ 3.0 mg/Kg 04/21/04 KN 

- Barium _2!.:!l 1.0 mg/Kg 04/21/04 KN 
__ .. &fYllillm ______ ._.___ ND! 1 0.5 mg/Kg- 04/2l~KN -

Cadmium ------ ND! 1 0.5 mg/Kg 04/ii/04._KN __ 

·- Chromium___ 3.0L.. 1 1.0 mg/Kg 04/21/04 KN 
·-·· col>aii-··-----··----·-· _____ __._ ___ i.~1s·1 o.5 mg/Kg 04t211o4·I<N·-

-Copper -------- l.26j 1 1.0 mg/Kg 04t2it04 KN 

---Lead ND! 1 0.5 mg/Kg 04/21/04 KN 

--=cM:-:-0..,...Iy...,,bd_e_n_um _____________ _.___ ___ ND---'l.___._1 ___ 1_.o mg/Kg 04/21/04 KN 
Nickel 2.961 1 1.5 mg/Kg 04/21/04 --~ 

--=S--el_en_ium _______________ __,_ ___ 4_.5_71.__~ ___ __!:? mg/Kg 04/21/04 KN 
Silver I NDL 1 0.5 mg/Kg 04/21104 KN 

--=V~an_a_d_ium________ -=--=-~-_J~~~. ___ ..?:~·-1----o3- m~g _0!/21~?.4 I<N---
Zinc ·---------------·-L- 10.31 ·-1 ____ 5~':1~~--- 04~~1~--·-~-

)!l20 Metals by ICP/MS 

Arsenic J__ l.Oj 10 5.0 mg/Kg 04/20/04 NK- -· 

_Th_alli1JID __ . _____ . ___ -_-__ -_-_-_-_-_~---_~l ___ ND--..J~l:-_-_~_1~0=-~---5_.o __ m_g/Kg--o4n0/04 __ .. _NK._---__ _ 

7471A Mercury in Solid/Wipe 

--Mercilry----·-·· 

8015 Carbon Chain I 

C06-C10 
·--c10 -c22 

C22-C36 

8260B Volatile Organic Compounds 

----· -------·--
------~---N?J___ .. l ___ 0._14 __ m_g/K __ g_~~!~?!~---~-

I ND! 1 3 mg/Kg 04/21104 AF 

__ _l__ __ 7=-=0=-l~I ___ 20 ___ 60.0 mg/K_g_0_4/21/04 AF 

-I NDj 5 ~g!K_g ___ 04_1_2~!?.4_AF ____ .. 

-1-,Lf,2-TetriCiiiOfOethane--·-----------·--- _L----NDf ____ 1 ----5 ·- ugtKg----o4-ii9J04 -·PJ.f-
1,1, I-Trichloroethane --------~ L ----NDI-- c-----.. -5 -ug/Kg --·-·04119/()4---AM· -

1,1,2,z-TetraclliOroeiliane ·----_l----·"ND1 --1 ----fug1Kg----o~f1l9104--AM-

1,1,2-Trichloroethane ·-·· , ---ND! __ l__ 5 ug/Kg .. _04!i_9/04- AM--

_1,1,2-Trichl~rotritl~oroethane ---------_j_ ____ ~ 1 5 ug/Kg 04/191?4_~-·-

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest l'l.79'1.6 results, page 43 ot 60 



II 

Order #: I 5136581 
Matrix: SOLID 

Client: BHATE 
l:lient Sample ID: HUST-DP04-7 

.~te Sampled: 04/15/2004 r 
""- .1e Sampled: 10:20 

S-ampled By: 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

1,1-Dichloroethane I NDL_ ___ ~------ --~--~~L ____ 04/19/04 AM 
1,1-Dicbloroethene J ~ 1 5 ug/Kg 04/19/04 AM 

l,I-Dicbloropropene -----~=~==-c·----NDl - l --~~ u~g=-~4/l9t64~~-~ = 
1,2,3-Trichlorobenzene NDj 5 ug/Kg 04/19/04 AM 
1,2,3-Trichloropropane J NDl l 5 ug/Kg -- --04/ l9i~ AM -

1,2,4-Tricblorobenzene ___ L ___ ~ __ l ____ 5 ug/Kg------o"4ii9/04 AM-
1,2,4-Trimethylbenzene I 4.8 L I 5 ug/Kg 04/19/M-AM 
l,2-Dibromo-3-chloropropane I ND! 1 5 ug/Kg 04/19/04 AM 
1,2-Dibromoethane NDI 1 5 ug/Kg 04/19/04 AM 

_I,2-Di~hlorobenzene NDI 1 5 ug/Kg 04/1~~~~ AM 
1,2-Dicbloroethane NDI 1 5 ug/Kg 04/19/04 AM 

-U-DichlOrOprOPafie______ NDI 1 5 ug/Kg 04/19/04 AM--

--U.5-Trimethylbenzene 1.411 1 5 ug/Kg 04/19/04 AM·--
- -1,3-Dichlorobenzene ND,---1----5-· ug/Kg 04/19/04 AM 

-·-1:3-Dichloropropane NDI I 5 ug/Kg 04/19/04 AM-
--r,4-DiChIOrobenzene ~I 1 5 u~g 04/19/04 ---AM 

l--Chlorohexane _ _______ NDI 1 5-ug/I(g-04/19/04 AM -

2,2-Dichloropropane ---------- I NDj 1 5 ug/Kg 04/19/04 AM 
2-Butanone(MEK) _L ~ 1 100 ug!Kg----o:4iT9/04 AM 

--U:worOetliYCViiiYiCilier:---=_=====-1-==-NDJ - 1 s-u~~ --~~9i~~=~= 
2-Chlorotoluene _L NDI 1 5 ug/Kg 04/19/04 AM 

-2-=Hexiinone --~-----==~------- _e--- NDI - ·--1 · --=_s ug~g -- ___ ?41191~~----~= 
4-Cblorotoluene _L_____ NDI ___ 1 ___ 2 ____ u~~--0~!__1_.?I04 _____ i\M __ 
4-Methyl -2- Pentanone (MIBK) NDJ ___ l_ 5 ug/Kg 04/19/04 ___ '."M _ 
Acetone I NDj 1 50 ug/Kg 04/19/04 AM 

Acetonitrile L__ ND! 1 5 ug/K~--~fl9/04 _ AM-
Acrolein ··-------- I . ND! 1 200 ug/K.~~19/04 ---~ _ 
Acrylonitrile __l_ ___ ~ ___ l _____ ?_ ug/Kg 04/19/04 AM 

~~~-Anylc~orlde-·--------------- I ND! 1 5 ug/Kg __ o~19/6~~~·= 

·----~~~~~------- ____________________ J __ ~L __ I __ 5 u~-~~/19/0~-AM_ 
Benzyl chloride ND( 1 5 ug/Kg 04/19/04 AM 

~--Bro~obenzene _ __I NDI 1 ------s-uilf(g-0019104 ~ 
_u Bromochloromethane ___J ND! 1 5 ug/Kg 04/19/04 AM 

Bromodichloromethane I ~I I _ 5 ug/Kg 04/19/04 AM 
-----Sroillofunn____ NDL_ _____ l ___ s __ ug/Kg ~719/~ --~ 

Bromomethane ~ 1 5 ug/Kg 04/19/04 AM 

Carbon Disulfide .. L · NI?l ----i------5\i~-~o~ _ -~= 
Camon tetrachloride _L_ ND! I 5 ug/Kg ~~!~~<_>4 ·---~-

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-,R = Detection limit for reporting pwposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Kequest rJ.WJ.6 results, page 44 or 6U 



Order#: f 5136581 
Matrix: SOLID 

Client: BHATE 
<.:Jient Sample ID: HUST-DP04-7 

~e Sampled: 04/15/2004 
L 1e Sampled: 10:20 

'Simpled By: 

Analyte 

8260B Volatile Organic Compounds 
Chlorobenzene 
Chloroetrum_e _____ , 

Chloroform 

Result OF DLR Units Date/Analyst 

_ I NDI 1 5 ug/Kg 04/19/04 AM 

I NDj 1 5 ug/Kg 04/19/04 AM 
·------·~,~--ND--=--,-----5-u_g/K_g--0-4~/l-9/04 AM 

---chloromelli~------------------------ND~l.___ __ 1 ___ s_u_g1K_g __ o_4 __ /1_9_10·4---AM---

cis--1,2-Dichloroethene _________ J ___ =-cND=-"I_ -----,-1__ 5 ug!K_g __ o_4119/04 __ -~--
cis-1,3-Dichloropropene ___ ..__I_ NDI I 5 ug/Kg 04/19/04 AM 

cis-1,4-Dichloro-2-butene ____ l_ ___ NDL __ I ___ s __ u~~--~-119_10_4 -~-
Dtbromocbloromethane ___ L ND! _ 1 5 ug/Kg 04/19/04 AM 

Dil>romometbane ------_ -_ -_ -_ -_ - I ~J_ __ I _______ s_~g/Kg o41i9!64-A1"1 

-=Di.,,..·c_hl_orodi_._flu_o_rom_e_thane ____ ·-----·--L__ NDI I 5 ug/Kg 04/19/0~~--
Ethyl benzene __________ L_ ___ l~l_---~---~-~~l!._ ___ 04/19~?4 ~---
Etbyl metbacrylate L ND! I_ 5 ug/Kg 04/19/04 AM 

~~orobutadiene ____ _.__ ___ NDJ_ __ l __ 5 u~ ---~/19/~---~--
Iodomethane _L__ ND! 1 5 ug/Kg 04/19/04 __ AM_ 

Isopropylbenzene (Cumene) I 1.4 Ji _ I 5 ug/Kg _ 04/19/04 . ~-
Metbacrylonitrile I NDJ_ 1 5 ug/Kg 04/19/04 AM 

-Methylinetliacryiat-e--·· I NDI --i------ru~---04119/~ -~~· 

MethyFtert-butylether (MTBE) I NDI 1 5 ug/Kg 04/19/04 AM 
__ M_eth_y_Ien-e-chion-.d-e ·--------------"-,---ND~,'----1-·--·5 -ugii(g o4h_9104 --~~= 
=~-n-B~tYfuenzene _____ - ·---- J NDj 1 5 ug/Kg 04/191?4 ~ ... 

I 2.3 JI 1 5 ug/K~-~-19/04 -~ 
I ND! l 5 ug/Kg 04/19/04 AM 
I NDI 1 5 ug/Kg 04/19/04_AM __ 

___ __._I ND! 1 5 ug/Kg_ 041I?lo4 ____ AM 

n-Propylbenzene 
·---Naphthalene __ _ 

p-Isopropyltoluene 
------

Pentachloroetbane 
Propionitrile I NDj 1 5 ~g/Kg 041191?4 AM 

l__ ~ 1 5 ug/Kg 04/19/04 AM sec-Butylbenzene -StYrene ______ _ 

tert-Butylbenzene 
Tetrachloroethene 

--_J_-· - ND(--1--.. --5·---ug/Kg ___ o4/f9104_AM __ _ 

-------- , ----~ -NtiL_ 1 ~~------~--ug~=~~~9/o4 -~--

Toluene 
trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
trans-l ,4-Dichloro-2-butene .. 
Trichloroetbene 
Trichlorotluoromethane 

--VmYI acetate 

Xylenes, total 

-~I ____ ~ __ 1 ________ s __ 1:1.g1Kg ____ 9~119~~- AM 

.. _____ j_ 2?1 ~----5-~~g ?411910~-- ~-
I ----~I 1 5 ug/Kg 04/19/04 AM 

--------1- NDj . ___ 1 _. -5- -~g/Kg ____ ?_41T~!?4 --~ 

_____ L_, __ NDl ____ I____ 5 ug/Kg 04/19/04 AM 
I NDj 1 5 ug/Kg 04/19/04 AM 

____ ·----___ I NDL 1 ~ ug/K~-o~~?/04 ·-~ 
I NDJ___l ___ ~~g 0~/19/04 . AM 

L ___ ~ 1 --~~~~-~~II?!~~--~-
-- --~'-----2~ __ 1 ___ ~-·-~~~-~~?!~~-~--

R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-

Lab Kequest J'l.71f2b results, page 45 ot' bO 



11 

Order#: I 5136581 
Matrix: SOLID 

Client: BHA TE 
Uient Sample ID: HUST-DP04-7 

~te Sampled: 04/15/2004 
~.1e Sampled: 10:20 

Sampled By: 

Analyte 

8260B V olatne Organic Compounds 
Surrogates 

Surrl - Dibromotluoromethane 
Surr2 - l,2-Dichloroethane-d4 
Surr3 - Toluene-d8 
Surr4 - p-Bromotluorobenzene 

8270C Acid/Base/Neutral Extractables 

Result OF DLR Units Date/Analyst 

Units Control limits 

811 % 70 -135 

------=========1:1:21'-----~=----====--0fc_o_·-=--· 70 - 13~---~~--~~ 1021 - % 70 - 135 

-------~----~-=-00-::-'1~_==---· % ·---7(fT35·---

-------------
1,2,4-Trichlorobenzene ND! 1 333 ug/Kg 04/21/04 DP 

1,2-Dichlorobenzene ·--------· NDI I 333 ug/Kg 04t2f/04 DP 
1,3-Dichlorobenzene NDj 1 333 ug/Kg 04/21/04 DP 

____ 1,4-Dichl~robenzene NDI I 333 ug/Kg 04!21!04 -~-
2,4,5-Trichlorophenol I ND! 1 1665 ug/Kg 04121104 DP 
2,4,6-Trichlorophenol I _____ NDI 1665 ug/Kg ~21/04 DP ___ _ 

2,4-Dichlorophenol _____ L_ NDJ 1 333 ug/Kg ?412110~--~~-- __ 

2,4-Dimethylphenol ···-···--·------ _____ J ___ -~J__l_~~~.!___04~!~4 D! ___ _ 
2,4-Dinitrophenol I ~ l 1665 ug/Kg 04/21/04 DP 
2,4-Dinitrotoluene·----- ----·---- -NDJ -.--~33 ug/Kg ---04/2f704-DP .. 

2,6-DinitrotOftiene-·---. _J --~f--i--. ?J--Ug/Kg _____ ~ 041~_1104 ~::?! 
-2-Chloronaphthalene I NDI 1 333 ug/Kg 04/21104 DP 

2-Chlorophenol I ND! ___ l --~_3_3 ~~-~041~!f04 -~~-
2-Methylnaphthalene _L__ ND! 1 333 ug/K.g 04/21/04 DP 
2-Methylphenol I NDI 1 333 ug/K.g 04/21/04 DP 
2-Nitroaniline L NDJ ____ ~ -166-S-u"i/Kg ··-Qil!2 li04 __ _.?P _ 

2-Nitrophenol ··-·------ I ND\ 1 333 ug/K.g 04!21104 .... EP_ 
3,3-Dichlorobenzidine __L_ NDJ 1 333 ug/Kg 04/21/04 DP 

-3-Methyfpl1eno1--··--··--··----- - __J ··---Nfi,--- -1-·-··----nru&/Kg- 64t21104·--15p----

.. 3"=":NTtroaiiillile-----·---------·· I ND! 1 1665 u~!_~_0_412 l/~~- __ 1?~-----

4,6-Dinitro-2-methylphenol _l__ ND! 1665 u~~-~4/21104 _E~ 

4-Bromophenyl-phenylether I ND! 1 333 u~~--~~/21/04 ___ DP __ 
-·4-Chloro-3-methylphenol __L __ ~J__l__ 333 ug/Kg 04/21104 __ ~ 

4-Chloroaniline l NDj _ 1 333 u?J<.g 04/21~04 DP 
4-Chlorophenyl-phenylether L_ ND! 1 333 ug/Kg 04/21104 DP 

-4:MethylPhenol ··--------1 --NI>_e-·1--333 ·· ug/Kg-- 04tii7o:r-fi:P __ _ 
4-Nitroaniline --- ·--- J ---Ni>l ----1--1665 ·-uifK.g--04/ilt04DP-

4-Nitr0PbeQol~====----·--=~_l_ ___ _:__~C ____ c--16651.l'g;,K.g -~~121104 ~~--
Acenaphthene j NDJ__ I 333 ug/Kg 04/21/04 DP 

--ACeli8phthYfelie- -- ·--=~_J=-- ~l___J___ 333 -~-~~ _ _=:D4i2f/04-···DP __ _ 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-JR= Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request 1'1.791.b results, page 4b ot' 60 



I: 

Order#: I 5136581 
Matrix: SOLID 

Client: BHATE 
Uient Sample ID: HUST-DP04-7 

,~te Sampled: 04/15/2004 
L ae Sampled: 10:20 

sampled By: 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
Anthracene ~ 333 ug/Kg 04/21/04 DP 

Benzidine I ND! 333 ug/K~---04/~!~~-D~--
Benzo(a)anthfacene______________ _ __ ~---- 333 ug/Kg _04/21/~~ DP 

Benzo(a)pyrene ___ __l_ _____ !fill I 333 u~!._~~21/04 _DP_ 
Bem.o(b)tluoranthene j ----~-- 1 333 ug/Kg 04i.2I/04 DP 
Benzo(g,h.i)perylene __ I ND! 1 333 ug/Kg . 04121104 DP 
Benzo(k)tluoranthene l ND! 1 333 ug/Kg 04/21/04 DP 
Benzoic Acid ·----- -~- ND( ~I--3--n-u~--04121704 ~~== 

Benzyl alcohol ~L 1 333 ug/K.g 04/21/04 DP 
bis(2-Chloroethoxy)methane ____ J_ ND! l 333 ug/Kg 04/21/04 DP 
bis(2-Chloroethyl)ether I ND\ 1 333 ug/K.g 04/21/04 DP 
bis(2-Chloroisopropyl) ether _____ --· ND! 3~gocg 041iil04_DP _ -

--bis(2-Ethylhexyl)phthalate ND! 1 333 ug/K.g 04/21/04 DP 
___ Bu~~lphthalat~~--------·· NDI 1 333 ug/Kg ---04!2ii~DP ____ _ 

Chrysene NDj 333 ug/K.g 04/21/~-~--
Di-n-butylphthalate NDI 1 333 ug/Kg 04/21/04 DP 
Di-n-octylphthalate NDI 1 333 ugiK.g 04/21704 DP 

_ Di~nz(a,h)anthracene l ND! 1 333 ug/Kg 04/21/04 DP 
Dibenzofuran NDj 1 333 ug/K.g 04/21/04 DP 

---Diethylphthalate___ NDJ___ 1 333 ugncg .. 04/it7o:415P __ _ 

--DiDiethylphthalate ·----· I ND! 1 333 ug/Kg 04/21/04 DP 

Fluoranthene ·--------· L___ NDL__~_ 333 u_g!K.g. _ 041!1/04 DP···-· 
Fluorene L_ NDJ 1 333 ug/Kg 04/21/04 DP 

-HeXaehlorobenZene-··--------- I -· NDf' 1 333 ug/K.g 04/21/04--r>il--
Hexacblorobutacilene ·-------- _i_ -- ND,----r---333--Ug/Kg--M/21/M ___ DP-· 

Hexachlorocyclopeniadielle____ _I . NDI 1 333 u~g -~~12ii~-DP-

Hexacbloroethane J___ ND_I 1 3~3 ug/Kg 04/21104. ____ ~ 
lndeno(l,2,3-c,d)pyrene ___ __J NDJ ____ I____ 333 _ ug/Kg 04121.~~~~!._ 
lsopborone __J NDL I 333 ug/Kg 04/21104 DP 
N-Nitroso-di-n-propylamine -~=--- 1---NDI ___ 1 ___ 333 ug/Kg 04/21104: ___ D_! __ 

-N-NitrOSOdipheiiYlamme I . ND!__ 1 333 ug/Kg 04/21/04 DP 

-~~ph~ene ---~-------~~-------- L _______ ~I 1 33:f ugtKg _ 64/i~'.?~ -DP-~ 
Nitrobenzene I ND! 1 333 ug/Kg 04/21104 DP 

=~entiC~iie.lor---==~=-------, ND! -------l665-ilg7Kg--0412i7o4 DP __ _ 
Pbenanthrene ND! 333 ug/Kg --047217()4--J)p ·-·. 

__ jhe~~-------~---- L_ ND! 333 ug/Kg 04/21/04 DP __ _ 
Pyrene L__ ND! 333 ug/Kg 04/21104- DP 

Surrogates Units Control Limits 

/Ir, 

\_.v R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-

Lab Request 1271J'l.6 results, page 47 ot' 60 



11 

Order#: I 5136581 
Matrix: SOLID 

~te Sampled: 04/15/2004 
\......_ ie Sampled: 10:20 

Simpled By: 

Analyte 

Client: BHATE 
l.:lient Sample ID: HUST-DP04-7 

8270C Acid/Base/Neutral Extractables 

Result DF 

--~·~,6~!~bro~~~nol (sur) ...._I _____ 2L __ _ 

DLR Units Date/Analyst 

% 17 -122 
-%---~-=-ffs ____ _ 

2-Fluorobiphenyl (sur) _J_ 621 --- . -----· ___ .._ __ ---------·-·----·-·----·-
2-Fluorophenol (sur) ------------"'------~ 

---·-NitrobenUfie=d5.{Suif" _62j 

---Phenol-dS (sur) 73 

% 25-121 
-------------------

% 23 - 120 ---
% 24-113 

--Tfilphenyl-dl4-(su_r_) --· 74 ---- --~-----

% 18 -137 
-----··--------------~'------~------------

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest rrnr.z6 results, page 48 ot 60 



I! 

Order#: I 5136591 
Matrix: WATER 

~te Sampled: 04/15/2004 
· ,e Sampled: 
'la'mpled By: 

Analyte 

Client: BHATE 
<.:lient Sample ID: Trip Blanks 

Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

l,1,1,2-Tetrachloroethane ~ 5 ug/L ·----o:4720/04 AM 

1,1,1-Trichloroethane _J NDI 1 5 ug/L 04/20/04 AM 
1,1,2,2-Tetrachloroethane ,-·~--~L ___ ._1 ___ ~~-ugii -=.j4120/0:4-AK1 
1,1,2-Trichloroethane L_ NDf l 5 ug/L 04/20/04 AM 

l,l,2-Trichlorofu.tluorOeilian_e_·--·-------1 - ND! ·-~=--=5--··u!~==~~~o~~ AM~ 
1,1-Dichloroethane ··----- I N_?_l ___ l 5 ug/L ~20/~~--·~--
1,1-Dichloroethene _J_ ND! 1 5 ug/L 04/20/04 AM 
1,1-Dichloropropene- I l'_ffil l s ug/L · --04/:i.o/04 ___ AM 

----1,2j-TrichlorobellZene-· I NDf 1 5 ug/L 04/20/04 __ AM __ _ 
--l,2,3~Trichloropropane I NDI 1 5 ug/L -04f20/04--.AM--

l,2,4-Trichlorobenzene f NDf I 5 ug/L 04/20/04 AM-
---~~~~_!rimethylbenzene \ NDI l 5 ug/L 04/20/04 AM 

l,2-Dibromo-3-chloropropaiie I ND! 5 ug/L 04/20/04 AM 
-"i,2-Dilirom0ethiille NDt 1 s ug/L 04120704._AM_. 

--~~Dichlorobenzene I ND! 1 5 ug/L 04/20/04 AM 

---!~~~::::;~e ----·-· ·----t :1 ~ --~~~ --:;~~;~: --~-
--U:-5-Trimethylbenzene I NDj 1 5 -u~-----o41201G<rl\M-

l,3-Dichlorobenzene __J NDI 1 . 5 ug/L 04/20/04 AM 
1,3-Dichloropropane __J NDj 1 5 ug/L 04/20t04 -J\M-
1,4-Dichlorobenzene ---- NDf--1"---·-- 5 ug/L 04/2ol04 -A:M--
1-Chl~rohexane _ . ,·--- ND! ___ 1 ___ ---~--':g/L 04/20/04_1\M_ 

2,2-Dichloropropane L_ NDf 1 5 ug/L 04/20/04 AM 
-2-Butanone(ME~~------··----_L - NDf ( 100 ugrL-- 04/20tO~AM··-

~loroethyl vinyl ether------------------ I ----·Nnl --1--·--5--ug/L ---64726104--··AM-
- 2-Chlmotoluene ----- J_ NDl l -·---·sugtr., ___ 04/20/o4-AM ··· 

=--2-Hexanone _ __-==--· -------·------- I NDJ 1 20 ug/L --·-?~~20~~~=-AM __ _ 
---· 4-~_hlorot~luene I NDl 1 5 ug/L 04/20/04 AM 

4-Methyl -2- Pentanone (MIBK) I NDJ 1 10 ug/L 04/20/~~-AM _ 
Acetone I NDI 1 l 00 ug/L 04/20/04 AM 
Acetonitrile I NDf 1 50 ug/L 04/20/04 ---.AM--

-- ·-Acrolein ---·---· I NDl 1 200 ug/L 04/20/04 ____ AM_ 
--Acrylonitrile ----··----------- NDf 1 10 ug/L 04/20/04 -AM -
-- -Allyl chloride--·--------·---- L_ ND( 1 5 ug/L ---04/26/04 --AM-
---Benz.ene·--·---------~--------·I -· ~- 1 1 ug/L - 041io104 -A:M--
-·Beniylchloric!e---·-··--··- L_ NDJ 1 5 ugtL-------o4120104--··-AM-
-Bromobenzene ·--------·----~--! · ~- i--··--5-··ug1L __ =-__~ho/04 ___ A.M __ . 

,R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab .Kequest 117916 results, page 49 ot 60 



II 

Order#: I 5136591 
Matrix: WATER 

·".,QQte Sampled: 04/15/2004 
~- ie Sampled: 

Sampled By: 

Client: BHATE 
CJient Sample ID: Trip Blanks 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
_____ B~m~~!11oromethane_ __ I ND! 5 ug/L 04/20/04 AM 

----~romodichloromethane I ND! 5 ug/L 04/20/04 AM 
Bromoform I ND! 1 __ 5 --~!fl- ----04/i0/04 AM --··Bromomethane ---·--------------·--------, NDI 1 5 ug/L 04/20io.r AM-

Carbon Disulfide I ND! 1 5 ug/L 04/20/04 AM 
Carbon tetrachloride I NDJ 1 5 ugti..--64t2o/64·--A.M--

Chlorobenzene I NDI 1 5 ug/L 04/20/04 -~ · 
Chloroethane ND! 1 5 ug/L 04/20/04 AM 

Chloroform I ~--- __ I 5 ug/L 04120104 AM 
Cblorometbane L ND..L_ 1 5 ug/L 04/20/04 AM 
cis-1,2-Dichloroethene _ I --- ND! ____ 1 ----~---=~4!20704 ____ M"r 
cis-1,3-Dichloropropene _J_ NDI I 5 ug/L 04/20/04 AM 

=-~is-~EDichloro-2-butene -·==~------ I ---- NDI 1 20 ug/L 04/20/04 AM 
Dibromochloromethane _ _J ~ I 5 ug/L 04/20/04 AM 
Dibromomethane I ND! 1 5 --ug/L -----o4/2o~AM-

Dichlorodit1uoromethane I NDI 1 5 ug/L ---~201?4 AM 
Ethyl benzene _l ND! I 5 ug/L 04/20/04 AM 

__ E~! me~acrylate I NDI 1 50 ug/L 04/20/04 AM 
Hexachlorobutadiene I ND! 1 5 ug/L 04/20/04 AM 

--- IocIOmethane L__ NDI 5 ug/L 04/20/04 AM:-
--rsQpropylbenzene (Cumene) I ND! 5 --Ug7L---o4"120104 -~ 

--~ethacrylonitril_~ ----------- __ _L ___ ~J 1 35 u~---?~720/04~-~=-
_Meth?'lme~c1!Iate ··----··-- _L ___ ~L ___ l 5 ug/L 04/20/04 AM 

Methyl-tert-butylether (MIBE) __L ____ ~ 1 I ug/L 04/20/04 AM 

Methylene chloride __ _J_ __ ~ 1 5 ug/L 04/20/04 AM 

n-Butylbenzene 1. NDI 5 ug/L 04/20/04 AM 
n-Propylbenzene ___J_ ND! 1 5 uiti---~~~/04-~-~--. 

Naphthalene ----~--- 1 5 ug/L __ 0412~!~~-
p-Isopropyltoluene L_ NDI . 1 5 ug/L --~/20/~4 ___ AM_ 

Pentachloroethane _____ I __ NDJ_ ___ 1 ___ -~---u~ ----~20/~4 ____ AM __ 
Propionitrile I . NDI 1 100 ug/L 04/20/04 AM 

-sec-Butylbenzene ------- j NDj - 1 ··--···s-u&tl ___ 64/20104-· AM .. ~~~- ····---·--···--· ---± ____ ;j ~ ~~~~=~~~~~~--~= 
Tetrachloroethene I NDI · I 5 ug/L 04120104 AM 
Toluene I NDj 5 -ug/L ---o412o7o4_AM ___ _ 

-- tranS-l,2~Dichloroethene I NDI 1 5 ug/L__ ·· ~120104--;\M--

ttans-l,3-Dichloropropene NDI 1 5 ug!L ___ ~001~~-~-

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 127'Jl6 reSUlts, page 50 ot 6U 



II 

Client: BHATE Order#: I 5136591 
Matrix: WATER Client Sample ID: Trip Blanks 

l""''lllte Sampled: 04/15/2004 
1
• ie Sampled: 
~pied By: 

Analyte 

8260B Volatile Organic Compounds 
trans-1,4-Dichloro-2-butene 

Trichloroethene 

Result DF DLR Units Date/Analyst 

NDJ I 20 ug/L 04/20/04 AM 
__ .._ __ NDl-·----1-----s-ug,ii--04tioio4--~ 

-T-ric-hl-oro-tl-uo-rom·-e-th-an_e__ ------ ND! -1----5---Ug/L·--04/~~/04 - M_l __ _ 
-- -Vinyl acetate-- ----------~-- ND! I 50 ug/L 04120/04 AM 

Vinyl cbloride ND! I 5 ug/L 04/20~1\M-

- ~yl~~e._s_, t_ota_I _____ . ND! 5 ug/L 04/20/04 AM 

Surrogates 

Surrl - Dibromotluoromethane 
-Surr2- 1,2-Dichloroethane-d~·-· 
---SurrJ ·--Toiuene-d8 ________ _ 

--sun:G.:SrolliOilUOroben.ZeDe __ _ 

_I 

L 
I 

921 

-~1 
l~-
1041 

Units Control Limits 

% 70- 135 

% 10-135 ___ 
----- ---

% 70-135 
·--------~~·----

% 70 - 135 

R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor a-
ASSOCIATED LABORATORIES Analytical Results Report 

Lab .Kequest Jl7!126 resUlts, page !H ot 60 



II 

Order#: I 5136601 
Matrix: SOLID 

Client: BHATE 
Client Sample ID: Laboratocy Method Blank-S 

~te Sampled: 
r \e Sampled: 
~mpledBy: 

Analyte 

6010B ICP CAM Metals Only (WISIW) 

Result OF DLR Units Date/Analyst 

·-~ -----··-- --

Antimony __ ND.......,.....1~ __ 1 _-----03-::.oo~_mg!Kg __ o41~_11_o~ ___ KN __ 

Barium NDj I 1.00 mg/Kg ~412 __ 11 __ 0'.!___~---

Beryllium ---------------~~--ND=j_ ___ l_ 0.50 mg/K~--
-Cadmiiim. . NDl 1 0.50 mg/Kg 
~~Cbro--mt-.um-----------------~J---ND,....,,,.,,--~1--,.--~l.OO~--- mg/Kg 

04/21/04 KN 
04/2 l/04 ___ i<N_ 

04/21104 KN 

eoba11 ·----,- ----~.._I __ ·i--o:so-Iligocg 04121104 m ··-
-copper-----· _____________ L NDI 1--1:oomg1Kg o4/2i104 KN 

r.ead ______ L ND! i -o.50-·m~_· _?_4!21104 ___ ~----
Molybdenum I :«'I 1 1.00 mg/Kg 04/21/04 KN 
Nickel I NDj 1 1.50 nigocg---64721704---~ 
Selenium I ND! 1 1.00 mg/Kg 04/21104 KN 

Silver I NDI I 0.50 mg/Kg 04/21/04 KN 

--vanadiUDi· I NDj 1 o.so mg/Kg 04121104 ____ !'N __ 
___ Z_inc____________________ I ND~l ____ ?_·o_o_mg!K.g 04/21104 ___ ~_ 

6020 Metals by ICP/MS 

-···------··---------------------
Arsenic 

-·--------------
Thallium 

~ 10 5.0 mg/Kg 04120/04 NK---
NDj 10 5.0 mg/Kg 04120/04--""NK-

. ___ ..._ ___ ~---------- ·-----·· 

7471A Mercury in Solid/Wipe 

Mercury I ND! . 1 -o~-mg/Kg ___ 04/19/04 MDJ 
_______________ l___ ------·-----~----------------

8015 Carbon Chain I 

8260B Volatile Organic Compounds 

l,l,l,2-Tetrachloroethane I NDI 5 ug!K.g--04/i9/041\1vC-
·----------',---ND--'l----·-sug/i(g--04/I9/04 .AM .. 

=~~1._1-.~-(l--T-!~--~-c-hl_-o_ro:=e_th-_an ___ e_ --_---------~~__.,~-----==-ND~~-~~I ~-=__-=_-=_1-=_-_-_-_-_-_-=--s __ --ug/K.g 04/~~?~.:~~A--M __ ----_-
1,1, I-Trichloroethane 

l,I,2-Trichloroethane NDl 5 ug!K.g 04/19/04 AM 
_ .. -1-,I-,2:-Tn-·cb.lorotritl-uo_r_oe_th_an--e -------~---NDI -----5--ug_!K.g ____ 0411_970~~-AM __ 

R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab .t<equest l:l7926 results, page 52 ot' 60 



II 

Order #: I 5136601 
Matrix: SOLID 

~eSampled: 

~ , e Sampled: 
WmpledBy: 

Client: BHATE 
c.:tient Sample JD: Laboratory Method Blank-S 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

1,1-Dichloroethane ___ NDj 1 5 ug/Kg 04/19/04 AM 
1,1-Dichloroethene NDI 1 5 ug/Kg 04/19/04 AM 

----1,1-01.Chloroi)roPeiie ND! 1 s ug/Kg · 04119104 ___ ..\M __ 
l,2.3-Trichlorobenzene NDI 1 5 ug/Kg 04tT9t04_AM_ 

------1.2,3-Trichloropropane NDJ_ 1 5 ug/Kg 04/19/04 AM- -
---· i~i.4-Trichlorobenzene I ND! 1 5 ug/Kg 64!19/0~--- ~-

1.2,4-Trimethylbenzene I ND! 1 5 ug/Kg 04/19/04 AM 
1.2-Dibromo-3-chloropropane I ND! l 5 ug/Kg 04/19/04 AM 
1.2-Dibromoethane _ I NDI _ I 5 ug/Kg 04/19/04 --AM-
1,2-Dichlorobenzene I ND! I 5 ug/Kg 04/19/04 AM 
1,2-Dichloroethane I _NDI 1 5 ug/Kg 04/19/04 AM 

-i.2-Dichloropropane ____ I _____ ND! I _____ : ug!Kg_ o47t9'.04 AM 
1,3,5-Trimethylbenzene _ ___ _ I NDL _ I 5 -~g/Kg ___ 04/19/04 ___ ~--
1,3-Dichlorobenzene L_ NDJ 1 5 ug/Kg 04/19/04 AM 
1,3-Dichloropropane·---------·-------~-==~l ---ND,------~--=-=~ --ilg/Kg--o4iT9t04--A.M-
l,4-Dichlorobenzene I_ NDL _____ l _____ 5 ug/Kg -~~19/04 ~~ 
1-Chlorohexane I NDI 1 ----~~~~/19/04 AM 
2.2-Dichloropropane ___ NDI 1 5 ug/Kg --~~/19/0~--~---
2-Butanone (MEK.) ND! 100 ug/Kg 04/19/04 AM 
2-Chloroethyl vinyl ether ND_J 1 5 ug/Kg --04/19/04---~ 

2-Chlorotoluene ~ 1 5 ug/Kg 04/19/04 - -AM -
--2:.Jiexanone ----· Nnj 1 5 ug/Kg- 04/19i04-AM 
----4-Chlorotoluene---------- NDJ 1 5ug!Kg--()4;f9i04AM 

-~ ~~Methy~- ~2- ~~~~~~ (MIBK) NDI 1 5 ug/Kg 04/19/04 AM 
Acetone NDf 50 ug/Kg 04/19/04--~ 

... ·--Acetonitrile_______ ND! 1 5 ug/Kg --o4/f9764Ai\1 
-A.croiem·-------- NDj 1 200 ug/Kg M/19/04 AM 

Acrylonitrile NDI ___ l ______ 5 ug/Kg 04719/04 AM-

Allyl chloride I _NDI l _____ s_ ug/Kg 647191_?~.. -~--= 
Benzene L ___ NDI 1 5 ug/Kg 04/l~'.94 AM 
Benzyl chloride l ND! 1 5 ug/Kg 04/19/04 AM 

Bromobenzene ··-----==--=-=~~- I -~=-NI>C~=-~!=~---- 5--~--04/19704--AM 
Bromochloromethane L_ NDL 1 5 ug/Kg 04/19/04 AM 
Bromodichlorometh8ne --, ~---~ --1--·--·s-ug/Kg- 04/19/04 AM 

~iiiOfOrlll--------------------------- J --~1 __ --1 ___ -- -5--ugocg- -~!~04 -~~-

sromomethane NDl 1 5 ug/Kg 04/19/04 AM 
Carbon Disulfide NDI_ 1 5 ug/Kg 04ii9t04 _AM_ 

Carbon tetrachloride ~---1 --~ ug/Kg 04/19[o4~ ~---

ASSOC/A TED LA BORA TORTES Analytical Results Report 
a-R = Det.ection limit fur reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab K.equest lZ1':111J results, page 53 or 60 



11 

Order #: I 513660) 
Matrix: SOLID 

)lite Sampled: 
r eSampled: 
\.mnpted By: 

Analyte 

Client: BHATE 
Client sample ID: Laboratory Method Blank-S 

Result OF 

8260B Volatile Organic Compounds 

DLR Units Date/Analyst 

Chlorobenzene _J NDj l 5 ug/Kg 04/19/04 AM 

Chloroethane -----~ --=~-- NDL__ ·--~- 5 ~ ug/Kg-~~04Tl9764--=~ 
Chloroform L ~ 1 5 ug/Kg 04/19/04 AM 
Chloromethine------······-----·----l ---NDf·---.-----5\igtK.g--o4ii97~A.~r--

cis-1,2::-filCitloroethezie _L_~-=~~I ---1--·---s U-gtK:g--·- -~-41191~-.--~--
c• 1.J-Dichloropropene I ND! 1 S u~g 04119/04 ~-
cis-1,4-Dichloro-2-butene I NDj 1 5 ug/Kg 04/19/04 AM 
Dibromochloromethane I ND! 1 5 ug/Kg 04/19/04 AM-
Dtl>romomethane I NDI 1 S ug/Kg 04/19/04 AM 
Dichlorodifluoromethane NDj 1 S ug/Kg 04/19/~AM 

-~I _benzene NDI 1 --~-ug/Kg_ 04/19/04 AM 
Ethyl methacrylate ___ NDI 1 5 ug/Kg 04/19/04 ~ _ 
Hex.achlorobutadiene NDj 1 S ug/Kg 04/19/04 AM 
Iodomethane ND! 1 S ug/Kg 04/19/04 AM 

-- -ISOpropylbenzeiie-(Cumenef-- ND! l s ug/Kg 04ti9i~Mi 

=~ethacryloiiitriie-~~---- -NDI 1 5 _ug/Kg __ 04119!04 AM 
Methylmethacrylate _____ _l_ ND! 1 S ug/Kg 04/19/04 AM 
Methyl-tert-butylether (MTBE) I ND! I 5 ug/Kg 04/19/04 AM 
Methylene chloride ___ j NDj 1 _____ s_.. ug/K~- 04!!9104 AM 
n-Butylbenzene _ _L_ NDI ~ 5 ug/Kg 04/19/04 AM 

n-Propylbenzene __J_ ND! I . ----~--- ug/Kg__ 04/19/04 AM 
Naphthalene----·------ l NDj 1 S ug/Kg 04/19/04 AM 
p-Isopropyltoluene _______ --- --_L---NDJ ----1-·--5--·- ug/Kg . - 04/19764--AM--

Pentachloroethane I -------NDl ___ I _____ 5_~i/Kg -:-o4tf9l~_---AM--

Propionitrile __J NDL I 5 ug/Kg 04/19/04 AM 
sec-Butylbenzene ------NDI 1 5 ug/Kg ---~4 ~= 

-~~ne___ L_ NDI 1 5 ug/Kg 04/19/~~-
tert-Butylbenzene NDj I 5 ug/Kg 04/19/04 AM 

___ Tetrachlof()ethene_______ _L_ ~---1___ 5 ug/Kg _ ~4/1~~---~-
Toluene _L NDL_ 1 5 ug/Kg 04/19/04 AM 

-·trans:l,2-Dichloroethene____ · L-NDI 1 5 ug/Kg 04/19/04--~ 

=~-:."!-Dichloropropene·-------·----- NDI I ___ s u~g-~4tf97~ ~-~~ 

--~-1,4-Dichloro-2-butene I NDj I 5 ug/Kg 04/I_?./04 --~-· 
Trichloroethene I -~---1 __ 5 ug/Kg 04/19/04 AM 

--TrichlOrOtIUoromethane =---------- _L_ NDI 1 5 ug/Kg 04/19/04 AM 
Vinyl acetate I NDI 1 50 ug/Kg 04/19/04 AM 

--~inyl chlorid~--· .. --------- _ I ND! I 5 ug/K~ 04ii9t04 AM 
Xylenes, total ___________ __J____ ND! I S ug/K.g 04/19/04 AM 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF"" Dilution Factor 

Lab Kequest 1279'26 results, page 54 ot 6U 



Ii 

Client: BHATE Order#: l 5136601 
Matrix: SOLID C.:lient Sample W: Laboratory Method Blank-$ 

~te Sampled: 

"--·~ .e Sampled: 
~pledBy: 

Analyte 

8260B Volatile Organic Com2ounds 
Surrogates 

Surrl - Dibromotluorometbane 
· ---Surr2 - i ,i:bicbloroethane-d4 
------· 

Surr3 -Toluene-dB 
Surr4 - p-Bromotluorobenzene 

---· 

8270C Acid/Base/Neutral Extractables 

Result 

811 
1081 
1001 

991 

OF DLR Units Date/Analyst 

Units Control Limits 

% 7o-:T35-· -···-----
----~ 

% 70- 135 
·-----···-

% 70-135 
% 70 - 135 

1,2,4-Trichlorobenzene L---· ND(--C-- 333u~g 04/20/04 DP 
1,2-Dichlorobenzene -------------- ·--··N?I- _ __!·-- ... 333 ilg!I{g ?ft2oioE ___ ~~= 
1,3-Dichlorobenzene l _______ ~l_ _______ l 333 ug/Kg 04/20/04 DP 
1,4-Dichlorobenzene j NDI I 333 ug/Kg 04/20/04-----oP-
2,4,5-Trichlorophenol I NDj I 1665 ug/Kg 04/20/04 DP 
2,4,6-Trichlorophenol _ I NDI 1 1665 ug/Kg 04/20/04 DP 
2,4-Dichloropbenol __ __l ___ ~ 1 333 ug/Kg 04/20704--~ 

----~~4-DID:iethylphei:~- _____ _L_ ND! 1 33f-ugtKg 04/20/04. DP __ _ 
2,4-Dinitrophenol NDj 1665 ug/Kg 04/20/04 DP 
2,4-Dinitrotoluene --·--------- -- ND! I -·333 ug/Kg-64120104··---~ 

2,6-Dinitrotoluene-- t:ml 1 . 333 - ug/Kg--04120104--:D:f .. 
2-Chloronapbthalene··-·----- ·--··- ND! 1 333 u~-04120764 DP ___ _ 

- -2-ChIOrophenol _____ NDI 1 333 ug/Kg·- _?4120~~ DP~=~ 

--2-Methylnaphthalene NDI I 333 ug/Kg 04/20/04 DP 
- -2-Metli-Yit>iie001 1 NDI 1 333\ign(g-04120104 DP 

2-Nitroaniline _j NDI 1 1665 ug/K~--0~/20/0~----~ 
=2-N~t:ophenol I ND! 1 333 ug~_!__ 04/20/0~E~---

3,3-Dichlorobenzidine _L__ N_!1__ 1 333 ug/Kg 04/20/04 DP 
-3::-Methylp~enol=-- ____ · I ---~-NDI ·-1-333--ug/Kg-64120104 --~ 

3-Nitroaniline _J_ ND! 1665 ug/K.g 04/20/04 DP 
4,6-Dinitro-2-methylphenol ·-------·---·- I ------~ - I 1665--Ug!i(g-04120164- DP--

4-Bromophenyl-phellyletheT _______________ _(__ ____ ·~-~c_· __ 1 ______ 333 __ ugfKg ___ --~~/~~/64 ___ ~(=-
4-Chloro-3-methylphenol L NDI 1 333 ug!K.g 04/20/04 DP 
4-Cbloroaniline -----1 .. -~J __ L __ ~33-- ugtKg--_ 04720!?4 -_?_~ __ 
4-Chlorophenyl-phenyletber I ND! 1 333 ug/Kg ~/20/0~ __ _E!_ 
4-Methylphenol I ~L ___ l _ __ 333 ug/Kg 0~/20/0~~-

- 4-Nitroaniline L_ NDL 1 1665_ ug!K._g _04~20/04 ~--
4-Nitrophenol L ND! 1 1665 ug/Kg 04/20/04 DP 

-·· Aceiiaphttiene-----------·--c- NDI 333 u~-04/20/04DP-

=~~enap_~thiiene._ =-=~--------=L_-~_ NDL_ 1 33_?~~g -~0~20/~--DP-=~ 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R == Detection limit tor reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l:l7':126 results, page !i!i ot60 



11 

Order#: I 5136601 
Matrix: SOLID 

~te Sampled: 
, te Sampled: 
~pied By: 

Analyte 

Client: BHATE 
<..:lient Sample ID: Laboratory Method Blank-S 

Result DF 

8l70C Acid/Base/Neutral Extractables 

DLR Units Date/Analyst 

=~:e --{-------~ ~ ~~~ ::: ·-~~~~----~;----
Benzo{a)anthracene I NDj 333 ug/Kg 04/20/04 DP 
Benro(a)pyre~--- I NDl --r--~3---u-g/Kg ··04120704 ___ .ni> __ _ 
Benzo(b)tluoranthene I NDI 1 333 ug/Kg 04/20/04 DP 

. BenzO{g,h,i)peryJ:ene------ NDj 1 333 ug/Kg 041201?~--E~ 
---BenZo(k)tluoranthene I NDj 1 333 ug/Kg 04/20/04 DP 
-- BeniOic Acid I NDI I 333 ug/K.g 04/20104-DP- - · 

---senzyIBiCobol I ND! 1 333 ug/K.g 04/20/04 DP 
bis(2-Chloroethoxy)metbane j NDI I 333 ug/K.g 04/20/04 DP 
bis(2-Chloroethyl)ether I ~I I 333 ug!Kg 04/20To4 DP--

bis(2-Chloroisopropyl) ether I NDj I 333 ug/Kg 04/20~~--_!>! __ 
bis(2-Ethylhexyl)phthalate I __ ND! _ I 333 ug/Kg 04/20/04 DP 
ButylbenzYi{>hthalate____ _l_ ~ 1 333 ug/K.g 04/201?4 DP 

Cbrysene ·---··-- _ _j__ ND! I 333 ug/K.g ~/20/04 DP 
Di-n-butylphthalate _ _L ND! ---~--~-~g/K.g --~412?104 __ 1'.:P __ _ 

-rn=n-OCtYiphthalate·----·· I NDI I 333 ug/K.g 04/20/04 DP _ 
Dibenz(a,h)antbracene ·-- _l--_-NDL l 333 ug/I(gM/20/04 ___ DP 
Dtl>enzofuran 1-- }ml --~--- ·333 ug/K.g ·--o4/20/04 . -~~p _ 

Diethylphthalate I NDL I 333 ug/K.g 04/20/04 DP 
Dim.ethylphthalate I NDI --1----ru-ugocg--64120/04--~ 

Fluoranthen:e--·--··-· ______ __l_ NDj 1 3~3 ug/K.g ?4720704-~ 

Fluorene ---· I NDI I 3!_3 ug/K.g _04/20!_?~ DP -· _ 
--HexachlorobenZene. ND__L_ l 333 ug/K.g 04/20/04 DP 
-Hexachlorobutadiene I --Nbj ---1--333 · ug/K.g···-----o4126JMDP-_ -

:=:H~xachl_?rocyclopentiidiene ---- _J_ NDI 1 ··333--ug/K.g·- __ 04/20/0~-~EP--

Hexachloroethane I NDj 1 333 ug/K.g ?4120/~~- DP __ 
Indeno(l,2;3-c,d)pyrene I ND! 1 333 ug/K.g 04/20/04 DP =· lsophoro~~-- NDI 1 333 ug/K.g - 04/20704-DP __ _ 

-~-Ni~oso-~-n-propylamine .I NDj 333 ug/Kg 04/20/04 _ DP _ 
__ N-Nitros~phenylamine J NDj 1 333 ug/Kg ~4/2010_~_ DP 

Naphthalene __J ~ I 333 ug/Kg 04/20/04 DP 
-NitrObenzene _____________ ___J_ ---····~ -1-'33"3·- ug1Kg--o4i20104-DP ___ _ 

Pentachl~rophenoi---···--·· - .. ------- _L_____ --ND! ··-1---1665- ugtKg. _ ?~iio~~ DP __ _ 

Phenanthrene _l ~ I 333 ug/Kg 04/20/04 DP 
Phenol -------------------- L__~---ND,-·-·-·r-·3~~ u~g - ?~~~6764_fil> __ 

-~ne___ _ __ _J__ ~---1 __ 333 ug_IK~----~~?l_O~- DP--·· 

Surrogates Units Control Limits 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l'J:l':fl.6 results, page ~ ot 60 
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Order #: I 5136601 
Matrix: SOLID 
Date Sampled: 

f 'le Sampled: 
~pied By: 

Client: BHATE 
Uient Sample ID: Laboratory Method Blanlc-S 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 

2,4,6-Tn"b~omoph~nol (sur_) ___ 591 % 17 - 12-~------
2-Fluorobiphenyl (sur) l Sil % 30 - 115 

2-Fluorophenol(sur) ··-----~=------! ---~ 6~---·---·-- % ____ 2__5_:_E~----~ 
Nitrobenzene-d5 (sur) _ _I__ 541 -~----~-- 120 _______ _ 

Phcnol-d5 (sur) I ---~------ .. ------ % 24- ~~--
Terphenyl-dl4 (sur) I 76L ___________ % --···--~:_2_~2__ __ _ 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
8-R == Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest l'l:l!ll.f) results, page 57 or 60 
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Order#: J 5136611 
MatriX: WATER 

)l!te Sampled: 

\.... , 1e Sampled: 
"l!ftrmpled By: 

Client: BHATE 
Uient Sample ID: LaboratoryMethodBlank-W 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

------·--------
1,l,l,2-Tetrachloroethane ~- 1 5 ug/L 04/20/04 AM 

--IJ,T=TriCiitoroethalie- ------ NDI 1 5 ug/L 04/2oi04 ___ AM __ 
1,1,2,2-Tetrachloroethane ND! 1 5 ug/L 04/20i04_AM __ 

l,l,2-Trichloroethane ND! 1 5 ug/L 04/20/04 AM 
- -f:I,i-Trichlorotritluoroethane ND! 5 ug/L 04120104 AM 

1,1-Dichloroethaoe ND! 1 5 ug/L 04/20/04 AM-
-IJ:filCbloioethene ND! 1 5 ug/L 04/20/04 AM 

1,1-Dichloropropene ND! l 5 ug/L __ 04/201()_4_ AM _ 
I,2,3-TrichlorobeliUnC-- _ _L __ ~l 1 5 ug/L 04120/04 AM 
1,2,3-Tricbloropropane I NDI l 5 ug/L 04/20/04 AM 
1,2,4-TrichlorobeliZene-- _J ND! 1 5 --u~-o472o/04_J\M __ _ 

I,2,4-Trimethylbenzene __ __J ____ ~- 1 5----~L 04/20/04 -~~~-~ 
l,2-Dibromo-3-chloropropaoe I NDj l 5 ug/L 04/20/04_~---

l,2-Thl>romoethane .L_ ND! 1 5 ug/L 04/20/04 AM 
I,2-Dichlorobenzene ---··L__"_ NDJ I - 5 ug/L ----o4120704-AM:-

--T,2-Dicliforoetilane-------- _j_ ___ ~NDI -· 1 -=--~----ug/L . 04120104 AM--
1,2-Dichloropropane I NDj 1 5 ug/L 04/20/04 AM 

-1;3,5-TriilleiliYlliCiizene --.. ·---- -ND~ 1 5- ugiL ___ o4120104 ___ AM _ 
1,3-Dichlorob_~ene __ . ___ I ·--Nnl -T---5--u~L -· ____ 0412~~4 ~-~ 

__!_2.:_Dic~?ropropane -~---1 ______ 5 ug/L _ 04120!~~-__AM __ 
1,4-Dichlorobenzene ~(______ 1 5 ug/L 04/20~~-~ _ 
1-Chlorohexane-· NDj 1 5 ug/L 04/20/04 AM 
2,2-Dichloropropane NDj 1 5 ug/L 04/20/04 AM 

-- 2-Butanone (MEK) - NDj 1 I 00 ug/L 04/20/04 -°AM--
=2-=Chloroeth~l eth_~--- NDj 1 -5-ug/L 04/20/04 AM 
_ 2-C!11orotoluene ____ NDj 5 ug/L 04/20/04 AM 

·--~~!.:1-~xanone ____________________ _J___ NDj _2.~ u~~--~/20/04 AM 
-· 4-Chlorotol~ene --~I 5-ug/L 04/20/0~~--

4-Methyl -2- Pentanone (MIBK) L__ ND! 1 10 ug/L 04/20/04 AM 
Acetone --------------- ~ 1 ----wo--ug1L--------o4/20104- -··AM-

-Acetollitrile______ --Nr>I - -1 -- s~_ ---u~=~-~~-~oio4 __ ~--~ 

Acrolein NDj 200 ug/L 04/20/04 AM 
Acrylonitrile I___ NDj 1----ToUg/L --~-641201~~ AM_ 

Allyl chloride NDI l 5 ug/~··· .. 041~?.'..?.~~---
Benzene ______ J _ _!.'IDL_ 1 I ug/L 04/20/04 ~--
Benzyl chloride _L · NDi 1 5 ug/L 04/20/04 AM 

Br~~o~~ne-----··---····-·---=~--~ -- ·-~L ____ C=~·--5 --~gtL -?412010.f_AM_= 

ASSOCIATED LABORATORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l'J.71J'l6 results, page 51! or 60 
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Order#: I 5136611 
Matrix: WATER 

~te Sampled: 
\... . ie Sampled: 
..,,,.mpled By: 

Client: BHATE 
Uient Sample ID: Laboratory Method Blank-W 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Bromochloromethane ___ I -~J ____ l__ 5 ug/L 04/20/04 AM 

Bromodichloromethane __ NDI_ __ ~--- 5 ug/L 04/20/04 __ ~--

Bromoform I NDI I 5 ug/L ---~~/20/04 __ AM 
Bromomethane L __ _!'IDI I 5 ug/L_ 04/20/04 AM 
Carbon Disulfide I NDI __ I _____ s __ ug/L 04/20/04 AM 

Carbon tetrachloride ____ J ___ ~ __ I_~_5 u~---·· 04/20/04 AM 
Chlorobenzene L_ ___ ~_ _ l 5 ug/L 04/20/04 AM 

ChJoroethane ____ _____ I ~l 1 5 ug/L 0412?104 AM · 
Chloroform _____ --~ 1 5 ug/L 04120104 AM 

Chloromethane ?_:_IDI 1 5 ug/L 04(~0/~--- -~-
- as:-1,2-~chloroethene NDj 1 5 ug/L 04/20/04 AM 

cis-1,3-Dichloropropene ND\ 1 5 ug/L 04120/04 AM-
cis-1,4-Dichloro-2-butene NDI 20 ug/L 04/20/o4_.AM_ 

-· Dloromochloromethane NDj 5 ug/L 041iOI04 AM 

-·-Di"bromomethane ·- ~ 1 5 ugiL ---~_0~~?.~. -~ 
· --r>ichloroditluorome~-- ~ 1 5 ug/L __ ~~-0/04 ~ __ 
-Ethyl benzene_______ ~ I 5 ug/L 04/20/04 AM 

·· Etii~_meth8cfY1~----·· ___ ___ --ND! ---.-------so-·ug~ ~oio4- A.M-
Hexachlorobutadiene ND! 1 __ ---~- uWI:-__ 04/20/04 AM 

-!Odometh.an--;-----------·- _l NDI 1 5 ug/L 04/20/04 AM 

Isopropylbenzene (Cumene) I NDI 1 5 uglL 04/20/04 AM-

~:::::~~late -· __ _L_~- :~ ~ ---4- :~___;_:~~~~ : 
Methyl-tert-butylether (MIBE) ND! I I ug/L 04/20/04 AM 

Methylene chloride_ _ ·--- _··-~I__· -•-----~---· - 04/:~?4 AM= 
n-Butylbenzene _J_ NDL I 5 ug/L 04/20/04 AM 
n-Propylbenzene -·----·------------ I ·--- ND! 5- ug/L ·· 04/20/04 AM 

· Naphthalene________________ --·· ND! -----5 ~-~~--04720!64.AM ___ _ 

-P:Isopropyltoluene---·-- NDI 5 u~ 04/20/04 AM 

--PentaehiOrOefuane NDj 5 ug/L 04/20/04 ... AM -
Propionitrile ·---·--- ND! I 100 uglL 04/20704 AM 

sec-Butylbenzene ND! I 5 ug/L 04/20/04 AM 
~- Styre~-=-----.. ND! I 5 ug/L _04/20i04 ___ ~--

tert-Butylbenzene __ ND! I 5 ug/L 04/20/04 AM 

. -TetrachiOroetheiie ___ =~-~---- ___ J _____ ~J__ __ _I_ s uglL 0412?104 ~ · 
___ Toluene ... ···---··---··-----___J____ ND!_ I 5 ug/L 04/20/04 AM 

trans-1,2-Dichloroethene NDI 1 5 ug/L 04/20/04 · AM 
:---trans-1,3.:-llichlOro~rope~e __________ __J____ ~l_ 1 ··-5 __ ug/c·--_ 0472010~_ ~---

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 11.791.6 results, page 59 ot 6U 
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Client: BHATE Order#: I 513661 I 
Matrix: WATER t:Uent Sample ID: LaboratoryMethodBlank-W 

C
·~te Sampled: 

.ae Sampled: 
sampled By: 

Analyte 

3260B Volatile Organic Compounds 
trans-1,4-Dichloro-2-butene 

Result OF DLR Units Date/Analyst 

1 20 ug/L 04/20/04 AM I NOi 
ND! 1 5 ug/L 04/20/04 AM ----------------~-----=-~----=-------=------=--~-T richloroethene 

Vinyl chloride 

-~-~-----

_J NOi l 5 ug/L 04/20/04 AM 

_l NOi l 50 ug/L 04120i04 ~ 
---ug/L ··-------

I NOi 1 5 04/20/04 AM 

I ~ 1 5 ug/L 04/20/04 AM-

-Trichlorofluorometb:ane-·-----
-Vfuyfacetate ___________ _ 

-- XyielleS:totar _________ _ 

Surrogates Units t:ontrol Limits 

Surrl - Dibromotluoromethane % "7(f_ 135 ---921 
11~ - % 70 - 135 ----------

--·-- --------··-----------~-

Surr2 - 1,2-Dichloroethane-d4 
Surr3 -Toluene ... d8 ---------~- 10~1 % 70- 135 

1021 % -------70 - 135--
--------------------·--

Surr4 - p-Bromotluorobenzene 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
8-R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab l{equest l'J.71.J'lb results, page OU ot 60 
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************************************************************************** 
USACE / NAVFAC / AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USACE Superseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

SECTION TABLE OF CONTENTS 

DIVISION 02 - SITE CONSTRUCTION 

SECTION 02111 

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL 

PART 1 GENERAL 

1.1 REFERENCES 
1.2 MEASUREMENT AND PAYMENT 

1.2.1 Measurement 
1.2.2 Payment 

09/03 

1.2.2.1 Excavation and Transportation 
1.2.2.2 Backfilling 
1.2.2.3 Stockpiling 

1.3 SUBMITTALS 
1.4 SURVEYS 
1.5 REGULATORY REQUIREMENTS 

1.5.1 Permits and Licenses 
1.5.2 Air Emissions 

1.6 DESCRIPTION OF WORK 
1.7 CHEMICAL TESTING 
1.8 SCHEDULING 

PART 2 PRODUCTS 

2.1 BACKFILL 
2.2 SPILL RESPONSE MATERIALS 

PART 3 EXECUTION 

3.1 EXISTING STRUCTURES AND UTILITIES 
3.2 CLEARING 
3.3 CONTAMINATED MATERIAL REMOVAL 

3.3.2 Excavation 
3.3.3 Shoring 
3.3.4 Dewatering 

3.4 CONFIRMATION SAMPLING AND ANALYSIS 
3.5 CONTAMINATED MATERIAL STORAGE 

3.5.1 Stockpiles 
3.5.2 Roll-Off Units 
3.5.3 Liquid Storage 

3.6 SAMPLING 
3.6.1 Sampling of Stored Material 

SECTION 02111 Page 1 
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3.6.2 Sampling Liquid 
3.6.3 Sampling Beneath Storage Units 

3.7 SPILLS 
3.8 BACKFILLING 

3.8.1 Confirmation Test Results 
3.8.2 Compaction 

3.9 DISPOSAL REQUIREMENTS 
3.10 CLOSURE REPORT 

-- End of Section Table of Contents --

SECTION 02111 Page 2 
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************************************************************************** 
USACE / NAVFAC / AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USA CE Superseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

SECTION 02111 

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL 
09/03 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for excavation, handling, and temporary 
storage of contaminated material. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
NOTE: The following information should be shown on 
the project drawings: 

a. Overall site plan, borrow areas, stockpile 
areas, storage areas, security requirements, special 
shoring requirements, boring logs, and access routes. 

b. Individual site plans of each area of 
contamination with site features such as buildings, 
roads, utilities, topography, trees, shrubs, surface 
conditions, etc. 

c. Limits of pavement removal, fence removal, and 
the location of ancillary equipment to be removed. 

All specific chemical testing procedures (including 
air emissions analysis) should be addressed in the 
Sampling and Analysis Plan required by Section 01450 
CHEMICAL DATA QUALITY CONTROL. 

SECTION 02111 Page 3 
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When applicable, the use of onsite field screening 
or field analysis (supported at a prescribed 
frequency by fixed laboratory analysis) should be 
encouraged to avoid prolonged delays or equipment 
downtime. Details on the appropriate application 
and use of field analyses can be found in Appendix H 
of EM 200-1-3. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. Use of 
Specsintact automated reference checking is 
recommended for projects based on older guide 
specifications. 

************************************************************************** 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

ASTM INTERNATIONAL (ASTM) 

ASTM D 1556 

ASTM D 1557 

ASTM D 2167 

ASTM D 2487 

ASTM D 2922 

ASTM D 422 

ASTM D 5434 

ASTM D 698 

(2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 

(2002) Laboratory Compaction 
Characteristics of Soil Using 
Effort (56,000 ft-lbf/cu. ft. 
kN-m/cu.m.)) 

Modified 
(2,700 

(1994; R 2001) Density and Unit Weight of 
Soil in Place by the Rubber Balloon Method 

(2000) Soils for Engineering Purposes 
(Unified Soil Classification System) 

(2001) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth) 

(1963; R 2002) Particle-Size Analysis of 
Soils 

(1997; R 2003) Field Logging of Subsurface 
Explorations of Soil and Rock 

(2000a) Laboratory Compaction 
Characteristics of Soil Using 
Effort (12,400 ft-lbf/cu. ft. 
kN-m/cu. m.)) 

Standard 
(600 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

EM 385-1-1 (2003) Safety and Health Requirements 
Manual 

SECTION 02111 Page 4 



11 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

29 CFR 1926 Safety and Health Regulations for 
Construction 

40 CFR 302 Designation, Reportable Quantities, and 
Notification 

1.2 MEASUREMENT AND PAYMENT 

************************************************************************** 
NOTE: These paragraphs should be deleted if the 
work is in one lump-sum contract price. Coordinate 
requirements of these paragraphs with the bidding 
schedule. 

************************************************************************** 

1.2.1 Measurement 

************************************************************************** 
NOTE: Modify this paragraph if the method of 
payment will be on a weight basis. 

************************************************************************** 

Measurement for excavation and on-site transportation shall be based on the 
actual number of cubic meters yards of contaminated material in-place prior 
to excavation. Determination of the volume of contaminated material 
excavated shall be based on cross-sectional volume determination reflecting 
the differential between the original elevations of the top of the 
contaminated material and the final elevations after removal of the 
contaminated material. Measurement for backfilling of excavated areas 
shall be based on in-place cubic meters yards of compacted fill. 
Measurement for construction of stockpile areas shall be based on the 
number of square meters yards of stockpile liner constructed. 

1.2.2 Payment 

1.2.2.1 Excavation and Transportation 

Compensation for excavation and onsite transportation of contaminated 
material will be paid as a unit cost. This unit cost shall include any 
other items incidental to excavation and handling not defined as having a 
specific unit cost. 

1.2.2.2 Backfilling 

Compensation for backfill soil, transportation of backfill, backfill soil 
conditioning, backfilling, compaction, and geotechnical testing will be 
paid as a single unit cost. 

1.2.2.3 Stockpiling 

Compensation for construction of stockpile areas will be paid for as a unit 
cost. This unit cost shall include all aspects of grading, preparation, 
handling, placement, maintenance, removal, treatment, and disposal of 
stockpile cover materials and liner materials and all other items 
incidental to construction of stockpiles. 
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1.3 SUBMITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the "G" typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality Control 
approval.] [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Government.] The following shall be submitted in accordance with 
Section 01330 SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings 

Surveys; G, 

Separate cross-sections of each area before and after excavation 
and after backfilling. 

SD-03 Product Data 

Work Plan; G, 

Work Plan within [30] ] calender days after notice to 
proceed. No work at the site, with the exception of site 
inspections and surveys, shall be performed until the Work Plan is 
approved. The Contractor shall allow [30] [ ] calender days 
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in the schedule for the Government's review. No adjustment for 
time or money will be made if resubmittals of the Work Plan are 
required due to deficiencies in the plan. At a minimum, the Work 
Plan shall include: 

a. Schedule of activities. 

b. Method of excavation and equipment to be used. 

c. Shoring or side-wall slopes proposed. 

d. Dewatering plan. 

e. Storage methods and locations for liquid and solid 
contaminated material. 

f. Borrow sources and haul routes. 

g. Decontamination procedures. 

h. Spill contingency plan. 

Closure Report; G, 

[~~-] copies of the Closure Report within [14] 
calender days of work completion at the site. 

SD-06 Test Reports 

Backfill; G, [ 1 
Surveys; G, [ 1 
Confirmation Sampling and Analysis; G, 
Sampling of Stored Material; G, 
Sampling Liquid; G, [_'~~] 
Compaction; G, [ 1 

Test results. 

1.4 SURVEYS 

Surveys shall be performed immediately prior to and after excavation of 
contaminated material to determine the volume of contaminated material 
removed. Surveys shall also be performed immediately after backfill of 
each excavation. The Contractor shall provide cross-sections on [7.6] 

] meter (25] [~~-] foot intervals and at break points for all 
excavated areas. Locations of confirmation samples shall also be surveyed 
and shown on the drawings. Surveys shall be performed in accordance with 
Section: [ 1. 

1.5 REGULATORY REQUIREMENTS 

1.5.1 Permits and Licenses 

************************************************************************** 
NOTE: Include additional site specific requirements 
in this paragraph. 

************************************************************************** 

The Contractor shall obtain required federal, state, and local permits for 
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excavation and storage of contaminated material. Permits shall be obtained 
at no additional cost to the Government. 

1.5.2 Air Emissions 

************************************************************************** 
NOTE: An air pathway analysis should be performed 
during design to determine what air monitoring and 
controls are required. Guidance on air pathway 
analyses is provided in EP 1110-1-21 Air Pathway 
Analysis for the Design of Hazardous, Toxic, and 
Radioactive Waste (HTRW) Remedial Action Projects. 
Specify perimeter air monitoring requirements in 
Section 01355 ENVIRONMENTAL PROTECTION. 

************************************************************************** 

Air emissions shall be monitored and controlled in accordance with Section 
01355. 

1.6 DESCRIPTION OF WORK 

************************************************************************** 
NOTE: Include any pertinent information regarding 
project/site conditions in this paragraph, the 
appendices to the specifications, or on the drawings. 

If oversize material such as debris and foundations 
are present, the specification should describe 
treatment, handling, and disposal requirements for 
this material. Measurement and payment procedures 
should also be described for this material. 

If clean soil overlies the contaminated material, 
the specification should describe how this material 
will be measured, removed, stored, and tested to 
verify they are clean. 

************************************************************************** 

The work shall consist of excavation and temporary storage of approximately 
[~~-] cubic meters yards of contaminated material. Approximate locations 
of contaminated material are shown on the drawings. Characterization data 
on the nature and extent of the contaminated material is shown in Appendix 
[ ] . Subsurface conditions are shown [on the drawings] [in Appendix 
[ ]] . The Contractor shall submit a Work Plan as specified in the 
Submittals paragraph. The Contracting Officer shall be notified within 
[24] [ ) hours, and before excavation, if contaminated material is 
discovered that has not been previously identified or if other 
discrepancies between data provided and actual field conditions are 
discovered. Backfill material is [not available onsite) [available onsite 
and typically consists of [~~-]). Ground water is approximately [ 
meters feet below pre-excavation ground surface. 

1.7 CHEMICAL TESTING 

Required sampling and chemical analysis shall be conducted in accordance 
with Section 01450A CHEMICAL DATA QUALITY CONTROL. 
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1.8 SCHEDULING 

The Contractor shall notify the Contracting Officer [~~-] calender days 
prior to the start of excavation of contaminated material. The 
[Contracting Officer will] [Contractor shall] be responsible for contacting 
regulatory agencies in accordance with the applicable reporting 
requirements. 

PART 2 PRODUCTS 

2.1 BACKFILL 

************************************************************************** 
NOTE: If contaminated material removal is part of a 
larger project and a backfilling specification is 
needed for the project as a whole, refer to another 
specification such as Section 02315 EXCAVATION, 
FILLING AND BACKFILLING FOR BUILDINGS for Buildings, 
for backfill requirements and delete the following 
paragraphs. 

In many cases, the degree of engineering control of 
the materials used as backfill may not need to be as 
stringent as described in this paragraph. In other 
cases, such as under pavements, special compaction 
and material requirements may apply and the 
specification will need to be revised to address 
these special requirements or another specification 
section should be referenced. 

Backfill and topsoil brought in from offsite is 
usually tested to verify the material is clean. 
Quality assurance samples taken by the Government 
may also be prudent to verify the seller's claims by 
analyzing for target analytes. Backfill is commonly 
tested for the site specific contaminants being 
cleaned up and/or is based on suspicion of 
contamination at the site from which the backfill is 
originating. 

At some sites, previously contaminated material 
which has been removed from the excavation is reused 
as backfill following treatment to remove the 
contaminant of concern. 

************************************************************************** 

Backfill material shall be obtained from [the location indicated on the 
drawings] [offsite sources approved by the Contracting Officer] . Backfill 
shall be classified in accordance with ASTM D 2487 as GW, GP, GM, GC, SW, 
SP, SM, SC, ML, MH, CL, or CH and shall be free from roots and other 
organic matter, trash, debris, snow, ice or frozen materials. Backfill 
material shall be tested for the parameters listed below at a frequency of 
once per [3000] [~~-] cubic meters yards. A minimum of one set of 
classification tests shall be performed per borrow source. [One] [ 
backfill sample per borrow source shall also be collected and tested for 
the chemical parameters listed below. 
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Physical Parameter Criteria Test Method 

Grain Size ASTM D 422 
Compaction ASTM D 698 
[ l [ l 

Chemical Parameter Test Frequency Criteria 

Backfill shall not be used until borrow source chemical and physical test 
results have been submitted and approved. 

2.2 SPILL RESPONSE MATERIALS 

The Contractor shall provide appropriate spill response materials 
including, but not limited to the following: containers, adsorbents, 
shovels, and personal protective equipment. Spill response materials shall 
be available at all times when contaminated materials/wastes are being 
handled or transported. Spill response materials shall be compatible with 
the type of materials and contaminants being handled. 

PART 3 EXECUTION 

3.1 EXISTING STRUCTURES AND UTILITIES 

No excavation shall be performed until site utilities have been field 
located. The Contractor shall take the necessary precautions to ensure no 
damage occurs to existing structures and utilities. Damage to existing 
structures and utilities resulting from the Contractor's operations shall 
be repaired at no additional cost to the Government. Utilities encountered 
that were not previously shown or otherwise located shall not be disturbed 
without approval from the Contracting Officer. 

3.2 CLEARING 

************************************************************************** 
NOTE: Grubbing is typically not required at sites 
where contaminated soil is being excavated for 
treatment and/or disposal. Typically, vegetation 
that is cut off above a certain height is defined 
as clean and any stumps and brush below this height 
are defined as contaminated. 

************************************************************************** 

Clearing shall be performed to the limits shown on the drawings in 
accordance with Section 02231 CLEARING AND GRUBBING. 

3.3 CONTAMINATED MATERIAL REMOVAL 

************************************************************************** 
NOTE: Excavations should be marked and secured in 
accordance with the requirements specified in 
Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE 
(HTRW/UST) . 

************************************************************************** 
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3.3.2 Excavation 

************************************************************************** 
NOTE: For large excavations, more than one 
excavation log may be required. 

************************************************************************** 

Areas of contamination shall be excavated to the depth and extent shown on 
the drawings and not more than [60] [ ] mm [O. 2] [ ] feet beyond 
the depth and extent shown on the drawings unless directed by the 
Contracting Officer. Excavation shall be performed in a manner that will 
limit spills and the potential for contaminated material to be mixed with 
uncontaminated material. An excavation log describing visible signs of 
contamination encountered shall be maintained for each area of excavation. 
Excavation logs shall be prepared in accordance with ASTM D 5434. 

3. 3. 3 Shoring 

If workers must enter the excavation, it shall be evaluated, shored, sloped 
or braced as required by EM 385-1-1 and 29 CFR 1926 section 650. 

3. 3. 4 Dewatering 

************************************************************************** 
NOTE: Dewatering can significantly increase the 
cost of a project involving the excavation of 
contaminated material and should be carefully 
considered during design. TM 5-818-5 Dewatering and 
Groundwater Control provides guidance on the design 
of dewatering systems. 

If water from dewatering operations will be allowed 
to discharge on or into the ground, an NPDES permit 
for dewatering is required. Reference the permits 
paragraph of Section 01355 ENVIRONMENTAL PROTECTION 
for permit requirements. 

************************************************************************** 

Surface water shall be diverted to prevent entry into the excavation. 
[Dewatering shall be limited to that necessary to assure adequate access, a 
safe excavation, prevent the spread of contamination, and to ensure that 
compaction requirements can be met.] [No dewatering shall be performed 
without prior approval of the Contracting Officer.] 

3.4 CONFIRMATION SAMPLING AND ANALYSIS 

************************************************************************** 
NOTE: Confirmation samples and analyses are used to 
verify cleanup criteria have been met. These test 
results should be of relatively high quality. For 
this reason, the designer should consider the 
regulatory requirements, the complexity of the 
monitoring needed, and quantitative Data Quality 
Objectives in determining the analytical methods 
specified. 

The number of confirmation samples must be based on 
the size of the excavation and regulatory 
requirements. For small excavations, a minimum of 
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one sample should be taken from near the center of 
the excavation (or where there is the highest 
potential for contamination). Additional samples 
may be oriented symmetrically relative to the center 
sample and the limits of the excavation. 

Many military facilities have base-wide sampling and 
analysis plans which have been approved by the 
applicable regulatory agencies. These plans may 
specify the number of confirmation samples which 
must be taken. 

For larger excavations, EPA 230/02-89-042 Methods of 
Evaluation and Attainment of Cleanup Standards 
provides guidance on the design of statistically 
based sampling intervals. 

With regulator approval, confirmation sampling and 
analysis may be accomplished using an averaging 
technique for comparison to cleanup criteria. This 
is based on the fact that most soil risk exposure 
scenarios do not model contamination as existing in 
discrete hot spots but as a more disperse 
phenomenon. Two ways to accomplish this averaging 
technique are to take discrete samples and average 
the data or by compositing sample material before 
analysis. A composite sample typically consists of 
4 to 6 samples which are mixed together. One sample 
is then obtained from the composite sample for 
analysis. EM 200-1-3 provides guidance on 
compositing samples. Composite samples are not 
applicable to volatile organic contaminants because 
the compositing process will result in 
volatilization of contaminants. If composite 
samples are required, Section 01450 CHEMICAL DATA 
QUALITY CONTROL should be edited by a qualified 
chemist to describe procedures for compositing 
samples. 

Confirmation sampling at a site with radioactive 
contamination in surface soils or on building 
surfaces will be performed in accordance with the 
Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM), NUREG-1575, EPA 402-R-97-016. 
This manual is a guide for confirmation survey 
design (planning) and for data evaluation. Its 
primary purpose is to acquire legally defensible 
data concerning the post excavation residual 
radioactivity at the site to demonstrate that the 
site meets release criteria. 

************************************************************************** 

The Contracting Officer shall be present to inspect the removal of 
contaminated material from each site. After all material suspected of 
being contaminated has been removed, the excavation shall be examined for 
evidence of contamination. If the excavation appears to be free of 
contamination, field analysis shall be used to determine the presence of 
[~~-] contamination using [a real time vapor monitoring instrument] 
[immunoassay field kits] [ l Excavation of additional material shall 
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be as directed by the Contracting Officer. After all suspected 
contaminated material is removed, confirmation samples shall be collected 
and analyzed for the following contaminants: 

Chemical Parameter Action Level 

Samples shall be collected at a frequency of one per [~~-] square meters 
yards from the bottom [and each of the side walls] or as directed by the 
Contracting Officer. A minimum of one sample shall be collected from the 
bottom [and each side wall] of the excavation. Based on test results, the 
Contractor shall propose any additional excavation which may be required to 
remove material which is contaminated above action levels. Additional 
excavation shall be subject to approval by the Contracting Officer. 
Locations of samples shall be marked in the field and documented on the 
as-built drawings. 

3.5 CONTAMINATED MATERIAL STORAGE 

************************************************************************** 
NOTE: For CERCLA sites, permits are not required to 
store hazardous waste in a stockpile. However, 
storage structures and conditions must be in 
compliance the Applicable, Relevant, and Appropriate 
Regulations (ARARs). For RCRA sites, permits are 
required to store hazardous waste in a stockpile. 
However, for RCRA sites, hazardous waste can be 
stored in a drum or roll-off unit for up to 90 days 
without a permit. 

For temporary storage of more than 90 days, dual 
containment of hazardous liquid and some hazardous 
solids may be required. Containment system 
requirements are described in 40 CFR 264.175. For 
stock piles that meet the definition of a waste 
pile, see 40 CFR 264.250. 

To provide secondary containment, tanks and roll-off 
units are sometimes stored on lined areas similar in 
design to what is described in paragraph Stockpiles. 

************************************************************************** 

Material shall be placed in temporary storage [immediately after 
excavation] [after treatment while awaiting test results] . The following 
paragraphs describe acceptable methods of material storage. Storage units 
shall be in good condition and constructed of materials that are compatible 
with the material or liquid to be stored. If multiple storage units are 
required, each unit shall be clearly labeled with an identification number 
and a written log shall be kept to track the source of contaminated 
material in each temporary storage unit. 

3.5.1 Stockpiles 

************************************************************************** 
NOTE: Check state regulations to determine the 
minimum requirements for stockpiles and modify this 
paragraph accordingly. For contaminated material 
with high moisture content, the subgrade for the 
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stockpile must be sloped and a sump should be 
provided. 

Scrim reinforced geomembranes are commonly specified 
for stockpile covers and liners. Due to their 
higher strength properties, scrim reinforced 
geomembranes can generally be thinner than 
non-reinforced geomembranes. 

For post treatment stockpiles, chemical testing is 
usually required to determine if material is 
contaminated or clean. Maximum stockpile size 
should be based on the required frequency of 
chemical testing. For example, if chemical tests 
are required at a frequency of one per l,000 cubic 
meters (cubic yards), then stockpiles should be no 
greater than 1,000 cubic meters (cubic yards) in 
size. 

************************************************************************** 

Stockpiles shall be constructed to isolate stored contaminated material 
from the environment. The maximum stockpile size shall be [ ] cubic 
meters. yards. Stockpiles shall be constructed to include: 

3.5.2 

a. [A chemically resistant geomembrane liner free of holes and 
other damage. Non-reinforced geomembrane liners shall have a 
minimum thickness of [0.5] [ ] mm. [20] [ ] mils. Scrim 
reinforced geomembrane liners shall have a minimum weight of 20 
kg/100 square meters. 40 lbs. per 1000 square feet. The ground 
surface on which the geomembrane is to be placed shall be free of 
rocks greater than 12 mm 0.5 inches in diameter and any other 
object which could damage the membrane.] [Pavement shall be used 
as the liner system. Pavement shall be constructed in accordance 
with Section [ l l . 

b. Geomembrane cover free of holes or other damage to prevent 
precipitation from entering the stockpile. Non-reinforced 
geomembrane covers shall have a minimum thickness of 0.25 mm. 10 
mils. Scrim reinforced geomembrane covers shall have a minimum 
weight of 13 kg/100 square meters 26 lbs. per 1000 square feet. 
The cover material shall be extended over the berms and anchored 
or ballasted to prevent it from being removed or damaged by wind. 

c. Berms surrounding the stockpile, a minimum of 300 mm 12 inches 
in height. Vehicle access points shall also be bermed. 

d. The liner system shall be sloped to allow collection of 
leachate. Storage and removal of liquid which collects in the 
stockpile, in accordance with paragraph Liquid Storage. 

Roll-Off Uni ts 

Roll-off units used to temporarily store contaminated material shall be 
water tight. A cover shall be placed over the units to prevent 
precipitation from contacting the stored material. The units shall be 
located [as shown on the drawings] [ ] . Liquid which collects inside 
the units shall be removed and stored in accordance with paragraph Liquid 
Storage. 
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3.5.3 Liquid Storage 

Liquid collected from excavations and stockpiles shall be temporarily 
stored in (220 L barrels] [ (2000] [ ] L tanks] . (55 gallon barrels] 
((500] [~~-] gallon tanks]. Liquid storage containers shall be 
water-tight and shall be located [as shown on the drawings] [ 

3.6 SAMPLING 

3.6.1 Sampling of Stored Material 

************************************************************************** 
NOTE: Additional samples are sometimes collected 
from excavated material to determine the 
contaminants present prior to treatment or disposal. 

Composite samples are often collected from 
stockpiled material. However, composite samples 
cannot be taken if the samples are being analyzed 
for volatile organic contaminants. 

At sites with radioactive contamination, ex-situ 
sampling of excavated material is typically 
performed to ensure that the material meets disposal 
facility acceptance criteria and, in some cases, to 
assist with the preparation of shipping papers. The 
ex-situ sampling regime is site-specific. It is 
usually determined in consultation with the disposal 
facility and its regulatory agency. 

************************************************************************** 

Samples of stored material shall be collected at a frequency of once per 
[ ] cubic meters. yards. Samples shall be tested for the following: 

Chemical Parameter Action Level 

Stored material with contaminant levels that exceed the action levels shall 
be treated [offsite. Analyses for contaminated material to be taken to an 
offsite treatment facility shall conform to local, state, and federal 
criteria as well as to the requirements of the treatment facility. 
Documentation of all analyses performed shall be furnished to the 
Contracting Officer. Additional sampling and analyses to the extent 
required by the approved offsite treatment, storage or disposal (TSD) 
facility shall be the responsibility of the Contractor and shall be 
[performed at no additional cost to the Government] [subject to approval by 
the Contracting Officer].] [onsite. Treatment shall be in accordance with 
Section [ l . l 

3.6.2 Sampling Liquid 

************************************************************************** 
NOTE: Liquid should generally be tested for the 
same contaminants as are found in the contaminated 
solid material being removed. The frequency of 
testing should be determined on a site specific 
basis. Offsite disposal will generally require 
additional testing and analysis prior to disposal. 
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NPDES requirements must be considered for onsite 
disposal of liquids. 

************************************************************************** 

Liquid collected from [excavations] [storage areas] [decontamination 
facilities] shall be sampled at a frequency of once for every (2,000] 
[ ] L (500] [ ___ ] gallons of liquid collected. Samples shall be 
tested for the following: 

Chemical Parameter Action Level 

Liquid with contaminant levels that exceed action levels shall be treated 
[offsite. Analyses for contaminated liquid to be taken to an offsite 
treatment facility shall conform to local, state, and federal criteria as 
well as to the requirements of the treatment facility. Documentation of 
all analyses performed shall be furnished to the Contracting Officer. 
Additional sampling and analysis to the extent required by the approved 
offsite treatment, storage or disposal (TSD) facility receiving the 
material shall be the responsibility of the Contractor and shall be 
[performed at no additional cost to the Government] [subject to approval by 
the Contracting Officer].] [onsite. Treatment shall be in accordance with 
Section [ J • J 

3.6.3 Sampling Beneath Storage Units 

************************************************************************** 
NOTE: At some sites, samples are collected to 
verify the soil on which a storage unit is placed 
has not become contaminated. 

Sampling along any connecting pipelines that 
transport contaminated liquid may also be 
appropriate. A standard practice is to sample at 6 
m (20 foot) intervals under piping and at 
connections such as bends, elbows, or tees. 

************************************************************************** 

Samples from beneath each storage unit shall be collected prior to 
construction of and after removal of the storage unit. Samples shall be 
collected at a frequency of one per each [ ___ ] square meters yards from a 
depth interval of [O to O .15] [ J m (0 to O. 5] [ ] feet and shall 
be tested for the following: 

Chemical Parameter Action Level 

[ __ 
Based on test results, soil which has become contaminated above action 
levels shall be removed at no additional cost to the Government. 
Contaminated material which is removed from beneath the storage unit shall 
be handled in accordance with paragraph Sampling of Stored Material. As 
directed by the Contracting Officer and at no additional cost to the 
Government, additional sampling and testing shall be performed to verify 
areas of contamination found beneath stockpiles have been cleaned up to 
below action levels. 
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3.7 SPILLS 

************************************************************************** 
NOTE: Regarding preestablished spill reporting 
procedures, the designer should consult CEMP-RT 
memorandum of 20 July 1995, Subject: Spill 
Reporting Procedures for USACE Personnel Involved in 
HTRW Projects. 

Evaluate whether a contingency plan is needed per 40 
CFR 262.34. This regulation is a potential 
requirement for large quantity generators of 
hazardous waste. At military installations, a plan 
is typically already in place. 

************************************************************************** 

In the event of a spill or release of a hazardous substance (as designated 
in 40 CFR 302), pollutant, contaminant, or oil (as governed by the Oil 
Pollution Act (OPA), 33 U.S.C. 2701 et seq.), the Contractor shall notify 
the Contracting Officer immediately. If the spill exceeds the reporting 
threshold, the Contractor shall follow the pre-established procedures as 
described in the [RCRA Contingency Plan] [Base Wide Contingency Plan] 
[ ] for immediate reporting and containment. Immediate containment 
actions shall be taken to minimize the effect of any spill or leak. 
Cleanup shall be in accordance with applicable federal, state, and local 
regulations. As directed by the Contracting Officer, additional sampling 
and testing shall be performed to verify spills have been cleaned up. 
Spill cleanup and testing shall be done at no additional cost to the 
Government. 

3.8 BACKFILLING 

************************************************************************** 
NOTE: If allowed by the regulatory authority, field 
analyses should be used to reduce laboratory 
turn-around time and minimize the duration an 
excavation must be left open. 

After completion of backfilling, a 0.15 meter (6 
inch) layer of top soil is typically placed in areas 
that are not paved. The topsoil is placed in a 
single lift to the lines and grades shown on the 
drawings. Top soil and seeding requirements should 
be described in a different section of the 
specification package. 

************************************************************************** 

3.8.1 Confirmation Test Results 

Excavations shall be backfilled immediately after all contaminated 
materials have been removed and confirmation test results have been 
approved. Backfill shall be placed and compacted to the lines and grades 
shown on the drawings. 

3.8.2 Compaction 

************************************************************************** 
NOTE: The following paragraph outlines density 
requirements for in-place backfill. If the density 
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of the backfill is not critical, modify this 
paragraph by replacing the density testing 
requirements with procedural requirements for 
compaction. 

************************************************************************** 

Approved backfill shall be placed in lifts with a maximum loose thickness 
of (200] [ ] mm. [8] [ ] inches. Soil shall be compacted to [90] 
[ ___ ] percent of [ASTM D 698] [ASTM D 1557] maximum dry density. Density 
tests shall be performed at a frequency of once per (930] [ ___ ] square 
meters (10,000] [ ___ ] square feet per lift. A minimum of [one density 
test] [[ ___ ] density tests] shall be performed on each lift of backfill 
placed. Field in-place dry density shall be determined in accordance with 
ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is used, a 
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D 
2167. Test results from ASTM D 1556 or ASTM D 2167 shall govern if there 
is a discrepancy with the ASTM D 2922 test results. 

3.9 DISPOSAL REQUIREMENTS 

Offsite disposal of contaminated material shall be in accordance with 
Section 02120A TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALS. 

3.10 CLOSURE REPORT 

************************************************************************** 
NOTE: In addition to progress photos, video tapes 
have been used at some sites to record site 
activities. 

************************************************************************** 

[ ___ ] copies of a Closure Report shall be prepared and submitted within 
(14] [ ___ ] calender days of completing work at the site. The report 
shall be labeled with the contract number, project name, location, date, 
name of general contractor, and the Corps of Engineers District contracting 
for the work. The Closure Report shall include the following information 
as a minimum: 

a. A cover letter signed by a [responsible company official] 
[Professional Engineer registered in the State of [ ___ ] who is a 
responsible company official] certifying that all services 
involved have been performed in accordance with the terms and 
conditions of the contract documents and regulatory requirements. 

b. A narrative report including, but not limited to, the 
following: 

(1) site conditions, ground water elevation, and cleanup 
criteria; 

(2) excavation logs; 

(3) field screening readings; 

(4) quantity of materials removed from each area of 
contamination; 

(5) quantity of water/product removed during dewatering; 
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(6) sampling locations and sampling methods; 

(7) sample collection data such as time of collection and 
method of preservation; 

(8) sample chain-of-custody forms; and 

(9) source of backfill. 

c. Copies of all chemical and physical test results. 

d. Copies of all manifests and land disposal restriction 
notifications. 

e. Copies of all certifications of final disposal signed by the 
responsible disposal facility official. 

f. Waste profile sheets. 

g. Scale drawings showing limits of each excavation, limits of 
contamination, known underground utilities within 15 m 50 feet of 
excavation, sample locations, and sample identification numbers. 
On-site stockpile, storage, treatment, loading, and disposal areas 
shall also be shown on the drawings. 

h. Progress Photographs. Color photographs shall be used to 
document progress of the work. A minimum of four views of the 
site showing the location of the area of contamination, 
entrance/exit road, and any other notable site conditions shall be 
taken before work begins. After work has been started, activities 
at each work location shall be photographically recorded [daily] 
[weekly]. Photographs shall be a minimum of 76.2 x 127.0 mm 3 x 5 
inches and shall include: 

(1) Soil removal and sampling. 

(2) Dewatering operations. 

(3) Unanticipated events such as spills and the discovery of 
additional contaminated material. 

(4) Contaminated material/water storage, handling, treatment, 
and transport. 

(5) Site or task-specific employee respiratory and personal 
protection. 

(6) Fill placement and grading. 

(7) Post-construction photographs. After completion of work 
at each site, the Contractor shall take a minimum of four views of 
each excavation site. 

A digital version of all photos shown in the report shall be included with 
the Closure Report. Photographs shall be a minimum of 76mm by 127 mm 3 
inches by 5 inches and shall be mounted back-to-back in double face 
plastic sleeves punched to fit standard three ring binders. Each print 
shall have an information box attached. The box shall be typewritten and 
arranged as follows: 

SECTION 02111 Page 19 



II 

Project Name: Direction of View: 
Location: Date/Time: 
Photograph No. : Description of View: 

-- End of Section 

SECTION 02111 Page 20 
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VOLUNTARY CORREf:TJVE 
M~EASURES WORK PLAN 

APPENDIX C 

HOLLOMAN AFB, NI\t 
BASE HOSPrr USl' 

BASE CIVIL ENGINEER WORK REQUEST 
AIR FORCE FORM 332 

Revision Date: June 2004 Revision No. 01 AppendixC 



II 

BASE CIVIL<'ENGINEER WORK REQUEST '"--',' Form Approved 
(See Reverse for Instructions) OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average .3 hours per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection 
of information, including suggestions for reducing this burden to the Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 
Jetterson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Ottice of Mana~ement and Budget, Paperwork Reduction Project 0704-0188. Washington DC 20503. Please 
DO NOT RETURN your form to either of these addresses, Send your completed form to HO A ESC/DEMG. 

SECTION I - TO BE COMPLETED BY REQUESTER 

1. FROM (Organization) 2. OFFICE 3. DATE OF REQUEST 4. WORK REQUEST NO. (For BCE Use) 
SYMBOL 

49th CES 
'-/3161 CEVR 16 Mar 04 

5. NAME AND PHONE NO. OF REQUESTER 6. REQUIRED COMPLETION DATE 7. BUILDINGkFACILITY OR STREET ADDRESS 

Dan Holmquist 505-572-5395 
WHERE WOR IS TO BE ACCOMPLISHED 

Bldg 15 Hospitol UST AST 
17 Mar 04 

8. DESCRIPTION OF WORK TO BE ACCOMPLISHED (Include Sketch or Plan, when appropriate) 

The objective of the soil excavation at the Building 15 is to excavate, transport and dispose of subsurface soils either contaminated 
by TPH at levels exceeding 880 mg/kg or soils posing a risk due to exposures to volatile organic compounds (VOCs) and/or 
semi-volatile organic compounds (SVOCs). Contaminated soils will be removed to approximately one foot below the site's 
recorded ground water table, and laterally based upon TPH levels of less than 880 mg/kg. 

9. BRIEF JUSTIFICATION FOR WORK TO BE ACCOMPLISHED (Not required for maintenance and repair) 

The objective of the excavation activities presented is to remove contaminated soil from the IRA HOSPITAL UST site to support 
closure of the site. 

10. DONATED RESOURCES "Coordination Only" 

!FUNDS I LABOR I MATERIAL hACT BY REQUESTER I I NONE 

11. NAME OF REQUESTER 12. GRADE OF REQUESTER( V137JL! TER (See Reverse of Form) 

Dan Holmquist GS-11 

14. COORDINATION -- I ' 

I I I I 
SECTION II - FOR BASE CIVIL ENGINEER USE 

15. WORK ORDER (Place an "X" in the appropriate box.) 

I IN-SERVICE I I SELF-HELP I CONTRACT SABER 

16. DIRECT SCHEDULED WORK (Place an "X" in the appropriate box.) 

I EMERGENCY I I URGENT I ROUTINE SELF-HELP I MIC 

17. SELF-HELP (Place an ·x· in the appropriate box.} 

I BRIEFING REQUIRED I ADEQUATE COORDINATION I INSPECTION REQUIRED 

SECTION Ill - COMPLETE ONLY IF WORK IS TO BE ACCOMPLISHED BY WORK ORDER 
18. WORK CLASS 19, PRIORITY 20. ESTIMATED HOURS 21. ESTIMATED FUNDED 22. ESTIMATED TOTAL 

COST COST 

123. I 24, I 25. 126. IX THERE IS NO NEED FOR AN ENVIRONMENTAL A WRITTEN ASSESSMENT IS APPROVED DISAPP!J.OVED ASSESSMENT {AFR 19-2) BEING/HAS BEEN PROCESSED c/._ ~ ,,..._?__;? CA-7~ J,7 1-?'~> ~v "7C7.~,,, 
_.. 

27. REMARKS - ,,. 

l~'"i-u9-
SECTION IV - APPROVING AUTHORITY 

28. NAME AND GRADE (Please Type or Print) 29. SIGNATURE 30. DATE 

AF FORM 332, JAN 91 (EF-V1) IPerFORM PROJ PREVIOUS EDITION IS OBSOLETE. MASTER FILE COPY 



VOI4UNTARY (~ORRECTJVE 

MEASUR.t~S WORK PLAN 

APPENDIX D 

i'IOLLOMAN AFB, N1\rl 
BASE HOSPITAL UST 

EPA INNOVATIVE TECHNOLOGY 
VERIFICATION REPORT: 

FIELD MEASUREMENT TECHNOLOGIES FOR 
TOTAL PETROLEUM HYDROCARBONS IN SOIL 

SEPTEMBER 2001 

Revision Date: June 2004 Revision No. 01 AppendixD 



II 

Client: BHATE Order#: I 5136571 
Matrix:. SOLID Uient Sample ID: HUST-DP04-2 

)lilte Sampled: 04/15/2004 
t 11e Sampled: 10:20 
~mpledBy: 

Analyte 

8270C Acid/Base/Neutral Extractables 
2,4,6-Tribromophenol (sur) 

2-Fluorobipbenyl (sur) 

2-Fluorophenol (sur) 

Nitrobenzene-d5 (sur) 

Phenol-d5 (sur) 

Terphenyl-dl4 (sur) 
------· 

Result 

651 

531 

741 

I 551 

__ J __ .~J_ 
_L_ 821 

OF DLR Units Date/Analyst 

% 17 - 122 

% 30- 115 
·---------

% 25 - 121 

% 23-120 

% 24- 113 

% 18 - 137 
··--------------

R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor a-
ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab Request 127926 results, page 42 ot' OU 



II 

Order#: I 5136581 
Matrix: SOLID 

Client: BHA TE 
<..:lient Sample ID: HUST-DPQ4.. 7 

~te Sampled: 04/15/2004 
~ ...... e Sampled: 10:20 
Simpled By: 

Analyte 

6010B ICP CAM Metals Only (W/SIW) 

Result OF DLR Units Date/Analyst 

---------------------·-----------·---·---·---
Antiin_on_y _____________ ~,_____ ____ ND~l __ 1__ 3.0 mg/Kg 04/21/04 KN 

- Barium _2!.:!l 1.0 mg/Kg 04/21/04 KN 
__ .. &fYllillm ______ ._.___ ND! 1 0.5 mg/Kg- 04/2l~KN -

Cadmium ------ ND! 1 0.5 mg/Kg 04/ii/04._KN __ 

·- Chromium___ 3.0L.. 1 1.0 mg/Kg 04/21/04 KN 
·-·· col>aii-··-----··----·-· _____ __._ ___ i.~1s·1 o.5 mg/Kg 04t211o4·I<N·-

-Copper -------- l.26j 1 1.0 mg/Kg 04t2it04 KN 

---Lead ND! 1 0.5 mg/Kg 04/21/04 KN 

--=cM:-:-0..,...Iy...,,bd_e_n_um _____________ _.___ ___ ND---'l.___._1 ___ 1_.o mg/Kg 04/21/04 KN 
Nickel 2.961 1 1.5 mg/Kg 04/21/04 --~ 

--=S--el_en_ium _______________ __,_ ___ 4_.5_71.__~ ___ __!:? mg/Kg 04/21/04 KN 
Silver I NDL 1 0.5 mg/Kg 04/21104 KN 

--=V~an_a_d_ium________ -=--=-~-_J~~~. ___ ..?:~·-1----o3- m~g _0!/21~?.4 I<N---
Zinc ·---------------·-L- 10.31 ·-1 ____ 5~':1~~--- 04~~1~--·-~-

)!l20 Metals by ICP/MS 

Arsenic J__ l.Oj 10 5.0 mg/Kg 04/20/04 NK- -· 

_Th_alli1JID __ . _____ . ___ -_-__ -_-_-_-_-_~---_~l ___ ND--..J~l:-_-_~_1~0=-~---5_.o __ m_g/Kg--o4n0/04 __ .. _NK._---__ _ 

7471A Mercury in Solid/Wipe 

--Mercilry----·-·· 

8015 Carbon Chain I 

C06-C10 
·--c10 -c22 

C22-C36 

8260B Volatile Organic Compounds 

----· -------·--
------~---N?J___ .. l ___ 0._14 __ m_g/K __ g_~~!~?!~---~-

I ND! 1 3 mg/Kg 04/21104 AF 

__ _l__ __ 7=-=0=-l~I ___ 20 ___ 60.0 mg/K_g_0_4/21/04 AF 

-I NDj 5 ~g!K_g ___ 04_1_2~!?.4_AF ____ .. 

-1-,Lf,2-TetriCiiiOfOethane--·-----------·--- _L----NDf ____ 1 ----5 ·- ugtKg----o4-ii9J04 -·PJ.f-
1,1, I-Trichloroethane --------~ L ----NDI-- c-----.. -5 -ug/Kg --·-·04119/()4---AM· -

1,1,2,z-TetraclliOroeiliane ·----_l----·"ND1 --1 ----fug1Kg----o~f1l9104--AM-

1,1,2-Trichloroethane ·-·· , ---ND! __ l__ 5 ug/Kg .. _04!i_9/04- AM--

_1,1,2-Trichl~rotritl~oroethane ---------_j_ ____ ~ 1 5 ug/Kg 04/191?4_~-·-

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest l'l.79'1.6 results, page 43 ot 60 



II 

Order #: I 5136581 
Matrix: SOLID 

Client: BHATE 
l:lient Sample ID: HUST-DP04-7 

.~te Sampled: 04/15/2004 r 
""- .1e Sampled: 10:20 

S-ampled By: 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

1,1-Dichloroethane I NDL_ ___ ~------ --~--~~L ____ 04/19/04 AM 
1,1-Dicbloroethene J ~ 1 5 ug/Kg 04/19/04 AM 

l,I-Dicbloropropene -----~=~==-c·----NDl - l --~~ u~g=-~4/l9t64~~-~ = 
1,2,3-Trichlorobenzene NDj 5 ug/Kg 04/19/04 AM 
1,2,3-Trichloropropane J NDl l 5 ug/Kg -- --04/ l9i~ AM -

1,2,4-Tricblorobenzene ___ L ___ ~ __ l ____ 5 ug/Kg------o"4ii9/04 AM-
1,2,4-Trimethylbenzene I 4.8 L I 5 ug/Kg 04/19/M-AM 
l,2-Dibromo-3-chloropropane I ND! 1 5 ug/Kg 04/19/04 AM 
1,2-Dibromoethane NDI 1 5 ug/Kg 04/19/04 AM 

_I,2-Di~hlorobenzene NDI 1 5 ug/Kg 04/1~~~~ AM 
1,2-Dicbloroethane NDI 1 5 ug/Kg 04/19/04 AM 

-U-DichlOrOprOPafie______ NDI 1 5 ug/Kg 04/19/04 AM--

--U.5-Trimethylbenzene 1.411 1 5 ug/Kg 04/19/04 AM·--
- -1,3-Dichlorobenzene ND,---1----5-· ug/Kg 04/19/04 AM 

-·-1:3-Dichloropropane NDI I 5 ug/Kg 04/19/04 AM-
--r,4-DiChIOrobenzene ~I 1 5 u~g 04/19/04 ---AM 

l--Chlorohexane _ _______ NDI 1 5-ug/I(g-04/19/04 AM -

2,2-Dichloropropane ---------- I NDj 1 5 ug/Kg 04/19/04 AM 
2-Butanone(MEK) _L ~ 1 100 ug!Kg----o:4iT9/04 AM 

--U:worOetliYCViiiYiCilier:---=_=====-1-==-NDJ - 1 s-u~~ --~~9i~~=~= 
2-Chlorotoluene _L NDI 1 5 ug/Kg 04/19/04 AM 

-2-=Hexiinone --~-----==~------- _e--- NDI - ·--1 · --=_s ug~g -- ___ ?41191~~----~= 
4-Cblorotoluene _L_____ NDI ___ 1 ___ 2 ____ u~~--0~!__1_.?I04 _____ i\M __ 
4-Methyl -2- Pentanone (MIBK) NDJ ___ l_ 5 ug/Kg 04/19/04 ___ '."M _ 
Acetone I NDj 1 50 ug/Kg 04/19/04 AM 

Acetonitrile L__ ND! 1 5 ug/K~--~fl9/04 _ AM-
Acrolein ··-------- I . ND! 1 200 ug/K.~~19/04 ---~ _ 
Acrylonitrile __l_ ___ ~ ___ l _____ ?_ ug/Kg 04/19/04 AM 

~~~-Anylc~orlde-·--------------- I ND! 1 5 ug/Kg __ o~19/6~~~·= 

·----~~~~~------- ____________________ J __ ~L __ I __ 5 u~-~~/19/0~-AM_ 
Benzyl chloride ND( 1 5 ug/Kg 04/19/04 AM 

~--Bro~obenzene _ __I NDI 1 ------s-uilf(g-0019104 ~ 
_u Bromochloromethane ___J ND! 1 5 ug/Kg 04/19/04 AM 

Bromodichloromethane I ~I I _ 5 ug/Kg 04/19/04 AM 
-----Sroillofunn____ NDL_ _____ l ___ s __ ug/Kg ~719/~ --~ 

Bromomethane ~ 1 5 ug/Kg 04/19/04 AM 

Carbon Disulfide .. L · NI?l ----i------5\i~-~o~ _ -~= 
Camon tetrachloride _L_ ND! I 5 ug/Kg ~~!~~<_>4 ·---~-

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-,R = Detection limit for reporting pwposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab .Kequest rJ.WJ.6 results, page 44 or 6U 



Order#: f 5136581 
Matrix: SOLID 

Client: BHATE 
<.:Jient Sample ID: HUST-DP04-7 

~e Sampled: 04/15/2004 
L 1e Sampled: 10:20 

'Simpled By: 

Analyte 

8260B Volatile Organic Compounds 
Chlorobenzene 
Chloroetrum_e _____ , 

Chloroform 

Result OF DLR Units Date/Analyst 

_ I NDI 1 5 ug/Kg 04/19/04 AM 

I NDj 1 5 ug/Kg 04/19/04 AM 
·------·~,~--ND--=--,-----5-u_g/K_g--0-4~/l-9/04 AM 

---chloromelli~------------------------ND~l.___ __ 1 ___ s_u_g1K_g __ o_4 __ /1_9_10·4---AM---

cis--1,2-Dichloroethene _________ J ___ =-cND=-"I_ -----,-1__ 5 ug!K_g __ o_4119/04 __ -~--
cis-1,3-Dichloropropene ___ ..__I_ NDI I 5 ug/Kg 04/19/04 AM 

cis-1,4-Dichloro-2-butene ____ l_ ___ NDL __ I ___ s __ u~~--~-119_10_4 -~-
Dtbromocbloromethane ___ L ND! _ 1 5 ug/Kg 04/19/04 AM 

Dil>romometbane ------_ -_ -_ -_ -_ - I ~J_ __ I _______ s_~g/Kg o41i9!64-A1"1 

-=Di.,,..·c_hl_orodi_._flu_o_rom_e_thane ____ ·-----·--L__ NDI I 5 ug/Kg 04/19/0~~--
Ethyl benzene __________ L_ ___ l~l_---~---~-~~l!._ ___ 04/19~?4 ~---
Etbyl metbacrylate L ND! I_ 5 ug/Kg 04/19/04 AM 

~~orobutadiene ____ _.__ ___ NDJ_ __ l __ 5 u~ ---~/19/~---~--
Iodomethane _L__ ND! 1 5 ug/Kg 04/19/04 __ AM_ 

Isopropylbenzene (Cumene) I 1.4 Ji _ I 5 ug/Kg _ 04/19/04 . ~-
Metbacrylonitrile I NDJ_ 1 5 ug/Kg 04/19/04 AM 

-Methylinetliacryiat-e--·· I NDI --i------ru~---04119/~ -~~· 

MethyFtert-butylether (MTBE) I NDI 1 5 ug/Kg 04/19/04 AM 
__ M_eth_y_Ien-e-chion-.d-e ·--------------"-,---ND~,'----1-·--·5 -ugii(g o4h_9104 --~~= 
=~-n-B~tYfuenzene _____ - ·---- J NDj 1 5 ug/Kg 04/191?4 ~ ... 

I 2.3 JI 1 5 ug/K~-~-19/04 -~ 
I ND! l 5 ug/Kg 04/19/04 AM 
I NDI 1 5 ug/Kg 04/19/04_AM __ 

___ __._I ND! 1 5 ug/Kg_ 041I?lo4 ____ AM 

n-Propylbenzene 
·---Naphthalene __ _ 

p-Isopropyltoluene 
------

Pentachloroetbane 
Propionitrile I NDj 1 5 ~g/Kg 041191?4 AM 

l__ ~ 1 5 ug/Kg 04/19/04 AM sec-Butylbenzene -StYrene ______ _ 

tert-Butylbenzene 
Tetrachloroethene 

--_J_-· - ND(--1--.. --5·---ug/Kg ___ o4/f9104_AM __ _ 

-------- , ----~ -NtiL_ 1 ~~------~--ug~=~~~9/o4 -~--

Toluene 
trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
trans-l ,4-Dichloro-2-butene .. 
Trichloroetbene 
Trichlorotluoromethane 

--VmYI acetate 

Xylenes, total 

-~I ____ ~ __ 1 ________ s __ 1:1.g1Kg ____ 9~119~~- AM 

.. _____ j_ 2?1 ~----5-~~g ?411910~-- ~-
I ----~I 1 5 ug/Kg 04/19/04 AM 

--------1- NDj . ___ 1 _. -5- -~g/Kg ____ ?_41T~!?4 --~ 

_____ L_, __ NDl ____ I____ 5 ug/Kg 04/19/04 AM 
I NDj 1 5 ug/Kg 04/19/04 AM 

____ ·----___ I NDL 1 ~ ug/K~-o~~?/04 ·-~ 
I NDJ___l ___ ~~g 0~/19/04 . AM 

L ___ ~ 1 --~~~~-~~II?!~~--~-
-- --~'-----2~ __ 1 ___ ~-·-~~~-~~?!~~-~--

R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORIES Analytical Results Report 
a-

Lab Kequest J'l.71f2b results, page 45 ot' bO 
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Order#: I 5136581 
Matrix: SOLID 

Client: BHA TE 
Uient Sample ID: HUST-DP04-7 

~te Sampled: 04/15/2004 
~.1e Sampled: 10:20 

Sampled By: 

Analyte 

8260B V olatne Organic Compounds 
Surrogates 

Surrl - Dibromotluoromethane 
Surr2 - l,2-Dichloroethane-d4 
Surr3 - Toluene-d8 
Surr4 - p-Bromotluorobenzene 

8270C Acid/Base/Neutral Extractables 

Result OF DLR Units Date/Analyst 

Units Control limits 

811 % 70 -135 

------=========1:1:21'-----~=----====--0fc_o_·-=--· 70 - 13~---~~--~~ 1021 - % 70 - 135 

-------~----~-=-00-::-'1~_==---· % ·---7(fT35·---

-------------
1,2,4-Trichlorobenzene ND! 1 333 ug/Kg 04/21/04 DP 

1,2-Dichlorobenzene ·--------· NDI I 333 ug/Kg 04t2f/04 DP 
1,3-Dichlorobenzene NDj 1 333 ug/Kg 04/21/04 DP 

____ 1,4-Dichl~robenzene NDI I 333 ug/Kg 04!21!04 -~-
2,4,5-Trichlorophenol I ND! 1 1665 ug/Kg 04121104 DP 
2,4,6-Trichlorophenol I _____ NDI 1665 ug/Kg ~21/04 DP ___ _ 

2,4-Dichlorophenol _____ L_ NDJ 1 333 ug/Kg ?412110~--~~-- __ 

2,4-Dimethylphenol ···-···--·------ _____ J ___ -~J__l_~~~.!___04~!~4 D! ___ _ 
2,4-Dinitrophenol I ~ l 1665 ug/Kg 04/21/04 DP 
2,4-Dinitrotoluene·----- ----·---- -NDJ -.--~33 ug/Kg ---04/2f704-DP .. 

2,6-DinitrotOftiene-·---. _J --~f--i--. ?J--Ug/Kg _____ ~ 041~_1104 ~::?! 
-2-Chloronaphthalene I NDI 1 333 ug/Kg 04/21104 DP 

2-Chlorophenol I ND! ___ l --~_3_3 ~~-~041~!f04 -~~-
2-Methylnaphthalene _L__ ND! 1 333 ug/K.g 04/21/04 DP 
2-Methylphenol I NDI 1 333 ug/K.g 04/21/04 DP 
2-Nitroaniline L NDJ ____ ~ -166-S-u"i/Kg ··-Qil!2 li04 __ _.?P _ 

2-Nitrophenol ··-·------ I ND\ 1 333 ug/K.g 04!21104 .... EP_ 
3,3-Dichlorobenzidine __L_ NDJ 1 333 ug/Kg 04/21/04 DP 

-3-Methyfpl1eno1--··--··--··----- - __J ··---Nfi,--- -1-·-··----nru&/Kg- 64t21104·--15p----

.. 3"=":NTtroaiiillile-----·---------·· I ND! 1 1665 u~!_~_0_412 l/~~- __ 1?~-----

4,6-Dinitro-2-methylphenol _l__ ND! 1665 u~~-~4/21104 _E~ 

4-Bromophenyl-phenylether I ND! 1 333 u~~--~~/21/04 ___ DP __ 
-·4-Chloro-3-methylphenol __L __ ~J__l__ 333 ug/Kg 04/21104 __ ~ 

4-Chloroaniline l NDj _ 1 333 u?J<.g 04/21~04 DP 
4-Chlorophenyl-phenylether L_ ND! 1 333 ug/Kg 04/21104 DP 

-4:MethylPhenol ··--------1 --NI>_e-·1--333 ·· ug/Kg-- 04tii7o:r-fi:P __ _ 
4-Nitroaniline --- ·--- J ---Ni>l ----1--1665 ·-uifK.g--04/ilt04DP-

4-Nitr0PbeQol~====----·--=~_l_ ___ _:__~C ____ c--16651.l'g;,K.g -~~121104 ~~--
Acenaphthene j NDJ__ I 333 ug/Kg 04/21/04 DP 

--ACeli8phthYfelie- -- ·--=~_J=-- ~l___J___ 333 -~-~~ _ _=:D4i2f/04-···DP __ _ 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-JR= Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request 1'1.791.b results, page 4b ot' 60 



I: 

Order#: I 5136581 
Matrix: SOLID 

Client: BHATE 
Uient Sample ID: HUST-DP04-7 

,~te Sampled: 04/15/2004 
L ae Sampled: 10:20 

sampled By: 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 
Anthracene ~ 333 ug/Kg 04/21/04 DP 

Benzidine I ND! 333 ug/K~---04/~!~~-D~--
Benzo(a)anthfacene______________ _ __ ~---- 333 ug/Kg _04/21/~~ DP 

Benzo(a)pyrene ___ __l_ _____ !fill I 333 u~!._~~21/04 _DP_ 
Bem.o(b)tluoranthene j ----~-- 1 333 ug/Kg 04i.2I/04 DP 
Benzo(g,h.i)perylene __ I ND! 1 333 ug/Kg . 04121104 DP 
Benzo(k)tluoranthene l ND! 1 333 ug/Kg 04/21/04 DP 
Benzoic Acid ·----- -~- ND( ~I--3--n-u~--04121704 ~~== 

Benzyl alcohol ~L 1 333 ug/K.g 04/21/04 DP 
bis(2-Chloroethoxy)methane ____ J_ ND! l 333 ug/Kg 04/21/04 DP 
bis(2-Chloroethyl)ether I ND\ 1 333 ug/K.g 04/21/04 DP 
bis(2-Chloroisopropyl) ether _____ --· ND! 3~gocg 041iil04_DP _ -

--bis(2-Ethylhexyl)phthalate ND! 1 333 ug/K.g 04/21/04 DP 
___ Bu~~lphthalat~~--------·· NDI 1 333 ug/Kg ---04!2ii~DP ____ _ 

Chrysene NDj 333 ug/K.g 04/21/~-~--
Di-n-butylphthalate NDI 1 333 ug/Kg 04/21/04 DP 
Di-n-octylphthalate NDI 1 333 ugiK.g 04/21704 DP 

_ Di~nz(a,h)anthracene l ND! 1 333 ug/Kg 04/21/04 DP 
Dibenzofuran NDj 1 333 ug/K.g 04/21/04 DP 

---Diethylphthalate___ NDJ___ 1 333 ugncg .. 04/it7o:415P __ _ 

--DiDiethylphthalate ·----· I ND! 1 333 ug/Kg 04/21/04 DP 

Fluoranthene ·--------· L___ NDL__~_ 333 u_g!K.g. _ 041!1/04 DP···-· 
Fluorene L_ NDJ 1 333 ug/Kg 04/21/04 DP 

-HeXaehlorobenZene-··--------- I -· NDf' 1 333 ug/K.g 04/21/04--r>il--
Hexacblorobutacilene ·-------- _i_ -- ND,----r---333--Ug/Kg--M/21/M ___ DP-· 

Hexachlorocyclopeniadielle____ _I . NDI 1 333 u~g -~~12ii~-DP-

Hexacbloroethane J___ ND_I 1 3~3 ug/Kg 04/21104. ____ ~ 
lndeno(l,2,3-c,d)pyrene ___ __J NDJ ____ I____ 333 _ ug/Kg 04121.~~~~!._ 
lsopborone __J NDL I 333 ug/Kg 04/21104 DP 
N-Nitroso-di-n-propylamine -~=--- 1---NDI ___ 1 ___ 333 ug/Kg 04/21104: ___ D_! __ 

-N-NitrOSOdipheiiYlamme I . ND!__ 1 333 ug/Kg 04/21/04 DP 

-~~ph~ene ---~-------~~-------- L _______ ~I 1 33:f ugtKg _ 64/i~'.?~ -DP-~ 
Nitrobenzene I ND! 1 333 ug/Kg 04/21104 DP 

=~entiC~iie.lor---==~=-------, ND! -------l665-ilg7Kg--0412i7o4 DP __ _ 
Pbenanthrene ND! 333 ug/Kg --047217()4--J)p ·-·. 

__ jhe~~-------~---- L_ ND! 333 ug/Kg 04/21/04 DP __ _ 
Pyrene L__ ND! 333 ug/Kg 04/21104- DP 

Surrogates Units Control Limits 

/Ir, 

\_.v R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-

Lab Request 1271J'l.6 results, page 47 ot' 60 



11 

Order#: I 5136581 
Matrix: SOLID 

~te Sampled: 04/15/2004 
\......_ ie Sampled: 10:20 

Simpled By: 

Analyte 

Client: BHATE 
l.:lient Sample ID: HUST-DP04-7 

8270C Acid/Base/Neutral Extractables 

Result DF 

--~·~,6~!~bro~~~nol (sur) ...._I _____ 2L __ _ 

DLR Units Date/Analyst 

% 17 -122 
-%---~-=-ffs ____ _ 

2-Fluorobiphenyl (sur) _J_ 621 --- . -----· ___ .._ __ ---------·-·----·-·----·-
2-Fluorophenol (sur) ------------"'------~ 

---·-NitrobenUfie=d5.{Suif" _62j 

---Phenol-dS (sur) 73 

% 25-121 
-------------------

% 23 - 120 ---
% 24-113 

--Tfilphenyl-dl4-(su_r_) --· 74 ---- --~-----

% 18 -137 
-----··--------------~'------~------------

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest rrnr.z6 results, page 48 ot 60 



I! 

Order#: I 5136591 
Matrix: WATER 

~te Sampled: 04/15/2004 
· ,e Sampled: 
'la'mpled By: 

Analyte 

Client: BHATE 
<.:lient Sample ID: Trip Blanks 

Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

l,1,1,2-Tetrachloroethane ~ 5 ug/L ·----o:4720/04 AM 

1,1,1-Trichloroethane _J NDI 1 5 ug/L 04/20/04 AM 
1,1,2,2-Tetrachloroethane ,-·~--~L ___ ._1 ___ ~~-ugii -=.j4120/0:4-AK1 
1,1,2-Trichloroethane L_ NDf l 5 ug/L 04/20/04 AM 

l,l,2-Trichlorofu.tluorOeilian_e_·--·-------1 - ND! ·-~=--=5--··u!~==~~~o~~ AM~ 
1,1-Dichloroethane ··----- I N_?_l ___ l 5 ug/L ~20/~~--·~--
1,1-Dichloroethene _J_ ND! 1 5 ug/L 04/20/04 AM 
1,1-Dichloropropene- I l'_ffil l s ug/L · --04/:i.o/04 ___ AM 

----1,2j-TrichlorobellZene-· I NDf 1 5 ug/L 04/20/04 __ AM __ _ 
--l,2,3~Trichloropropane I NDI 1 5 ug/L -04f20/04--.AM--

l,2,4-Trichlorobenzene f NDf I 5 ug/L 04/20/04 AM-
---~~~~_!rimethylbenzene \ NDI l 5 ug/L 04/20/04 AM 

l,2-Dibromo-3-chloropropaiie I ND! 5 ug/L 04/20/04 AM 
-"i,2-Dilirom0ethiille NDt 1 s ug/L 04120704._AM_. 

--~~Dichlorobenzene I ND! 1 5 ug/L 04/20/04 AM 

---!~~~::::;~e ----·-· ·----t :1 ~ --~~~ --:;~~;~: --~-
--U:-5-Trimethylbenzene I NDj 1 5 -u~-----o41201G<rl\M-

l,3-Dichlorobenzene __J NDI 1 . 5 ug/L 04/20/04 AM 
1,3-Dichloropropane __J NDj 1 5 ug/L 04/20t04 -J\M-
1,4-Dichlorobenzene ---- NDf--1"---·-- 5 ug/L 04/2ol04 -A:M--
1-Chl~rohexane _ . ,·--- ND! ___ 1 ___ ---~--':g/L 04/20/04_1\M_ 

2,2-Dichloropropane L_ NDf 1 5 ug/L 04/20/04 AM 
-2-Butanone(ME~~------··----_L - NDf ( 100 ugrL-- 04/20tO~AM··-

~loroethyl vinyl ether------------------ I ----·Nnl --1--·--5--ug/L ---64726104--··AM-
- 2-Chlmotoluene ----- J_ NDl l -·---·sugtr., ___ 04/20/o4-AM ··· 

=--2-Hexanone _ __-==--· -------·------- I NDJ 1 20 ug/L --·-?~~20~~~=-AM __ _ 
---· 4-~_hlorot~luene I NDl 1 5 ug/L 04/20/04 AM 

4-Methyl -2- Pentanone (MIBK) I NDJ 1 10 ug/L 04/20/~~-AM _ 
Acetone I NDI 1 l 00 ug/L 04/20/04 AM 
Acetonitrile I NDf 1 50 ug/L 04/20/04 ---.AM--

-- ·-Acrolein ---·---· I NDl 1 200 ug/L 04/20/04 ____ AM_ 
--Acrylonitrile ----··----------- NDf 1 10 ug/L 04/20/04 -AM -
-- -Allyl chloride--·--------·---- L_ ND( 1 5 ug/L ---04/26/04 --AM-
---Benz.ene·--·---------~--------·I -· ~- 1 1 ug/L - 041io104 -A:M--
-·Beniylchloric!e---·-··--··- L_ NDJ 1 5 ugtL-------o4120104--··-AM-
-Bromobenzene ·--------·----~--! · ~- i--··--5-··ug1L __ =-__~ho/04 ___ A.M __ . 

,R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab .Kequest 117916 results, page 49 ot 60 



II 

Order#: I 5136591 
Matrix: WATER 

·".,QQte Sampled: 04/15/2004 
~- ie Sampled: 

Sampled By: 

Client: BHATE 
CJient Sample ID: Trip Blanks 

Analyte Result DF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
_____ B~m~~!11oromethane_ __ I ND! 5 ug/L 04/20/04 AM 

----~romodichloromethane I ND! 5 ug/L 04/20/04 AM 
Bromoform I ND! 1 __ 5 --~!fl- ----04/i0/04 AM --··Bromomethane ---·--------------·--------, NDI 1 5 ug/L 04/20io.r AM-

Carbon Disulfide I ND! 1 5 ug/L 04/20/04 AM 
Carbon tetrachloride I NDJ 1 5 ugti..--64t2o/64·--A.M--

Chlorobenzene I NDI 1 5 ug/L 04/20/04 -~ · 
Chloroethane ND! 1 5 ug/L 04/20/04 AM 

Chloroform I ~--- __ I 5 ug/L 04120104 AM 
Cblorometbane L ND..L_ 1 5 ug/L 04/20/04 AM 
cis-1,2-Dichloroethene _ I --- ND! ____ 1 ----~---=~4!20704 ____ M"r 
cis-1,3-Dichloropropene _J_ NDI I 5 ug/L 04/20/04 AM 

=-~is-~EDichloro-2-butene -·==~------ I ---- NDI 1 20 ug/L 04/20/04 AM 
Dibromochloromethane _ _J ~ I 5 ug/L 04/20/04 AM 
Dibromomethane I ND! 1 5 --ug/L -----o4/2o~AM-

Dichlorodit1uoromethane I NDI 1 5 ug/L ---~201?4 AM 
Ethyl benzene _l ND! I 5 ug/L 04/20/04 AM 

__ E~! me~acrylate I NDI 1 50 ug/L 04/20/04 AM 
Hexachlorobutadiene I ND! 1 5 ug/L 04/20/04 AM 

--- IocIOmethane L__ NDI 5 ug/L 04/20/04 AM:-
--rsQpropylbenzene (Cumene) I ND! 5 --Ug7L---o4"120104 -~ 

--~ethacrylonitril_~ ----------- __ _L ___ ~J 1 35 u~---?~720/04~-~=-
_Meth?'lme~c1!Iate ··----··-- _L ___ ~L ___ l 5 ug/L 04/20/04 AM 

Methyl-tert-butylether (MIBE) __L ____ ~ 1 I ug/L 04/20/04 AM 

Methylene chloride __ _J_ __ ~ 1 5 ug/L 04/20/04 AM 

n-Butylbenzene 1. NDI 5 ug/L 04/20/04 AM 
n-Propylbenzene ___J_ ND! 1 5 uiti---~~~/04-~-~--. 

Naphthalene ----~--- 1 5 ug/L __ 0412~!~~-
p-Isopropyltoluene L_ NDI . 1 5 ug/L --~/20/~4 ___ AM_ 

Pentachloroethane _____ I __ NDJ_ ___ 1 ___ -~---u~ ----~20/~4 ____ AM __ 
Propionitrile I . NDI 1 100 ug/L 04/20/04 AM 

-sec-Butylbenzene ------- j NDj - 1 ··--···s-u&tl ___ 64/20104-· AM .. ~~~- ····---·--···--· ---± ____ ;j ~ ~~~~=~~~~~~--~= 
Tetrachloroethene I NDI · I 5 ug/L 04120104 AM 
Toluene I NDj 5 -ug/L ---o412o7o4_AM ___ _ 

-- tranS-l,2~Dichloroethene I NDI 1 5 ug/L__ ·· ~120104--;\M--

ttans-l,3-Dichloropropene NDI 1 5 ug!L ___ ~001~~-~-

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 127'Jl6 reSUlts, page 50 ot 6U 



II 

Client: BHATE Order#: I 5136591 
Matrix: WATER Client Sample ID: Trip Blanks 

l""''lllte Sampled: 04/15/2004 
1
• ie Sampled: 
~pied By: 

Analyte 

8260B Volatile Organic Compounds 
trans-1,4-Dichloro-2-butene 

Trichloroethene 

Result DF DLR Units Date/Analyst 

NDJ I 20 ug/L 04/20/04 AM 
__ .._ __ NDl-·----1-----s-ug,ii--04tioio4--~ 

-T-ric-hl-oro-tl-uo-rom·-e-th-an_e__ ------ ND! -1----5---Ug/L·--04/~~/04 - M_l __ _ 
-- -Vinyl acetate-- ----------~-- ND! I 50 ug/L 04120/04 AM 

Vinyl cbloride ND! I 5 ug/L 04/20~1\M-

- ~yl~~e._s_, t_ota_I _____ . ND! 5 ug/L 04/20/04 AM 

Surrogates 

Surrl - Dibromotluoromethane 
-Surr2- 1,2-Dichloroethane-d~·-· 
---SurrJ ·--Toiuene-d8 ________ _ 

--sun:G.:SrolliOilUOroben.ZeDe __ _ 

_I 

L 
I 

921 

-~1 
l~-
1041 

Units Control Limits 

% 70- 135 

% 10-135 ___ 
----- ---

% 70-135 
·--------~~·----

% 70 - 135 

R = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor a-
ASSOCIATED LABORATORIES Analytical Results Report 

Lab .Kequest Jl7!126 resUlts, page !H ot 60 



II 

Order#: I 5136601 
Matrix: SOLID 

Client: BHATE 
Client Sample ID: Laboratocy Method Blank-S 

~te Sampled: 
r \e Sampled: 
~mpledBy: 

Analyte 

6010B ICP CAM Metals Only (WISIW) 

Result OF DLR Units Date/Analyst 

·-~ -----··-- --

Antimony __ ND.......,.....1~ __ 1 _-----03-::.oo~_mg!Kg __ o41~_11_o~ ___ KN __ 

Barium NDj I 1.00 mg/Kg ~412 __ 11 __ 0'.!___~---

Beryllium ---------------~~--ND=j_ ___ l_ 0.50 mg/K~--
-Cadmiiim. . NDl 1 0.50 mg/Kg 
~~Cbro--mt-.um-----------------~J---ND,....,,,.,,--~1--,.--~l.OO~--- mg/Kg 

04/21/04 KN 
04/2 l/04 ___ i<N_ 

04/21104 KN 

eoba11 ·----,- ----~.._I __ ·i--o:so-Iligocg 04121104 m ··-
-copper-----· _____________ L NDI 1--1:oomg1Kg o4/2i104 KN 

r.ead ______ L ND! i -o.50-·m~_· _?_4!21104 ___ ~----
Molybdenum I :«'I 1 1.00 mg/Kg 04/21/04 KN 
Nickel I NDj 1 1.50 nigocg---64721704---~ 
Selenium I ND! 1 1.00 mg/Kg 04/21104 KN 

Silver I NDI I 0.50 mg/Kg 04/21/04 KN 

--vanadiUDi· I NDj 1 o.so mg/Kg 04121104 ____ !'N __ 
___ Z_inc____________________ I ND~l ____ ?_·o_o_mg!K.g 04/21104 ___ ~_ 

6020 Metals by ICP/MS 

-···------··---------------------
Arsenic 

-·--------------
Thallium 

~ 10 5.0 mg/Kg 04120/04 NK---
NDj 10 5.0 mg/Kg 04120/04--""NK-

. ___ ..._ ___ ~---------- ·-----·· 

7471A Mercury in Solid/Wipe 

Mercury I ND! . 1 -o~-mg/Kg ___ 04/19/04 MDJ 
_______________ l___ ------·-----~----------------

8015 Carbon Chain I 

8260B Volatile Organic Compounds 

l,l,l,2-Tetrachloroethane I NDI 5 ug!K.g--04/i9/041\1vC-
·----------',---ND--'l----·-sug/i(g--04/I9/04 .AM .. 

=~~1._1-.~-(l--T-!~--~-c-hl_-o_ro:=e_th-_an ___ e_ --_---------~~__.,~-----==-ND~~-~~I ~-=__-=_-=_1-=_-_-_-_-_-_-=--s __ --ug/K.g 04/~~?~.:~~A--M __ ----_-
1,1, I-Trichloroethane 

l,I,2-Trichloroethane NDl 5 ug!K.g 04/19/04 AM 
_ .. -1-,I-,2:-Tn-·cb.lorotritl-uo_r_oe_th_an--e -------~---NDI -----5--ug_!K.g ____ 0411_970~~-AM __ 

R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

ASSOCTA TED LA BORA TORTES Analytical Results Report 

Lab .t<equest l:l7926 results, page 52 ot' 60 



II 

Order #: I 5136601 
Matrix: SOLID 

~eSampled: 

~ , e Sampled: 
WmpledBy: 

Client: BHATE 
c.:tient Sample JD: Laboratory Method Blank-S 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

1,1-Dichloroethane ___ NDj 1 5 ug/Kg 04/19/04 AM 
1,1-Dichloroethene NDI 1 5 ug/Kg 04/19/04 AM 

----1,1-01.Chloroi)roPeiie ND! 1 s ug/Kg · 04119104 ___ ..\M __ 
l,2.3-Trichlorobenzene NDI 1 5 ug/Kg 04tT9t04_AM_ 

------1.2,3-Trichloropropane NDJ_ 1 5 ug/Kg 04/19/04 AM- -
---· i~i.4-Trichlorobenzene I ND! 1 5 ug/Kg 64!19/0~--- ~-

1.2,4-Trimethylbenzene I ND! 1 5 ug/Kg 04/19/04 AM 
1.2-Dibromo-3-chloropropane I ND! l 5 ug/Kg 04/19/04 AM 
1.2-Dibromoethane _ I NDI _ I 5 ug/Kg 04/19/04 --AM-
1,2-Dichlorobenzene I ND! I 5 ug/Kg 04/19/04 AM 
1,2-Dichloroethane I _NDI 1 5 ug/Kg 04/19/04 AM 

-i.2-Dichloropropane ____ I _____ ND! I _____ : ug!Kg_ o47t9'.04 AM 
1,3,5-Trimethylbenzene _ ___ _ I NDL _ I 5 -~g/Kg ___ 04/19/04 ___ ~--
1,3-Dichlorobenzene L_ NDJ 1 5 ug/Kg 04/19/04 AM 
1,3-Dichloropropane·---------·-------~-==~l ---ND,------~--=-=~ --ilg/Kg--o4iT9t04--A.M-
l,4-Dichlorobenzene I_ NDL _____ l _____ 5 ug/Kg -~~19/04 ~~ 
1-Chlorohexane I NDI 1 ----~~~~/19/04 AM 
2.2-Dichloropropane ___ NDI 1 5 ug/Kg --~~/19/0~--~---
2-Butanone (MEK.) ND! 100 ug/Kg 04/19/04 AM 
2-Chloroethyl vinyl ether ND_J 1 5 ug/Kg --04/19/04---~ 

2-Chlorotoluene ~ 1 5 ug/Kg 04/19/04 - -AM -
--2:.Jiexanone ----· Nnj 1 5 ug/Kg- 04/19i04-AM 
----4-Chlorotoluene---------- NDJ 1 5ug!Kg--()4;f9i04AM 

-~ ~~Methy~- ~2- ~~~~~~ (MIBK) NDI 1 5 ug/Kg 04/19/04 AM 
Acetone NDf 50 ug/Kg 04/19/04--~ 

... ·--Acetonitrile_______ ND! 1 5 ug/Kg --o4/f9764Ai\1 
-A.croiem·-------- NDj 1 200 ug/Kg M/19/04 AM 

Acrylonitrile NDI ___ l ______ 5 ug/Kg 04719/04 AM-

Allyl chloride I _NDI l _____ s_ ug/Kg 647191_?~.. -~--= 
Benzene L ___ NDI 1 5 ug/Kg 04/l~'.94 AM 
Benzyl chloride l ND! 1 5 ug/Kg 04/19/04 AM 

Bromobenzene ··-----==--=-=~~- I -~=-NI>C~=-~!=~---- 5--~--04/19704--AM 
Bromochloromethane L_ NDL 1 5 ug/Kg 04/19/04 AM 
Bromodichlorometh8ne --, ~---~ --1--·--·s-ug/Kg- 04/19/04 AM 

~iiiOfOrlll--------------------------- J --~1 __ --1 ___ -- -5--ugocg- -~!~04 -~~-

sromomethane NDl 1 5 ug/Kg 04/19/04 AM 
Carbon Disulfide NDI_ 1 5 ug/Kg 04ii9t04 _AM_ 

Carbon tetrachloride ~---1 --~ ug/Kg 04/19[o4~ ~---

ASSOC/A TED LA BORA TORTES Analytical Results Report 
a-R = Det.ection limit fur reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab K.equest lZ1':111J results, page 53 or 60 



11 

Order #: I 513660) 
Matrix: SOLID 

)lite Sampled: 
r eSampled: 
\.mnpted By: 

Analyte 

Client: BHATE 
Client sample ID: Laboratory Method Blank-S 

Result OF 

8260B Volatile Organic Compounds 

DLR Units Date/Analyst 

Chlorobenzene _J NDj l 5 ug/Kg 04/19/04 AM 

Chloroethane -----~ --=~-- NDL__ ·--~- 5 ~ ug/Kg-~~04Tl9764--=~ 
Chloroform L ~ 1 5 ug/Kg 04/19/04 AM 
Chloromethine------······-----·----l ---NDf·---.-----5\igtK.g--o4ii97~A.~r--

cis-1,2::-filCitloroethezie _L_~-=~~I ---1--·---s U-gtK:g--·- -~-41191~-.--~--
c• 1.J-Dichloropropene I ND! 1 S u~g 04119/04 ~-
cis-1,4-Dichloro-2-butene I NDj 1 5 ug/Kg 04/19/04 AM 
Dibromochloromethane I ND! 1 5 ug/Kg 04/19/04 AM-
Dtl>romomethane I NDI 1 S ug/Kg 04/19/04 AM 
Dichlorodifluoromethane NDj 1 S ug/Kg 04/19/~AM 

-~I _benzene NDI 1 --~-ug/Kg_ 04/19/04 AM 
Ethyl methacrylate ___ NDI 1 5 ug/Kg 04/19/04 ~ _ 
Hex.achlorobutadiene NDj 1 S ug/Kg 04/19/04 AM 
Iodomethane ND! 1 S ug/Kg 04/19/04 AM 

-- -ISOpropylbenzeiie-(Cumenef-- ND! l s ug/Kg 04ti9i~Mi 

=~ethacryloiiitriie-~~---- -NDI 1 5 _ug/Kg __ 04119!04 AM 
Methylmethacrylate _____ _l_ ND! 1 S ug/Kg 04/19/04 AM 
Methyl-tert-butylether (MTBE) I ND! I 5 ug/Kg 04/19/04 AM 
Methylene chloride ___ j NDj 1 _____ s_.. ug/K~- 04!!9104 AM 
n-Butylbenzene _ _L_ NDI ~ 5 ug/Kg 04/19/04 AM 

n-Propylbenzene __J_ ND! I . ----~--- ug/Kg__ 04/19/04 AM 
Naphthalene----·------ l NDj 1 S ug/Kg 04/19/04 AM 
p-Isopropyltoluene _______ --- --_L---NDJ ----1-·--5--·- ug/Kg . - 04/19764--AM--

Pentachloroethane I -------NDl ___ I _____ 5_~i/Kg -:-o4tf9l~_---AM--

Propionitrile __J NDL I 5 ug/Kg 04/19/04 AM 
sec-Butylbenzene ------NDI 1 5 ug/Kg ---~4 ~= 

-~~ne___ L_ NDI 1 5 ug/Kg 04/19/~~-
tert-Butylbenzene NDj I 5 ug/Kg 04/19/04 AM 

___ Tetrachlof()ethene_______ _L_ ~---1___ 5 ug/Kg _ ~4/1~~---~-
Toluene _L NDL_ 1 5 ug/Kg 04/19/04 AM 

-·trans:l,2-Dichloroethene____ · L-NDI 1 5 ug/Kg 04/19/04--~ 

=~-:."!-Dichloropropene·-------·----- NDI I ___ s u~g-~4tf97~ ~-~~ 

--~-1,4-Dichloro-2-butene I NDj I 5 ug/Kg 04/I_?./04 --~-· 
Trichloroethene I -~---1 __ 5 ug/Kg 04/19/04 AM 

--TrichlOrOtIUoromethane =---------- _L_ NDI 1 5 ug/Kg 04/19/04 AM 
Vinyl acetate I NDI 1 50 ug/Kg 04/19/04 AM 

--~inyl chlorid~--· .. --------- _ I ND! I 5 ug/K~ 04ii9t04 AM 
Xylenes, total ___________ __J____ ND! I S ug/K.g 04/19/04 AM 

ASSOCIATED LA BORA TORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF"" Dilution Factor 

Lab Kequest 1279'26 results, page 54 ot 6U 



Ii 

Client: BHATE Order#: l 5136601 
Matrix: SOLID C.:lient Sample W: Laboratory Method Blank-$ 

~te Sampled: 

"--·~ .e Sampled: 
~pledBy: 

Analyte 

8260B Volatile Organic Com2ounds 
Surrogates 

Surrl - Dibromotluorometbane 
· ---Surr2 - i ,i:bicbloroethane-d4 
------· 

Surr3 -Toluene-dB 
Surr4 - p-Bromotluorobenzene 

---· 

8270C Acid/Base/Neutral Extractables 

Result 

811 
1081 
1001 

991 

OF DLR Units Date/Analyst 

Units Control Limits 

% 7o-:T35-· -···-----
----~ 

% 70- 135 
·-----···-

% 70-135 
% 70 - 135 

1,2,4-Trichlorobenzene L---· ND(--C-- 333u~g 04/20/04 DP 
1,2-Dichlorobenzene -------------- ·--··N?I- _ __!·-- ... 333 ilg!I{g ?ft2oioE ___ ~~= 
1,3-Dichlorobenzene l _______ ~l_ _______ l 333 ug/Kg 04/20/04 DP 
1,4-Dichlorobenzene j NDI I 333 ug/Kg 04/20/04-----oP-
2,4,5-Trichlorophenol I NDj I 1665 ug/Kg 04/20/04 DP 
2,4,6-Trichlorophenol _ I NDI 1 1665 ug/Kg 04/20/04 DP 
2,4-Dichloropbenol __ __l ___ ~ 1 333 ug/Kg 04/20704--~ 

----~~4-DID:iethylphei:~- _____ _L_ ND! 1 33f-ugtKg 04/20/04. DP __ _ 
2,4-Dinitrophenol NDj 1665 ug/Kg 04/20/04 DP 
2,4-Dinitrotoluene --·--------- -- ND! I -·333 ug/Kg-64120104··---~ 

2,6-Dinitrotoluene-- t:ml 1 . 333 - ug/Kg--04120104--:D:f .. 
2-Chloronapbthalene··-·----- ·--··- ND! 1 333 u~-04120764 DP ___ _ 

- -2-ChIOrophenol _____ NDI 1 333 ug/Kg·- _?4120~~ DP~=~ 

--2-Methylnaphthalene NDI I 333 ug/Kg 04/20/04 DP 
- -2-Metli-Yit>iie001 1 NDI 1 333\ign(g-04120104 DP 

2-Nitroaniline _j NDI 1 1665 ug/K~--0~/20/0~----~ 
=2-N~t:ophenol I ND! 1 333 ug~_!__ 04/20/0~E~---

3,3-Dichlorobenzidine _L__ N_!1__ 1 333 ug/Kg 04/20/04 DP 
-3::-Methylp~enol=-- ____ · I ---~-NDI ·-1-333--ug/Kg-64120104 --~ 

3-Nitroaniline _J_ ND! 1665 ug/K.g 04/20/04 DP 
4,6-Dinitro-2-methylphenol ·-------·---·- I ------~ - I 1665--Ug!i(g-04120164- DP--

4-Bromophenyl-phellyletheT _______________ _(__ ____ ·~-~c_· __ 1 ______ 333 __ ugfKg ___ --~~/~~/64 ___ ~(=-
4-Chloro-3-methylphenol L NDI 1 333 ug!K.g 04/20/04 DP 
4-Cbloroaniline -----1 .. -~J __ L __ ~33-- ugtKg--_ 04720!?4 -_?_~ __ 
4-Chlorophenyl-phenyletber I ND! 1 333 ug/Kg ~/20/0~ __ _E!_ 
4-Methylphenol I ~L ___ l _ __ 333 ug/Kg 0~/20/0~~-

- 4-Nitroaniline L_ NDL 1 1665_ ug!K._g _04~20/04 ~--
4-Nitrophenol L ND! 1 1665 ug/Kg 04/20/04 DP 

-·· Aceiiaphttiene-----------·--c- NDI 333 u~-04/20/04DP-

=~~enap_~thiiene._ =-=~--------=L_-~_ NDL_ 1 33_?~~g -~0~20/~--DP-=~ 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R == Detection limit tor reporting purposes, ND= Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Request l:l7':126 results, page !i!i ot60 
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Order#: I 5136601 
Matrix: SOLID 

~te Sampled: 
, te Sampled: 
~pied By: 

Analyte 

Client: BHATE 
<..:lient Sample ID: Laboratory Method Blank-S 

Result DF 

8l70C Acid/Base/Neutral Extractables 

DLR Units Date/Analyst 

=~:e --{-------~ ~ ~~~ ::: ·-~~~~----~;----
Benzo{a)anthracene I NDj 333 ug/Kg 04/20/04 DP 
Benro(a)pyre~--- I NDl --r--~3---u-g/Kg ··04120704 ___ .ni> __ _ 
Benzo(b)tluoranthene I NDI 1 333 ug/Kg 04/20/04 DP 

. BenzO{g,h,i)peryJ:ene------ NDj 1 333 ug/Kg 041201?~--E~ 
---BenZo(k)tluoranthene I NDj 1 333 ug/Kg 04/20/04 DP 
-- BeniOic Acid I NDI I 333 ug/K.g 04/20104-DP- - · 

---senzyIBiCobol I ND! 1 333 ug/K.g 04/20/04 DP 
bis(2-Chloroethoxy)metbane j NDI I 333 ug/K.g 04/20/04 DP 
bis(2-Chloroethyl)ether I ~I I 333 ug!Kg 04/20To4 DP--

bis(2-Chloroisopropyl) ether I NDj I 333 ug/Kg 04/20~~--_!>! __ 
bis(2-Ethylhexyl)phthalate I __ ND! _ I 333 ug/Kg 04/20/04 DP 
ButylbenzYi{>hthalate____ _l_ ~ 1 333 ug/K.g 04/201?4 DP 

Cbrysene ·---··-- _ _j__ ND! I 333 ug/K.g ~/20/04 DP 
Di-n-butylphthalate _ _L ND! ---~--~-~g/K.g --~412?104 __ 1'.:P __ _ 

-rn=n-OCtYiphthalate·----·· I NDI I 333 ug/K.g 04/20/04 DP _ 
Dibenz(a,h)antbracene ·-- _l--_-NDL l 333 ug/I(gM/20/04 ___ DP 
Dtl>enzofuran 1-- }ml --~--- ·333 ug/K.g ·--o4/20/04 . -~~p _ 

Diethylphthalate I NDL I 333 ug/K.g 04/20/04 DP 
Dim.ethylphthalate I NDI --1----ru-ugocg--64120/04--~ 

Fluoranthen:e--·--··-· ______ __l_ NDj 1 3~3 ug/K.g ?4720704-~ 

Fluorene ---· I NDI I 3!_3 ug/K.g _04/20!_?~ DP -· _ 
--HexachlorobenZene. ND__L_ l 333 ug/K.g 04/20/04 DP 
-Hexachlorobutadiene I --Nbj ---1--333 · ug/K.g···-----o4126JMDP-_ -

:=:H~xachl_?rocyclopentiidiene ---- _J_ NDI 1 ··333--ug/K.g·- __ 04/20/0~-~EP--

Hexachloroethane I NDj 1 333 ug/K.g ?4120/~~- DP __ 
Indeno(l,2;3-c,d)pyrene I ND! 1 333 ug/K.g 04/20/04 DP =· lsophoro~~-- NDI 1 333 ug/K.g - 04/20704-DP __ _ 

-~-Ni~oso-~-n-propylamine .I NDj 333 ug/Kg 04/20/04 _ DP _ 
__ N-Nitros~phenylamine J NDj 1 333 ug/Kg ~4/2010_~_ DP 

Naphthalene __J ~ I 333 ug/Kg 04/20/04 DP 
-NitrObenzene _____________ ___J_ ---····~ -1-'33"3·- ug1Kg--o4i20104-DP ___ _ 

Pentachl~rophenoi---···--·· - .. ------- _L_____ --ND! ··-1---1665- ugtKg. _ ?~iio~~ DP __ _ 

Phenanthrene _l ~ I 333 ug/Kg 04/20/04 DP 
Phenol -------------------- L__~---ND,-·-·-·r-·3~~ u~g - ?~~~6764_fil> __ 

-~ne___ _ __ _J__ ~---1 __ 333 ug_IK~----~~?l_O~- DP--·· 

Surrogates Units Control Limits 

ASSOCIATED LABORATORIES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l'J:l':fl.6 results, page ~ ot 60 
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Order #: I 5136601 
Matrix: SOLID 
Date Sampled: 

f 'le Sampled: 
~pied By: 

Client: BHATE 
Uient Sample ID: Laboratory Method Blanlc-S 

Analyte Result OF DLR Units Date/Analyst 

8270C Acid/Base/Neutral Extractables 

2,4,6-Tn"b~omoph~nol (sur_) ___ 591 % 17 - 12-~------
2-Fluorobiphenyl (sur) l Sil % 30 - 115 

2-Fluorophenol(sur) ··-----~=------! ---~ 6~---·---·-- % ____ 2__5_:_E~----~ 
Nitrobenzene-d5 (sur) _ _I__ 541 -~----~-- 120 _______ _ 

Phcnol-d5 (sur) I ---~------ .. ------ % 24- ~~--
Terphenyl-dl4 (sur) I 76L ___________ % --···--~:_2_~2__ __ _ 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
8-R == Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF = Dilution Factor 

Lab Kequest l'l:l!ll.f) results, page 57 or 60 



Ii 

Order#: J 5136611 
MatriX: WATER 

)l!te Sampled: 

\.... , 1e Sampled: 
"l!ftrmpled By: 

Client: BHATE 
Uient Sample ID: LaboratoryMethodBlank-W 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 

------·--------
1,l,l,2-Tetrachloroethane ~- 1 5 ug/L 04/20/04 AM 

--IJ,T=TriCiitoroethalie- ------ NDI 1 5 ug/L 04/2oi04 ___ AM __ 
1,1,2,2-Tetrachloroethane ND! 1 5 ug/L 04/20i04_AM __ 

l,l,2-Trichloroethane ND! 1 5 ug/L 04/20/04 AM 
- -f:I,i-Trichlorotritluoroethane ND! 5 ug/L 04120104 AM 

1,1-Dichloroethaoe ND! 1 5 ug/L 04/20/04 AM-
-IJ:filCbloioethene ND! 1 5 ug/L 04/20/04 AM 

1,1-Dichloropropene ND! l 5 ug/L __ 04/201()_4_ AM _ 
I,2,3-TrichlorobeliUnC-- _ _L __ ~l 1 5 ug/L 04120/04 AM 
1,2,3-Tricbloropropane I NDI l 5 ug/L 04/20/04 AM 
1,2,4-TrichlorobeliZene-- _J ND! 1 5 --u~-o472o/04_J\M __ _ 

I,2,4-Trimethylbenzene __ __J ____ ~- 1 5----~L 04/20/04 -~~~-~ 
l,2-Dibromo-3-chloropropaoe I NDj l 5 ug/L 04/20/04_~---

l,2-Thl>romoethane .L_ ND! 1 5 ug/L 04/20/04 AM 
I,2-Dichlorobenzene ---··L__"_ NDJ I - 5 ug/L ----o4120704-AM:-

--T,2-Dicliforoetilane-------- _j_ ___ ~NDI -· 1 -=--~----ug/L . 04120104 AM--
1,2-Dichloropropane I NDj 1 5 ug/L 04/20/04 AM 

-1;3,5-TriilleiliYlliCiizene --.. ·---- -ND~ 1 5- ugiL ___ o4120104 ___ AM _ 
1,3-Dichlorob_~ene __ . ___ I ·--Nnl -T---5--u~L -· ____ 0412~~4 ~-~ 

__!_2.:_Dic~?ropropane -~---1 ______ 5 ug/L _ 04120!~~-__AM __ 
1,4-Dichlorobenzene ~(______ 1 5 ug/L 04/20~~-~ _ 
1-Chlorohexane-· NDj 1 5 ug/L 04/20/04 AM 
2,2-Dichloropropane NDj 1 5 ug/L 04/20/04 AM 

-- 2-Butanone (MEK) - NDj 1 I 00 ug/L 04/20/04 -°AM--
=2-=Chloroeth~l eth_~--- NDj 1 -5-ug/L 04/20/04 AM 
_ 2-C!11orotoluene ____ NDj 5 ug/L 04/20/04 AM 

·--~~!.:1-~xanone ____________________ _J___ NDj _2.~ u~~--~/20/04 AM 
-· 4-Chlorotol~ene --~I 5-ug/L 04/20/0~~--

4-Methyl -2- Pentanone (MIBK) L__ ND! 1 10 ug/L 04/20/04 AM 
Acetone --------------- ~ 1 ----wo--ug1L--------o4/20104- -··AM-

-Acetollitrile______ --Nr>I - -1 -- s~_ ---u~=~-~~-~oio4 __ ~--~ 

Acrolein NDj 200 ug/L 04/20/04 AM 
Acrylonitrile I___ NDj 1----ToUg/L --~-641201~~ AM_ 

Allyl chloride NDI l 5 ug/~··· .. 041~?.'..?.~~---
Benzene ______ J _ _!.'IDL_ 1 I ug/L 04/20/04 ~--
Benzyl chloride _L · NDi 1 5 ug/L 04/20/04 AM 

Br~~o~~ne-----··---····-·---=~--~ -- ·-~L ____ C=~·--5 --~gtL -?412010.f_AM_= 

ASSOCIATED LABORATORTES Analytical Results Report 
a-R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Request l'J.71J'l6 results, page 51! or 60 
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Order#: I 5136611 
Matrix: WATER 

~te Sampled: 
\... . ie Sampled: 
..,,,.mpled By: 

Client: BHATE 
Uient Sample ID: Laboratory Method Blank-W 

Analyte Result OF DLR Units Date/Analyst 

8260B Volatile Organic Compounds 
Bromochloromethane ___ I -~J ____ l__ 5 ug/L 04/20/04 AM 

Bromodichloromethane __ NDI_ __ ~--- 5 ug/L 04/20/04 __ ~--

Bromoform I NDI I 5 ug/L ---~~/20/04 __ AM 
Bromomethane L __ _!'IDI I 5 ug/L_ 04/20/04 AM 
Carbon Disulfide I NDI __ I _____ s __ ug/L 04/20/04 AM 

Carbon tetrachloride ____ J ___ ~ __ I_~_5 u~---·· 04/20/04 AM 
Chlorobenzene L_ ___ ~_ _ l 5 ug/L 04/20/04 AM 

ChJoroethane ____ _____ I ~l 1 5 ug/L 0412?104 AM · 
Chloroform _____ --~ 1 5 ug/L 04120104 AM 

Chloromethane ?_:_IDI 1 5 ug/L 04(~0/~--- -~-
- as:-1,2-~chloroethene NDj 1 5 ug/L 04/20/04 AM 

cis-1,3-Dichloropropene ND\ 1 5 ug/L 04120/04 AM-
cis-1,4-Dichloro-2-butene NDI 20 ug/L 04/20/o4_.AM_ 

-· Dloromochloromethane NDj 5 ug/L 041iOI04 AM 

-·-Di"bromomethane ·- ~ 1 5 ugiL ---~_0~~?.~. -~ 
· --r>ichloroditluorome~-- ~ 1 5 ug/L __ ~~-0/04 ~ __ 
-Ethyl benzene_______ ~ I 5 ug/L 04/20/04 AM 

·· Etii~_meth8cfY1~----·· ___ ___ --ND! ---.-------so-·ug~ ~oio4- A.M-
Hexachlorobutadiene ND! 1 __ ---~- uWI:-__ 04/20/04 AM 

-!Odometh.an--;-----------·- _l NDI 1 5 ug/L 04/20/04 AM 

Isopropylbenzene (Cumene) I NDI 1 5 uglL 04/20/04 AM-

~:::::~~late -· __ _L_~- :~ ~ ---4- :~___;_:~~~~ : 
Methyl-tert-butylether (MIBE) ND! I I ug/L 04/20/04 AM 

Methylene chloride_ _ ·--- _··-~I__· -•-----~---· - 04/:~?4 AM= 
n-Butylbenzene _J_ NDL I 5 ug/L 04/20/04 AM 
n-Propylbenzene -·----·------------ I ·--- ND! 5- ug/L ·· 04/20/04 AM 

· Naphthalene________________ --·· ND! -----5 ~-~~--04720!64.AM ___ _ 

-P:Isopropyltoluene---·-- NDI 5 u~ 04/20/04 AM 

--PentaehiOrOefuane NDj 5 ug/L 04/20/04 ... AM -
Propionitrile ·---·--- ND! I 100 uglL 04/20704 AM 

sec-Butylbenzene ND! I 5 ug/L 04/20/04 AM 
~- Styre~-=-----.. ND! I 5 ug/L _04/20i04 ___ ~--

tert-Butylbenzene __ ND! I 5 ug/L 04/20/04 AM 

. -TetrachiOroetheiie ___ =~-~---- ___ J _____ ~J__ __ _I_ s uglL 0412?104 ~ · 
___ Toluene ... ···---··---··-----___J____ ND!_ I 5 ug/L 04/20/04 AM 

trans-1,2-Dichloroethene NDI 1 5 ug/L 04/20/04 · AM 
:---trans-1,3.:-llichlOro~rope~e __________ __J____ ~l_ 1 ··-5 __ ug/c·--_ 0472010~_ ~---

ASSOCTA TED LA BORA TORTES Analytical Results Report 
a-R =Detection limit for reporting purposes, ND= Not Detected below indicated detection limit, DF =Dilution Factor 

Lab Kequest 11.791.6 results, page 59 ot 6U 
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Client: BHATE Order#: I 513661 I 
Matrix: WATER t:Uent Sample ID: LaboratoryMethodBlank-W 

C
·~te Sampled: 

.ae Sampled: 
sampled By: 

Analyte 

3260B Volatile Organic Compounds 
trans-1,4-Dichloro-2-butene 

Result OF DLR Units Date/Analyst 

1 20 ug/L 04/20/04 AM I NOi 
ND! 1 5 ug/L 04/20/04 AM ----------------~-----=-~----=-------=------=--~-T richloroethene 

Vinyl chloride 

-~-~-----

_J NOi l 5 ug/L 04/20/04 AM 

_l NOi l 50 ug/L 04120i04 ~ 
---ug/L ··-------

I NOi 1 5 04/20/04 AM 

I ~ 1 5 ug/L 04/20/04 AM-

-Trichlorofluorometb:ane-·-----
-Vfuyfacetate ___________ _ 

-- XyielleS:totar _________ _ 

Surrogates Units t:ontrol Limits 

Surrl - Dibromotluoromethane % "7(f_ 135 ---921 
11~ - % 70 - 135 ----------

--·-- --------··-----------~-

Surr2 - 1,2-Dichloroethane-d4 
Surr3 -Toluene ... d8 ---------~- 10~1 % 70- 135 

1021 % -------70 - 135--
--------------------·--

Surr4 - p-Bromotluorobenzene 

ASSOCTA TED LA BORA TORTES Analytical Results Report 
8-R = Detection limit for reporting purposes, ND =Not Detected below indicated detection limit, DF =Dilution Factor 

Lab l{equest l'J.71.J'lb results, page OU ot 60 
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************************************************************************** 
USACE / NAVFAC / AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USACE Superseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

SECTION TABLE OF CONTENTS 

DIVISION 02 - SITE CONSTRUCTION 

SECTION 02111 

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL 

PART 1 GENERAL 

1.1 REFERENCES 
1.2 MEASUREMENT AND PAYMENT 

1.2.1 Measurement 
1.2.2 Payment 

09/03 

1.2.2.1 Excavation and Transportation 
1.2.2.2 Backfilling 
1.2.2.3 Stockpiling 

1.3 SUBMITTALS 
1.4 SURVEYS 
1.5 REGULATORY REQUIREMENTS 

1.5.1 Permits and Licenses 
1.5.2 Air Emissions 

1.6 DESCRIPTION OF WORK 
1.7 CHEMICAL TESTING 
1.8 SCHEDULING 

PART 2 PRODUCTS 

2.1 BACKFILL 
2.2 SPILL RESPONSE MATERIALS 

PART 3 EXECUTION 

3.1 EXISTING STRUCTURES AND UTILITIES 
3.2 CLEARING 
3.3 CONTAMINATED MATERIAL REMOVAL 

3.3.2 Excavation 
3.3.3 Shoring 
3.3.4 Dewatering 

3.4 CONFIRMATION SAMPLING AND ANALYSIS 
3.5 CONTAMINATED MATERIAL STORAGE 

3.5.1 Stockpiles 
3.5.2 Roll-Off Units 
3.5.3 Liquid Storage 

3.6 SAMPLING 
3.6.1 Sampling of Stored Material 

SECTION 02111 Page 1 
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3.6.2 Sampling Liquid 
3.6.3 Sampling Beneath Storage Units 

3.7 SPILLS 
3.8 BACKFILLING 

3.8.1 Confirmation Test Results 
3.8.2 Compaction 

3.9 DISPOSAL REQUIREMENTS 
3.10 CLOSURE REPORT 

-- End of Section Table of Contents --

SECTION 02111 Page 2 
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************************************************************************** 
USACE / NAVFAC / AFCESA UFGS-02111 (September 2003) 

Preparing Activity: USA CE Superseding 
UFGS-02111 (September 2001) 

GUIDE SPECIFICATION FOR CONSTRUCTION 
************************************************************************** 

SECTION 02111 

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL 
09/03 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for excavation, handling, and temporary 
storage of contaminated material. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
NOTE: The following information should be shown on 
the project drawings: 

a. Overall site plan, borrow areas, stockpile 
areas, storage areas, security requirements, special 
shoring requirements, boring logs, and access routes. 

b. Individual site plans of each area of 
contamination with site features such as buildings, 
roads, utilities, topography, trees, shrubs, surface 
conditions, etc. 

c. Limits of pavement removal, fence removal, and 
the location of ancillary equipment to be removed. 

All specific chemical testing procedures (including 
air emissions analysis) should be addressed in the 
Sampling and Analysis Plan required by Section 01450 
CHEMICAL DATA QUALITY CONTROL. 

SECTION 02111 Page 3 
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When applicable, the use of onsite field screening 
or field analysis (supported at a prescribed 
frequency by fixed laboratory analysis) should be 
encouraged to avoid prolonged delays or equipment 
downtime. Details on the appropriate application 
and use of field analyses can be found in Appendix H 
of EM 200-1-3. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. Use of 
Specsintact automated reference checking is 
recommended for projects based on older guide 
specifications. 

************************************************************************** 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

ASTM INTERNATIONAL (ASTM) 

ASTM D 1556 

ASTM D 1557 

ASTM D 2167 

ASTM D 2487 

ASTM D 2922 

ASTM D 422 

ASTM D 5434 

ASTM D 698 

(2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 

(2002) Laboratory Compaction 
Characteristics of Soil Using 
Effort (56,000 ft-lbf/cu. ft. 
kN-m/cu.m.)) 

Modified 
(2,700 

(1994; R 2001) Density and Unit Weight of 
Soil in Place by the Rubber Balloon Method 

(2000) Soils for Engineering Purposes 
(Unified Soil Classification System) 

(2001) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth) 

(1963; R 2002) Particle-Size Analysis of 
Soils 

(1997; R 2003) Field Logging of Subsurface 
Explorations of Soil and Rock 

(2000a) Laboratory Compaction 
Characteristics of Soil Using 
Effort (12,400 ft-lbf/cu. ft. 
kN-m/cu. m.)) 

Standard 
(600 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

EM 385-1-1 (2003) Safety and Health Requirements 
Manual 

SECTION 02111 Page 4 
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA) 

29 CFR 1926 Safety and Health Regulations for 
Construction 

40 CFR 302 Designation, Reportable Quantities, and 
Notification 

1.2 MEASUREMENT AND PAYMENT 

************************************************************************** 
NOTE: These paragraphs should be deleted if the 
work is in one lump-sum contract price. Coordinate 
requirements of these paragraphs with the bidding 
schedule. 

************************************************************************** 

1.2.1 Measurement 

************************************************************************** 
NOTE: Modify this paragraph if the method of 
payment will be on a weight basis. 

************************************************************************** 

Measurement for excavation and on-site transportation shall be based on the 
actual number of cubic meters yards of contaminated material in-place prior 
to excavation. Determination of the volume of contaminated material 
excavated shall be based on cross-sectional volume determination reflecting 
the differential between the original elevations of the top of the 
contaminated material and the final elevations after removal of the 
contaminated material. Measurement for backfilling of excavated areas 
shall be based on in-place cubic meters yards of compacted fill. 
Measurement for construction of stockpile areas shall be based on the 
number of square meters yards of stockpile liner constructed. 

1.2.2 Payment 

1.2.2.1 Excavation and Transportation 

Compensation for excavation and onsite transportation of contaminated 
material will be paid as a unit cost. This unit cost shall include any 
other items incidental to excavation and handling not defined as having a 
specific unit cost. 

1.2.2.2 Backfilling 

Compensation for backfill soil, transportation of backfill, backfill soil 
conditioning, backfilling, compaction, and geotechnical testing will be 
paid as a single unit cost. 

1.2.2.3 Stockpiling 

Compensation for construction of stockpile areas will be paid for as a unit 
cost. This unit cost shall include all aspects of grading, preparation, 
handling, placement, maintenance, removal, treatment, and disposal of 
stockpile cover materials and liner materials and all other items 
incidental to construction of stockpiles. 
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1.3 SUBMITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the "G" typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality Control 
approval.] [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Government.] The following shall be submitted in accordance with 
Section 01330 SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings 

Surveys; G, 

Separate cross-sections of each area before and after excavation 
and after backfilling. 

SD-03 Product Data 

Work Plan; G, 

Work Plan within [30] ] calender days after notice to 
proceed. No work at the site, with the exception of site 
inspections and surveys, shall be performed until the Work Plan is 
approved. The Contractor shall allow [30] [ ] calender days 
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in the schedule for the Government's review. No adjustment for 
time or money will be made if resubmittals of the Work Plan are 
required due to deficiencies in the plan. At a minimum, the Work 
Plan shall include: 

a. Schedule of activities. 

b. Method of excavation and equipment to be used. 

c. Shoring or side-wall slopes proposed. 

d. Dewatering plan. 

e. Storage methods and locations for liquid and solid 
contaminated material. 

f. Borrow sources and haul routes. 

g. Decontamination procedures. 

h. Spill contingency plan. 

Closure Report; G, 

[~~-] copies of the Closure Report within [14] 
calender days of work completion at the site. 

SD-06 Test Reports 

Backfill; G, [ 1 
Surveys; G, [ 1 
Confirmation Sampling and Analysis; G, 
Sampling of Stored Material; G, 
Sampling Liquid; G, [_'~~] 
Compaction; G, [ 1 

Test results. 

1.4 SURVEYS 

Surveys shall be performed immediately prior to and after excavation of 
contaminated material to determine the volume of contaminated material 
removed. Surveys shall also be performed immediately after backfill of 
each excavation. The Contractor shall provide cross-sections on [7.6] 

] meter (25] [~~-] foot intervals and at break points for all 
excavated areas. Locations of confirmation samples shall also be surveyed 
and shown on the drawings. Surveys shall be performed in accordance with 
Section: [ 1. 

1.5 REGULATORY REQUIREMENTS 

1.5.1 Permits and Licenses 

************************************************************************** 
NOTE: Include additional site specific requirements 
in this paragraph. 

************************************************************************** 

The Contractor shall obtain required federal, state, and local permits for 
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excavation and storage of contaminated material. Permits shall be obtained 
at no additional cost to the Government. 

1.5.2 Air Emissions 

************************************************************************** 
NOTE: An air pathway analysis should be performed 
during design to determine what air monitoring and 
controls are required. Guidance on air pathway 
analyses is provided in EP 1110-1-21 Air Pathway 
Analysis for the Design of Hazardous, Toxic, and 
Radioactive Waste (HTRW) Remedial Action Projects. 
Specify perimeter air monitoring requirements in 
Section 01355 ENVIRONMENTAL PROTECTION. 

************************************************************************** 

Air emissions shall be monitored and controlled in accordance with Section 
01355. 

1.6 DESCRIPTION OF WORK 

************************************************************************** 
NOTE: Include any pertinent information regarding 
project/site conditions in this paragraph, the 
appendices to the specifications, or on the drawings. 

If oversize material such as debris and foundations 
are present, the specification should describe 
treatment, handling, and disposal requirements for 
this material. Measurement and payment procedures 
should also be described for this material. 

If clean soil overlies the contaminated material, 
the specification should describe how this material 
will be measured, removed, stored, and tested to 
verify they are clean. 

************************************************************************** 

The work shall consist of excavation and temporary storage of approximately 
[~~-] cubic meters yards of contaminated material. Approximate locations 
of contaminated material are shown on the drawings. Characterization data 
on the nature and extent of the contaminated material is shown in Appendix 
[ ] . Subsurface conditions are shown [on the drawings] [in Appendix 
[ ]] . The Contractor shall submit a Work Plan as specified in the 
Submittals paragraph. The Contracting Officer shall be notified within 
[24] [ ) hours, and before excavation, if contaminated material is 
discovered that has not been previously identified or if other 
discrepancies between data provided and actual field conditions are 
discovered. Backfill material is [not available onsite) [available onsite 
and typically consists of [~~-]). Ground water is approximately [ 
meters feet below pre-excavation ground surface. 

1.7 CHEMICAL TESTING 

Required sampling and chemical analysis shall be conducted in accordance 
with Section 01450A CHEMICAL DATA QUALITY CONTROL. 
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1.8 SCHEDULING 

The Contractor shall notify the Contracting Officer [~~-] calender days 
prior to the start of excavation of contaminated material. The 
[Contracting Officer will] [Contractor shall] be responsible for contacting 
regulatory agencies in accordance with the applicable reporting 
requirements. 

PART 2 PRODUCTS 

2.1 BACKFILL 

************************************************************************** 
NOTE: If contaminated material removal is part of a 
larger project and a backfilling specification is 
needed for the project as a whole, refer to another 
specification such as Section 02315 EXCAVATION, 
FILLING AND BACKFILLING FOR BUILDINGS for Buildings, 
for backfill requirements and delete the following 
paragraphs. 

In many cases, the degree of engineering control of 
the materials used as backfill may not need to be as 
stringent as described in this paragraph. In other 
cases, such as under pavements, special compaction 
and material requirements may apply and the 
specification will need to be revised to address 
these special requirements or another specification 
section should be referenced. 

Backfill and topsoil brought in from offsite is 
usually tested to verify the material is clean. 
Quality assurance samples taken by the Government 
may also be prudent to verify the seller's claims by 
analyzing for target analytes. Backfill is commonly 
tested for the site specific contaminants being 
cleaned up and/or is based on suspicion of 
contamination at the site from which the backfill is 
originating. 

At some sites, previously contaminated material 
which has been removed from the excavation is reused 
as backfill following treatment to remove the 
contaminant of concern. 

************************************************************************** 

Backfill material shall be obtained from [the location indicated on the 
drawings] [offsite sources approved by the Contracting Officer] . Backfill 
shall be classified in accordance with ASTM D 2487 as GW, GP, GM, GC, SW, 
SP, SM, SC, ML, MH, CL, or CH and shall be free from roots and other 
organic matter, trash, debris, snow, ice or frozen materials. Backfill 
material shall be tested for the parameters listed below at a frequency of 
once per [3000] [~~-] cubic meters yards. A minimum of one set of 
classification tests shall be performed per borrow source. [One] [ 
backfill sample per borrow source shall also be collected and tested for 
the chemical parameters listed below. 
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Physical Parameter Criteria Test Method 

Grain Size ASTM D 422 
Compaction ASTM D 698 
[ l [ l 

Chemical Parameter Test Frequency Criteria 

Backfill shall not be used until borrow source chemical and physical test 
results have been submitted and approved. 

2.2 SPILL RESPONSE MATERIALS 

The Contractor shall provide appropriate spill response materials 
including, but not limited to the following: containers, adsorbents, 
shovels, and personal protective equipment. Spill response materials shall 
be available at all times when contaminated materials/wastes are being 
handled or transported. Spill response materials shall be compatible with 
the type of materials and contaminants being handled. 

PART 3 EXECUTION 

3.1 EXISTING STRUCTURES AND UTILITIES 

No excavation shall be performed until site utilities have been field 
located. The Contractor shall take the necessary precautions to ensure no 
damage occurs to existing structures and utilities. Damage to existing 
structures and utilities resulting from the Contractor's operations shall 
be repaired at no additional cost to the Government. Utilities encountered 
that were not previously shown or otherwise located shall not be disturbed 
without approval from the Contracting Officer. 

3.2 CLEARING 

************************************************************************** 
NOTE: Grubbing is typically not required at sites 
where contaminated soil is being excavated for 
treatment and/or disposal. Typically, vegetation 
that is cut off above a certain height is defined 
as clean and any stumps and brush below this height 
are defined as contaminated. 

************************************************************************** 

Clearing shall be performed to the limits shown on the drawings in 
accordance with Section 02231 CLEARING AND GRUBBING. 

3.3 CONTAMINATED MATERIAL REMOVAL 

************************************************************************** 
NOTE: Excavations should be marked and secured in 
accordance with the requirements specified in 
Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE 
(HTRW/UST) . 

************************************************************************** 
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3.3.2 Excavation 

************************************************************************** 
NOTE: For large excavations, more than one 
excavation log may be required. 

************************************************************************** 

Areas of contamination shall be excavated to the depth and extent shown on 
the drawings and not more than [60] [ ] mm [O. 2] [ ] feet beyond 
the depth and extent shown on the drawings unless directed by the 
Contracting Officer. Excavation shall be performed in a manner that will 
limit spills and the potential for contaminated material to be mixed with 
uncontaminated material. An excavation log describing visible signs of 
contamination encountered shall be maintained for each area of excavation. 
Excavation logs shall be prepared in accordance with ASTM D 5434. 

3. 3. 3 Shoring 

If workers must enter the excavation, it shall be evaluated, shored, sloped 
or braced as required by EM 385-1-1 and 29 CFR 1926 section 650. 

3. 3. 4 Dewatering 

************************************************************************** 
NOTE: Dewatering can significantly increase the 
cost of a project involving the excavation of 
contaminated material and should be carefully 
considered during design. TM 5-818-5 Dewatering and 
Groundwater Control provides guidance on the design 
of dewatering systems. 

If water from dewatering operations will be allowed 
to discharge on or into the ground, an NPDES permit 
for dewatering is required. Reference the permits 
paragraph of Section 01355 ENVIRONMENTAL PROTECTION 
for permit requirements. 

************************************************************************** 

Surface water shall be diverted to prevent entry into the excavation. 
[Dewatering shall be limited to that necessary to assure adequate access, a 
safe excavation, prevent the spread of contamination, and to ensure that 
compaction requirements can be met.] [No dewatering shall be performed 
without prior approval of the Contracting Officer.] 

3.4 CONFIRMATION SAMPLING AND ANALYSIS 

************************************************************************** 
NOTE: Confirmation samples and analyses are used to 
verify cleanup criteria have been met. These test 
results should be of relatively high quality. For 
this reason, the designer should consider the 
regulatory requirements, the complexity of the 
monitoring needed, and quantitative Data Quality 
Objectives in determining the analytical methods 
specified. 

The number of confirmation samples must be based on 
the size of the excavation and regulatory 
requirements. For small excavations, a minimum of 
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one sample should be taken from near the center of 
the excavation (or where there is the highest 
potential for contamination). Additional samples 
may be oriented symmetrically relative to the center 
sample and the limits of the excavation. 

Many military facilities have base-wide sampling and 
analysis plans which have been approved by the 
applicable regulatory agencies. These plans may 
specify the number of confirmation samples which 
must be taken. 

For larger excavations, EPA 230/02-89-042 Methods of 
Evaluation and Attainment of Cleanup Standards 
provides guidance on the design of statistically 
based sampling intervals. 

With regulator approval, confirmation sampling and 
analysis may be accomplished using an averaging 
technique for comparison to cleanup criteria. This 
is based on the fact that most soil risk exposure 
scenarios do not model contamination as existing in 
discrete hot spots but as a more disperse 
phenomenon. Two ways to accomplish this averaging 
technique are to take discrete samples and average 
the data or by compositing sample material before 
analysis. A composite sample typically consists of 
4 to 6 samples which are mixed together. One sample 
is then obtained from the composite sample for 
analysis. EM 200-1-3 provides guidance on 
compositing samples. Composite samples are not 
applicable to volatile organic contaminants because 
the compositing process will result in 
volatilization of contaminants. If composite 
samples are required, Section 01450 CHEMICAL DATA 
QUALITY CONTROL should be edited by a qualified 
chemist to describe procedures for compositing 
samples. 

Confirmation sampling at a site with radioactive 
contamination in surface soils or on building 
surfaces will be performed in accordance with the 
Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM), NUREG-1575, EPA 402-R-97-016. 
This manual is a guide for confirmation survey 
design (planning) and for data evaluation. Its 
primary purpose is to acquire legally defensible 
data concerning the post excavation residual 
radioactivity at the site to demonstrate that the 
site meets release criteria. 

************************************************************************** 

The Contracting Officer shall be present to inspect the removal of 
contaminated material from each site. After all material suspected of 
being contaminated has been removed, the excavation shall be examined for 
evidence of contamination. If the excavation appears to be free of 
contamination, field analysis shall be used to determine the presence of 
[~~-] contamination using [a real time vapor monitoring instrument] 
[immunoassay field kits] [ l Excavation of additional material shall 
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be as directed by the Contracting Officer. After all suspected 
contaminated material is removed, confirmation samples shall be collected 
and analyzed for the following contaminants: 

Chemical Parameter Action Level 

Samples shall be collected at a frequency of one per [~~-] square meters 
yards from the bottom [and each of the side walls] or as directed by the 
Contracting Officer. A minimum of one sample shall be collected from the 
bottom [and each side wall] of the excavation. Based on test results, the 
Contractor shall propose any additional excavation which may be required to 
remove material which is contaminated above action levels. Additional 
excavation shall be subject to approval by the Contracting Officer. 
Locations of samples shall be marked in the field and documented on the 
as-built drawings. 

3.5 CONTAMINATED MATERIAL STORAGE 

************************************************************************** 
NOTE: For CERCLA sites, permits are not required to 
store hazardous waste in a stockpile. However, 
storage structures and conditions must be in 
compliance the Applicable, Relevant, and Appropriate 
Regulations (ARARs). For RCRA sites, permits are 
required to store hazardous waste in a stockpile. 
However, for RCRA sites, hazardous waste can be 
stored in a drum or roll-off unit for up to 90 days 
without a permit. 

For temporary storage of more than 90 days, dual 
containment of hazardous liquid and some hazardous 
solids may be required. Containment system 
requirements are described in 40 CFR 264.175. For 
stock piles that meet the definition of a waste 
pile, see 40 CFR 264.250. 

To provide secondary containment, tanks and roll-off 
units are sometimes stored on lined areas similar in 
design to what is described in paragraph Stockpiles. 

************************************************************************** 

Material shall be placed in temporary storage [immediately after 
excavation] [after treatment while awaiting test results] . The following 
paragraphs describe acceptable methods of material storage. Storage units 
shall be in good condition and constructed of materials that are compatible 
with the material or liquid to be stored. If multiple storage units are 
required, each unit shall be clearly labeled with an identification number 
and a written log shall be kept to track the source of contaminated 
material in each temporary storage unit. 

3.5.1 Stockpiles 

************************************************************************** 
NOTE: Check state regulations to determine the 
minimum requirements for stockpiles and modify this 
paragraph accordingly. For contaminated material 
with high moisture content, the subgrade for the 
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stockpile must be sloped and a sump should be 
provided. 

Scrim reinforced geomembranes are commonly specified 
for stockpile covers and liners. Due to their 
higher strength properties, scrim reinforced 
geomembranes can generally be thinner than 
non-reinforced geomembranes. 

For post treatment stockpiles, chemical testing is 
usually required to determine if material is 
contaminated or clean. Maximum stockpile size 
should be based on the required frequency of 
chemical testing. For example, if chemical tests 
are required at a frequency of one per l,000 cubic 
meters (cubic yards), then stockpiles should be no 
greater than 1,000 cubic meters (cubic yards) in 
size. 

************************************************************************** 

Stockpiles shall be constructed to isolate stored contaminated material 
from the environment. The maximum stockpile size shall be [ ] cubic 
meters. yards. Stockpiles shall be constructed to include: 

3.5.2 

a. [A chemically resistant geomembrane liner free of holes and 
other damage. Non-reinforced geomembrane liners shall have a 
minimum thickness of [0.5] [ ] mm. [20] [ ] mils. Scrim 
reinforced geomembrane liners shall have a minimum weight of 20 
kg/100 square meters. 40 lbs. per 1000 square feet. The ground 
surface on which the geomembrane is to be placed shall be free of 
rocks greater than 12 mm 0.5 inches in diameter and any other 
object which could damage the membrane.] [Pavement shall be used 
as the liner system. Pavement shall be constructed in accordance 
with Section [ l l . 

b. Geomembrane cover free of holes or other damage to prevent 
precipitation from entering the stockpile. Non-reinforced 
geomembrane covers shall have a minimum thickness of 0.25 mm. 10 
mils. Scrim reinforced geomembrane covers shall have a minimum 
weight of 13 kg/100 square meters 26 lbs. per 1000 square feet. 
The cover material shall be extended over the berms and anchored 
or ballasted to prevent it from being removed or damaged by wind. 

c. Berms surrounding the stockpile, a minimum of 300 mm 12 inches 
in height. Vehicle access points shall also be bermed. 

d. The liner system shall be sloped to allow collection of 
leachate. Storage and removal of liquid which collects in the 
stockpile, in accordance with paragraph Liquid Storage. 

Roll-Off Uni ts 

Roll-off units used to temporarily store contaminated material shall be 
water tight. A cover shall be placed over the units to prevent 
precipitation from contacting the stored material. The units shall be 
located [as shown on the drawings] [ ] . Liquid which collects inside 
the units shall be removed and stored in accordance with paragraph Liquid 
Storage. 
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3.5.3 Liquid Storage 

Liquid collected from excavations and stockpiles shall be temporarily 
stored in (220 L barrels] [ (2000] [ ] L tanks] . (55 gallon barrels] 
((500] [~~-] gallon tanks]. Liquid storage containers shall be 
water-tight and shall be located [as shown on the drawings] [ 

3.6 SAMPLING 

3.6.1 Sampling of Stored Material 

************************************************************************** 
NOTE: Additional samples are sometimes collected 
from excavated material to determine the 
contaminants present prior to treatment or disposal. 

Composite samples are often collected from 
stockpiled material. However, composite samples 
cannot be taken if the samples are being analyzed 
for volatile organic contaminants. 

At sites with radioactive contamination, ex-situ 
sampling of excavated material is typically 
performed to ensure that the material meets disposal 
facility acceptance criteria and, in some cases, to 
assist with the preparation of shipping papers. The 
ex-situ sampling regime is site-specific. It is 
usually determined in consultation with the disposal 
facility and its regulatory agency. 

************************************************************************** 

Samples of stored material shall be collected at a frequency of once per 
[ ] cubic meters. yards. Samples shall be tested for the following: 

Chemical Parameter Action Level 

Stored material with contaminant levels that exceed the action levels shall 
be treated [offsite. Analyses for contaminated material to be taken to an 
offsite treatment facility shall conform to local, state, and federal 
criteria as well as to the requirements of the treatment facility. 
Documentation of all analyses performed shall be furnished to the 
Contracting Officer. Additional sampling and analyses to the extent 
required by the approved offsite treatment, storage or disposal (TSD) 
facility shall be the responsibility of the Contractor and shall be 
[performed at no additional cost to the Government] [subject to approval by 
the Contracting Officer].] [onsite. Treatment shall be in accordance with 
Section [ l . l 

3.6.2 Sampling Liquid 

************************************************************************** 
NOTE: Liquid should generally be tested for the 
same contaminants as are found in the contaminated 
solid material being removed. The frequency of 
testing should be determined on a site specific 
basis. Offsite disposal will generally require 
additional testing and analysis prior to disposal. 
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NPDES requirements must be considered for onsite 
disposal of liquids. 

************************************************************************** 

Liquid collected from [excavations] [storage areas] [decontamination 
facilities] shall be sampled at a frequency of once for every (2,000] 
[ ] L (500] [ ___ ] gallons of liquid collected. Samples shall be 
tested for the following: 

Chemical Parameter Action Level 

Liquid with contaminant levels that exceed action levels shall be treated 
[offsite. Analyses for contaminated liquid to be taken to an offsite 
treatment facility shall conform to local, state, and federal criteria as 
well as to the requirements of the treatment facility. Documentation of 
all analyses performed shall be furnished to the Contracting Officer. 
Additional sampling and analysis to the extent required by the approved 
offsite treatment, storage or disposal (TSD) facility receiving the 
material shall be the responsibility of the Contractor and shall be 
[performed at no additional cost to the Government] [subject to approval by 
the Contracting Officer].] [onsite. Treatment shall be in accordance with 
Section [ J • J 

3.6.3 Sampling Beneath Storage Units 

************************************************************************** 
NOTE: At some sites, samples are collected to 
verify the soil on which a storage unit is placed 
has not become contaminated. 

Sampling along any connecting pipelines that 
transport contaminated liquid may also be 
appropriate. A standard practice is to sample at 6 
m (20 foot) intervals under piping and at 
connections such as bends, elbows, or tees. 

************************************************************************** 

Samples from beneath each storage unit shall be collected prior to 
construction of and after removal of the storage unit. Samples shall be 
collected at a frequency of one per each [ ___ ] square meters yards from a 
depth interval of [O to O .15] [ J m (0 to O. 5] [ ] feet and shall 
be tested for the following: 

Chemical Parameter Action Level 

[ __ 
Based on test results, soil which has become contaminated above action 
levels shall be removed at no additional cost to the Government. 
Contaminated material which is removed from beneath the storage unit shall 
be handled in accordance with paragraph Sampling of Stored Material. As 
directed by the Contracting Officer and at no additional cost to the 
Government, additional sampling and testing shall be performed to verify 
areas of contamination found beneath stockpiles have been cleaned up to 
below action levels. 
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3.7 SPILLS 

************************************************************************** 
NOTE: Regarding preestablished spill reporting 
procedures, the designer should consult CEMP-RT 
memorandum of 20 July 1995, Subject: Spill 
Reporting Procedures for USACE Personnel Involved in 
HTRW Projects. 

Evaluate whether a contingency plan is needed per 40 
CFR 262.34. This regulation is a potential 
requirement for large quantity generators of 
hazardous waste. At military installations, a plan 
is typically already in place. 

************************************************************************** 

In the event of a spill or release of a hazardous substance (as designated 
in 40 CFR 302), pollutant, contaminant, or oil (as governed by the Oil 
Pollution Act (OPA), 33 U.S.C. 2701 et seq.), the Contractor shall notify 
the Contracting Officer immediately. If the spill exceeds the reporting 
threshold, the Contractor shall follow the pre-established procedures as 
described in the [RCRA Contingency Plan] [Base Wide Contingency Plan] 
[ ] for immediate reporting and containment. Immediate containment 
actions shall be taken to minimize the effect of any spill or leak. 
Cleanup shall be in accordance with applicable federal, state, and local 
regulations. As directed by the Contracting Officer, additional sampling 
and testing shall be performed to verify spills have been cleaned up. 
Spill cleanup and testing shall be done at no additional cost to the 
Government. 

3.8 BACKFILLING 

************************************************************************** 
NOTE: If allowed by the regulatory authority, field 
analyses should be used to reduce laboratory 
turn-around time and minimize the duration an 
excavation must be left open. 

After completion of backfilling, a 0.15 meter (6 
inch) layer of top soil is typically placed in areas 
that are not paved. The topsoil is placed in a 
single lift to the lines and grades shown on the 
drawings. Top soil and seeding requirements should 
be described in a different section of the 
specification package. 

************************************************************************** 

3.8.1 Confirmation Test Results 

Excavations shall be backfilled immediately after all contaminated 
materials have been removed and confirmation test results have been 
approved. Backfill shall be placed and compacted to the lines and grades 
shown on the drawings. 

3.8.2 Compaction 

************************************************************************** 
NOTE: The following paragraph outlines density 
requirements for in-place backfill. If the density 
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of the backfill is not critical, modify this 
paragraph by replacing the density testing 
requirements with procedural requirements for 
compaction. 

************************************************************************** 

Approved backfill shall be placed in lifts with a maximum loose thickness 
of (200] [ ] mm. [8] [ ] inches. Soil shall be compacted to [90] 
[ ___ ] percent of [ASTM D 698] [ASTM D 1557] maximum dry density. Density 
tests shall be performed at a frequency of once per (930] [ ___ ] square 
meters (10,000] [ ___ ] square feet per lift. A minimum of [one density 
test] [[ ___ ] density tests] shall be performed on each lift of backfill 
placed. Field in-place dry density shall be determined in accordance with 
ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is used, a 
minimum of one in ten tests shall be checked using ASTM D 1556 or ASTM D 
2167. Test results from ASTM D 1556 or ASTM D 2167 shall govern if there 
is a discrepancy with the ASTM D 2922 test results. 

3.9 DISPOSAL REQUIREMENTS 

Offsite disposal of contaminated material shall be in accordance with 
Section 02120A TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALS. 

3.10 CLOSURE REPORT 

************************************************************************** 
NOTE: In addition to progress photos, video tapes 
have been used at some sites to record site 
activities. 

************************************************************************** 

[ ___ ] copies of a Closure Report shall be prepared and submitted within 
(14] [ ___ ] calender days of completing work at the site. The report 
shall be labeled with the contract number, project name, location, date, 
name of general contractor, and the Corps of Engineers District contracting 
for the work. The Closure Report shall include the following information 
as a minimum: 

a. A cover letter signed by a [responsible company official] 
[Professional Engineer registered in the State of [ ___ ] who is a 
responsible company official] certifying that all services 
involved have been performed in accordance with the terms and 
conditions of the contract documents and regulatory requirements. 

b. A narrative report including, but not limited to, the 
following: 

(1) site conditions, ground water elevation, and cleanup 
criteria; 

(2) excavation logs; 

(3) field screening readings; 

(4) quantity of materials removed from each area of 
contamination; 

(5) quantity of water/product removed during dewatering; 
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(6) sampling locations and sampling methods; 

(7) sample collection data such as time of collection and 
method of preservation; 

(8) sample chain-of-custody forms; and 

(9) source of backfill. 

c. Copies of all chemical and physical test results. 

d. Copies of all manifests and land disposal restriction 
notifications. 

e. Copies of all certifications of final disposal signed by the 
responsible disposal facility official. 

f. Waste profile sheets. 

g. Scale drawings showing limits of each excavation, limits of 
contamination, known underground utilities within 15 m 50 feet of 
excavation, sample locations, and sample identification numbers. 
On-site stockpile, storage, treatment, loading, and disposal areas 
shall also be shown on the drawings. 

h. Progress Photographs. Color photographs shall be used to 
document progress of the work. A minimum of four views of the 
site showing the location of the area of contamination, 
entrance/exit road, and any other notable site conditions shall be 
taken before work begins. After work has been started, activities 
at each work location shall be photographically recorded [daily] 
[weekly]. Photographs shall be a minimum of 76.2 x 127.0 mm 3 x 5 
inches and shall include: 

(1) Soil removal and sampling. 

(2) Dewatering operations. 

(3) Unanticipated events such as spills and the discovery of 
additional contaminated material. 

(4) Contaminated material/water storage, handling, treatment, 
and transport. 

(5) Site or task-specific employee respiratory and personal 
protection. 

(6) Fill placement and grading. 

(7) Post-construction photographs. After completion of work 
at each site, the Contractor shall take a minimum of four views of 
each excavation site. 

A digital version of all photos shown in the report shall be included with 
the Closure Report. Photographs shall be a minimum of 76mm by 127 mm 3 
inches by 5 inches and shall be mounted back-to-back in double face 
plastic sleeves punched to fit standard three ring binders. Each print 
shall have an information box attached. The box shall be typewritten and 
arranged as follows: 

SECTION 02111 Page 19 
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Project Name: Direction of View: 
Location: Date/Time: 
Photograph No. : Description of View: 

-- End of Section 
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Chapter 1 
Introduction 

The U.S. Environmental Protection Agency (EPA) Office 
of Research and Development (ORD) National Exposure 
Research Laboratory (NERL) conducted a demonstration 
of seven innovative field measurement devices for total 
petroleum hydrocarbons (TPH) in soil. The demonstration 
was conducted as part of the EPA Superfund hmovative 
Technology Evaluation (SITE) Monitoring and 
Measurement Technology (MMT) Program using TPH
con~ated soil from five areas located in three regions 
of the United States. The demonstration was conducted at 
Port Hueneme, California, during the week of June 12, 
2000. The purpose of the demonstration was to obtain 
reliable performance and cost data on field measurement 
devices in order to provide (1) potential users with a better 
understanding of the devices' performance and operating 
costs under well-defined field conditions and (2) the 
developers with documented results that will assist them 
in promoting acceptance and use of their devices. The 
TPH results obtained using the seven field measurement 
devices were compared to the TPH results obtained from 
a reference laboratory chosen for the demonstration, which 

· used a reference method modified for the demonstration. 

This innovative technology verification report (ITVR) 
presents demonstration performance results and associated 
costs for the siteLAB® Analytical Test Kit UVF-3100A 
(UVF-3100A). The UVF-3100A was developed by the 
Oak Ridge National Laboratory in collaboration with 
siteLABe Corporation (siteLAB®) under the sponsorship 
of the U.S. Department of Energy and the EPA. 
Specifically, this report describes the SITE Program, the 
scope of the demonstration, and the components and 
definition · of TPH (Chapter 1 ); the innovative field 
measurement device and the technology upon which it is 
based (Chapter 2); the three demonstration sites 
(Chapter 3); the demonstration approach (Chapter 4); the 
selection of the reference method and laboratory 
(Chapter 5); the assessment of reference method data 

quality (Chapter 6); the performance of the field 
measurement device (Chapter 7); the economic analysis 
for the field measurement device and reference method 
(Chapter 8); the demonstration results in summary form 
(Chapter 9); and the references used to prepare the ITVR 
(Chapter 10). Supplemental information providCd by 
siteLA& is presented in the appendix. 

1.1 Description of SITE Program 

Perfonnance verification of innovative environmental 
technologies is an integral part of the regulatory and 
research mission of the EPA. The SITE Program was 
established by the EPA Office of Solid Waste and 
Emergency Response (OSWER) and ORD under the 
Superfund Amendments and Reauthorization Act of 1986. 
The overall goal of the SITE Program is to conduct 
performance verification studies and to promote the 
acceptance of innovative technologies that may be used to 
achieve long~term protection of human health and the 
environment The· program is designed to meet three 
primary objectives: (1) identify and remove obstacles to 
the development and commercial use of innovative 
technologies, (2) demonstrate promising innovative 
technologies and gather reliable performance and cost 
infonnation to support site characterization and cleanup 
activities, and (3) develop procedures and policies that 
encourage the use of innovative technologies at Superfund 
sites as well as at other waste sites or commercial 
facilities. 

The intent of a SITE demonstration is to obtain 
representative, high~quality performance and cost data on 
one or more innovative technologies so that potential users 
can assess the suitability of a given technology for a 
specific application. The SITE Program includes the 
following elements: 



• MMT Program-Evaluates innovative technologies 
that sample, detect, monitor, or measure hazardous 
and toxic substances. These technologies are expected 
to provide better, faster, or more cost-effective 
methods for producing real-time data during site 
characterization and remediation studies than do 
conventional technologies. 

• Remediation Technology Program-Conducts 
demonstrations of innovative treatment technologies 
to provide reliable performance, cost, and applicability 
data for site cleanups. 

• Technology Transfer Program-Provides and 
disseminates technical information in the form of 
updates, brochures, and other publications that 
promote the SITE Program and participating 
technologies. The Technology Transfer Program also 
offers technical assistance, training, and worlcshops to 
support the technologies. A significant number of 
these activities are performed by EPA's Technology 
innovation Office. 

The TPH field measurement device demonstration was 
conducted as part of the MMT Program, which provides 
developers of innovative hazardous waste sampling, 
detection, monitoring, and measurement devices with an 
opportunity to demonstrate the performance of their 
devices under actual field conditions. These devices may 
be used to sample, detect, monitor, or measure hazardous 
and toxic substances in water, soil gas, soil, and sediment. 
The technologies include chemical sensors for in situ (in 
place) measurements, soil and sediment samplers. soil gas 
samplers, groundwater samplers, field-portable analytical 
equipment, and other systems that support field sampling 
or data acquisition and analysis. 

The MMT Program promotes acceptance of technologies 
that can be used to (1) accurately assess the degree of 
contamination at a site, (2) provide data to evaluate 
potential effects on human health and the environment, 
(3) apply data to assist in selecting the most appropriate 
cleanup action, and (4) monitor the effectivenes5 of a 
remediation process. The program places a high priority 
on innovative technologies that provide more cost
effective, faster, and safer methods for producing real-time 
or near-real-time data than do conventional, laboratory
based technologies. These innovative technologies are 
demonstrated under field conditions, and the results are 
compiled, evaluated, published, and disseminated by the 
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ORD. The primary objectives of the MMT Program are as 
follows: 

• Test and verify the performance of innovative field 
sampling and analytical technologies that enhance 
sampling. monitoring, and site characterization 
capabilities 

• Identify performance attributes of innovative 
technologies to address field sampling. monitoring. 
and characterization problems in a more cost-effective 
and efficient manner 

• Prepare protocols, guidelines, methods, and other 
technical publications that enhance acceptance of 
these technologies for routine use 

The MMT Program is administered by the Environmental 
Sciences Division of the NERL in Las Vegas. Nevada. 
The NERI.. is the EPA center for investigation of technical 
and management approaches for identifying and 
quantifying risks to human health and the environment. 
The NER.L mission components include (1) developing 
and evaluating methods and technologies for sampling. 
monitoring. and characterizing water, air, soil, and 
sediment; (2) supporting regulatory and policy decisions; 
and (3) providing the technical support needed to ensure 
effective implementation of environmental regulations and 
strategies. By demonstrating innovative field 
measurement devices for TPH in soil, the MMT Program 
is supporting the development and evaluation of methods 
and technologies for field measurement of TPH 
concentrations in a variety of soil types. Information 
regarding the selection of field measurement devices for 
TPH is available in American Petroleum Institute (API) 
publications (API 1996, 1998). 

The MMT Program's technology verification process·is 
designed to conduct demonstrations that will generate 
high-quality data so that potential users have reliable 
infonnation regarding device performance and cost Four 
steps are inherent in the process: ( 1) needs identification 
and technology selection, (2) demonstration planning and 
implementation, (3) report preparation, and 
(4) information distribution. 

The first step of the verification process begins with 
identifying technology needs of the EPA and the regulated 
community. The EPA regional offices, the U.S. 
Department of Energy, the U.S. Department of Defense, 
industryt and state environmental regulatory agencies are 



asked to identify technology needs for sampling. 
monitoring, and measurement of environmental media. 
Once a need is identified, a search is conducted to identify 
suitable technologies that will address the need. The 
technology search and identification process consists of 
examining industry and trade publications, attending 
related conferences. exploring leads from technology 
developers and industry experts, and reviewing responses 
to Commerce Business Daily annotmcements. Selection of 
technologies for field testing includes evaluation of the 
candidate technologies based on several criteria. A 
suitable technology for field testing 

• Is designed for use in the field 

• Is applicable to a variety of environmentally 
contaminated sites 

• Has potential for solving problems that current 
methods cannot satisfactorily address 

• ·Has estimated costs that are lower than those of 
conventional methods 

• Is likely to achieve better results than current methods 
in areas such as data quality and turnaround time 

• Uses techniques that are easier or safer than current 
methods 

• Is commercially available 

Once candidate technologies are identified, their 
developers are asked to participate in a developer 
conference. This conference gives the developers an 
opportunity to describe their technologies' performance 
and to learn about the MMT Program. 

The second step of the verification process is to plan and 
implement a demonstration that will generate high-quality 
data to assist potential users in selecting a technology. 
Demonstration planning activities include a 
predemonstration sampling and analysis investigation that 
assesses existing conditions at the proposed demonstration 
site or sites. The objectives of the predemonstration 
investigation are to (I) confirm available information on 
applicable physical, chemical, and biological 
characteristics of contaminated media at the sites to justify 
selection of site areas for the demonstration; (2) provide 
the technology developers with an opporttmity to evaluate 
the areas, analyze representative samples, and identify 
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logistical requirements; (3) assess the overall logistical 
requirements for conducting the demonstration; and 
( 4) provide the reference laboratory with an opportunity to 
identify any matrix-specific analytical problems associated 
with the contaminated media and to propose appropriate 
solutions. Information generated through the 
predemonstration investigation is used to develop the final 
demonstration design and sampling and analysis 
procedures. 

Demonstration planning activities also include preparing 
a detailed demonstration plan that describes the procedures 
to be used to verify the performance and cost of each 
innovative technology. The demonstration plan 
incorporates information generated ·during the 
predemonstration investigation as well as input from 
teclmologydevelopers, demonstration site representatives, 
and technical peerreviewers. The demonstration plan also 
incorporates the quality assurance (QA) and quality 
control (QC) eiements needed to produce data of sufficient 
quality to document the performance and cost of each 
technology. 

During the demonstration, each innovative technology is 
evaluated independently and, when possible and 
appropriate, is compared to a reference technology. The 
performance and cost of one innovative technology are not 
compared to those of:another technology evaluated in the 
demonstration. Rather, demonstration data are used to 
evaluate the individual performance, cost, advantages, 
limitations, and field applicability of each technology. 

As part of the third step of the verification process, the 
EPA publishes a verification statement and a detailed 
evaluation of each technology in an ITVR. To ensure its 
quality, the ITVR is published only after comments from 
the technology developer and external peer reviewers are 
satisfactorily addressed. In addition, all demonstration 
data used to evaluate each innovative technology are 
summarized in a data evaluation report (DER) that 
constitutes a complete record of the demonstration. The 
DER is not published as an EPA document, but an 
unpublished copy may be obtained from the EPA project 
manager. 

The fourth step of the verification process is to distribute 
information regarding demonstration results. To benefit 
technology developers and potential technology users, the 
EPA distributes demonstration bulletins and ITVRs 
through direct mailings, at conferences, and on the 
Internet. The ITVRs and additional information on the 



SITE Program are available on the EPA ORD web site 
(http://WWW..epa.gov/ORD/SITE). 

1.2 Scope of Demonstration 

The purpose of the demonstration was to evaluate field 
measurement devices for TPH in soil in order to provide 
( 1) potential users with a better understanding of the 
devices' performance and costs under well-defined field 
conditions and (2) the developers with documented results 
that will assist them in promoting acceptance and use of 
their devices. 

Chapter 2 of this ITVR describes both the technology 
upon which the UVF·3100A is based and the field 
measurement device itse1£ Because TPH is a "method
defined parameter," the performance results for the device 
are compared. to the results obtained using an off-site 
laboratory measurement method-that is, a reference 
method. Details on the selection of the reference method 
and laboratory are provided in Chapter S. 

The demonstration had both primary and secondary 
objectives. Primary objectives were critical to the 
technology verification and required the use of 
quantitative results to draw conclusions regarding each 
field measurement device's performance as well as to 
estimate the cost of operating the device. Secondary 
objectives pertained to information that was useful but did 
not necessarily require the use of quantitative results to 
draw conclusions regarding the performance of each 
device. Both the primary and secondary objectives are 
discussed in Chapter 4. 

To meet the demonstration objectives, samples were 
collected from five individual areas at three sites. The 
first site is refeD'ed to as the Navy Base Ventura County 
(BVC} site; is located in Port Hueneme, California; and 
contained three sampling areas. The Navy BVC site lies 
in EPA Region 9. The second site is referred to as the 
Kelly Air Force Base {AFB) site; is located in San 
Antonio, Texas; and contained one sampling area. The 
Kelly AFB site lies in EPA Region 6. The third site is 
referred to as the petroleum company (PC) site, is located 
in north-central Indiana, and contained one sampling area. 
The PC site lies in EPA Region s: 

In preparation for the demonstration, a predemonstration 
sampling and analysis investigation was completed at the 
three sites in January 2000. The purpose of this 
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investigation was to assess whether the sites and sampling 
areas were appropriate for evaluating the seven field 
measurement devices based on the demonstration 
objectives. Demonstration fiel~activities were conducted 
between June 5 and 18, 2000. The procedures used to 
verify the performance and costs of the field measurement 
devices are documented in a demonstration plan completed 
in June 2000 (EPA 2000). The plan also incorporates the 
QA/QC elements that were needed to generate data of 
sufficient quality to document field measurement device 
and reference laboratory performance and costs. The plan 
is available through the EPA ORD web site 
(http://www.epa.gov/ORD/SITE) or from the EPA project 
manager. 

1.3 Components and Definition ofTPH 
. 

To understand the term "TPH," it is necessary to 
understand the composition of petroleum and its products. 
This section briefly descn1>es the composition of 
petroleum and its products and defines TPH from a 
measurement standpoint The organic compounds 
containing only hydrOgen and carbon that are present in 
petroleum and its derivatives are collectively referred to as 
petroleum hydrocarbons (PHC). Therefore, in this rrvR., 
the term "PHC" is used to identify sample constituents, 
and the term "TPH" is used to identify analyses performed 
and the associated results (for example, TPH 
concentrations). 

1.3.1 Composition of PetrtJ/eum and Its Products 

Petroleum is essentially a mixture of gaseous, liquid, and 
solid hydrocarbons that occur in sedimentary rock 
deposits. On the molecular level, petroleum is a complex 
mixture of hydrocarbons; organic compounds of sulfur, 
nitrogen, and oxygen; and compounds containing metallic 
constituents, particularly vanadium,. nickel. iron, and 
copper. Based on the limited data available, the elemental 
composition of petroleum appears to vary over a relatively 
narrow range: 83 to 87 percent carbon. 10 to 14 percent 
hydrogen, 0.05 to 6 percent sulfur, 0.1 to 2 percent 
nitrogen, and 0.05 to 1.5 percent oxygen. Metals are 
present in petroleum at concentrations of up to 0.1 percent 
(Speight 1991). 

Petroleum in the crude state (crude oi1) is a mineral 
resource, but when refined it provides liquid fuels, 
solvents, lubricants, and many other marketable products. 
The hydrocarbon components of crude oil include 



paraffmic, naphthenic, and aromatic groups. Paraffins 
(alkanes) are saturated. aliphatic hydrocarbons with 
straight or branched chains but without any ring structure. 
Naphthenes are saturated, aliphatic hydrocarbons 
containing one or more rings. each of which may have one 
or more paraffinic side chains {alicyclic hydrocarbons). 
Aromatic hydrocarbons contain one or more aromatic 
nuclei. such as benzene, naphthalene, and phenanthrene 
ring systems, that may be linked with (substituted) 
naphthenic rings orparaffinic side chains. In crude oil, the 
relationship among the three primary groups of 
hydrocarbon components is a result of hydrogen gain or · 
loss between any two groups. Another class of 
compounds that is present in petroleum products such as 
automobile gasoline but rarely in crude oil is known as 
olefms. Olefins {alkenes) are unsaturated, aliphatic 
hydrocarbons. 

The distnbution of paraffins, naphthenes, and aromatic 
hydrocarbons depends on the source . of crude oil. For 
example, Pennsylvania crude oil contains high levels of 
paraffins (about 50 percent), whereas Borneo crude oil 
contains less than 1 percent paraffins. As shown in 

Lighter oils 

Figure 1-1,theproportionofstraightorbranchedparaffins 
decreases with increasing molecular weight or boiling 
point fraction for a given crude oil; however, this is not 
true for naphthenes or aromatic hydrocarbons. The 
proportion of monocyclonaphthenes decreases with 
increasing molecular weight or boiling point fraction, 
whereas the opposite is true for polycyclonaphthenes (for 
example, tetralin and decalin) and polynuclear aromatic 
hydrocarbons (P AH); the proportion of mononucJear 
aromatic hydrocarbons appears to be independent of 
molecular weight or boiling point fraction. 

Various petroleum products consisting of carbon and 
hydrogen are formed when crude oil is subjected to 
distillation and other processes in a refinery. Processing 
of crude oil results in petroleum products with trace 
quantities of metals and organic compounds that contain 
nitrogen, sulfur, and oxygen. These products include 
liquefied petroleum gas. gasoline, naphthas, kerosene, fuel 
oils, lubricating oils. coke, waxes, and asphalt .Of these 
products, gasoline, naphthas. . kerosene, fuel oils, and 
lubricating oils are liquids and may be present at 
petroleum-contaminated sites. Except for gasoline and 
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some naphthas. these products are made primarily by 
collecting particular boiling point fractions of crude oil 
from a distillation column. Because this classification of 
petroleum products is based on boiling point and not on 
chemical composition, the composition of these products, 
including the mtio of aliphatic to aromatic hydrocarbons, 
varies depending on the source of crude oil. Jn addition, 
specific infonnation (such as boiling points and carbon 
ranges) for different petroleum products, varies slightly 
depending on the source of the information. Commonly 
encountered forms and blends of petroleum products are 
briefly descn'bed below. The descriptions are primarily 
based on information in books written by Speight (1991) 
and Gary and Handwerk {1993). Additional information 
is provided by Dryoff ( 1993 ). 

1.3.1.l Gasoline 

Gasoline :is a major exception to the boiling point 
classification described above because "straight-run 
gasoline" (gasoline directly recovered from a distillation 
column) is only a small fraction of the blended gasoline 
that is commercially available as fuel. Commercially 
available gasolines are complex mixtures ofhydrocarbons 
that boil below 180 °C or at most 225 °C and that contain 
hydrocarbons with 4 to 12 carbon atoms per molecule. Of 
the commercially available gasolines, aviation gasoline has 
a narrower boiling range (38 to 170 °C) than automobile 
gasoline (·l to 200 °C). In addition, aviation gasoline may 
contain high levels of paraffins (SO to 60 percent), 
moderate levels of naphthenes (20 to 30 percent), a low 
level of aromatic hydrocarbons (I 0 percent), and no 
olefins, whereas automobile gasoline may contain up to 
30 percent olefins and up to 40 percent aro-qiatic 
hydrocarbons. 

Gasoline composition can vaty widely depending on the 
source of crude oil. Jn addition, gasoline composition 
varies from region to region because of consumer needs 
for gasoline with a high octane rating to prevent engine 
"knocking." Moreover, EPA regulations regarding the 
vapor pressure of gasoline, the chemicals used to produce 
a high octane rating, and cleaner.burning fuels have 
affected gasoline composition. For example, when use of 
tetraethyl lead to produce gasoline with a high octane 
rating was banned by the EPA, oxygenated fuels came into 
existence. Production of these :fuels included addition of 
methyl-tert..butyl ether {MTBE), ethanol, and other 
oxygenates. Use of oxygenated fuels also results in 
reduction of air pollutant emissions (for example, carbon 
monoxide and nitrogen oxides). 
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1.3.1.l Naphthas 

"Naphtha" is a generic term applied to petroleum solvents. 
Under standardized distillation conditions, at least 
10 percent of naphthas should distill below 175 °C, and at 
least 95 percent of naphthas should distill below 240 °C. 
Naphthas can be both aliphatic and aromatic and contain 
hydrocarbons with 6 to 14 carbon atoms per molecule. 
Depending on the intended use of a naphtha, it may be free 
of aromatic hydrocarbons (to make it odor-free) and sulfur · 
(to make it less toxic and less corrosive). Many forms of 
naphthas are commetcially available, including Varnish 
Makers' and Painters• naphthas (Types l and ll). mineral 
spirits (Types I through N), and aromatic naphthas 
(Types I and Il). Stoddard solvent is an example of an 
aliphatic naphtha. 

1.3.1.3 Kerosene 

Kerosene is a straight-nm petroleum fraction that bas a 
boiling point range of 205 to 260 °C. Kerosene typically 
contains hydrocarbons with 12 or more carbon atoms per 
molecule. Because of its use as an indoor :fuel, kerosene 
must be free of aromatic and unsaturated hydrocarbons as 
well as sulfur compounds. 

1.3.1.4 Jet Fuels 

Jet fuels, which are also known as aircraft turbine fuels, 
are manufactured by blending gasoline, naphtha, and 
kerosene in varying proportions. Therefore,jet fuels may 
contain a carbon range that covers gasoline through 
kerosene. Jet fuels are used in both military and 
commercial aircraft. Some examples of jet fuels include 
Type A, Type A-1, Type B, JP4, JP-5, and JP..S. The 
aromatic hydrocarbon content of these :fuels ranges from 
20 to 25 percent The military jet :fuel JP4 has a wide 
boiling point range (65 to 290 °C), whereas commercial jet 
fuels, including JP..S and Types A and A-1, have a 
narrower boiling point range (175 to 290 °C) because of 
safety considerations. Increasing concerns over combat 
hazards associated with JP-4 jet :fuel led to development of 

· JP~8 jet fuel, which has a tlash point of 38 °C and a 
boiling point range of 165 to 275 °C. JP..S jet fuel 
contains hydrocarbons with 9 to 15 carbon atoms per 
molecule. Type B jet :fuel has a boiling point range of 
55 to 230 °C and a carbon range of S to 13 atoms per 
molecule. A new specification is currently being 
developed by the American Society for Testing and 
Materials (ASTM) for Type B jet fuel. 



1.3.1.S Fuel Oils 

Fuel oils are divided into two classes: distillates and 
residuals. No. 1 and 2 fuel oils are distillates and include 
kerosene, diesel, and home heating oil. No. 4, 5, and 6 
fuel oils are residuals or black oils, and they all contain 
crude distillation tower bottoms (tar) to which cutter 
stocks (semirefined orrefined distillates) have been added. 
No. 4 fuel oil contains the most cutter stock, and No. 6 
fuel oil contains the least. 

Commonly available fuel oils include No.· I, 2, 4, 5, and 6. 
The boiling points, viscosities, and densities of these fuel 
oils increase with increasing number designation. The 
boiling point ranges for No. 1, 2, and 4 fuel oils are about 
180 to 320, 175 to 340, and 150 to 480 °C, respectively. 
No. I and 2 fuel oils contain hydrocarbons with 10 to 
22 carbon atoms per molecule; the carbon range for No. 4 
fuel oil is 22 to 40 atoms per molecule. No. 5 and 6 fuel 
oils have a boiling point range of 150 to 540 °C but differ 
in the amounts of residue they contain: No. 5 fuel oil 
contains a small amount of residue, whereas No. 6 fuel oil 
contains a large amount. No. 5 and 6 fuel oils contain 
hydrocarbons with 28 to 90 carbon atoms per molecule. 
Fuel oils typically contain about 60 percent aliphatic 
hydrocarbons and 40 percent aromatic hydro~ns. 

1.3.1.6 Diesel 

Diesel is primarily used to operate motor vehicle and 
railroad diesel engines. Automobile diesel is available in 
two grades: .No. 1 and 2. No. 1 diesel, which is sold in 
regions with cold climates, has a boiling point range of 
180 to 320 °C and a cet.ane number above 50. The cetane 
number is similar to the octane number of gasoline; a 
higher number corresponds to less knocking. No. 2 diesel 
is very similar to No. 2 fuel oil. No. 2 diesel .has a boiling 
point range of 175 to 340 °C and a minimum cetane 
number of 52. No. l diesel is used in high-speed engines 
such as truck and bus engines. whereas No. 2 diesel is 
used in other diesel engines. Railroad diesel is similar to 
No. 2 diesel but bas a higher boiling point (up to 370 °C) 
and lower cetane number ( 40 to 45). The ratio of aliphatic 
to aromatic hydrocarbons in diesel is about 5. The carbon 
range for hydrocarbons present in diesel is 10 to 28 atoms 
per molecule. 

1.3.1.7 Lubricating Oils 

Lubricating oils can be distinguished from other crude oil 
fractions by their high boiling points (greater than 400 °C) 
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and viscosities. Materials suit.able for production of 
lubricating oils are composed principally of hydrocarbons 
containing 25 to 35 or even 40 carbon atoms per molecule, 
whereas residual stocks may contain hydrocarbons with 50 
to 60 or more (up to 80 or so) carbon atoms per molecule. 
Because it is difficult to isolate hydrocarbons from the 
lubricant fraction of petroleum., aliphatic to aromatic 
hydrocarbon ratios are not well documented for lubricating 
oils. However, these ratios are expected to be comparable 
to those of the source crude oil. 

1.3.2 Measurement of TPH 

As described in Section 1.3.1, the composition of 
petroleum and its products is complex and variable, which 
complicates TPH measurement ThemeasurementofTPH 
in soil is further complicated by weathering effects. When 
a petroleum product is released to soil, the product's 
composition immediately begins to change. The 
components with lower boiling points are volatilized, the 
more water·soluble components migrate to groundwater, 
and biodegradation can affect many other components. 
Within a short period, the contamination remaining in soil 
may have only some characteristics in common with the 
parent product. · 

This section provides a historica1 perspective on TPH 
measurement, reviews current options for TPH 
measurement in soil, and discusses the definition ofTPH 
that was used for the demonstration. 

1.3.2.1 Historical Perspective 

Most environmental measurements are focused on 
identifying and quantifying a particular trace element 
(such as lead) or organic compound (such as benzene). 
However, for some .. method·defined.. parameters, the 
particular substance being measured may yield different 
results depending on the measurement method used. 
Examples of such parameters include oil and grease and 
surfactants. Perhaps the most problematic of the method
deimed parameters is TPH. TPH arose as a parameter for 
wastewater analyses in the 1960s beoause of petroleum 
industry concerns that the original "oil and grease .. 
analytical method, which is gravimetric in nature, might 
inaccurately characterize petroleum industry wastewaters 
that contained naturally occurring vegetable oils and 
greases along with PHCs. These naturally occurring 
materials are typically long-chain fatty acids (for example, 
oleic acid, the major component of olive oil). 



Originally, TPH was defined as any material extracted 
with a particular solvent that is not adsorbed by the silica 
gel used to remove fatty acids and that is not lost when the 
solvent is evaporated. Although this definition covers 
most of the components of petroleum products. it includes 
many other organic compounds as well, including 
chlorinated solvents, pesticides,· and other synthetic 
organic chemicals. Furthermore, because of the 
evaporation step in the gravimetric analytical method, the 
definition excludes most of the petroleum-derived 
compounds in gasoline that are volatile in nature. For 
these reasons, an infrared analytical method was 
developed to measure TPH. In this method, a cahoration 
standard consisting of three components is analyzed at a 
wavelength of 3.41 micrometers (µm), which cmresponds 
to an aliphatic CH2 hydrocarbon stretch. As shown in 
Table 1-1, the calibration standard is designed to mimic a 
petroleum product having a relative distnoution of 
aliphatic and aromatic compounds as well as a certain 
percentage of aliphatic CH2 hydrocarbons. The inftared 
analytical method indicates that any compound that is 
extracted by the solvent, is not adsorbed by silica gel, and 
contains a CH2 bond is a PHC. Both the gravimetric and 
infrared analytical methods include an optional, silica gel 
fractionation step to remove polar, biogenic compounds 
such as fatty acids, but this cleanup step can also remove 
some petroleum degradation products that are polar in 
nature. 

In the 1980s, because of the change in focus from 
wastewater analyses to characteriz.ation of hazardous 
waste sites that contained contaminated soil, many parties 
began to adapt the existing wastewater analytical methods 
for application to soil. Unfortunately, the term "TPH" was 
in common use, as many states had adopted this term 
(and the wastewater analytical methods) for cleanup 
activities at underground storage tank (UST) sites. 
Despite efforts by the API and others to establish new 
analyte names (for example, gasoline range organics 
[GRO] and diesel range organics [DROJ). "TPH'' is stiU 

present in many state regulations as a somewhat ill-defined 
term. and most state programs still have cleanup criteria 
forTPH. 

1.3.2.2 Current Options for TPB Measurement 
in Soil 

Three widely used technologies measure some form of 
TPH in soil to some degree. These technologies were used 
as starting points in deciding how to define TPH for the 
demonstration. The three technologies and the analytes 
measured are summarim:l in Table 1-2. 

Of the three technologies, gravimetry and infrared are 
discussed in Section 1.3.2.1. The third technology, the gas 
chromatograph/flame ionization detector (GC/FID), came 
into use because of the documented shortcomings of the 
other two technologies, The GCIFID had long been used 
in the petroleum refining industry as a product QC tool to 
determine the bOiling point distribution of pure petroleum 
products. In the 1980s, environmental laboratories began 
to apply this technology along with sample preparation 
methods developed for soil samples to measure PHCs at 
environmental levels (Zills, McDevitt, and Parr 1988). 
GC/FID methods measure all organic compounds that arc 
extracted by the solvent and that can be chromatographed. 
However, because of method limitations, the very volatile 
portion of gasoline compounds containing four or five 
carbon atoms per molecule is not addressed by GCIFlD 
methods; therefore, 100 percent recovery cannot be 
achieved for pure gasoline. This omission is not 
considered significant because these low-boiling-point 
aliphatic compounds (1) are not expected to be present in 
environmental samples (because of volatilization) and 
(2) pose less environmental risk than the aromatic 
hydrocarbons in ga$oline. 

The primary limitation of GC/FID methods relates to the 
extraction solvent used. The solvent should not interfere 
with the analysis, but to achieve environmental levels of 

Table M. Summary of Calibration Information for Infrared Analytical Method 

I standard 

Number of Carbon Atoms 
Portion of Constituent Aliphatic Aromatic -ol-CH,~1 In Standard Standard Constituent 

! Constituent Constituent Type {Jlereent by VOiume) CJ\ CJ\ CH CH (percent by weight) 

I Hexadecane Straight-chain allptuttic 37.5 I 2 14 0 0 91 
jlsooctane Branched-chain allphatio 37.5 5 1 1 0 l 14 
I Chlotobenzene Aromatic 25 I o 0 ! 0 5 0 . 
I 
1Average I 35 ! 
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Table 1·2. Current Technologies for TPH Menurement 

ITecnnotogy What Is Not Measured 

jAll analytes removed from lhe sample by lhe j Volatiles; very polar organics 
· extradlon solvent that are nQt volatilized 

tlnfrated 'AH analytes removed from the sample by the I Benzene, naphthalene, and other aromatic 
extradlon solvent ihat contain an aliphatic CH, hydrocarbons with no aliphatic group attached; very 
stretch polar organic$ 

All analyte$ removed from the sample by the j Very polar organics; (lam pounds with high motewlar ; 
extradlon sOlvent that can be chromatographed and ! weights or high boiHng points 
that respond to lhe detector · 

detection (in the low milligram per kilogram [mg/kg] 
range} for soil, some concentration of the extract is needed 
because the sensitivity of the FID is in the nanogram (ng) 
range. This limitation has resulted in three basic 
approaches for OCIF1D analyses for ORO, DRO, and 
PHCs. 

For ORO analysis. a GC/FID method was developed as 
part of research sponsored by API and was the subject of 
an interlaboratoryvalidation study (API 1994); the method 
was· first published in 1990. In this method, GRO is 
defined as the sum of the organic compounds in the 
bOiling point range of 60 to 170 °C, and the method uses 
a synthetic calibration standard as both a window-defining 
mix and a quantitation standard. The GRO method was 
specifically incorporated into EPA "Test Methods for 
Evaluating Solid Waste" (SW-8%) Method 8015B in 19% 
(EPA 1996). The GRO method uses the purge-and-trap 
technique for sample preparation. effectively limiting the 
TPH components to the volatile compounds only. 

For DRO analysis, a GC/FID method was developed under 
the sponsorship of API as a companion to the GRO 
method and was interlaboratory-validated in 1994. In the 
DRO method, DRO is defined as the sum of the organic 
compounds in the boiling point range of 170 to 430 °C. 
As in the GRO method, a synthetic calibration standard is 
used for quantitation. The DRO method was also 
incorporated into SW-846 Method 80 l 5B in t 996. The 
technology used in the DRO method can measure 
hydrocarbons with boiling points up to 540 °C. However, 
the hydrocarbons with boiling points in the range of 430 to 
540 °C are specifically excluded from SW-846 
Method 8015B so as not to include the higher-boiling
point petroleum products. The DRO method uses a 
solvent extraction and concentration step, effectively 
limiting the method to nonvolatile hydrocarbons. 
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For PHC analysis, a GCIFID method was developed by 
Shell Oil Company (now EquiJon Enterprises). This 
method was interlaboratory-validated along with the ORO 
and DRO methods in an API study in 1994. The PHC 
method originally defined PHC as the sum of the 
compounds in the boiling point range of about 70 to 
400 °C, but it now defines PHC as the sum of the 
compounds in the boiling point range of 70 to 490 °C. 
The method provides options for instrument calibration, 
including use of synthetic standards; but it recommends 
use of products similar to the contaminants present at the 
site of concern. The PHC method has not been 
specifically incorporated into SW-846; however, the 
method has been used as the basis for the TPH methods in 
several states, including Massachusetts, Washington. and 
Texas. The PHC method uses solvent microextraction and 
thus has a higher detection limit than the GRO and DRO 
methods. The PHC method also begins peak integration 
after elution of the solvent peak forn-pentane. Thus, this 
method probably cannot measure some volatile 
compounds (for example, 2-methyl pen~ne and MTBE) 
that are measured using the GRO method. 

1.3.2.3 Definition of TPH 

It is not possible to establish a definition of TPH that 
would include crude oil and its refined products and 
exclude other organic compounds. Ideally; the TPH 
definition selected for the demonstration would have 

• Included compounds that are PHCs, such as paraffins, 
naphthenes, and aromatic hydrocarbons 

• Included, to the extent possible, the major liquid 
petroleum products (gasoline, naphthas, kerosene, jet 
fuels, fuel oils, diesel, and lubricating oils) 

Had littJe inherent bias based on the composition of an 
individual manufacturer•s product 



Had little inherent bias based on the relative 
concentrations of aliphatic and aromatic hydrocarbons 
present 

• The repeatability and versatility of sample ·.~. 
fractionation. and analysis procedures are not well _,,.; 
documented. 

• Included much of the volatile portion of gasoline, • In some states, TPH-bl.sed action levels are sti11 used. 
including all weathered gasoline 

• htcluded MTBE 

• Excluded crude oil residuals beyond the extended 
diesel range organic (EDRO) range 

• Excluded nonpetroleum organic compounds (for 
example, chlorinated sol vents, pesticides, 
polychlorinated biphenyJs [PCB], and naturally 
ocCUiring oils and greases) 

• Allowed TPH measurement using a widely accepted 
method 

• Reflected accepted TPH measurement practice in 
many states 

Several states, including Massachusetts, Alaska, 
Louisiana, and North Carolina, have implemented or are 
planning to implement a 'IPH contamination cleanup 
approach based on the aliphatic and aromatic hydrocarbon 
fractions of TPH. The action levels for the aromatic 
hydrocarbon fraction are more stringent than those for the 
aliphatic hydrocarbon fraction. The approach used in the 
above-mentioned states involves performing a sample 
fractionation procedure and two analyses to determine the 
aliphatic and aromatic hydrocarbon concentrations in a 
sample. However, in most applications of this approach, 
only a few samples are subjected to the dual aliphatic and 
aromatic hydrocarbon analyses because of the costs 
associated with performing sample fractionation and two 
analyses. 

For the demonstration, TPH was not defmed based on the 
aliphatic and aromatic hydrocarbon fractions because 

• Such a definition is used in only a few states. 

• Variations exist among the sample fractionation and 
analysis procedures used in different states. 
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• The associated analytical costs are high. 

As stated in Section 1.3.2.2, analytical methods currently 
available for measurement of 'IPH each exclude some 
portion of TPH and are unable to measure 'IPH alone 
while excluding all other organic compounds. thus making 
TPH a method.defined parameter. After consideration of 
all the information pre~ented above. the GRO and DRO 
analytical methods were selected for TPH measurement 
for the demonstration. However, because of the general 
interest in higber-bol1ing-point petroleum products. the 
integration range of the DRO method was extended to 
include compounds with boiling points up to 540 °C. 
Thus, for the demonstration, the TPH concentration was 
the sum of all organic compounds that have boiling points 
between 60 and 540 °C and that can be chromatographed, 
or the sum of the results obtained using the GRO and DRO 
methods. This approach accounts for most gasoline, 
including MTBE, and virtually all other petroleum 
products and excludes a portion {25 to 50 percent) of the :) 
heavy lubricating oils. Thus, TPH measurement for the ·. 
demonstration included PHCs as well as some organic 
compounds that are not PHCs. More specifically, 'IPH 
measurement did not exclude nonpetroleum organic 
compounds such as chlorinated solvents, other synthetic 
organic chemicals such as pesticides and PCBs, and 
naturally occurring oils. and greases. A silica gel 
fractionation step used to remove polar, biogenic 
compounds such as fatty acids in some GCIFID methods 
was not included in the sample preparation step because, 
according to the Sta~e of California, this step can also 
remove some petroleum degradation products that are also 
polar in nature (California Environmental Protection 
Agency 1999). The step-by-step approach used to select 
the reference method for the demonstration and the 
project-specific procedures implemented for soil sample 
preparation and analysis using the reference method are 
detailed in Chapter 5. 



Chapter2 
Description of Ultraviolet Fluorescence Spectroscopy and the UVF-3100A 

Measurement ofTPH in soil by field measurement devices 
generally involves extraction of PH Cs from soil using an 
appropriate solvent followed by measurement of the TPH. 
concentration in the extract using an optical method. An 
extraction solvent is selected that will not interfere with 
the optical measurement ofTPH in the extract. Some field 
measurement devices use light i~ the visible wavelength 
range. and others use light outside the visible wavelength 
range (for example, ultraviolet light). 

The optical measurements made by field measurement 
devices may , involve absorbance, reflectance, or 
fluorescence. Jn general, the optical measurement for a 
soil extract is compared to a calibration curve in order to 
determine the TPH concentration. Calibration curves may 
be developed by ( 1) using a series of calibration standards 
selected based on the type of PHCs being measured at a 
site or (2) establishing a correlation between off-site 
laboratory measurements and field measurements for 
selected, site-specific soil samples. 

Field measurement devices may be categorized as 
quantitative, semiquantitative, and qualitative. These 
categories are explained below. 

• 

• 

A quantitative measurement device measures TPH 
concentrations ranging from its reporting limit through 
its linear range. The measurement result is reported as 
a single, numerical value that has an established 
precision and accuracy. 

A semiquantitative measurement device measures 
TPH concentrations above its reporting limit. The 
measurement result may be reported as a 
concentration range with lower and upper limits. 

• A qualitative measurement device indicates the 
presence or absence of PHCs above or below a 
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specified value (for example, the reporting limit or an 
action level). 

The UVF-31 OOA is a field measurement device capable of 
providing quantitative TPH measurement results. Optical 
measurements made using the UVF·3100A are based on 
ultraviolet fluorescence spectroscopy. which is described 
in Section 2.1. Calibration curves for the UVF-3 lOOA are 
developed using calibration standards. 

Section 2.1 describes the technology upon which the 
UVF-31 OOA is base~ Section 2.2 describes the 
UVF-3 lOOA itself, and Section 2.3 provides siteLA.Be 
contact information. The technology and device 
descriptions presented below are not intended to provide 
complete operating procedures for measuring TPH 
concentrations in soil using the UVF-3 lOOA. Detailed 
operating procedures for the device, including soil 
extraction, TPH measurement, and TPH concentration 
calculation procedures, are available from siteLABlll. 
Supplemental information provided by siteLAB® is 
presented in the appendix. 

1.1 Description of Ultraviolet Fluorescence 
Spectroscopy 

This section describes the technology, ultraviolet 
fluorescence spectroscopy> upon which the UVF-3 lOOA is 
based. This technology is suitable for measuring aromatic 
hydrocarbons independent of their carbon range. TPH 
measurement using ultraviolet fluorescence spectroscopy 
involves extraction of PHCs from soil using an organic 
solvent. Light in the ultraviolet range is used to irradiate 
the extract and measure its TPH concentration. 

Figure 2-1 shows a general schematic of ultraviolet 
fluorescence spectroscopy. The excitation and emission 
optics shown in the figure consist of optical 1enses that are 
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Figure 2•1. Schematic of ultraviolet fluorescence spectroscopy. 

used to focus light on a monochromator. A 
monochromator is a series of optical filters that reduce a 
broad-wavelength light beam to a single-wavelength beam. 

In ultraviolet fluorescence spectroscopy, a multiple
wavelength lamp that emits light in the ultraviolet range is 
used as a light source. The ultraviolet light is directed 
through the exci~tion optics. When the resulting, focused 
ultraviolet light is used to irradiate the sample extract 
under analysis, some of the ultraviolet light is absorbed by 
the molecules in the extract, resulting in excitation of 
those molecules. The excited st.ate of the molecules is 
transient, and in many cases, the excess energy is lost as 
heat when the molecules return to a st.able state. However, 
some molecules return to a stable st.ate by emitting the 
excess energy as light in the ultraviolet range. The tight 
emitted has longer. wavelengths than those of the 
ultraviolet light absorbed by the molecules and can be 
detected and measured. The phenomenon of releasing 
excess energy as light is described as fluorescence. 
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A large number of organic molecules and a small number 
of inorganic ions can fluoresce. In general, organic 
molecules with aromatic rings are the most likely to 
fluoresce. Some common classes of fluorescent organic 
molecules include aromatic hydrocarbonst alkyl
substituted aromatic hydrocarbons, ·aromatic amines, 
aromatic amino acids, some halo-substituted aromatic 
hydrocarbons, phenols, heterocyclic molecules,. and a few 
aromatic acids (Fritz and Schenk 1987). Therefore, 
ultraviolet fluorescence spectroscopy may be used to 
identify the concentration of fluorescing 
PHCs-speci:fically, the aromatic hydrocarbon portion of 
TPH-in a sample extract. 

In ultraviolet fluorescence spectroscopy. the emission 
optics are placed at a 90-degree angle to the excitation 
optics. The longer·wavelength light emitted by the excited 
molecules passes through the emission optics and is 
detected by a photomultiplier tube. The photomultiplier 
tube detects and amplifies the emitted light and converts 



it into an electrical signal that is used to determine the 
intensity of the light emitted (fluorescence intensity). The 
emission optics and photomultiplier tube are placed at a 
90.-degree angle to the light source in order to minimize 
the light source interference detected by the 
photomultiplier tube. 

A spectrum of fluorescence intensity versus emission 
wavelength is generated and evaluated to determine 
whether any of the peaks correspond to known groups of 
hydrocarbons. The fluorescence intensity of a sample 
extractdependsontheamountofultravioletlightabsorbed 
by the extract at a specified wavelength. The amount of 
light absorbed can be calculated using Beer-Lambert's 
law, which may be expressed as shown in Equation 2-1. 

A=ebc (2-1) 
where 

A = Absorbance 

e == Molar absorptivity (centimeter per mole per 
liter [L]) 

b = Light path length (centimeter) 

c = Concentration of absorbing species (mole 
perL} 

Thus, according to BeerwLambert' slaw, the absorbance of 
aromatic hydrocarbons is directly proportional to the total 
concentration of the absorbing aromatic hydrocarbons and 
the path length of the ultraviolet light that is not absorbed 
by the sample extract and passes through the extract In 
Equation 2.1. the molar absorptivity is a proportionality 
constant, which is a characteristic of the absorbing 
aromatic hydrocarbon and changes as the wavelength or 
the light irradiating the sample extract changes. 
Therefore. Beer~Lambert's law applies only to 
monoc6.romatic light (light energy of one wavelength). 

Because the fluorescence intensity of a sample extract 
depends on the amount of light energy absorbed by the 
extract, the fluorescence intensity of an extract is directly 
proportional to the concentrations of aromatic 
hydrocarbons in the extract To detennine the aromatic 
hydrocarbon concentration of a sample extract, a 
calibration curve can be generated based on the 
fluorescence intensity and the corresponding aromatic 
hydrocarbon concentrations using known standards that 
are selected based on the type of PHCs.being measured at 
a site. Alternatively, a calibration curve can be generated 
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based on the fluorescence intensity and the corresponding 
sire.specific TPH. GRO. or EDRO results. 

2.2 Description ofUVF-3100A 

The UVF-31 OOA was developed by siteLAB®. The device 
is manufactured for siteLABCI by Turner Designs and has 
been modified and distnbuted for environmental use by 
siteLAB®. The UVF-3100A has been commercially 
available since October 1998. This section describes the 
device and summarizes its operating procedure. 

2.2.J Device Description 

The siteLABe portable fiuorometer included in the 
UVF-31 OOA is fitted with excitation and emission filters 
that are appropriate for TPH analysis of soil samples. In 
addition, siteLABe has developed and provides software 
that can be used to manage and present data generated by 
the UVF-31 OOA. 

The fluorometer uses a mercury vapor lamp with a 
predominant emission of254-nanometer (nm) wavelength 
as its light source. Light from the lamp is directed through 
an excitation tilter with a bandwidth of 254 nm before it 
irradiates a sample extract held in a quartz cuvette. 
Depending on the analysis being conducted, the 
fluorometer is fitted with an appropriate emission filter 
that corresponds to the wavelength at which the sample 
extract is expected to fluoresce. For GRO, an emission 
filter with a bandwidth between 275 and 285 nm is used, 
and for EDRO, an emission filter with a bandwidth 
between 300 and 400 nm is used. These filters are used 
because GRO and EDRO aromatic hydrocarbons fluoresce 
within these wavelength ranges. Both the ex.citation and 
emission filters are fitted into sleeves that fit into ports in 
the fluorometer. Methanol is . used as the extraction 
solvent to analyze soil samples using the UVF-3 lOOA. 

The UVF-31 OOA can be used to measure petroleum 
products. Because aromatic hydrocarbons fluoresce when 
they are excited by ultraviolet light. the fluorometer can 
measure their concentrations in sample extracts. Aliphatic 
hydrocarbons do not fluoresce; therefore, the fluorometer 
cannot quantify aliphatic hydrocarbon concentratic:ms. 
However, according to site LAB®, its software can estimate 
aliphatic hydrocarbon :fractions and individual P AH or 
benzene, toluene, ethylbenzene, and xylene (BTEX) 
concentrations. The software produces such estimates by 
generating response factors based on aromatic and 



aliphatic hydrocarbon ratios for two to five site-specific 
samples analp.ed by an off-site laboratory using a GC 
method. Jn addition, if results are generated using a 
particUlar calibration curve (for example, a curve prepared 
using synthetic standards), the siteLAB. software may be 
used to generate results based on an alternate calibration 
Curve (for example, a curve prepared using petroleum 
products). 

siteLABe has determined method detection limits {MDL) 
for the UVF-3100A by analyzing sand blanks; the MDLs 
claimed by siteLABe for petroleum products in soil range 
from 0.08 to 6.9 mg/kg and are listed in Table 2·1. An 
evaluation of the MDL, accuracy, and precision achieved 
by the UVF-3100A during the demonstration is presented 
in Chapter 7. 

Table 2-1. UVF-3tOOA Method Detectton Umlts 

Method Detection Umlt for Soil 
Petrolei.im Product or Hydro<:albons (milllgtam per kJIOgram) 

No. 2 fuel oil 0.50 

No. 4 fuel oil 0.20 

No. 6 fuel oil 0.08 

Olesel o.eo 
50 percent wea1hered diesel 0.34 

Gasoline 6.9 

50 pen:ent weathered gasoHne 3.9 

Motor oil 1.0 

Polynudear aromatic hydrocarbons 0.04 
(EDRO) 

aenzene, toluene. ethylbenzene. and 
xylene (GRO) 

0.10 

The operating temperature range for the UVF-3100A is 
0 to 38 °C. The lowest operating temperature is based on 
the possibility of the fluorometer's quartz crystal display 
freezing. ·According to siteLA&, the UVF-31 OOA does 
not have a storage temperature or operating humidity 
restriction. 

The UVF-31 OOA contains three primary components: the 
(1) UVF-3100A Extraction System (Extraction System), 
(2) 20-Sample Extraction Kit (Extraction Kit). and 
(3) UVF Calibration Kit (Calibration Kit). Table 2-2 lists 
the items included in each of these components. The 
Extraction System, Extraction Kit, and Calibration Kit fit 
in a portable field case that is 36 inches long, 24 inches 
wide, and 12 inches high and weighs SS pounds. The 
UVF-3 lOOA may be operated using a direct current (DC) 
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power source such as a 12-volt power outlet in an 
automobile; therefore, an alternating current (AC) power ·"""' 
source is not required in the field. During the . .._.I 
demonstration, siteLAB. operated the UVF-3 lOOA using 
AC power from the demonstration field trailer. 

Table 2-2. UVF-3100A Components 

UVF-3100A Extrac:tlon System 
• Fluorometer 
• Alternating current power adapter 
• Direct current power converter 
• RS·232 cable 
• Quar:tz a.ivettes (2) 
• Timer (bderies lnduded) 
• Certflled clean sand (500 grams) 
• Hlgh-perfcrmance liquid chromatography-grade methanol (1 Hter) 
• Solvent dispenser bottle 
• 5-milllliter volumetric flask 
• 10-milllliter VOiumetric flask 
• Tissue wipes 
• 2 sl:ainlesHteel spatulas 
• Adjustable pipette 
• Test 1ube rack 
• eattery.powerec balance (9-llalt battery included) 
• Markena 
• Shaker/mixer can 

sltel.AS. software 
• Portable field case 
• tnstructfon manual and quick reference guide 

20-Sample Extraction Kit 
• 20 extraction jars 
• 20 weighing boats 
• 20 pipette lips 
• 20 syringes with detachable filters 
• 40 10.mlllifiter test tubes 
• 40 stainless-steel mixing ball$ 

UVF calibration Kit 
• 5 calibration standards 
• Reference method standard 

Connecting the fluorometer to a computer a11ows 
downloading and manipulation of calibration and sample 
data using the siteLABci software, although a computer 
connection is not needed to col1ect or read data. An 
Rs.232 cable is provided to connect the fluorometer to a 
computer. At a minimum, the computer us'ed should 
support the Microsoft Windows 95 operating system and 
have Microsoft Excel software installed. If a computer 
that does not meet these requirements is used, a special 
computer program and technical support can be provided 
by siteLAB® to assist the user in manipulating data. 

According to siteLAB®, 40 to 50 samples can be analyzed 
in an 8·hour period by one field technician using the 
UVF-3100A. Each sample takes S to 10 minutes to 
process and S to 10 seconds to analyze. siteLABe does not ~ 
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provide the user with a training video. However, the 
sample analysis procedures for the UVF-3100A can be 
learned with a few practice attempts using the instruction 
manual provided with the Extraction System. siteLABe 
provides teclmical support over the telephone during 
regular business hours at no additional cost. Although it 
isnotrequiredforoperationoftheUVF-3100A.siteLA.Btl 
also offers 0.5 to l day of training in device operation and 
data management. The cost of this training, excluding 
travel and per diem costs for a siteLABe instructor, is 
included in the purchase cost of the UVF-3100A. 

siteLABe considers the UVF-31 OOA to be innovative 
because the device adapts a laboratorytechnologyfor field 
use. 'The device is able to separately report aromatic 
hydrocarbon concentrations forGRO and EDRO analyses. 

22.2 Operating Procedure 

Measuring TPH in soil using the UVF-3100A involves 
extraction and concentration measurement. -pie 
·UVF-3 lOOA can measure both GRO and EDRO 
components of sample extracts. Both analyses may be 
performed on one sample extract; however, the emission 
filter must be replaced and the device must be recalibrated 
between the GRO and EDRO analyses. During the 
demonstration, siteLAB®calibrated the UVF-31 OOA using 
an Extractable Petroleum Hydrocarbons (EPH) C, 1-Cu 
Aromatic Hydrocarbons standard (EPH standard) and an 
EDRO C10-C40 Aromatics (Weathered Diesel) standard 
{EDRO standard) for EDRO analyses and a Volatile 
Petroleum Hydrocarbons (VPH) 4·C10 + BTEXAromatic 
Hydrocarbons standard {VPH standard) for GRO analyses. 
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During the demonstration. extraction of a given soil 
sample was completed by adding 10 milliliters (ml) of 
methanol to 10 grams of the sample. The mixture was 
agitated manually using the shaker/mixer can. A syringe 
with a detachable filter was used to transfer the extract to 
a test tube. The extract was then decanted into a quartz 
cuvette that was placed in the chamber of the fluorometer. 
The extract was analyzed, and the device displayed the 
TPH concentration in parts per mi11ion, which is 
equivalent to a soil concentration in mg/kg. If the extract 
was diluted, or if a soil sample was extracted using a soil 
to solvent ratio other than l: I. the dilution was entered in 
the siteLABe software analysis report, and the software 
calculated the soil concentration. Calibration checks of 
the fluorometer were performed by analyzing a methanol 
blank after analysis of every 20 samples. In addition, QC 
checks of the fluorometer were also performed by 
analyzing a sand blank six times during the demonstration. 

2.3 Developer Contact Information 

Additional information about the UVF-3100A can be 
obtained from the following source: 

siteLA.B® Corporation 
Mr. Steve Greason 
27 Greensboro Road 
Hanover, NH 03755 . 
Telephone: (603) 643~7800 
Fax: (603) 643-7900 
E-mail: sgreason@site-lab.com 
Internet: www .site-lab.corn 
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NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES 
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In some instances, it may be practical to assess areas of soil contamination that are the result of 
releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon 
(TPH) analyses. TPH results may be used to delineate the extent of petroleum-related 
contamination at these sites and ascertain if the residual level of petroleum products in soil 
represents an unacceptable risk to future users of the site. Petroleum hydrocarbons represent 
complex mixtures of compounds, some of which are regulated constituents and some compounds 
that are not regulated. In addition, the amount and types of the constituent compounds in a 
petroleum hydrocarbon release differ widely depending on what type of product was spilled and 
how the spill has weathered. This variability makes it difficult to determine the toxicity of 
weathered petroleum products in soil solely from TPH results; however, these results can be used 
to approximate risk in some cases, depending upon the nature of the petroleum product, the 
release scenario, how well the site has been characterized, and anticipated potential future land 
uses. In some cases, site clean up cannot be based solely on results of TPH sampling. NMED 
will make these determinations on a case by case basis, If NMED determines that additional data 
are necessary, then these TPH guidelines must be used in conjunction with the screening 
guidelines for individual petroleum-related contaminants in Table 3 and other contaminants, as 
applicable. 

The screening levels for each petroleum carbon range from the Massachusetts Department of 
Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum 
Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to 
generate screening levels corresponding to total TPH. Except for waste oil, the information in 
the compositional assumptions table was obtained from Table 5-1 of the Massachusetts 
Department of Environmental Protection guidance document Implementation of the MADEP 
VPH/EPH Approach Final Draft June 2001. TPH toxicity was based only on the weighted sum 
of the toxicity of the hydrocarbon fractions listed in Table 1. 

Table 1: TPH Compositional Assumptions in Soil 

Petroleum Product Cl 1-C22 Aromatics C9-Cl 8 Aliphatics C19-C36 Aliphatics 
Diesel #2/ new 60% 40% 0% 
crankcase oil 
#3 and #6 Fuel Oil 70% 30% 0% 
Kerosene and .iet fuel 30% 70% 0% 
Mineral oil dielectric 20% 40% 40% 
fluid 
UnknownoW 100% 0% 0% 
Waste Oilh 0% 0% 100% 

a Sites with oil from unknown sources must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic 
constituents are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents 
therefore they must be tested for, and compared to, their individual NMED soil screening guidelines. 

h Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types of waste 
oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic constituents 
are present. The TPH guidelines in Table 2 are not designed to be protective of exposure to these constituents therefore they must 
be tested for, and compared to, their individual NMED soil screening guidelines. 



c: A TPH screening guideline was calculated for each of the types of petroleum product based on 
the assumed composition from the above table for petroleum products and the direct soil 
standards incorporating ceiling concentrations given in the MADEP VPH/EPH Excel 
spreadsheet for each of the carbon fractions. Ground water concentrations are based on the 
weighted sum of the noncarcinogenic toxicity of the petroleum fractions assuming the water is 
drinking water. 

Table 2: TPH Screening Guidelines 

Petroleum Product TPH Concentration in 
Residential Direct Industrial Direct Ground Water (mg/L) 
Exposure (mg/kg) Exposure (m!Ukg) 

Diesel #2/crankcase oil 880 2200 1.8 
#3 and #6 Fuel Oil 860 2150 1.4 
Kerosene and jet fuel 940 2350 3.0 
Mineral oil dielectric 

1560 3400 3.7 
fluid 
Unknown oil8 800 2000 2.3 
Waste Oilb 

2500 5000 
Petroleum-Related 

Contaminants 
Gasoline 

Not applicable Not applicable 
Petroleum-Reta ted 

Contaminants 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 
screening guidelines from Table 2 specified for waste oil, because this type of hydraulic fluid is 
composed of approximately the same range of carbon fractions as waste oil. However, these 
hydraulic fluids often contain proprietary additives that may be significantly more toxic than the 
oil itself; these additives must be considered on a site- and product-specific basis (see ATSDR 
hydraulic fluids profile reference). Use of alternate screening guideline values requires prior 
written approval from the New Mexico Environment Department. TPH screening 
guidelines in Table 2 must be used in conjunction with the screening levels for petroleum-related 
contaminants given in Table 3 because the TPH screening levels are NOT designed to be 
protective of exposure to these individual petroleum-related contaminants. Table 3 petroleum 
related contaminants screening levels are based on the New Mexico Environment Department 
soil screening levels (NMED SSLs) released in December of2000. 

The list of petroleum-related contaminants does not include P AHs with individual screening 
levels that would exceed the total TPH screening levels (acenaphthene, anthracene, flouranthene, 
flourene, and pyrene). In addition, these TPH screening guidelines are based solely on human 
health, not ecological risk considerations, protection of surface water, or potential indoor air 
impacts from soil vapors. Potential soil vapor impacts to structures or utilities are not addressed 
by these guidelines. Site-specific investigations for potential soil vapor impacts to structures or 
utilities must be done to assure that screenings are consistently protective of human health, 
welfare or use of the property. NMED believes that use of these screening guidelines will allow 
more efficient screenings of petroleum release sites at sites while protecting human health and 
the environment. Copies of the references cited below are available on the MADEP 
website at http://www.state.ma.us/dep/bwsc/vph eph.htm and the NMED website at 
http://www.nmenv.state.nm.us/HWB/ guidance.html. 



Table 3. Petroleum-Related Contaminants Screening Guidelines 

Values for Direct Exposure to 
Soil Petroleum-Related 

NMED Contaminants 
residential SSL 

(mg/kg) 
Benzene 6 
Toluene 180 
Ethyl benzene 68 
Xylene 63 
Naphthalene 53 
2-methyl naphthalene lOOOe 
Benzo(a)anthracene 6.2 
Benzo(b )fluoranthene 6.2 
Benzo(k)fluoranthene 62 
Benzo(a)ovrene 0.62 
Chrysene 610 
Dibenz(a,h) 0.62 
anthracene 
Indeno(l,2,3- 6.2 
c,d)vvrene 

e no NMED value available, value taken from MADEP paper 
f for contaminated soil in contact with ground water 

References 

NMED 
Indus. SSL 

(mg/kg) 
14 

180 
68 
63 
180 

2500e 
26 
26 
260 
2.6 

2500 
2.6 

26 

NMEDDAF 
20GW 

protection 
(mg/kg in soil) 

0.06 
5 
8 

100 
0.2 

e -
40 
20 
200 
100 
1000 

9 

40 

NMEDDAFlr 
GW protection 
(mg/kg in soil) 

0.003 
0.2 
0.4 
5 

0.01 
e ---

2 
0.8 
8 
6 

50 
0.5 

2 

Agency for Toxic Substances and Disease Registry {ATSDR). 1997. Toxicological Profile for 
Hydraulic fluids. 

Massachusetts Department of Environmental Protection, Bureau of Waste Site Cleanup and 
Office of Research and Standards. 1994. "Background Documentation for the Development of 
the MCP Numerical Standards." 

Massachusetts Department of Environmental Protection, Bureau of Waste Site Cleanup and 
Office of Research and Standards. 2001. "Characterizing Risks Posed by Petroleum 
Contaminated Sites: Implementation of the MADEP VPH/EPH Approach Final Draft June 
2001." 

New Mexico Environment Department, Hazardous Waste Bureau and Ground Water Quality 
Bureau Voluntary Remediation Program. 2000. "Technical Background Document for 
Development of Soil Screening Levels." Document# NMED-00-008. 
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HYDRAULIC PLATE COMPACTOR 

Hydraulic Excavator Attachment 

KOMAUU® 

Capable of handling even your toughest 
compaction tasks, these quality hydraulic 
compactors are designed for rapid 
mounting and simple operation. 

• MAXIMUM PRODUCTION 
The compactor's ovesized eccentric, driven by its 
hydraulic motor, transmits powerful vibration 
waves through the baseplate to the soil. 

• MINIMUM MAINTENANCE 
Bearings run in oil bath; no greasing is required. 
Baseplate and eccentric housing,are integrally 
mounted; no bolts to tighten. Heavy rubber 
isolators prevent vibrations from reaching the 
boom of the excavator. 

•VIBRATORY PILE DRIVING 
Where soils are suitably granular, the plate 
compactor can readily double as a pile driver. 
When placed atop a steel pile, a fencepost or 
similar object, the compactor s powerful vibrating 
forces exite the soil particles; then, with only 
slight down pressure from the boom, the pile 
quickly slides into the earth. 



KOMATSU HYDRAULIC EXCAVATOR ATTACHMENT 

HYDRAULIC PLATE COMPACTOR 

+--A-

-e---. 

F 

Applications 
Operating SY.Stem combines maximum 
eccentric weiqht with the exact 
proportions o"l amplitude and 
v1brat1on frequency necessary to 
generate the most effective 
centrifugal force. Capable of 
producing a Mod Proctor Density of 
95% or better, the hydraulic plate 
compactor is outstaneting for 
comp~cting granular and moderately 
cohesive soils. 

-

-

-

::: 

-

AESB284-00 ©1999 Komatsu Printed in USA 

KOMA BU® 
Komatsu America International Company 
440 N. Fairway Dr., Vernon Hills, IL 60061 

www.KomatsuAmerica.com 

KOMATSU COMPACTOR SPECIFICATIONS 

PC120 
PC128US 

Komatsu Models PC150 PC220 
PW170 PC270 

PC95 PC200 PC300 
PC100 PC228US PC400 

Compactor Models JHPC145 JHPC215 JHPC400 

Centrifugal lbs 7000-14500 15000-21500 21000-40000 
Force kg 3175-6575 6800-9750 9525-18140 

Cycles Per 
Minute RPM 1800-2600 2000-2300 1500-2100 

Flow Range gpm 12-30 30-44 44-55 
lpm 45-115 115-165 170-210 

Working Weight lbs 850 1500 2500 
kg 385 680 1135 

Baseplate inches 23x35 23.5x41 35x41 
Dimensions mm 584x889 597x1041 889x1041 

Estimated Lift inches 24-48 36-60 48-72 
mm 610-1220 915-1525 1220-1830 

A - inches 14 
mm 356 

B - inches n/a -
mm n/a 

These units are supplied 
c - inches 2.2 with a custom bolt-on 

mm 56 
mounting bracket built to 

D inches 15 Komatsu specifications. 
mm 381 Bucket pins may be used. 

E - inches 10.5 
mm 267 

F - inches 28.25 -
mm 718 

Ml11(5M)Datakom 01/00 (EV-1) 

Materials and specifications are subject to change without notice 
KOMADU is a trademark of Komatsu Ltd. Japan 
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Standard Test Methods for 
Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods .(Shallow Depth)' 

This :-.tandard i~ issued under the fixed dc;_ignaticm D 2922: lhc numb;,,·r immcdi•Jtely follovv'ing the d~:-:igm11inn indicates the y~~ar of 
original adoption or. in 1hc case tlf revision. the year of la~t revision. A nttmb1.T in rarcnihe;-.c::-: indic:.itcs th~ year or la.'-1 n:approvaL A 
superscript cpsikm (t) indicak' an cdi101ial change since the last rcvi,;ion or rcapproval. 

These test nt<'tliods h11ve been approt>«dforuse l'Y agt'11cies of the D«partme11t of Defense. Consulr tire DoD Index of Specification> 1111d 
Standards/ill' the specific y<'ar of issul' whiclt has /Jan adopted /ly tile nepartt11t•11t of Defense. 

•I NOTE-Table 1 was corrected editorially in December 1997. 

]. Scope 

l. l These test methods cover the determination of the 
:otal or wet density of soil and soil-rock mixtures by the 
attenuation of gamma radiation where the source and 
detector(s) remain on the surface (Backscatter Method) or 
the source or detector is placed at a known depth up to 300 
mm ( 12 in.) whiie the detector(s) or source remains on the 
surface (Direct Transmission Method). 

l .2 The density in mass per unit volume of the material 
under test is determined by comparing the detected rate of 
gamma radiation with previously established calibration 
data. 

1 .3 The values tested in SI units are to be regarded as the 
standard. The inch-pound equivalents may be approximate. 

l .4 It is common practice in the engineering profession to 
.-0ncurrently use pounds to represent both a unit of mass 

. bm) and a unit of force (lbt). This implicitly combines two 
"'·-:~eparate systems of units: that is, the absolute system and the 

gravitational system. It is scientifically undesirable to com
bine the use of two separate sets of inch-pound units within a 
single standard. This standard has been written using the 
gravitational system of units when dealing with the inch
pound system. In this system the pound (lbf) represents a 
unit of force (weight). However, the use of balances or scales 
recording pounds of mass (lbm), or the recording of density 
in lbm/tt3 should not be regarded as nonconformance with 
this standard. 

l.5 This standard does rJOl purport lo address all of the 
safety concerns. if any, associated with its use. It is the 
responsibility o{ rhe user q( this standard to establish appro
priate safety and health practices and determine the applica
bility oj' regulator?. limitations prior to use. For specific 
Hazard statements, see Section 6. .. 
2. Referenced Documents 

2. 1 AST:H Standard~: 

l These test methods are under the jurisdiction of ASTM Committee D-18 on 
Soil imd Rtick and are the direct responsibility of Subrnrmniuee 018.08 \>II Special 
~nd Co11$trnction Co1ttrol Tests. 

Current edition approved Oct. 10, 1996. Published February 1997. Originally 
•tblished as D 2922 - 7 1. L~sl previous editi1m D 2922 - 9 J. 
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D 698 Test Me.thod for ;v1oisture-Density Relations of Soil I 
and Soil-Aggregate Mixtures Using 5.5-lb (2.49-kg) 'I 
Rcunmer and 12-in. (305-mm) Drop2 

D 1557 Test Method for Moisture-Density Relations of 
Soil and Soil-Aggregate Mixtures Using 10-lb (4.54-kg) 
Rammer and 18-in. (457-mm) Drop2 

D 32 16 Test Method for Laboratory Detennination of 
Water (Moisture) Content of Soil, Rock, and Soil
Aggregate Mixtures' 

D 30 17 Test Method for Water Content of Soil and Rock 
In-Place by Nuclear Methods (Shallow Depth)2 

04253 Test Method for Maximum Index Density and 
Unit Weight of Soils Using a Vibratory Table2 

04643 Test Method for Determination of Water Content · 
by the Microwave Oven Method2 

D 47 l 8 Practice for Conection of Unit Weight and Water 
Content for Soils Containing Oversize Particles2 

D4944 Test Method for Field Determination of Water 
Ov1oisture) Content of Soil by the Calcium Carbide Gas 
Pressure Tester Method 3 

D4959 Test Method for Determination of Water ; 
(Moisture) Content by Direct Heating Method3 

3. Significance and Use 

3. l The test methods 
nondestructive techniques 
density of soil and rock. 

described are useful as rapid, . 
for the in-place determination of :Z· 

~. 

3.2 The test methods are suitable for quality control and 
acceptance testing for construction and for research and 
development applications. 

3.3 The nondestructive nature of the tests allow repetitive 
measurements to be mnde at a single test location. 

4. Interferences 

4.1 The chemical composition of the sample may affect 
the measurement. and adjustments may be necessary . 

4.2 The test methods exhibit spatial bias in that the 
instrument is more sensitive to the density of the material in 
close proximity to the surface (Backscatter Method only). 

NOTE I-The nudear gauge density measurement~ are somewhat 

biased to the surface tayers of the soil being tested. This hia' ha.~ largely 

2 A1111ual Book of' ASJM Sf8ndallis, Vol 04.0il. 
l Annual Book of.4.STM Standards, Vol 04.09. 

~;. 
1~ 
~; 
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been corrected out of 1he direct transmission metlwd m1J any remaining 
~ias is insignificant. The back:-caitcr method is siill more scnsi1ive to the 

· mnlcrinl within the first scvcrnl inche:< from Ll1e smfacc. 
~ 

4.3 Oversize rocks or large voids in the source-detector 
path may cause higher or lower density determination. 
Where lack of uniformity in the soil due to layering, rock or 
voids is suspected, the test volume site should be dug up and 
visually examined to determine if the test material is 
representative of the full material in general and if rock 
correction (see 9.6) is required. 

4.4 The sample volume is appwximately 0.0028 m3 (0.10 
!13) for the Backscatter Method and 0.0057 m3 (0.20 !V) for 
the Direct Transmission Method when the test depth is 15 
cm (6 in.). The actual sample volume is indeterminate and 
varies with the apparatus and the density of the material. In 
general. the higher the density the smaller the volume. 

5. Apparatus 

5. l Nuclear Gage-An electronic counting instrument, 
~Jpable of being seated on the surface of the material under 
test. and which contains: 

5. L l .A sealed source of high energy gamma radiation 
such as cesium or radium. 

5. l .2 Gmnma Detector-Any type of gamma detector 
such as a Geiger-Mueller tube(s). 

5.2 Reference Stm1dard-A block of material used for 
checking instrument operation and to establish conditions 
for a reproducible reference count rate. 

5.3 Site Preparation Device-A plate, straightedge, or 
1ther suitable leveling tool which may be used for planning 
he test site to the required smoothness, and in the Direct 

, ::'ransrnission M.ethod, guiding the drive pin to prepare a 
~~·rerpendicular hole. 

5.4 Drive Pin-A pin of slightly larger diameter than the 
~Dd in the Direct Transmission Instrument. used to prepare a 
:iole in the material under test for inserting the rod. 

5.5 Drive Pin Extractor-A tool that may be used to 
remove the drive pin in a vertical direction so that the pin 
'.Vil! not distort the hole in the extraction process. 

5.5.1 A slide hammer, with a drive pin attached, may also 
be used both to prepare a hole in the material to be tested 
:md to extract the pin without distortion to the hole. 

6. lf37_.ards 

6.1 This equipment utilizes radioactive materials that 
nay be hazardous to the health of the users unless proper 
precautions are taken. Users of this equipment must become 
familiar with applicable safety procedures and government 
regulations. 

6.2 Effective user instructions together with routine safety 
procedures, such as source leak tests, recording and evalua
tion of film badge data, etc., are a recommended part of the 
operation and storage of this instrument. 

"!, Calibration 

7.1 Calibration of the instrument will be m accordance 
with Annex A I. 

. Standardization and Reference Check 

8.1 Nuclear gages are subject to Jong-term aging of the 
radioactive source, detectors, and electronic systems. which 
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may change the relationship between count rate and material 
density. To offset this aging, the gage may be calibrated as 
the ratio of the measured count rate to a count rate made on 
a reference standard or to an air-gap count (for the 
backscatter air-gap technique, see 9.5.1.3). The reference 
count rate should be of the same order of magnitude as the 
measured count rate over the useful density range of the 
instrument. 

8.2 Standardization of the gage shall be performed at the 
start of each day's work. and a permanent record of these 
data shall be retained. Perform the standardization with the 
gage located at least 8 m (25 ft) away from other sources of 
radioactive material, and clear of large masses or other items 
which may affect the reference count rate. 

8.2.1 If recommended bv the instrument manufacturer to 
provide more stable and c~nsi stent results: (I) turn 011 the 
gauge prior to use to allow it to stabilize. (2) leave the power 
on during the use of the gage for that day. 

8.2.2 Using the reference standard, take at least four 
repetitive readings at the normal measurement period and 
determine the mean. If available on the gage, one measure
ment period of four or more times the normal period is 
acceptable. This constitutes one standardization check. 

8.2.3 If the value obtained above is within the limits 
stated below, the gage is con,;idered to be in satisfactory 
condition, and the value may be used to determine the count 
ratios for the day of use. If the value is outside these limits, 
allow additional time for the gage to stabilize, make sure the 
area is clear of sources of interference, and then conduct 
another standardization check. If the second standardization 
check is within the limits, the gage may be used, but if it also 
fails the test, the gage shall be adjusted or repaired as 
recommended by the mimufacturer. The limits are as fol
lows: 

I N1 - N0 / ~ 2.0 .JNJF (l) 

where: 
Ns = value of cunent standardization count, 
N

0 
= average of the past four values of Ns taken for prior 

usage, and 
F = value of prescale. [The prescale value (F) is a divisor 

which reduces the actual value for the purpose of 
display. The manufactor will supply this value if other 
than 1.0.] Some instruments may have provisions to 
compute and display these values. 

8.2.3. l If the instrument standardization has not been 
checked within the previous three months, perform at least 
four new standardization checks, and use the mean as the 
value for No-

8.3 Use the value of N9 to ddennine the count ratios for 
the current day's use of the instrument. If for any reason the 
measured density becomes suspect during the day's use. 
perfr)rm another standardization check. 

• 
9. Procedure for Field Use 

9.1 Standardize the gage. (See Section 8.) 
9.2 Select a test location. If the gage will be closer than 

250 mm (IO in.) to any vertical mass that might influence the 
result, such as in a trench or alongside a pipe, follow the 
manufacturer's correction procedure. 

9.3 Remove all loose and disturbed material. Remove 
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additional material as necessaiy to reach the material that 
- represents a valid sample of the zone or stratum to be tested. 

;>urface drying and spatial bias should be considered in 
determining the depth of material to be removed. 

9.4 Plane or scrape a smooth horizontal surface so as to 
obtain maximum contact between the gage and the material 
being tested. The placement of the gage on the surface of the 
material to be tested is always important, hut is especially 
critic8l to the successfol determination of density when using 
the backscatter method. The optimum condition in all cases, 
is total contact between the bottom surface of the gauge and 
the surface of the rn8terial being tested. To correct for surface 
irregularities, use of native fines or fine sand as a filler may 
be necessary. The depth of the filler should not exceed 
approximately 3 mm ( l/& in.) and the total area filled should 
not exceed JO % of the bottom area of the instrument. The 
maximum depth of any void beneath the gage that can be 
tolerated without filling shall not exceed approximately 3 
mm (Ifs in.). Several trial seatings may be required to achieve 
these conditions. 

9.5 Proceed with the test in the following manner: 
9.5.1 Backscatter Procedure: 
9.5. l.1 Seat the gage firmly on the prepared test site. 
9.5.1.3 Keep all other radioactive sources away from the 

gauge to avoid affecting the measurement so as not to affect 
the readings. · . , . 

9.5.1.3 Secure and record one or more readmgs for the 
nonnal measurement period in the backscatter position. 

. N(ln~ 2-When using tile backscatter air-gap procedure. follow the 
/instnunent manu facturcrs instructions regarding apparatus sei up. Take 
the same number of rc;idings for the normal measurement period in the 
air-gap position as in ihc standarJ backscatter position. Determine the 
air-gap ratio by dividing counts per minute obtained in the air-gap 
position by counts per minute obtained in standard backsca1ter pos1t1011. 

9.5. ! A Determine the ratio of the reading to the standard 
count or to the air gnp com1L From this count mt.io and the 
appropriate calibration and adjustment data, detennine the 
in,-place wet density. 

9.5.2 Direct Transmission Procedure: 
9.5.2. l Make a hole perpendicular to the prepared surface 

using the guide and the hole-forming device 5.4, or by 
drilling if necessary. The hole shall be of such depth and 
alignment rhat insettion of the probe will not alll~ the gage 
to tilt from the plane of the prepared area. The depth of the 
hole must be deeper than the depth to which the probe will 
be placed. Tbe guide shall be 1i1e same si7.e as tlie hire of the 
gauge, witl1 the hole in the same location 011 the guide as the 
probe 011 the gnuge. The cornei:s of the guide are marked by 
scoring the surface of the soil. The guide plate is then 
removed and any necessmy repairs are made to the prepared 
surface. 

9.5.2.2 Proceed with testing in the following manner: 
9.5.2.3 Set the gage oo 1i1e soil surfuce. carefully aligning it 

with the marks on the soil so that the probe will be directly 
over the pl'L'-'fonned hole. 

9.5.2.4 Insert the ptube in the hole. 
9.52.5 Seat the gage firmly by rotating it about the probe 

\.\~th a lxlck and forth motion. 
9.5.2.6 Pull gently on the gage in the direction that ~vil.1 

bring the side of tlie probe against the side of the hole that ts 
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closest to the detector (or source) location in the 
housing. 

9.5.2.7 Kec'P all other radioactive srnm;es awa:-i from 
l?flb"C to avoid affecting the rnc,1srnunenL . . 

9.5.2.8 Secure and record one or more readings for 
nonnal meas1ITT..'!11ent peti.oc.l · 

9.5.2.9 Determine the ratio of the reading to the standat: · 
count From tl1is count ratio and tl1e approptiate calibration 
<md adjustment data, ck..1L'lrnine the in-place wet density. ! 

Nam 3-Some instruments have built-in prnvisions to compute thC 
ratio, wet density, and to enter an acljustrnent bi3s. Additionally ~omc 
instruments rn3y have provisions lt1 measure and compute moisture 
c:ontcnt, and drj density. 

9.6 lf the volume tested as defined in 4.4 has excess I 
oversi7:e material with respect to :~e limitatio~s in th~ ... iii 
appropnate Test Metl1(xls D 698, D J):i7 or D 4'.b3, then a 11··· 
conection for wet density (unit weight) and water content I 
mu:;t be applit.xi. 1his mrrection will be done in a:cordance I 
with Practice D 47 18. This test method requires samplinl 
trom the actual test volume. i: 

9.6.l If sarn.ples .of the measure material are to be taken I 
for purposes of correlation with other test meth~ or rock 1 
correction. the volume measured can be approxnnated by a 
200 mm (8 in.) diameter cylinder located directly under the 
center line of the radioactive source and detector(s). The 
height of the cylinder to be excavated will be the depth 
setting of tl1e source rod when using the Direct Transmission 
method or approximately 75 mm (3 in.) when using the 
Back~ MethOO. 

9.6.2 An alternative to the correction for oversize parti- ~ 
cles, that c.an be rn.xl with mass <k.nsity tnt.'ihods or minimal : 
oversize situations, involves multiple tests. Tests may be l 
taken at adjacent locations and the results averaged to get a . 
representative value. Comparisons need to be made to 
evalua1c whether the presence of a single large rock or void in I 
the soil is producing unrepresentative values of density. ! 
Whenever values obtained are questionable, the test volume 
site should be dug up and visually examined. 

10. Calculation of Results 
I 0.1 Tiie in-place wet density is detennined as outlired in 

9.5. If ch:y density is required, 1h~ in-pl!lCe w·ater content shall 
be detennined using either graVImetnc samples and labom~ 
toiy detennination of water content (Te:;t Meth<xls D 2216, 
D 4643. D 4959, D 4944), or an instrwnent which deter
mines water content by neutron thennalization (Test 
Metlxxl D 3017). 

1 O. l.l If the water content is determined by 
3 
nucle~r 

methods Test Method D 3017, subtract the kg/m (lbf/ft ) 
of moist~1re from the kg/m3 (lbf/ft3) of wet density, and 
obtain dry density in kg/m3 (lbf/ft3). 

10.1.2 If the water content is determined by other 
methOOs. and is in the form of percent. prcx:.'t"LU as follows: 

lOOpm 
P<J • 100 + w 

where: 
Pd == dry density in kg/m3 (lbf/ft3), 
Pm= wet density in kg/m3 (lbf/tt3), and 
W = \Nater as a jXlW11 of tl1e ch:y mass. 

(2) 
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Jt. Report 

. 11. l Report the following infom1ation: 
) IL I.I Standardization and adjustment data for the date 
of the tests. 

! i .1.2 Make. model and serial number of the test instrn-
ment. · 

t l .1.3 Name of the opcrntor(s). 
1 !.1.4 Test site identification. 
11. l .5 Visual description of material tested. 
11.1.6 Test mode (backscatter or direct transmission) and 

test depth (if applicable). 
[ L 1.7 Wet and dry densities in kgjm3 or w1it \Vcights in 

Ib/ft3
• 

11. i .3 Water content in percent of d1y mass or dry unit 
weighi. 

12. Precision and Bias 

J 2.1 Precision: 
12.1.l Precision-Criteria for judging the acceptability of 

wet density test results obtained by this test method are given 
in Table 1. The figure in column three represents the 
standard deviations that have been found to be appropriate 
for the materials tested in column one. The figures given in 
column four are the limits that should not be exceeded by 
the ditlerence between the results of two prop;;,'liy c0t1dticied 
tests. The figures given are based upon an interlaboratory 
study in which five test sites containing soils, with wet 
densities as shown in column two were tested by eight 
µiffercnt devices and operator.s. The wet density of each test 
.§ite wus detennined three tirrx."S bv each device.4 

12.1.2 An instmment count t;recision of 8 kg/m3 (0.5 
Jbt/ft3

) for the Backscatter Method and 4 kg/m3 (0.25 lbf/fP) 
Direct Transmission Method are typical on a material of 
approximately 2000 kg/m3 (125 lbf/ft3

) density, with a 
measurement time of one minute. 

• The data ll~Cd to establish this precision >1atcment is contained in a Re;~m·h 
Report available from ASTM Headquarters. Requeo;t RR:D 18- 1004. 

Slr1ge OperaUr PrUcision: 
°"'1ct T~: 

Cl. 1637 (IH. 7) 5.4 (0.34) 15.J (0.94) 

SP 1937 (120.9) 4.3 (0.27} ll.9 (0 74) 

ML 2064 (130.1) 7.4 (0.46) 20.5 (1.28) 
Backscatter. 

ML 19% (124.fi) 19.4 (1.21) 54.3 (3.39) 

M~ Precision: 
OirectT~: 

a 1637 (llU) 10.6 (0.66) 29.8 (166) 
SP 1937 (120.9) 10.9 (0' 66) 3Q.6 (1.91) 
ML 2004 (130.1) 12.3 (0.77) JH (115) 

Backscatter. 
ML 1996 (124. 6) :ltl.l (2.36) W7 (6.67) 

12.1.2.l lnstmment count precision is defined as the 
change in density that occurs corresponding to a one 
standard deviation change in the count due to the random 
decay of the mdioadive source. 111e density of the material 
and the time period of the count must be stated. It may be 
detennined fium a seties of 20 or more counts tnken without 
moving the instrument. or alternately from the calibration 
data using the assumption that <J is equal to the Jcount at 
that density. The cow1t m.ust be the trne instrument count 
correded for any pre-scaling (see 8.2.3). 

where: 
P = instrwnent precision in density (kg/m3 or lbf/ft3

) 

i1 = one standand deviation of fhe count 

(3) 

S = the slope of the calibration cUive at the defined density 
value. 

12.2 Bias: 
12.2. l There is no accepted reference value for this test 

method, thetefore, bias cannot be determined. 

13. Keywords 
13.1 density; field density~ nuclear methods 

ANNEX 

(Mandato1y Information) 

Al. CALIBRATION 

AL 1 Verify or reestablish calibration curves, tables. or 
equation coef:ficienLc; at least once evety 12 to 18 months and 
after all major repairs which may affect the instrument 
·geometry. ,. 

A 12 llle instn.u.nent shah be calibmk.xl in such a way ac; 
to produce a calibration response within ± 16 kg/m3 (± 1. 0 
lbf/ft3) on blocks of materials (standards) of established 
densities. (This calibration may be done by the manufac
turer, the user, or an independent vendor.) Nuclear instm-

1"'~~. tnent response is influenced by the chemical composition of 
·. 1easured material. This response must be taken into ac
'-"count in establishing the assigned standard block density. 

271 

The densities of materials used to establish or verify the 
calibration should extend through a range representative of 
the density of the materials 1o be tested. The density of these 
material standards shall be determined to an accuracy of± 
02 %. 

Al.3 Sufficient data shah be taken on each density 
standard to ensw:e an irntrun:tent count precision of at least 
one-half the instrnment count precision required for field 
use. Tiie data may be presented in the fonn of a graph, table. 
equation coefficients, or stored in the gauge, to allow 
covering the count rate data to material density. 

A 1.4 ll1e meth(xl and le& procedures used in establishing 
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the calibration count rate data shah be the same as those 
· 1,tsed for obtaining the field count rate data. 

} Al .5 The niaterial type, actual density and assigned 
standard block density of each calibration standard used to 
establish or verify the instrument calibration shall be stated 
as part of the calibration data. 

Al .6 The standards shah be of sufficient size to not 
change the count rate if enlarged in any dimension. Min
imum surface dimensions of approximately 6 10 mm long by 
430 mm wide (24 by 17 in.) have proven satisfactory. For the 
Backscatter Method a minimum depth of230 mm (9 in.) is 
adequate; for the Direct Transmission Method the depth 
shah be at least 50 mm (2 in.) deeper than the deepest rod 
depth. A larger surface area may be required for the 

Backscatter Air-Crap technique. Minimum surface dime .. 
sions may be reduced slightly if the standards are adjace11t 
a dense material. 

Al .7 The most successful standards that have been estab
lished for accurate calibration have been made of aluminum• 
magnesium. aluminum/magnesium, granite and limestone;~ 
These standards have been used in combination with each 
other and with historical curve information to produce 
accurate and reliable calibration. :1 

Al .7.1 Standarcl1 of soil. rock, and concrete that have the "J· 

characteristics of reproducible uniformity are difficult to ; 
prepare. These standards may be of use for some special '. 
calibration or field calibration where local site mate1ial 1 

chemistry or background situation require special adapta. ' 
ti on. 

The American Society for Testing and Materials takes no position respecting tile validity of any patent rights asserted in connection 
with any item mentioned in this standard. Users of this standard are exproosly advised t/iat determination of the validity O{ any such 
patent rights, and the risk of infringement of such rights. are entireiy their awn responsibility. 

} 

This standard is s11bject to revision at any time by the responsible technical committee and must be reviewed every five years and 
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additiondl standards 
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
tecl111ical committee. whic/J you may attend. If you feel that your comments have not received a fair hearing you $/!ou/(1 make your 
views known to tile ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshoflocken, PA 19428. 
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SECTION 02770A 

CONCRETE SIDEWALKS AND CURBS AND GUTTERS 
03/04 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for concrete sidewalks and curbs and 
gutters. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
NOTE: This specification may be adjusted to cover 

separate curbs and gutters or combination curbs and 
gutters. This guide specification will not be used 
for integral or monolithic curbs of concrete 
pavement or for curbs and gutters for bridges. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. Use of 
Specsintact automated reference checking is 
recommended for projects based on older guide 
specifications. 

************************************************************************** 
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The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

AASHTO M 182 (1991; R 2000) Burlap Cloth Made from Jute 
or Kenaf 

ASTM INTERNATIONAL (ASTM) 

ASTM A 185 

ASTM A 615/A 615M 

ASTM c 143/C 143M 

ASTM c 171 

ASTM c 172 

ASTM c 173 

ASTM C 231 

ASTM C 309 

ASTM C 31/C 31M 

ASTM C 920 

ASTM D 1751 

ASTM D 1752 

ASTM D 5893 

(2002) Steel Welded Wire Reinforcement, 
Plain, for Concrete 

(2003a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement 

(2003) Slump of Hydraulic Cement Concrete 

(2003) Sheet Materials for Curing Concrete 

(1999) Sampling Freshly Mixed Concrete 

(1994ael) Air Content of Freshly Mixed 
Concrete by the Volumetric Method 

(2003) Air Content of Freshly Mixed 
Concrete by the Pressure Method 

(2003) Liquid Membrane-Forming Compounds 
for Curing Concrete 

(2003a) Making and Curing Concrete Test 
Specimens in the Field 

(2002) Elastomeric Joint Sealants 

(1999) Preformed Expansion Joint Filler 
for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types) 

(1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

(1996) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements 

1.2 MEASUREMENT FOR PAYMENT 

************************************************************************** 
NOTE: The MEASUREMENT FOR PAYMENT and BASIS FOR 
PAYMENT paragraphs will be deleted if the work 
covered by this section of the specifications is 
included in one lump-sum contract price for the 
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entire work covered by the invitation for bids. 
************************************************************************** 

1. 2 .1 Sidewalks 

The quantities of sidewalks to be paid for will be the number of square 
meters yards of each depth of sidewalk constructed as indicated. 

1. 2. 2 Curbs and Gutters 

The quantities of curbs and gutters to be paid for will be the number of 
linear meters feet of each cross section constructed as indicated, measured 
along the face of the curb at the gutter line. 

1.3 BASIS FOR PAYMENT 

1.3.1 Sidewalks 

Payment of the quantities of sidewalks measured as specified will be at the 
contract unit price per square meter yard of the thickness specified. 

1. 3. 2 Curbs and Gutters 

Payment of the quantities of curbs and gutters measured as specified will 
be at the contract unit price per linear meter foot of each cross section. 

1.4 SUBMITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Office 
(Engineering Division or other organization in the 
District Office); "AO" for Area Office; "RO" for 
Resident Office; and "PO" for Project Office. Codes 
following the "G" typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
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projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality Control 
approval.] [for information only. When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Government.] The following shall be submitted in accordance with 
Section 01330 SUBMITTAL PROCEDURES: 

SD-03 Product Data 

Concrete 

Copies of certified delivery tickets for all concrete used in 
the construction. 

SD-06 Test Reports 

Field Quality Control 

Copies of all test reports within 24 hours of completion of the 
test. 

1.5 WEATHER LIMITATIONS 

1.5.1 Placing During Cold Weather 

Concrete placement shall not take place when the air temperature reaches 5 
degrees C 40 degrees F and is falling, or is already below that point. 
Placement may begin when the air temperature reaches 2 degrees C 35 degrees 
F and is rising, or is already above 5 degrees C 40 degrees F. Provisions 
shall be made to protect the concrete from freezing during the specified 
curing period. If necessary to place concrete when the temperature of the 
air, aggregates, or water is below 2 degrees C 35 degrees F, placement and 
protection shall be approved in writing. Approval will be contingent upon 
full conformance with the following provisions. The underlying material 
shall be prepared and protected so that it is entirely free of frost when 
the concrete is deposited. [Mixing water and aggregates] [Mixing water] 
[Aggregates] shall be heated as necessary to result in the temperature of 
the in-place concrete being between 10 and 30 degrees C 50 and 85 degrees F. 
Methods and equipment for heating shall be approved. The aggregates shall 

be free of ice, snow, and frozen lumps before entering the mixer. Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least 10 degrees C 50 degrees F for not less than 72 
hours after placing, and at a temperature above freezing for the remainder 
of the curing period. 

1. 5. 2 Placing During Warm Weather 

The temperature of the concrete as placed shall not exceed 30 degrees C 85 
degrees F except where an approved retarder is used. The mixing water 
and/or aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature. The placing temperature shall not exceed 35 degrees C 
95 degrees F at any time. 
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1.6 PLANT, EQUIPMENT, MACHINES, AND TOOLS 

1.6.1 General Requirements 

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times. The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified. Use of the equipment shall be discontinued if 
it produces unsatisfactory results. The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications. 

1. 6. 2 Slip Form Equipment 

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass. 

PART 2 PRODUCTS 

2.1 CONCRETE 

Concrete shall conform to the applicable requirements of [Section 03300A 
CAST-IN-PLACE STRUCTURAL CONCRETE] [Section 02753A CONCRETE PAVEMENT FOR 
AIRFIELDS AND OTHER HEAVY-DUTY PAVEMENTS] [Section 02754A CONCRETE 
PAVEMENTS FOR SMALL PROJECT] except as otherwise specified. Concrete shall 
have a minimum compressive strength of 24 MPa 3500 psi at 28 days. Maximum 
size of aggregate shall be 37.5 mm 1-1/2 inches. 

2 .1.1 Air Content 

************************************************************************** 
NOTE: The air content specified is for concrete 
that will be subjected to freezing weather and the 
possible action of deicing chemicals. In climates 
where freezing is not a factor but where air 
entrainment is used in local commercial practice to 
improve the workability and placeability of 
concrete, concrete having air content percent of 4.5 
plus or minus 1.5 percent may be specified as 
Contractor's option to non air-entrained concrete. 

************************************************************************** 

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer. 

2 .1. 2 Slump 

************************************************************************** 
NOTE: The desired slump will be inserted. 
Suggested limits are 75 mm (3 inches) plus or minus 
25 mm (1 inch) for hand placed concrete or 25 mm (1 
inch) plus or minus 10 mm (1/2 inch) for slipformed 
concrete. 

************************************************************************** 

The concrete slump shall be 50 mm plus or minus 25 mm 2 inches plus or 

SECTION 02770A Page 7 



I I 

minus 1 inch where determined in accordance with ASTM C 143/C 143M. 

2.1.3 Reinforcement Steel 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement bars shall conform to ASTM A 615/A 615M. 
reinforcement shall conform to ASTM A 185. 

2.2 CONCRETE CURING MATERIALS 

2.2.1 Impervious Sheet Materials 

Wire mesh 

Impervious sheet materials shall conform to ASTM C 171, type optional, 
except that polyethylene film, if used, shall be white opaque. 

2.2.2 Burlap 

Burlap shall conform to AASHTO M 182. 

2.2.3 White Pigmented Membrane-Forming Curing Compound 

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2. 

2.3 CONCRETE PROTECTION MATERIALS 

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine. At the option of the contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable. 

2.4 JOINT FILLER STRIPS 

2.4.1 Contraction Joint Filler for Curb and Gutter 

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard. 

2. 4. 2 Expansion Joint Filler, Premolded 

************************************************************************** 
NOTE: Either type of joint sealer may be specified 
if determined necessary by the Contracting Officer 
and the inapplicable publication removed. Joint 
sealing material may be omitted where sealing of 
expansion joints is not deemed essential or 
advisable. 

************************************************************************** 
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Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D 
1752, 13 mm 1/2 inch thick, unless otherwise indicated. 

2.5 JOINT SEALANTS 

Joint sealant, cold-applied shall conform to ASTM C 920 or ASTM D 5893. 

2.6 FORM WORK 

Form work shall be designed and constructed to ensure that the finished 
concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified. Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete. Wood forms shall be surfaced plank, 
50 mm 2 inches nominal thickness, straight and free from warp, twist, loose 
knots, splits or other defects. Wood forms shall have a nominal length of 
3 m 10 feet. Radius bends may be formed with 19 mm 3/4 inch boards, 
laminated to the required thickness. Steel forms shall be channel-formed 
sections with a flat top surface and with welded braces at each end and at 
not less than two intermediate points. Ends of steel forms shall be 
interlocking and self-aligning. Steel forms shall include flexible forms 
for radius forming, corner forms, form spreaders, and fillers. Steel forms 
shall have a nominal length of 3 m 10 feet with a minimum of 3 welded stake 
pockets per form. Stake pins shall be solid steel rods with chamfered 
heads and pointed tips designed for use with steel forms. 

2.6.1 Sidewalk Forms 

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk. 

2.6.2 Curb and Gutter Forms 

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter. The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form. Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of 3 
m 10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used. Back forms for curb returns may be made of 38 mm 1-1/2 inch 
benders, for the full height of the curb, cleated together. In lieu of 

inside forms for curbs, a curb "mule" may be used for forming and finishing 
this surface, provided the results are approved. 

PART 3 EXECUTION 

3.1 SUBGRADE PREPARATION 

************************************************************************** 
NOTE: On most projects, major grading operations 
involving excavation and construction of embankments 
will be performed and paid for under other sections 
of the specifications and, therefore, are not 
included in this guide specification. Where such 
work, including the construction of any required 
subbase, must be done under this section, paragraphs 
FORM SETTING, SIDEWALK CONCRETE PLACEMENT AND 
FINISHING, and CURB AND GUTTER CONCRETE PLACEMENT 
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AND FINISHING will be revised to cover necessary 
additional requirements. The subgrade will be 
indicated as extending at least 600 mm (2 feet) in 
width back of curb, gutter, entrance, and 
combination curb and gutters. 

************************************************************************** 

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement. Subgrade shall be placed and compacted [as 
directed] [in conformance with Section [ ]] 

3.1.1 Sidewalk Subgrade 

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms. 

3.1.2 Curb and Gutter Subgrade 

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter. The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement. 

3.1.3 Maintenance of Subgrade 

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed. The subgrade shall be in a moist condition when 
concrete is placed. The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited. 

3.2 FORM SETTING 

Forms shall be set to the indicated alignment, grade and dimensions. Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed 1.2 m 4 feet. Corners, deep sections, and radius 
bends shall have additional stakes and braces, as required. Clamps, 
spreaders, and braces shall be used where required to ensure rigidity in 
the forms. Forms shall be removed without injuring the concrete. Bars or 
heavy tools shall not be used against the concrete in removing the forms. 
Any concrete found defective after form removal shall be promptly and 
satisfactorily repaired. Forms shall be cleaned and coated with form oil 
each time before concrete is placed. Wood forms may, instead, be 
thoroughly wetted with water before concrete is placed, except that with 
probable freezing temperatures, oiling is mandatory. 

3.2.1 Sidewalks 

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of 3 mm 1/8 inch in any 3 m 10 foot long 
section. After forms are set, grade and alignment shall be checked with a 
3 m 10 foot straightedge. Forms shall have a transverse slope [as 
indicated] [of 20 mm per meter 1/4 inch per foot] with the low side 
adjacent to the roadway. Side forms shall not be removed for 12 hours 
after finishing has been completed. 

3.2.2 Curbs and Gutters 

The forms of the front of the curb shall be removed not less than 2 hours 
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nor more than 6 hours after the concrete has been placed. Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing. Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction. 

3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING 

3.3.1 Formed Sidewalks 

Concrete shall be placed in the forms in one layer. When consolidated and 
finished, the sidewalks shall be of the thickness indicated. After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used to bring the surface to proper section to be compacted. The 
concrete shall be consolidated with an approved vibrator, and the surface 
shall be finished to grade with a strike off. 

3.3.2 Concrete Finishing 

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished with a wood 
float or darby to a smooth and uniformly fine granular or sandy texture 
free of waves, irregularities, or tool marks. A scored surface shall be 
produced by brooming with a fiber-bristle brush in a direction transverse 
to that of the traffic, followed by edging. 

3. 3. 3 Edge and Joint Finishing 

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 3 mm 1/8 inch. Transverse joint shall be edged 
before brooming, and the brooming shall eliminate the flat surface left by 
the surface face of the edger. Corners and edges which have crumbled and 
areas which lack sufficient mortar for proper finishing shall be cleaned 
and filled solidly with a properly proportioned mortar mixture and then 
finished. 

3.3.4 Surface and Thickness Tolerances 

Finished surfaces shall not vary more than 8 mm 5/16 inch from the testing 
edge of a 3 m 10-foot straightedge. Permissible deficiency in section 
thickness will be up to 6 mm 1/4 inch. 

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING 

3.4.1 Formed Curb and Gutter 

Concrete shall be placed to the section required in a single lift. 
Consolidation shall be achieved by using approved mechanical vibrators. 
Curve shaped gutters shall be finished with a standard curb "mule". 

3.4.2 Curb and Gutter Finishing 

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement. 

3.4.3 Concrete Finishing 

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture. Floated surfaces 
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shall then be brushed with a fine-hair brush with longitudinal strokes. 
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 13 mm 1/2 inch. Immediately after removing the front 
curb form, the face of the curb shall be rubbed with a wood or concrete 
rubbing block and water until blemishes, form marks, and tool marks have 
been removed. The front curb surface, while still wet, shall be brushed in 
the same manner as the gutter and curb top. The top surface of gutter and 
entrance shall be finished to grade with a wood float. 

3.4.4 Joint Finishing 

Curb edges at formed joints shall be finished as indicated. 

3.4.5 Surface and Thickness Tolerances 

Finished surfaces shall not vary more than 6 mm 1/4 inch from the testing 
edge of a 3 m 10-foot straightedge. Permissible deficiency in section 
thickness will be up to 6 mm 1/4 inch. 

3.5 SIDEWALK JOINTS 

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas. Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 1.5 m 5 feet on centers, whichever is less, and 
shall be continuous across the slab. Longitudinal contraction joints shall 
be constructed along the centerline of all sidewalks 3 m 10 feet or more in 
width. Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs. Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated. Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated. Expansion joints 
are not required between sidewalks and curb that abut the sidewalk 
longitudinally. 

3.5.1 Sidewalk Contraction Joints 

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved. Sawed joints shall be constructed by sawing a groove 
in the concrete with a 3 mm 1/8 inch blade to the depth indicated. An 
ample supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations. 

3.5.2 Sidewalk Expansion Joints 

************************************************************************** 

NOTE: 
02760A 

For projects which do not reference Section 
FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 

RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 
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Expansion joints shall be formed with 13 mm 1/2 inch joint filler strips. 
Joint filler in expansion joints surrounding structures and features within 
the sidewalk may consist of preformed filler material conforming to ASTM D 
1752 or building paper. Joint filler shall be held in place with steel 
pins or other devices to prevent warping of the filler during floating and 
finishing. Immediately after finishing operations are completed, joint 
edges shall be rounded with an edging tool having a radius of 3 mm 1/8 inch, 
and concrete over the joint filler shall be removed. At the end of the 
curing period, expansion joints shall be cleaned and filled with 
cold-applied joint sealant. Joint sealant shall be gray or stone in color. 

[Joints shall be sealed as specified in Section 02760A FIELD MOLDED 
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [The joint opening shall 
be thoroughly cleaned before the sealing material is placed. Sealing 
material shall not be spilled on exposed surfaces of the concrete. 
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 10 degrees C 50 degrees F at the time of 
application of joint sealing material. Excess material on exposed surfaces 
of the concrete shall be removed immediately and concrete surfaces cleaned.] 

3.5.3 Reinforcement Steel Placement 

************************************************************************** 
NOTE: Reinforcement steel normally will not be 
required for curb and gutter construction. Where 
conditions exist that make it advantageous to use 
reinforcement steel, the reinforcing steel details 
will be indicated, and the following paragraphs will 
be included in the contract specification. 

************************************************************************** 

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed. 

3.6 CURB AND GUTTER JOINTS 

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter. 

3.6.1 Contraction Joints 

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 1.5 m 5 feet 
nor greater than 4.5 m 15 feet in length. Contraction joints shall be 
constructed by means of 3 mm 1/8 inch thick separators and of a section 
conforming to the cross section of the curb and gutter. Separators shall 
be removed as soon as practicable after concrete has set sufficiently to 
preserve the width and shape of the joint and prior to finishing. 

3.6.2 Expansion Joints 

************************************************************************** 

NOTE: For projects which do not reference Section 
02760A FIELD MOLDED SEALANTS FOR SEALING JOINTS IN 
RIGID PAVEMENTS, the last paragraph will replace the 
reference to Section 02760A. 

************************************************************************** 
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Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter. 
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement. Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least 13 mm 1/2 inch in width shall be provided at intervals not less 
than 10 meters (30 feet) nor greater than 35 meters (120 feet). Expansion 
joints shall be provided in nonreinforced concrete gutter at locations 
indicated. Expansion joints shall be sealed immediately following curing 
of the concrete or as soon thereafter as weather conditions permit. 
[Joints shall be sealed as specified in Section 02760A FIELD MOLDED 
SEALANTS FOR SEALING JOINTS IN RIGID PAVEMENTS.] [Expansion joints and the 
top 25 mm 1 inch depth of curb and gutter contraction-joints shall be 
sealed with joint sealant. The joint opening shall be thoroughly cleaned 
before the sealing material is placed. Sealing material shall not be 
spilled on exposed surfaces of the concrete. Concrete at the joint shall 
be surface dry and atmospheric and concrete temperatures shall be above 10 
degrees C 50 degrees F at the time of application of joint sealing 
material. Excess material on exposed surfaces of the concrete shall be 
removed immediately and concrete surfaces cleaned.] 

3.7 CURING AND PROTECTION 

************************************************************************** 
NOTE: Only the methods of curing appropriate to 
local weather conditions and construction practices 
will be retained, but Contractor's option of at 
least 2 curing methods will be retained to promote 
competition in bidding. 

************************************************************************** 

3.7.1 General Requirements 

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation. 
Unhardened concrete shall be protected from rain and flowing water. All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins. 
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period. 

3.7.1.1 Mat Method 

The entire exposed surface shall be covered with 2 or more layers of 
burlap. Mats shall overlap each other at least 150 mm 6 inches. The mat 
shall be thoroughly wetted with water prior to placing on concrete surface 
and shall be kept continuously in a saturated condition and in intimate 
contact with concrete for not less than 7 days. 

3.7.1.2 Impervious Sheeting Method 

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material. Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 300 mm 12 inches when a continuous sheet is not used. The 
curing medium shall not be less than 450 mm 18-inches wider than the 
concrete surface to be cured, and shall be securely weighted down by heavy 
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wood planks, or a bank of moist earth placed along edges and laps in the 
sheets. Sheets shall be satisfactorily repaired or replaced if torn or 
otherwise damaged during curing. The curing medium shall remain on the 
concrete surface to be cured for not less than 7 days. 

3.7.1.3 Membrane Curing Method 

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface. 
Formed surf aces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms. Concrete shall 
not be allowed to dry before the application of the membrane. If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears. Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 5 square 
meters/L 200 square feet per gallon for the total of both coats. The 
second coat shall be applied in a direction approximately at right angles 
to the direction of application of the first coat. The compound shall form 
a uniform, continuous, coherent film that will not check, crack, or peel 
and shall be free from pinholes or other imperfections. If pinholes, 
abrasion, or other discontinuities exist, an additional coat shall be 
applied to the affected areas within 30 minutes. Concrete surfaces that 
are subjected to heavy rainfall within 3 hours after the curing compound 
has been applied shall be resprayed by the method and at the coverage 
specified above. Areas where the curing compound is damaged by subsequent 
construction operations within the curing period shall be resprayed. 
Necessary precautions shall be taken to insure that the concrete is 
properly cured at sawed joints, and that no curing compound enters the 
joints. The top of the joint opening and the joint groove at exposed edges 
shall be tightly sealed before the concrete in the region of the joint is 
resprayed with curing compound. The method used for sealing the joint 
groove shall prevent loss of moisture from the joint during the entire 
specified curing period. Approved standby facilities for curing concrete 
pavement shall be provided at a location accessible to the jobsite for use 
in the event of mechanical failure of the spraying equipment or other 
conditions that might prevent correct application of the membrane-curing 
compound at the proper time. Concrete surfaces to which membrane-curing 
compounds have been applied shall be adequately protected during the entire 
curing period from pedestrian and vehicular traffic, except as required for 
joint-sawing operations and surface tests, and from any other possible 
damage to the continuity of the membrane. 

3. 7. 2 Backfilling 

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated. 

3.7.3 Protection 

Completed concrete shall be protected from damage until accepted. The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction. Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints. 
Refinishing the damaged portion will not be acceptable. Removed damaged 
portions shall be disposed of as directed. 
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3.7.4 Protective Coating 

************************************************************************** 
NOTE: Concrete may require protection against the 
action of urea, sodium chloride, and calcium 
chloride used for de-icing purposes. Protection 
against these chemicals is not required for concrete 
of the specified air content that will be in place 
for a cumulative time of 6 weeks at a continuous 
minimum temperature of 5 degrees C (40 degrees F), 
excluding the curing time. Concrete which is to 
receive protective coating should be moist cured to 
eliminate the need for removing a curing membrane 
prior to application of the protective coating. ACI 
Committee Report 515 provides a detailed discussion 
of protective coating for concrete. The following 
paragraphs will be inserted if protective coating is 
required. 

************************************************************************** 

Protective coating, of linseed oil mixture, shall be applied to the 
exposed-to-view concrete surface after the curing period, if concrete will 
be exposed to de-icing chemicals within 6 weeks after placement. Concrete 
to receive a protective coating shall be moist cured. 

3.7.4.1 Application 

Curing and backfilling operation shall be completed prior to applying two 
coats of protective coating. Concrete shall be surface dry and clean 
before each application. Coverage shall be by spray application at not 
more than 11 square meters/L 50 square yards per gallon for first 
application and not more than 15.5 square meters/L 70 square yards per 
gallon for second application, except that the number of applications and 
coverage for each application for commercially prepared mixture shall be in 
accordance with the manufacturer's instructions. Coated surfaces shall be 
protected from vehicular and pedestrian traffic until dry. 

3.7.4.2 Precautions 

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators. Material 
shall not be applied at ambient or material temperatures lower than 10 
degrees C 50 degrees F. 

3.8 FIELD QUALITY CONTROL 

3.8.1 General Requirements 

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
Based upon the results of these inspections and tests, the Contractor 

shall take the action and submit reports as required below, and any 
additional tests to insure that the requirements of these specifications 
are met. 
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3.8.2 Concrete Testing 

3.8.2.1 Strength Testing 

The Contractor shall provide molded concrete specimens for strength tests. 
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every 190 cubic meters 250 cubic yards of concrete. 
The samples for strength tests shall be taken in accordance with ASTM C 172. 
Cylinders for acceptance shall be molded in conformance with ASTM C 31/C 

31M by an approved testing laboratory. Each strength test result shall be 
the average of 2 test cylinders from the same concrete sample tested at 28 
days, unless otherwise specified or approved. Concrete specified on the 
basis of compressive strength will be considered satisfactory if the 
averages of all sets of three consecutive strength test results equal or 
exceed the specified strength, and no individual strength test result falls 
below the specified strength by more than 4 MPa 500 psi. 

3.8.2.2 Air Content 

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
ASTM C 231 shall be used with concretes and mortars made with relatively 

dense natural aggregates. Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift. Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
If results are out of tolerance, the placing foreman shall be notified and 

he shall take appropriate action to have the air content corrected at the 
plant. Additional tests for air content will be performed on each 
truckload of material until such time as the air content is within the 
tolerance specified. 

3.8.2.3 Slump Test 

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 190 cubic meters 250 cubic yards, or fraction thereof, 
of concrete placed during each shift. Additional tests shall be performed 
when excessive variation in the workability of the concrete is noted or 
when excessive crumbling or slumping is noted along the edges of 
slip-formed concrete. 

3.8.3 Thickness Evaluation 

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming machine. 
If a slip form paver is used for sidewalk placement, the subgrade shall be 

true to grade prior to concrete placement and the thickness will be 
determined by measuring each edge of the completed slab. 

3.8.4 Surface Evaluation 

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks. 

3.9 SURFACE DEFICIENCIES AND CORRECTIONS 

3.9.1 Thickness Deficiency 

When measurements indicate that the completed concrete section is deficient 
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in thickness by more than 6 mm 1/4 inch the deficient section will be 
removed, between regularly scheduled joints, and replaced. 

3.9.2 High Areas 

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more. The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 6 mm 1/4 
inch. Pavement areas requiring grade or surface smoothness corrections in 
excess of the limits specified above shall be removed and replaced. 

3.9.3 Appearance 

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified. Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced. 

-- End of Section 
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SECTION 04200 

MASONRY 
09/03 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for reinforced and nonreinforced masonry. 

Comments and suggestions on this guide specification 
are welcome and should be directed to the technical 
proponent of the specification. A listing of 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

This guide specification includes tailoring options 
for CMU, brick, PC items, stone, and insulation. 
Selection or deselection of a tailoring option will 
include or exclude that option in the section, but 
editing the resulting section to fit the project is 
still required. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

PART 1 GENERAL 

************************************************************************** 
NOTE: This guide specification covers reinforced 
and nonreinforced masonry and must be tailored to 
reflect the type of construction used in the design. 

In general, reinforced masonry is defined as masonry 
construction which contains vertical bar 
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reinforcement, horizontal bar or joint 
reinforcement, mortar, and grout combined in a 
manner that the component materials will act 
together to resist the design loading conditions. 
Design will conform to ACI 530-92/ASCE 5-92 BUILDING 
CODE REQUIREMENTS FOR MASONRY STRUCTURES, including 
Appendix A for seismic design. 

Masonry not meeting the above definition but bonded 
together with mortar and containing, if necessary, 
the minimum amount of reinforcement for crack 
control and vertical stiffeners, is classified as 
nonreinforced masonry. 

The following information will be shown on the 
project drawings: 

1. Locations and dimensions of each type of masonry 
work; wall sections and anchor details. 

2. Color, texture, and size of brick and color of 
mortar if other than natural gray. 

3. Bond pattern if other than running bond. 

4. All flashing locations and details. 

5. Control joint and expansion joint locations and 
details. 

6. Special brick shapes if required. 

7. Compressive strength (f'm) of units, mortar, 
grout, or entire assembly and fy of reinforcing. 

8. Reinforcing tie, splice, and bond beam details. 

9. Size and location of any pipes, ducts, door and 
window framing, or other embedded items. 

10. Equivalent thickness or UL assembly for 
fire rated walls. 

************************************************************************** 

1.1 REFERENCES 

************************************************************************** 
NOTE: Issue (date) of references included in 
project specifications need not be more current than 
provided by the latest guide specification. 

************************************************************************** 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
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basic designation only. 

ACI INTERNATIONAL (ACI) 

ACI 318M/318RM 

ACI 530/530.1 

ACI SP-66 

(2002) Metric Building Code Requirements 
for Structural Concrete and Commentary 

(2002) Building Code Requirements for 
Masonry Structures and Specifications for 
Masonry Structures and Commentaries 

(1994) ACI Detailing Manual 

ASTM INTERNATIONAL (ASTM) 

ASTM A 153/A 153M 

ASTM A 167 

ASTM A 615/A 615M 

ASTM A 641/A 641M 

ASTM A 82 

ASTM B 370 

ASTM C 1019 

ASTM C 1072 

ASTM C 1142 

ASTM C 1289 

ASTM C 129 

ASTM C 140 

ASTM C 144 

ASTM C 150 

(2003) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware 

(1999) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip 

(2003a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement 

(1998) Zinc-Coated (Galvanized) Carbon 
Steel Wire 

(2002) Steel Wire, Plain, for Concrete 
Reinforcement 

(1998) Copper Sheet and Strip for Building 
Construction 

(2003) Sampling and Testing Grout 

(2000a) Measurement of Masonry Flexural 
Bond Strength 

(1995; R 2001) Extended Life Mortar for 
Unit Masonry 

(2002) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board 

(2003) Nonloadbearing Concrete Masonry 
Units 

(2003) Sampling and Testing Concrete 
Masonry Units and Related Units 

(2003) Aggregate for Masonry Mortar 

(2002ael) Portland Cement 
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ASTM C 207 

ASTM C 216 

ASTM C 27 

ASTM c 270 

ASTM c 315 

ASTM c 476 

ASTM c 494/C 494M 

ASTM C 55 

ASTM C 578 

ASTM C 62 

ASTM C 641 

ASTM C 652 

ASTM C 67 

ASTM C 73 

ASTM C 744 

ASTM C 780 

ASTM c 90 

ASTM c 91 

ASTM c 94/C 94M 

ASTM D 2000 

(1991; R 1997) Hydrated Lime for Masonry 
Purposes 

(2003a) Facing Brick (Solid Masonry Units 
Made from Clay or Shale) 

(1998; R 2002) Fireclay and High-Alumina 
Refractory Brick 

{2003) Mortar for Unit Masonry 

{2002) Clay Flue Linings 

{2002) Grout for Masonry 

{1999ael) Chemical Admixtures for Concrete 

(2003) Concrete Brick 

{2003a) Rigid, Cellular Polystyrene 
Thermal Insulation 

{2001) Building Brick (Solid Masonry Units 
Made from Clay or Shale) 

(1998el) Staining Materials in Lightweight 
Concrete Aggregates 

(2001a) Hollow Brick {Hollow Masonry Units 
Made from Clay or Shale) 

(2003a) Sampling and Testing Brick and 
Structural Clay Tile 

{1999a) Calcium Silicate Brick (Sand-Lime 
Brick) 

(1999) Prefaced Concrete and Calcium 
Silicate Masonry Units 

(2002) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced Unit Masonry 

(2003) Loadbearing Concrete Masonry Units 

(2003a) Masonry Cement 

{2003a) Ready-Mixed Concrete 

(2001) Rubber Products in Automotive 
Applications 
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ASTM D 2240 (2003) Rubber Property - Durometer Hardness 

ASTM D 2287 (1996; R 2001) Nonrigid Vinyl Chloride 
Polymer and Copolymer Molding and 
Extrusion Compounds 

ASTM E 119 

ASTM E 514 

(2000a) Fire Tests of Building 
Construction and Materials 

(2002) Water Penetration and Leakage 
Through Masonry 

INTERNATIONAL CODE COUNCIL (ICC) 

ICC IPC (2003)International Plumbing Code 

U.S. ARMY CORPS OF ENGINEERS (USACE) 

TI 809-04 (1998) Seismic Design for Buildings 

1.2 SUBMITTALS 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
submittals are already marked with a "G". Only 
delete an existing "G" if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G" if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the "G" 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System (RMS) are: "AE" for 
Architect-Engineer; "DO" for District Off ice 
(Engineering Division or other organization in the 
District Office); RAO" for Area Office; "RO" for 
Resident Office; and "PO• for Project Office. Codes 
following the 0 G• typically are not used for Navy 
projects. 

Submittal items not designated with a "G" are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
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for Navy projects. 
************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government. The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES: 

SD-02 Shop Drawings 

Structural Masonry; G, [~~-] 

Drawings including plans, elevations, and details of wall 
reinforcement; details of reinforcing bars at corners and wall 
intersections; offsets; tops, bottoms, and ends of walls; control 
and expansion joints; lintels; and wall openings. Bar splice 
locations shall be shown. If the Contractor opts to furnish 
inch-pound CMU products, drawings showing elevation of walls 
exposed to view and indicating the location of all cut CMU 
products shall be submitted for approval. Bent bars shall be 
identified on a bending diagram and shall be referenced and 
located on the drawings. Wall dimensions, bar clearances, and 
wall openings greater than one masonry unit in area shall be 
shown. No approval will be given to the shop drawings until the 
Contractor certifies that all openings, including those for 
mechanical and electrical service, are shown. If, during 
construction, additional masonry openings are required, the 
approved shop drawings shall be resubmitted with the additional 
openings shown along with the proposed changes. Location of these 
additional openings shall be clearly highlighted. The minimum 
scale for wall elevations shall be 1 to 50. 1/4 inch per foot. 
Reinforcement bending details shall conform to the requirements of 
AC! SP-66. 

SD-03 Product Data 

Clay or Shale Brick; G, [ 
Concrete Brick; G, [ ] 
Insulation; G, [~~

Flashing; G, 
Water-Repellant Admixture; G, 

Manufacturer's descriptive data. 

Cold Weather Installation; G, 

Cold weather construction procedures. 

SD-04 Samples 

Concrete Masonry Units (CMU) ; G, 
Concrete Brick; G, [ ] 
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Stone Items; G, [~~-
Clay or Shale Brick; G, ~~-) 

Color samples of three stretcher units and one unit for each 
type of special shape. Units shall show the full range of color 
and texture. Submit sample of colored mortar with applicable 
masonry unit. 

Anchors, Ties, and Bar Positioners; G, [~~-) 

Two of each type used. 

Expansion-Joint Materials; G, [~~-

One piece of each type used. 

Joint Reinforcement; G, [~~-) 

One piece of each type used, including corner and wall 
intersection pieces, showing at least two cross wires·. 

Insulation; G, [~~-

One piece of board type insulation, not less than 400 by 600 mm 
16 by 24 inches in size, containing the label indicating the rated 
permeance and R-values. 

Portable Panel; G, 

One panel of clay or' shale brick, 600 by 600 mm, 2 by 2 feet, 
containing approximately 24 brick facings to establish range of 
color and texture. 

SD-05 Design Data 

Pre-mixed Mortar; G, [~~

Unit Strength Method; G, ~~-) 

Pre-mixed mortar composition. Calculations and certifications 
of masonry unit and mortar strength. 

SD-06 Test Reports 

Efflorescence Test; G, 
Field Testing of Mortar; G, 
Field Testing of Grout; G, 
Prism tests; G, [ ) 
Masonry Cement; G, 
Fire-rated CMU; G, 

1 
[ __ ) 

[ 1 

Test reports from an approved independent laboratory. Test 
reports on a previously tested material shall be certified as the 
same as that proposed for use in this project. 
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Special Inspection; G, [~~-

Copies of masonry inspector reports. 

SD-07 Certificates 

Clay or Shale Brick 
Concrete Brick 
Concrete Masonry Units (CMU) 
Control Joint Keys 
Anchors, Ties, and Bar Positioners 
Expansion-Joint Materials 
Joint Reinforcement 
Reinforcing Steel Bars and Rods 
Masonry Cement 
Mortar Coloring 
Insulation 
Precast Concrete Items 
Admixtures for Masonry Mortar 
Admixtures for Grout 

Certificates of compliance stating that the materials meet the 
specified requirements. 

Insulation 

Certificate attesting that the polyurethane or polyisocyanurate 
insulation furnished for the project contains recovered material, 
and showing an estimated percent of such recovered material. 

SD-08 Manufacturer's Instructions 

Masonry Cement 

When masonry cement is used, submit the manufacturer's printed 
instructions on proportions of water and aggregates and on mixing 
to obtain the type of mortar required. 

1.3 SAMPLE MASONRY PANELS 

************************************************************************** 
NOTE: Sample panels will be required for structures 
having over 185 square meters (2,000 square feet) of 
exterior wall area, including openings, and for 
smaller structures where appearance is important. 
The list of items to be shown by the sample panel 
will be edited to provide only the representative 
items. Typical installation of electrical conduit 
and boxes may be illustrated by the sample panel 
when deemed appropriate. 

************************************************************************** 

After material samples are approved and prior to starting masonry work, a 
portable panel of clay or shale brick and sample masonry panels shall be 
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constructed for each type and color of masonry required. At least 48 hours 
prior to constructing the sample panel or panels, the Contractor shall 
submit written notification to the Contracting Officer's Representative. 
Sample panels shall not be built in, or as part of the structure, but shall 
be located where directed. 

1.3.1 Configuration 

Panels shall be L-shaped or otherwise configured to represent all of the 
wall elements. Panels shall be of the size necessary to demonstrate the 
acceptable level of workmanship for each type of masonry represented on the 
project. The minimum size of a straight panel or a leg of an L-shaped 
panel shall be 2.5 m 8 feet long by [1.2] [1.8] m [4] [6] feet high. 

1.3.2 Composition 

Panels shall show full color range, texture, and bond pattern of the 
masonry work. The Contractor's method for mortar joint tooling; grouting 
of reinforced vertical cores, collar joints, bond beams, and lintels; 
positioning, securing, and lapping of reinforcing steel; positioning and 
lapping of joint reinforcement (including prefabricated corners) ; and 
cleaning of masonry work shall be demonstrated during the construction of 
the panels. Installation or application procedures for anchors, wall ties, 

CMU control joints, brick expansion joints, insulation, flashing, brick 
soldier, row lock courses and weep holes shall be shown in the sample 
panels. The panels shall contain [a masonry bonded corner] [a stacked bond 
corner] that includes a bond beam corner. Panels shall show [parging] 
[and] [installation of electrical boxes and conduit] . Panels that 
represent reinforced masonry shall contain a 600 by 600 mm 2 by 2 foot 
opening placed at least 600 mm 2 feet above the panel base and 600 mm 2 feet 

away from all free edges, corners, and control joints. Required 
reinforcing shall be provided around this opening as well as at wall 
corners and control joints. 

1.3.3 Construction Method 

Where anchored veneer walls are required, the Contractor shall demonstrate 
and receive approval for the method of construction; i.e., either bring up 
the two wythes together or separately, with the insulation and appropriate 
ties placed within the specified tolerances across the cavity. Temporary 
provisions shall be demonstrated to preclude mortar or grout droppings in 
the cavity and to provide a clear open air space of the dimensions shown on 
the drawings. Where masonry is to be grouted, the Contractor shall 
demonstrate and receive approval on the method that will be used to bring 
up the masonry wythes; support the reinforcing bars; and grout cells, bond 
beams, lintels, and collar joints using the requirements specified herein. 
If sealer is specified to be applied to the masonry units, sealer shall be 
applied to the sample panels. Panels shall be built on a properly designed 
concrete foundation. 

1.3.4 Usage 

The completed panels shall be used as the standard of workmanship for the 
type of masonry represented. Masonry work shall not commence until the 
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sample panel for that type of masonry construction has been completed and 
approved. Panels shall be protected from the weather and construction 
operations until the masonry work has been completed and approved. After 
completion of the work, the sample panels, including all foundation 
concrete, shall become the property of the Contractor and shall be removed 
from the construction site. 

1.4 DELIVERY, HANDLING, AND STORAGE 

Materials shall be delivered, handled, stored, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material. 

1.4.1 Masonry Units 

Concrete masonry units shall be covered or protected from inclement 
weather. Store Type II, concrete masonry units at the site for a minimum 
of 28 days for air cured units, 10 days for atmospheric steam or water 
cured units, and 3 days for units cured with steam at a pressure of 800 to 
1000 kPa 120 to 150 psi and at a temperature of 180 to 185 degrees C 350 to 
365 degrees F for at least 5 hours. Protect moisture controlled units 
(Type I) from rain and ground water. Prefabricated lintels shall be marked 
on top sides to show either the lintel schedule number or the number and 
size of top and bottom bars. 

1.4.2 Reinforcement, Anchors, and Ties 

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground. Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust. 

1.4.3 Cementitious Materials, Sand and Aggregates 

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands. Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered. Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness. Sand and aggregates shall be stored in a manner to prevent 
contamination or segregation. 

1.5 STRUCTURAL MASONRY 

1.5.1 Special Inspection 

************************************************************************** 
NOTE: This paragraph will be used for masonry 
construction only when f'm used in design is more 
than 10 MPa (1500 psi) . 

************************************************************************** 

A qualified masonry inspector approved by the Contracting Officer shall 
perform inspection of the masonry work. Minimum qualifications for the 
masonry inspector shall be 5 years of reinforced masonry inspection 
experience or acceptance by a State, municipality, or other governmental 
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body having a program of examining and certifying inspectors for reinforced 
masonry construction. The masonry inspector shall be present during 
preparation of masonry prisms, sampling and placing of masonry units, 
placement of reinforcement (including placement of dowels in footings and 
foundation walls), inspection of grout space, immediately prior to closing 
of cleanouts, and during grouting operations. The masonry inspector shall 
assure Contractor compliance with the drawings and specifications. The 
masonry inspector shall keep a complete record of all inspections and shall 
submit daily written reports to the Quality Control Supervisory 
Representative reporting the quality of masonry construction. 

1.5.2 Unit Strength Method 

************************************************************************** 
NOTE: Use this method for clay masonry conforming 
to ASTM C 216, ASTM C 62, or ASTM C 652, and tested 
by ASTM C 67, with bed joints not exceeding 16 mm 
(5/8 inch) and grouted, ASTM C 476, with strength at 
least equal to f'm, and also for concrete masonry 
units conforming to ASTM C 90 or ASTM C 55, with bed 
joints and grout same as clay masonry. If masonry 
does not meet these requirements, use Prism Test 
Method. 

************************************************************************** 

Compute compressive strength of masonry system "Unit Strength Method," ACI 
530/530.1. Submit calculations and certifications of unit and mortar 
strength. 

1. 5 .3 Seismic Requirement 

************************************************************************** 
NOTE: For Army projects refer to TI 809-04; for 
Navy projects refer to minimum seismic reinforcing 
required in NAVFAC P-355, Chapter 13. 

************************************************************************** 

In addition to design requirements of ICC IPC, the Contractor shall provide 
additional seismic reinforcement [in accordance with TI 809-04] [as 
detailed on [the drawings] [sketches [ ] which are attached at the rear 
of this section]]. The total minimum reinforcing percentage for structural 
walls shall be 0.20 percent and non-structural walls shall be 0.15 percent. 

The maximum spacing of reinforcing bars shall be as follows: 

Wall Type Vertical Horizontal 

Structural 0.609 m 1. 219 m 

Non-structural 1.219 m 2.032 m 

Wall Type Vertical Horizontal 

Structural 24 inches 48 inches 
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Wall Type 
Non-structural 

Vertical 
48 inches 

Horizontal 
80 inches 

Bond beams are required at the top of footings, at the bottom and top of 
openings at roof and floor levels, and at the top of parapet walls. 

1.6 QUALITY ASSURANCE 

1.6.1 Appearance 

************************************************************************** 
NOTE: A typical manufacturing batch of brick 
produces about 150,000 brick. Confirm with 
manufacturer if the job can be run in one batch to 
utilize the desirable bracketed option in the 
following paragraph. 

************************************************************************** 

[Bricks shall be manufactured at one time and from the same batch.] Blend 
all brick to produce a uniform appearance when installed. An observable 
"banding" or "layering" of colors or textures caused by improperly mixed 
brick is unacceptable. 

1. 6 .2 Testing 

Masonry strength shall be determined in accordance with AC! 530/530.1; 
submit test reports on three prisms as specified in ACI 530/530.1. The 
cost of testing shall be paid by the Contractor. 

1. 6 .3 Spare Vibrator 

************************************************************************** 
NOTE: On small projects, requirement for spare 
vibrator may be deleted. 

************************************************************************** 

Maintain at least one spare vibrator on site at all times. 

1.6.4 Bracing and Scaffolding 

Provide bracing and scaffolding necessary for masonry work. Design bracing 
to resist wind pressure as required by local code. 

PART 2 PRODUCTS 

2.1 GENERAL REQUIREMENTS 

The source of materials which will affect the appearance of the finished 
work shall not be changed after the work has started except with 
Contracting Officer's approval. The Contractor has the option to use 
either hard metric or substitute inch-pound (soft-metric) CMU products. If 
the Contractor decides to substitute inch-pound CMU products, the following 
additional requirements shall be met: 
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a. The metric dimensions indicated on the drawings shall not be 
altered to accommodate inch-pound CMU products either horizontally 
or vertically. The 100 mm building module shall be maintained, 
except for the CMU products themselves. 

b. Mortar joint widths shall be maintained as specified. 

c. Rebars shall not be cut, bent or eliminated to fit into the 
inch-pound CMU products module. 

d. Brick and inch-pound CMU products shall not be reduced in size 
by more than one-third (1/3) in height and one-half (1/2) in 
length. Cut CMU products shall not be located at ends of walls, 
corners, and other openings. 

e. Cut, exposed brick and CMU products· shall be held to a minimum 
and located where they would have the least impact on the 
architectural aesthetic goals of the facility. 

f. Other building components, built into the CMU products, such 
as window frames, door frames, louvers, grilles, fire dampers, 
etc., that are required to be metric, shall remain metric. 

g. Additional metric guidance shall conform to Section 01415 
METRIC MEASUREMENTS. 

2.2 CLAY OR SHALE BRICK 

************************************************************************** 
NOTE: The manufacturer's name and color number or 
color range will be indicated on the drawings along 
with the following note: "Colors or color ranges 
indicated are for identification purposes only and 
are not intended to limit selection of similar color 
or color range from other manufacturers.• 

Grade SW brick provides a high degree of resistance 
to frost action and deterioration by weathering. 
Grade MW brick provides a moderate degree of 
resistance. Brick facings may be limited to Grade 
SW units where previous experience indicates that 
surfaces of Grade MW facings, 10 years of age in the 
project area, have deteriorated due to weathering. 

Types FBS and HBS brick are for general use where 
normal size variation and color range is acceptable. 

Types FBX and HBX permit less variation. Types FBA 
and HBA permit large variations for special 
architectural effect. 

Bricks of various modular sizes are available and, 
if for architectural reasons, other size bricks are 
included in the design, the nominal size selected 
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shall be specified as necessary. If larger units, 
such as utility brick are required, change the 
specified dimensions. If nominal dimensions are 
used, they should be so noted. 

************************************************************************** 

Color range and texture of clay or shale brick shall be as indicated and 
shall conform to the approved sample. Brick shall conform to ASTM C 62; 
Grade SW shall be used for brick in contact with earth or grade and for 
[the first six exterior courses above grade] [all exterior work] and for 
all nonvertical surfaces. Grade SW or MW shall be used in other brickwork. 
Average dimensions of brick shall be 90 mm thick, 57 mm high, and 190 mm 

long (standard) 3-5/8 inches thick, 2-1/4 inches high, and 8 inches long 
(standard) or 4 inches thick, 2-2/3 inches high, and 8 inches long (nominal), 
subject to the tolerances specified in ASTM C 62. Brick shall be tested 
for efflorescence. Clay or shale brick units shall be delivered 
factory-blended to provide a uniform appearance and color range in the 
completed wall. 

2.2.1 Solid Clay or Shale Brick 

************************************************************************** 
NOTE: ASTM C 216 may be deleted for projects 
located where brick conforming to ASTM C 62 provides 
aesthetic appearance that does not detract from the 
design, is generally available and predominantly 
used in the area, and the specific brick will blend 
with existing or adjacent architecture. 

Specify facing brick only where aesthetic value is a 
prime consideration or to match existing 
construction. See ASTM C 216 for conditions under 
which Grade MW may be allowed. 

If larger units, such as utility brick, are 
required, change the specified dimensions. If 
nominal dimensions are used, they should be so 
noted. Consider tpe use of closure or utility brick 
when it is architecturally acceptable, though not 
solid, at least as a Contractor's option. The cost 
per square foot of wall is about 15 percent less for 
closure brick, 20 percent less for utility brick, 
than for standard brick. Use paragraph titled 
"Closure or Utility Brick" below. 

************************************************************************** 

Solid clay or shale brick shall conform to [ASTM C 62] [ASTM C 216, Type 
[FBS] [FBA] [FBX]] . Brick size shall be modular and the nominal size of 
the brick used shall be 92 mm 3-5/8 inches thick, 57 mm 2-1/4 inches high, 
and 200 mm 8 inches long (nominal) or 100 mm thick, 68 mm high and 200 mm 
long (nominal) 4 inches thick, 2-2/3 inches high and 8 inches long (nominal) 

Minimum compressive strength of the brick shall be [ ] MPa psi. 
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2.2.2 Hollow Clay or Shale Brick 

************************************************************************** 
NOTE: For exposed exterior and interior masonry, 
HBX has narrow color variation and high degree of 
mechanical perfection. Use HBS where greater 
variation is allowed. For architectural effects 
resulting from nonuniformity in size, color, and 
texture, use HBA. Use HBB where color and texture 
are not a consideration and a greater variation in 
size is permitted. 

************************************************************************** 

Hollow clay or shale brick shall conform to ASTM C 652, Type [HBS] [HBX] 
[HBA] [HBB] . Brick size shall be modular and the nominal size of the brick 
used shall be [~~-] mm [~~-] inches thick, [~~-] mm [~~-] inches 
high, and [~~-] mm [~~-] inches long. Where vertical reinforcement is 
shown in hollow brick, the minimum cell dimension shall be 64 mm (2-1/2 
inches) 2-1/2 inches and the units shall be designed to provide precise 
vertical alignment of the cells. Minimum compressive strength of the brick 
shall be [~~-} MPa [~~] psi. 

2.2.3 Sand-Lime Brick 

************************************************************************** 
NOTE: Where all sand-lime brick is interior, Grade 
MW may be specified as an option to Grade SW. 

************************************************************************** 

ASTM C 73, Grade SW, approximately 92 mm thick, 57 mm high, 200 mm long 
(nominal) 3 5/8 inches thick, 2 1/4 inches high, and 8 inches long 
(nominal) or nominal modular, with smooth surfaces and natural color. 

2.2.4 Refractory Brick 

ASTM C 27, low-duty type, [~~-] mm [~~-] inches thick, ~~] mm 
[~~] inches high, and [~~-] mm ~~-] inches long. 

2.2.5 Closure or Utility Brick 

ASTM C 216, Grade SW, Type FBS, [92 mm thick, 92 mm high, and 200 mm long 
(closure) 3 5/8 inches thick, 3 5/8 inches high, and 8 inches long (closure) 
] [or] [nominally 100 mm thick, 100 mm high, and 305 mm long (utility) 4 
inches thick, 4 inches high, and 12 inches long (utility)]. [Closure] [or] 
[Utility] brick may be used at the option of the Contractor, provided that 
changes necessitated by the use of such brick shall be the responsibility 
of the Contractor. Color, texture, and range of brick shall match the 
brick [on display at [ ]] [indicated]. 

2.3 CONCRETE BRICK 

************************************************************************** 
NOTE: Type I units are moisture controlled units 
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and will be specified to minimize shrinkage and 
cracking. Grade H is used for high strength and 
resistance to moisture penetration. Grade S is used 
for lesser strength and moisture resistance. 
Combined Grade-Type designations such as H-I and 
S-II are commonly used. Grade N-I units are for 
general use and may be exposed to weather. Split 
face brick (solid concrete facing units), where 
required by design, should be added to this 
paragraph. A particular color and texture may be 
specified when locally available and competitively 
priced. Sizes may be specified for brick or split 
face brick where required by the design. 

************************************************************************** 

Concrete brick shall conform to ASTM C SS, Type [I] [II], Grade [N-I] [N] 
[S] [S-II] . Concrete brick may be used where necessary for filling out in 
concrete masonry unit construction. 

2.4 CONCRETE MASONRY UNITS (CMU) 

************************************************************************** 
NOTE: Three weight classifications are included in 
ASTM C 90. It is important that the weight 
classification desired be designated. If structural 
design requires an f'm greater than 10 MPa (1500 
psi), or if the requirement in subpart d. of 
paragraph entitled •Prism Tests," is specified 
greater than 10 MPa (lSOO psi) that must be 
indicated here by adding an exception which states 
the f'm. 

Type I is moisture controlled, Type II is 
non-moisture controlled. Specify nominal size 
required. Check availability. 

Low alkali cement should be specified for use in CMU 
if efflorescence caused by the use of available 
cement is a problem. If efflorescence is not a 
problem edit last sentence. 

A lightweight high performance CMU has been 
developed by USACERL. This unit provides equivalent 
performance to a standard normal weight CMU, yet 
weighs only 8.5 kg (19 pounds). This CMU does not 
meet a strict interpretation of the ASTM C 90 
requirements and may require a variance from local 
building officials. Contact USACERL for supporting 
technical information. 

Specify lightweight aggregate where required for 
structural or nu• value purposes. Coordinate with 
structural and mechanical designers. Specify only 
normal weight aggregate for single-wythe, ungrouted, 
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I ' 

exterior walls. For PACNAVFACENGCOM projects, 
specify Brick Type II only. Otherwise, light or 
normal weight aggregate should be optional with the 
Contractor, including single wythe, grouted walls. 

For single-wythe, concrete masonry unit exterior 
walls, specify water-repellant admixture for both 
the masonry units and the mortar. This is a 
regional requirement which shall be used, when 
applicable, for SOUTHNAVFACENGCOM projects; when 
appropriate, the requirements may be used for 
projects in other areas. Use only with ASTM C 744 
masonry units. 

************************************************************************** 

Cement shall have a low alkali content and be of one brand. Units shall be 
of modular dimensions and air, water, or steam cured. [Surfaces of units 
which are to be plastered or stuccoed shall be sufficiently rough to 
provide bond]; [elsewhere,] [exposed surfaces of units shall be smooth and 
of uniform texture] . [Exterior concrete masonry units shall have 
water-repellant admixture added during manufacture.] 

a. Hollow Load-Bearing Units: ASTM C 90, Type I or II, made with 
lightweight [or medium weight] [or normal weight] aggregate. 
Provide load-bearing units for exterior walls, foundation walls, 
load-bearing walls, and shear walls. 

b. Hollow Non-Load-Bearing Units: ASTM C 129, Type I or II, made 
with lightweight [or medium weight] [or normal weight] aggregate. 
Load-bearing units may be provided in lieu of non-load-bearing 
units. 

c. Solid Load-Bearing Units: ASTM C 90, Type I or II, lightweight 
[or medium weight] [or normal weight] units. Provide solid units 
[for masonry bearing under structural framing members] [as 
indicated] . 

2.4.1 Aggregates 

************************************************************************** 
NOTE: Where sufficient evidence based on previous 
construction experience indicates concrete masonry 
units manufactured from aggregate from a specific 
source may be subject to excessive popouts and/or 
staining, contract specifications may be written to 
exclude such aggregate. 

************************************************************************** 

Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641: by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification. 
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2.4.2 Kinds and Shapes 

************************************************************************** 
NOTE: Bullnose units will be specified only in 
cases where sharp corners are considered 
objectionable, such as in heavy traffic areas. If 
bullnose units are specified, the locations of use 
will be detailed on the drawings and/or listed in 
this paragraph. 

************************************************************************** 

Units shall be modular in size and shall include closer, jamb, header, 
lintel, and bond beam units and special shapes and sizes to complete the 
work as indicated. In exposed interior masonry surfaces, units having a 
bullnose shall be used for vertical external corners except at door, 
window, and louver jambs. Radius of the bullnose shall be 25 mm 1 inch. 
Units used in exposed masonry surfaces in any one building shall have a 
uniform fine to medium texture and a uniform color. 

2.4.2.1 Architectural Units 

************************************************************************** 
NOTE: Where architectural units are used, local 
sources should be checked to determine available 
shapes, sizes, patterns, and colors. Desired unit 
pattern should be clearly shown on the drawings. 
Delete integral coloring i·f units will be painted or 
if natural color is satisfactory. CMU veneer wythes 
should be solid units to minimize trapping water 
which could lead to damage from freezing, mildew, 
and efflorescence. 

************************************************************************** 

Units shall have patterned face shell. Face shell pattern shall be 
[fluted] [vertical scored] [split ribbed] ] . Units shall be 
integrally colored during manufacture. Color shall be [~~-] Patterned 
face shell shall be properly aligned in the completed wall. 

2.4.2.2 Patterned, Decorative Screen Units 

************************************************************************** 
NOTE: Manufacturer's catalogs will be consulted for 
patterned units locally available. Optional designs 
of patterned units will be shown as necessary for 
competitive bidding. 

Concrete masonry units conforming to applicable 
requirements of ASTM C 129 are suitable for interior 
nonload-bearing screens, and may be specified where 
required. 

************************************************************************** 

Patterned, decorative screen units shall conform to the applicable 
requirements of [ASTM C 90) [ASTM C 129) . Units shall have uniform 
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through-the-wall pattern, color, and texture. 

2.4.3 Fire-Rated CMU 

************************************************************************** 
NOTE: The thickness of fire-rated walls as well as 
the required fire rating will be indicated on the 
drawings. Such walls will be shown as continuous 
from floor to deck above. Sections and details of 
these walls will clearly indicate the extent of such 
walls. Solid grouted concrete and concrete brick 
masonry 150 mm (6 inches) or greater in thickness 
will be considered a 4-hour fire-rated wall 
regardless of aggregate type. 

************************************************************************** 

Concrete masonry units used in fire-rated construction shown on the 
drawings shall be of minimum equivalent thickness for the fire rating 
indicated and the corresponding type of aggregates indicated in TABLE I. 
Units containing more than one of the aggregates listed in TABLE I will be 
rated on the aggregate requiring the greater minimum equivalent thickness 
to produce the required fire rating. Construction shall conform to ASTM E 
119. 

TABLE I 

FIRE-RATED CONCRETE MASONRY UNITS 

Aggregate Type 

Pumice 

Expanded slag 

Expanded clay, shale, 
or slate 

Limestone, scoria, cinders 
or unexpanded slag 

Calcareous gravel 

Siliceous gravel 

See note (a) below 

Minimum equivalent thickness in 
mm (inches) for fire rating of: 

4 hours 3 hours 2 hours 

120 (4. 7) 100 (4 .0) 75 (3. 0) 

130 (5. 0) 110 (4. 2) 85 (3. 3) 

145 (5. 7) 120 (4. 8) 95 (3. 7) 

150 (5. 9) 130 (5. O) 100 (4. O) 

160 (6 .2) 135 (5. 3) 105 (4. 2) 

170 (6. 7) 145 (5. 7) 115 (4.5) 
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TABLE I 

FIRE-RATED CONCRETE MASONRY UNITS 

Aggregate Type 

Pumice 

Expanded slag 

Expanded clay, shale, 
or slate 

Limestone, scoria, cinders 
or unexpanded slag 

Calcareous gravel 

Siliceous gravel 

See note (a) below 

Minimum equivalent thickness 
inches for fire rating of: 

4 hours 3 hours 2 hours 

4.7 4.0 3.0 

5.0 4.2 3.3 

5.7 4.8 3.7 

5.9 5.0 4.0 

6.2 5.3 4.2 

6.7 5.7 4.5 

(a) Minimum equivalent thickness shall equal net volume as determined 
in conformance with ASTM C 140 divided by the product of the 
actual length and height of the face shell of the unit in 
millimeters inches. Where walls are to receive plaster or be 
faced with brick, or otherwise form an assembly; the thickness of 
plaster or brick or other material in the assembly will be 
included in determining the equivalent thickness. 

2.5 PRECAST CONCRETE ITEMS 

Trim, lintels, copings, splashblocks and door sills shall be factory-made 
units from a plant regularly engaged in producing precast concrete units. 
Unless otherwise indicated, concrete shall be (28] (20] MPa (4,000] (3000] 
psi minimum conforming to Section [03300A CAST-IN-PLACE STRUCTURAL 
CONCRETE] [03300N CAST-IN-PLACE CONCRETE] using 13 mm (1/2 inch) 1/2 inch to 
No. 4 nominal-size coarse aggregate, and minimum reinforcement shall be the 
reinforcement required for handling of the units. Clearance of 20 mm 3/4 
inch shall be maintained between reinforcement and faces of units. Unless 
precast-concrete items have been subjected during manufacture to 
saturated-steam pressure of at least 827 kPa (120 psi) 120 psi for at least 
5 hours, the items, after casting, shall be either damp-cured for 24 hours 
or steam-cured and shali then be aged under cover for 28 days or longer. 
Cast-concrete members weighing over 35 kg 80 pounds shall have built-in 
loops of galvanized wire or other approved provisions for lifting and 
anchoring. Units shall have beds and joints at right angles to the face, 
with sharp true arises and shall be cast with drip grooves on the underside 
where units overhang walls. Exposed-to-view surfaces shall be free of 
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surface voids, spalls, cracks, and chipped or broken edges. Precast units 
exposed-to-view shall be of uniform appearance and color. Unless otherwise 
specified, units shall have a smooth dense finish. Prior to use, each item 
shall be wetted and inspected for crazing. Items showing evidence of 
dusting, spalling, crazing, or having surfaces treated with a protective 
coating will be rejected. 

2.5.1 Lintels 

************************************************************************** 
NOTE: Insert strength of concrete; precast lintels 
usually range from 17 to 25 MPa (2500 to 3500 psi). 

************************************************************************** 

Precast lintels, unless otherwise shown, shall be of a thickness equal to 
the wall and reinforced with two No. 4 bars for the full length. Top of 
lintels shall be labeled "TOP" or otherwise identified and each lintel 
shall be clearly marked to show location in the structure. In reinforced 
masonry, lintels shall conform to ACI 318M/318RM for flexural and shear 
strength and shall have at least 200 mm 8 inches bearing at each end. 
Concrete shall have a minimum 28 day compressive strength of [~~-] MPa psi 
using 12 mm 1/2 inch to No. 4 nominal-size coarse aggregate. 

Reinforcement shall conform to ASTM A 615/A 615M Grade 400 MPa 60. Limit 
lintel deflection due to dead plus live load to L/600 or 7 mm 0.3 inches. 
Provide top and bottom bars for lintels over 900 mm 36 inches in length. 

2.5.2 Sills and Copings 

Sills and copings shall be cast with washes. Sills for windows having 
mullions shall be cast in sections with head joints at mullions and a 6 mm 
(1/4 inch) 1/4 inch allowance for mortar joints. The ends of sills, except 
a 20 mm 3/4 inch wide margin at exposed surfaces, shall be roughened for 
bond. Treads of door sills shall have rounded nosings. [Reinforce sills 
with not less than two No. 15 No. 4 bars.] 

2.5.3 Splash Blocks 

Splash blocks shall be as detailed. Reinforcement shall be the 
manufacturer's standard. 

2.5.4 Flue Linings and Thimbles 

ASTM C 315, free from fractures. Sizes and shapes shall be as indicated. 

2.6 STONE ITEMS 

************************************************************************** 
NOTE: The stone specified herein is for structures 
requiring a limited quantity of cut stone. Where 
previous experience indicates difficulty in 
obtaining precast concrete trim of the specified 
quality, stone may be specified as a Contractor's 
option. 

************************************************************************** 
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Stone for trim, sills, lintels, and copings shall be limestone, sandstone, 
or granite, and shall be cut to the design shown. Sandstone shall be 
standard grade, buff, gray, or buff brown, with a smooth finish free from 
clay pits and t·ool marks. Granite shall be a good commercial grade 
building granite of medium or moderately coarse grain, and a light or 
medium gray or light pink color, with a smooth machine finish on washes, 
4-cut finish on treads, and 6-cut or equivalent machine finish on other 
exposed surfaces. Limestone shall be standard buff limestone with a smooth 
machine finish free from tool marks. Lintels, except when supported by a 
steel member, shall be 100 mm 4 inches or more thick from face to back edge 
and of the depth required to support the masonry over the opening. Stone 
shall have beds and joints at right angles to the face, with sharp, true 
arises. Copings and sills shall be provided with washes, and where 
overhanging the walls, shall have drips cut on the underside. 

2.7 MORTAR FOR STRUCTURAL MASONRY 

************************************************************************** 

Mortar 

Loose 

NOTE: The defaults for mortar and grout materials 
in ASTM C 270 and ASTM C 476 are alright for general 
construction. Specify Type III portland cement for 
cold weather construction, Type II for moderate 
sulfate resistance. The blended cements make a gray 
mortar; specify portland cement mortar or masonry 
cement if white or colored mortar is necessary. Use 
only Type S for exterior walls and M below ground. 
Do not use Type O in areas of moderate or high 
seismic activity. Do not use Type N in areas of 
high seismic activity. 

A, added to Type designation, i.e. IIA, means 
air-entrained. Use this for exterior mortar in 
severe climates, but do not use for grout. 

ASTM C 270 TABLE 2 Property Specification Requirements 
(For laboratory prepared mortar only) 

Type Average Water Air Aggregate 
Compressive Retention Content Ratio 
Strength Min. Max. (Measured 
at 28 Days Percent Percent in Damp, 

Min. MP a Condition) 

Cement-lime M 17 75 12 Not less than 
s 12 75 12 2 1/4 and 
N 5 75 14* not more than 
0 2 75 14* 3 1/2 times 

the sum of 
the 

Masonry cement M 17 75 ** separate 
s 12 75 ** volumes of 
N 5 75 ** cementitious 
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ASTM C 270 TABLE 2 Property Specification Requirements 
(For laboratory prepared mortar only) 

Mortar Type Average Water Air Aggregate 

Loose 

Mortar 

Loose 

Compressive Retention Content Ratio 
Strength Min. Max. (Measured 
at 28 Days Percent Percent in Damp, 

Min. MP a Condition) 
0 2 75 ** materials 

* When structural reinforcement is incorporated in cement-lime 
mortar, the maximum air content shall be 12 percent. 

** When structural reinforcement is incorporated in masonry 
cement mortar, the maximum air content shall be 18 percent. 

Type N should be used only for non-load-bearing walls. 
Approximate the f'm of the unit masonry. Mortars should 
be slightly weaker than masonry units so that cracking 
will occur in joints where easy to repair. 

ASTM C 270 TABLE 2 Property Specification Requirements 
(For laboratory prepared mortar only) 

Type Average Water Air Aggregate 
Compressive Retention Content Ratio 
Strength Min. Max. (Measured 
at 28 Days Percent Percent in Damp, 

Min. psi Condition) 

in 

Cement-lime M 2500 75 12 Not less 
than 

s 1800 75 12 2 1/4 and 
N 750 75 14* not more 

than 
0 350 75 14* 3 1/2 times 

the sum of 
the 

Masonry cement M 2500 75 ** separate 
s 1800 75 ** volumes of 
N 750 75 ** cementitious 
0 350 75 ** materials 

* When structural reinforcement is incorporated in cement-lime 
mortar, the maximum air content shall be 12 percent. 

** When structural reinforcement is incorporated in masonry 
cement mortar, the maximum air content shall be 18 percent. 

Type N should be used only for non-load-bearing walls. 
Approximate the f'm of the unit masonry. Mortars should be 
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Mortar 

Loose 

ASTM C 270 TABLE 2 Property Specification Requirements 
(For laboratory prepared mortar only) 

Type Average Water Air Aggregate 
Compressive Retention Content Ratio 
Strength Min. Max. (Measured 
at 28 Days Percent Percent in Damp, 

Min. psi Condition) 
slightly weaker than masonry units so that cracking will 

in 

occur in joints where easy to repair. 
************************************************************************** 

ASTM C 270, Type [M] [NJ [SJ. Strength (f'm) as indicated. Test in 
accordance with ASTM C 780. [Use Type [I] [II] [III] portland cement.] [Use 
Type [IS] [IP] [I(PM)J blended hydraulic cement.] [Use Masonry cement.] Do 
not use admixtures containing chlorides. When structural reinforcement is 
incorporated, maximum air-content shall be 12 percent in cement-lime mortar 
and 18 percent in masonry cement mortar. 

2.8 MASONRY MORTAR 

************************************************************************** 
NOTE: See ASTM C 270 for guidance in selecting 
mortar types. Use Type M when masonry is in contact 
with earth and high degree of compressive strength 
is required. 

Type S should be used for reinforced masonry and 
when high degree of compressive strength or high 
degree of lateral load resistance is required. Type 
S mortar provides worability, weather tightness, 
durability and corrosion protection, and will be 
used for most work. For cavity wall construction, a 
high degree of lateral load is defined as an 130 
km/h (80 mph) wind. 

Type N mortar generally provides improved 
workability and weather tightness; it has lower 
strength, durability and corrosion protection than 
Type S. It should be used for all general interior 
and exterior above grade masonry construction 
including chimneys and parapets unless higher 
compressive strength or a high degree of lateral 
load resistance is required. For SOUTHNAVFACENGCOM 
projects, use only Type S mortar for exterior walls 
except use Type M mortar when masonry is in contact 
with earth. 

The proportions allowed by ASTM C 270 for 
cement-lime mortars can result in properties that 
are essentially of another mortar type. Mortars 
proportioned for high strength can lead to debonding 
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between the mortar joint and the brick resulting in 
reduced wall flexural capacity and increased water 
penetration leading to efflorescence problems. 
Therefore the proportions for cement-lime Types S 
and N mortars will be as shown below. 

Mortar coloring may be specified as required by 
architectural design. 

Low alkali cement should be specified for use in 
mortar if efflorescence caused by the use of 
available cement is a problem. 

************************************************************************** 

Type M mortar shall conform to ASTM C 270 and shall be used for foundation 
walls [, basement walls,] [and piers]. Mortar Type [S] [N] shall conform 
to the proportion specification of ASTM C 270 except Type S cement-lime 
mortar proportions shall be 1 part cement, 1/2 part lime and 4-1/2 parts 
aggregate; Type N cement-lime mortar proportions shall be 1 part cement, 1 
part lime and 6 parts aggregate. Type N or S mortar shall be used for 
non-load-bearing, non-shear-wall interior masonry; [approved commercial 
fire clay mortar or refractory cement {calcium-aluminate) mortar for fire 
brick and flue liners;] and Type S for remaining masonry work; except where 
higher compressive strength is indicated on structural drawings. When 
masonry cement ASTM C 91 is used the maximum air content shall be limited 
to 12 percent and performance equal to cement-lime mortar shall be 
verified. Verification of masonry cement performance shall be based on 
ASTM C 780 and ASTM C 1072. Pointing mortar in showers and kitchens shall 
contain ammonium stearate, or aluminum tri-stearate, or calcium stearate in 
an amount equal to 3 percent by weight of cement used. Cement shall have a 
low alkali content and be of one brand. Aggregates shall be from one 
source. 

2.8.1 Admixtures for Masonry Mortar 

************************************************************************** 
NOTE: Admixtures may cause efflorescence and may 
adversely affect the strength of the mix or the 
protection of embedded steel items. 

************************************************************************** 

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval. Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C 
494M, Type C. 

2.8.2 Colored Mortar 

************************************************************************** 
NOTE: Indicate on the drawings locations of colored 
mortar. 

************************************************************************** 

Mortar coloring shall be added to the mortar used for exposed masonry 
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surfaces to produce a uniform color matching [~~-] . Quantity of pigment 
to cementitious content of the masonry cement shall not exceed [5] [~~-] 

by weight; carbon black shall not exceed [l] [~~-] percent by weight. 
Quantity of pigment to cementitious content of cement-lime mix shall not 
exceed [10] [~~-] percent by weight, carbon black no more than [2] 
[~~-] percent by weight. Mortar coloring shall be chemically inert, of 
finely ground limeproof pigment, and furnished in accurately pre-measured 
and packaged units that can be added to a measured amount of cement. 
Compressive strength of colored mortar shall equal ~~-]. 

2.8.3 Hydrated Lime and Alternates 

************************************************************************** 
NOTE: Lime alternates can increase spreadability. 

************************************************************************** 

Hydrated lime shall conform to ASTM C 207, Type [S] [SA]. Lime alternates 
which have a current ICBO, ICBO UBC, Evaluation Report number whose 
findings state it may be used as an alternate to lime for Type M, S, N, and 
O mortars will be deemed acceptable provided the user follows the 
manufacturer's proportions and mixing instructions as set forth in ICBO 
report. 

2.8.4 Cement 

Portland cement shall conform to ASTM C 150, Type I, [IA,] II, [IIA,] or 
III, [IIIA] . Masonry cement shall conform to ASTM C 91, Type [N] [S] [M] 
Containers shall bear complete instructions for proportioning and mixing to 
obtain the required types of mortar. 

2.8.5 Pre-Mixed Mortar 

Pre-mixed mortar shall conform to ASTM C 1142, Type [RN] [RS] [RM] . 

2.8.6 Sand and Water 

Sand shall conform to ASTM C 144. Water shall be clean, potable, and free 
from substances which could adversely affect the mortar. 

2.9 WATER-REPELLANT ADMIXTURE 

************************************************************************** 
NOTE: For single-wythe, concrete masonry unit 
exterior walls, specify water-repellant admixture 
for both the masonry units and the mortar. This is 
a regional requirement which shall be used, when 
applicable, for SOUTHNAVFACENGCOM projects; when 
appropriate, the requirements may be used for 
projects in other areas. Use only with ASTM C 744 
masonry units. 

************************************************************************** 

Polymeric type formulated to reduce porosity and water transmission. 
Construct panels of masonry units conforming to ASTM C 744 and mortar which 

SECTION 04200 Page 30 



contain the water-repellant admixture. When tested in accordance with ASTM 
C 1072, such panels shall have flexural strength not less than that 
specified or indicated. When tested in accordance with ASTM E 514, panels 
shall exhibit no water visible on back of test panel and no leaks through 
the panel after 24 hours, and not more than 25 percent of wall area shall 
be damp after 72 hours. 

2.10 GROUT AND READY-MIXED GROUT 

************************************************************************** 
NOTE: Low alkali cement should be specified for use 
in grout if efflorescence caused by the use of 
available cement is a problem. 

For structural masonry, the following applies. 
defaults for mortar and grout materials in ASTM 
270 and ASTM C 476 are alright for general 
construction. Specify Type III portland cement 
cold weather construction, Type II for moderate 
sulfate resistance. The blended cements make a 

The 
c 

for 

gray 
mortar; specify portland cement mortar or masonry 
cement if white or colored mortar is necessary. Use 
only Type S for exterior walls and M below ground. 
Do not use Type O in areas of moderate or high 
seismic activity. Do not use Type N in areas of 
high seismic activity. 

Choice of fine or coarse grout depends on width of 
grout space and pour height; a table with this 
information is in ACI 530/530.1. 

************************************************************************** 

Grout shall conform to ASTM C 476, [fine] [coarse]. Cement used in grout 
shall have a low alkali content. Grout slump shall be between 200 and 
[250) [280] mm. 8 and [10] [11] inches. Minimum grout strength shall be 14 
MPa 2000 psi in 28 days, as tested by ASTM C 1019. Grout shall be used 
subject to the limitations of Table III. Proportions shall not be changed 
and materials with different physical or chemical characteristics shall not 
be used in grout for the work unless additional evidence is furnished that 
the grout meets the specified requirements. Ready-Mixed grout shall 
conform to ASTM C 94/C 94M. 

2.10.1 Admixtures for Grout 

************************************************************************** 
NOTE: Admixtures, including air entrainment, may 
cause efflorescence and may adversely affect the 
strength of the mix or the protection of embedded 
steel items. 

A grouting-aid admixture may be desirable when 
concrete masonry and clay brick units are highly 
absorbent to reduce early water loss, promote 
bonding, and produce slight expansion to help ensure 
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complete filling of cavities. 
************************************************************************** 

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval; accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494/C 
494M, Type C. In general, air-entrainment, anti-freeze or chloride 
admixtures shall not be used except as approved by the Contracting Officer. 

2.10.2 Grout Barriers 

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal. 

2.11 ANCHORS, TIES, AND BAR POSITIONERS 

************************************************************************** 

Exposure 

NOTE: By definition, ties are connections between 
masonry elements, anchors connect masonry to the 
structure, and fasteners are for attachments to 
masonry. The anchors and ties specified in this 
paragraph are primarily used to laterally tie 
masonry veneer to backup elements. Anchors and ties 
not incorporated in the design will be deleted. If 
special anchors or ties are required by the design, 
they will be specified to meet the necessary 
requirements. 

Wire ties, centering devices, and joint 
reinforcement are available with three weights of 
zinc coating and are recommended for the following 
types of exposure: 

Finish 
Wt. of Coating in 
Gram Per Sq. Meter 
for 9 ga wire 

Joint reinforcement, 
interior walls 

ASTM A 641/A 641M' 
Class l 

100 

Wire ties or anchors in 
exterior, completely 
embedded in mortar or grout 

ASTM A 641/A 641M 
Class 3 

Wire ties or anchors in ASTM A 153/A 153M 540 
exterior walls not Class B 
completely embedded in mortar 
or grout 

Joint reinforcement in 
exterior walls or interior 
walls exposed to moist 
environments (e.g. natatoria 

ASTM A 641/A 641M 
Class B 

SECTION 04200 Page 32 

270 

540 



Exposure Finish 
Wt. of Coating in 
Gram Per Sq. Meter 
for 9 ga wire 

and food processing) 

Exposure Finish 
Wt. of Coating in 
Oz. Per Sq. Foot 
for 9 ga wire 

Joint reinforcement, 
interior walls 

ASTM A 641/A 641M 
Class 1 

Wire ties or anchors in ASTM A 641/A 641M 
exterior, completely Class 3 
embedded in mortar or grout 

Wire ties or anchors in ASTM A 153/A 153M 
exterior walls not Class B 
completely embedded in mortar 
or grout 

Joint reinforcement in 
exterior walls or interior 
walls exposed to moist 
en ironments e.g. natatoria 
and food processing) 

Sheet metal ties or anchors 
exposed to weather 

Sheet metal ties or anchors 
completely embedded in 
mortar 

Sheet metal ties or anchors 
exposed to weather 

ASTM A 641/A 641M 
Class B 

Finish 

ASTM A 153/A 153M 
Class B 

ASTM A 653/A 653M 
180 

Finish 

ASTM A 153/A 153M 
Class B 

Sheet metal ties or anchors ASTM A 653/A 653M 
completely embedded in Class G60 
mortar 

.35 

.90 

1.80 

1.80 

Wt. of Coating 
sheets) Gram Per 

Sq. Meter 

458 

180 

Wt. of Coating 
sheets) Oz. Per 

Sq. Foot 

1.50 

.60 

Anchors and ties shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2. Steel wire 
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used for anchors and ties shall be fabricated from steel wire conforming to 
ASTM A 82. Wire ties or anchors in exterior walls shall conform to ASTM A 
641/A 641M. Joint reinforcement in interior walls, and in exterior or 
interior walls exposed to moist environment shall conform to ASTM A 641/A 
641M; coordinate with paragraph JOINT REINFORCEMENT below. Anchors and 
ties shall be sized to provide a minimum of 16 mm 5/8 inch mortar cover 
from either face. 

2.11.1 Wire Mesh Ties 

************************************************************************** 
NOTE: Wire mesh ties will only be used to tie 100 
mm (4 inch) thick concrete masonry unit partitions 
to other intersecting masonry partition walls. 

************************************************************************** 

Wire mesh for tying 100 mm 4 inch thick concrete masonry unit partitions to 
other intersecting masonry partitions shall be 13 mm 1/2 inch mesh of 
minimum 16 gauge 16 gauge steel wire. Minimum lengths shall be not less 
than 300 mm 12 inches. 

2.11.2 Wall Ties 

************************************************************************** 
NOTE: Wall ties will be specified to provide an 
option to the typically used continuous joint 
reinforcement to anchor the outer wythe to the inner 
wythe of anchored veneer construction. Vertical 
spacing will normally be 400 mm (16 inches) on 
center and horizontal spacing of the unit ties will 
normally be 600 mm (24 inches) on center. 

For SOUTHNAVFACENGCOM projects, add to text: 
"Provide anchors and ties for cavity walls with 
integral drip located in the cavity.• Do not use 
corrugated metal ties in cavity walls; they are very 
thin and prone to corrosion. These ties are 
generally used in residential construction. 

z-shaped ties should only be specified when bonding 
walls constructed with solid units (not less than 75 
percent of the gross cross-sectional area being 
solid). Rectangular ties may be used with either 
solid or hollow units. 

Adjustable wall ties may be used in areas of low 
seismic activity when the design wind speed is less 
than 160 km/hr (100 mph); designer must follow the 
guidance provided in TI 809-04 Seismic Design for 
Buildings for any seismic design. Adjustable wall 
ties are normally used when constructing one wythe 
independent of the other. The preferred method of 
construction, however, is to bring the wythes up 
together. Delete the sentences pertaining to 
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adjustable ties when they are not permitted. 
************************************************************************** 

Wall ties shall be rectangular-shaped or Z-shaped fabricated of 5 mm 3/16 
inch diameter zinc-coated steel wire. Rectangular wall ties shall be no 
less than 100 mm 4 inches wide. Wall ties may also be of a continuous type 
conforming to paragraph JOINT REINFORCEMENT. Adjustable type wall ties, if 
approved for use, shall consist of two essentially u-shaped elements 
fabricated of 5 mm 3/16 inch diameter zinc-coated steel wire. Adjustable 
ties shall be of the double pintle to eye type and shall allow a maximum of 
13 mm 1/2 inch eccentricity between each element of the tie. Play between 
pintle and eye opening shall be not more than 2 mm (1/16 inch) 1/16 inch. 
The pintle and eye elements shall be formed so that both can be in the same 
plane. 

2.11.3 Dovetail Anchors 

Dovetail anchors shall be of the flexible wire type, 5 mm 3/16 inch 
diameter zinc-coated steel wire, triangular shaped, and attached to a 12 
gauge 12 gauge or heavier steel dovetail section. These anchors shall be 
used for anchorage of veneer wythes or composite-wall facings extending 
over the face of concrete columns, beams, or walls. Cells within vertical 
planes of these anchors shall be filled solid with grout for full height of 
walls or partitions, or solid units may be used. Dovetail slots are 
specified in Section [03300A CAST-IN-PLACE STRUCTURAL CONCRETE] [03300N 
CAST-IN-PLACE CONCRETE] . 

2.11.4 Adjustable Anchors 

************************************************************************** 
NOTE: Adjustable anchors will be used to anchor 
masonry to structural steel columns or beams. The 
fixed portion of the anchors (steel anchor rods) 
will be welded to the structural steel member. In 
instances where standard anchors are not available, 
such as when anchoring masonry to a steel beam that 
is offset from the masonry wall line, anchors will 
be detailed on the drawings. 

************************************************************************** 

Adjustable anchors shall be 5 mm 3/16 inch diameter steel wire, 
triangular-shaped. Anchors attached to steel shall be 8 mm 5/16 inch 
diameter steel bars placed to provide 2 mm (1/16 inch) 1/16 inch play 
between flexible anchors and structural steel members. Spacers shall be 
welded to rods and columns. Equivalent welded-on steel anchor rods or 
shapes standard with the flexible-anchor manufacturer may be furnished when 
approved. Welds shall be cleaned and given one coat of zinc-rich touch up 
paint. 

2.11.5 Bar Positioners 

Bar positioners, used to prevent displacement of reinforcing bars during 
the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish. Not more 
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than one wire shall cross the cell. 

2.12 JOINT REINFORCEMENT 

************************************************************************** 
NOTE: Location of horizontal joint reinforcement 
should be shown on the drawings. Reinforcement will 
have one wire in each mortar bed. Truss-type joint 
reinforcement will not be used. Adjustable joint 
reinforcement assemblies may be used in certain 
types of construction where it is feasible to 
construct one wythe independent of the other. If 
the type of design does not permit this type of 
construction, delete the sentences pertaining to 
adjustable joint reinforcement assemblies. 

Various combinations of wire sizes are available and 
are usually designated as follows: 

************************************************************************** 

Long. wires 

Standard 
Heavy Duty 
Extra Heavy Duty 

Standard 
Heavy Duty 
Extra Heavy Duty 

3.8 mm 
4.8 mm 
4.8 mm 

Long. wires 

Cross wires 

9 gauge (0.1483 inch) 
3/16 inch (0.1875 inch) 
3/16 inch 

3.8 mm 
3.8 mm 
4.8 mm 

Cross wires 

9 gauge 
9 gauge 

3/16 inch 

Reinforcement made with 4.2 mm (8 gauge) wire is 
considered special and is not available from all 
manufacturers. 

************************************************************************** 

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82, welded construction. Tack welding will not be acceptable in 
reinforcement used for wall ties. Wire shall have zinc coating conforming 
to ASTM A 153/A 153M, Class B-2. All wires shall be a minimum of [9] 
[ ] gauge. Reinforcement shall be ladder type design, having one 
longitudinal wire in the mortar bed of each face shell for hollow units and 
one wire for solid units. Joint reinforcement shall be placed a minimum of 
16 mm 5/8 inch cover from either face. The distance between crosswires 
shall not exceed 400 mm 16 inches. Joint reinforcement for straight runs 
shall be furnished in flat sections not less than 3 m 10 feet long. Joint 
reinforcement shall be provided with factory formed corners and 
intersections. If approved for use, joint reinforcement may be furnished 
with adjustable wall tie features. 
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2.13 REINFORCING STEEL BARS AND RODS 

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade 
60. 

2.14 CONTROL JOINT KEYS 

************************************************************************** 
NOTE: Control joint keys are generally not required 
vertically between the floor line or grade to other 
floor lines or roofs and no shear transfer is 
required across control joints. Delete paragraph 
when not required. Control joints will be detailed 
on the drawings. When control joint keys are not 
required by design, the control joint detail will 
show the head joint completely filled with mortar 
for the width of the wythe; but joints will be 
flush, raked, or raked and sealed as required. 

************************************************************************** 

Control joint keys shall be a factory fabricated solid section of natural 
or synthetic rubber (or combination thereof) conforming to ASTM D 2000or 
polyvinyl chloride conforming to ASTM D 2287. The material shall be 
resistant to oils and solvents. The control joint key shall be provided 
with a solid shear section not less than 16 mm 5/8 inchthick and 10 mm 3/8 
inch thick flanges, with a tolerance of plus or minus 2 mm (1/16 inch) 1/16 
inch. The control joint key shall fit neatly, but without forcing, in 
masonry unit jamb sash grooves. The control joint key shall be flexible at 
a temperature of minus 34 degrees c minus 30 degrees F after five hours 
exposure, and shall have a durometer hardness of not less than 70 when 
tested in accordance with ASTM D 2240. 

2.15 INSULATION 

2.15.1 Rigid Board-Type Insulation 

************************************************************************** 
NOTE: Insert the appropriate thickness and R-Value 
to be used for the insulation. The total R-value 
for the insulation and the total thickness of the 
insulation must be coordinated to fit the space 
provided within the wall cavity. The thickness of 
the insulation must allow for not less than 20 mm 
(3/4 inch) air space between the insulation and the 
facing veneer. This will limit the insulation 
thickness to 50 mm (2 inches) in a 70 mm (2-3/4 
inch) cavity space. If greater insulation thickness 
is required the masonry wall must be designed to 
provide a larger cavity. 

To assure adequate competition, an R-value should be 
chosen that allows several products to meet the 
specified thickness. The range of design R-values 
(in IP units) for foam insulations given by ASHRAE 
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is 5 to 7 per inch. Verify range available from 
manufacturers. An aged R-value in SI units of 2 
(11, in IP units) can be readily achieved with 50 mm 
(2 inches) of insulation. 

Cellular plastic insulations (polystyrene, 
polyurethane and polyisocyanurate) are thermally 
efficient, however, certain precautions should be 
observed in their use due to high smoke development 
and toxicity of the smoke generated by the burning 
of these materials. Cellular plastic insulations 
should only be used in anchored veneer masonry walls 
where the insulation is completely isolated from the 
interior of the building by masonry, including all 
penetrations of the interior wythe. 

************************************************************************** 

Rigid board-type insulation shall be extruded polystyrene, polyurethane, or 
polyisocyanurate. Polystyrene shall conform to ASTM C 578. 
Polyisocyanurate shall conform to ASTM C 1289, Type I, Class 1 or 2, faced 
with aluminum foil on both sides of the foam. The insulation shall be a 
standard product and shall be marked with not less than the manufacturer's 
trademark or name, the specification number, the permeance and R-values. 

2 .15 .1.1 Insulation Thickness and Air Space 

The cavity space shall allow for a maximum insulation thickness of [50) 
[ J mm, [2) [ ) inches, and a minimum air space of 20 mm 3/4 inch. 

2.15.1.2 Aged R-Value 

The insulation shall provide a minimum aged R-value of [2] [11) 
[~~-) for the overall thickness. The aged R-value shall be determined at 
24 degrees C 75 degrees F in accordance with the appropriate referenced 
specification. The stated R-value of the insulation shall be certified by 
an independent testing laboratory or certified by an independent Registered 
Professional Engineer if tests are conducted in the manufacturer's 
laboratory. 

2.15.1.3 Recovered Material 

************************************************************************** 
NOTE: Detailed information concerning EPA 
requirements on recycled/recovered materials is 
available at the following URL's: 
http://www.epa.gov/cpg/products/ and then click on 
the appropriate item from the list (building.htm for 
building insulation, for example) . 
http://www.epa.gov/cpg/products.htm (similar 
results) . 
http://www.epa.gov/cpg/pdf/back.pdf which opens up 
EPA530-R-98-003 (dated July, 1998, titled BACKGROUND 
DOCUMENT FOR PROPOSED CPG III AND DRAFT RMAN III) . 
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Using data from listed locations, fill in blank 
space for required percentage of recycled or 
recovered material. This is in accordance with the 
requirements of 40 CFR 247 and Section 01670 which 
should be included in all projects. 

************************************************************************** 

Contractor shall comply with EPA requirements in accordance with Section 
01670 RECYCLED / RECOVERD MATERIALS. The polyurethane or polyisocyanurate 
foam shall have a minimum recovered material content of [~~-] percent by 
weight of the core material. 

2.15.2 Insulation Adhesive 

Insulation adhesive shall be specifically prepared to adhere the insulation 
to the masonry and, where applicable, to the thru-wall flashing. The 
adhesive shall not deleteriously affect the insulation, and shall have a 
record of satisfactory and proven performance for the conditions under 
which to be used. 

2.16 EXPANSION-JOINT MATERIALS 

Backer rod and sealant shall be adequate to accommodate joint compression 
equal to 50 percent of the width of the joint. The backer rod shall be 
compressible rod stock of polyethylene foam, polyurethane foam, butyl 
rubber foam, or other flexible, nonabsorptive material as recommended by 
the sealant manufacturer. Sealant shall conform to Section 07920 JOINT 
SEALANTS. 

2.17 FLASHING 

************************************************************************** 
NOTE: Require flashing in exterior masonry walls, 
including single-wythe construction, at all 
obstructions such as bond beams, sills, lintels, and 
concrete tie beams. The wall design and detailing 
must conform to National Concrete 
Association (NCMA) publications: 
for Building Dry Concrete Masonry 

Masonry 
TEK 13A, •Details 
Walls"; TEK 53, 

"Design of Concrete Masonry for Crack Control"; TEK 
126, "Flashing Concrete Masonry"; BIA Technical 
Notes 7 for water penetration, resistance; and BIA 
Technical Notes 18A for crack control. Show 
locations and details on project drawings. This is 
a regional requirement which shall be used, when 
applicable, for SOUTHNAVFACENGCOM projects; when 
appropriate, the requirements may be used for 
projects in other areas. 

Reinforced membrane flashing should only be an 
option for residential construction. Do not use 
polyester film flashing on any other type 
construction projects. 
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Copper may stain masonry and deteriorate in high 
chloride environments. 

************************************************************************** 

Flashing shall be as specified in Section 07600 FLASHING AND SHEET METAL. 
Provide one of the following types [except that flashing indicated to 
terminate in reglets shall be metal or coated-metal flashing] [and] [except 
that the material shall be one which is not adversely affected by 
dampproofing material.] 

2.18 

a. Coated-Copper Flashing: 0.2 kg 7 ounce, electrolytic copper sheet, 
uniformly coated on both sides with acidproof, alkaliproof, 
elastic bituminous compound. Factory apply coating to a weight of 
not less than 1.8 kg per square meter 6 ounces per square foot 
(approximately 0.9 kg per square meter 3 ounces per square foot on 
each side). 

b. Copper or Stainless Steel Flashing: Copper, ASTM B 370, minimum 
450 g 16 ounce weight; stainless steel, ASTM A 167, Type 301, 302, 
304, or 316, 4 mm 0.015 inch thick, No. 2D finish. Provide with 
factory-fabricated deformations that mechanically bond flashing 
against horizontal movement in all directions. Deformations shall 
consist of dimples, diagonal corrugations, or a combination of 
dimples and transverse corrugations. 

[c. Reinforced Membrane Flashing: Polyester film core with a 
reinforcing fiberglass scrim bonded to one side. The membrane 
shall be impervious to moisture, flexible, and not affected by 
caustic alkalis. 
than 1/2 hour to 
show no cracking 
over a 2 mm 1/16 

The material, after being exposed for not less 
a temperature of O degrees C 32 degrees F, shall 
when, at that temperature, it is bent 180 degrees 
inch diameter mandrel and then bent at the same 

point over the same size mandrel in the opposite direction 360 
degrees.] 

WEEP HOLE VENTILATORS 

Weephole ventilators shall be prefabricated aluminum, plastic or wood 
blocking sized to form the proper size opening in head joints. Provide 
aluminum and plastic inserts with grill or screen-type openings designed to 
allow the passage of moisture from cavities and to prevent the entrance or 
insects. Ventilators shall be sized to match modular construction with a 
standard 10 mm 3/8 inch mortar joint. 

PART 3 EXECUTION 

3.1 PREPARATION 

Prior to start of work, masonry inspector shall verify the applicable 
onditions as set forth in ACI 530/530.1, inspection. The Contracting 
Officer will serve as inspector or will select a masonry inspector. 
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3.1.1 Hot Weather Installation 

The following precautions shall be taken if masonry is erected when the 
ambient air temperature is more than 37 degrees C 99 degrees F in the shade 
and the relative humidity is less than 50 percent or the ambient air 
temperature exceeds 32 degrees C 90 degrees F and the wind velocity is more 
than 13 km/h 8 mph. All masonry materials shall be shaded from direct 
sunlight; mortar beds shall be spread no more than 1.2 m 4 feet ahead of 
masonry; masonry units shall be set within one minute of spreading mortar; 
and after erection, masonry shall be protected from direct exposure to wind 
and sun for 48 hours. 

3.1.2 Cold Weather Installation 

Before erecting masonry when ambient temperature or mean daily air 
temperature falls below 4 degrees C 40 degrees F or temperature of masonry 
units is below 4 degrees C 40 degrees F, a written statement of proposed 
cold weather construction procedures shall be submitted for approval. The 
following precautions shall be taken during all cold weather erection. 

3.1.2.1 Protection 

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat. Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch. Sections of masonry deemed frozen and damaged shall 
be removed before continuing construction of those sections. 

a. Air Temperature 4 to o degrees C 40 to 32 Degrees F. Sand or 
mixing water shall be heated to produce mortar temperatures 
between 4 and 49 degrees C 40 and 120 degrees F. 

b. Air Temperature O to minus 4 degrees C 32 to 25 Degrees F. Sand 
and mixing water shall be heated to produce mortar temperatures 
between 4 and 49 degrees C 40 and 120 degrees F. Temperature of 
mortar on boards shall be maintained above freezing. 

c. Air Temperature minus 4 to minus 7 degrees C 25 to 20 Degrees F. 
Sand and mixing water shall be heated to provide mortar 
temperatures between 4 and 49 degrees C 40 and 120 degrees F. 
Temperature of mortar on boards shall be maintained above 
freezing. Sources of heat shall be used on both sides of walls 
under construction. Windbreaks shall be employed when wind is in 
excess of 24 km/hour 15 mph. 

d. Air Temperature minus 7 degrees C 20 Degrees F and below. Sand 
and mixing water shall be heated to provide mortar temperatures 
between 4 and 49 degrees C 40 and 120 degrees F. Enclosure and 
auxiliary heat shall be provided to maintain air temperature above 
O degrees C 32 degrees F. Temperature of units when laid shall 
not be less than minus 7 degrees C 20 degrees F. 

3.1.2.2 Completed Masonry and Masonry Not Being Worked On 

a. Mean daily air temperature 4 to O degrees C 40 to 32 degrees F. 
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Masonry shall be protected from rain or snow for 24 hours by 
covering with weather-resistive membrane. 

b. Mean daily air temperature O to minus 4 degrees C 32 to 25 degrees 
F. Masonry shall be completely covered with weather-resistant 
membrane for 24 hours. 

c. Mean Daily Air Temperature minus 4 to minus 7 degrees C 25 to 20 
degrees F. Masonry shall be completely covered with insulating 
blankets or equally protected for 24 hours. 

d. Mean Daily Temperature minus 7 degrees C 20 degrees F and Below. 
Masonry temperature shall be maintained above O degrees C 32 
degrees F for 24 hours by enclosure and supplementary heat, by 
electric heating blankets, infrared heat lamps, or other approved 
methods. 

3 .1. 3 Stains 

Poteet exposed surfaces from mortar and other stains. When mortar joints 
are tooled, remove mortar from exposed surf aces with fiber brushes and 
wooden paddles. Protect base of walls from splash stains by covering 
adjacent ground with sand, sawdust, or polyethylene. 

3 .1.4 Loads 

Do not apply uniform loads for at least 12 hours or concentrated loads for 
at least 72 hours after masonry is constructed. Provide temporary bracing 
as required. 

3 .1.5 Surf aces 

Surfaces on which masonry is to be placed shall be cleaned of laitance, 
dust, dirt, oil, organic matter, or other foreign materials and shall be 
slightly roughened to provide a surface texture with a depth of at least 3 
mm 1/8 inch. Sandblasting shall be used, if necessary, to remove laitance 
from pores and to expose the aggregate. 

3.2 LAYING MASONRY UNITS 

************************************************************************** 
NOTE: Specify bond pattern for each type of 
masonry. Where more than one bond pattern is 
required, the drawings should indicate the location 
and extent of each bond pattern. Bond patterns for 
reinforced hollow masonry construction should be 
such that cores of units will be in alignment 
vertically. Where stacked bond is specified in 
reinforced hollow masonry, horizontal rebars shall 
be provided at 600 mm (2 foot) intervals or 
horizontal joint reinforcement must be required in 
every other horizontal joint to provide mechanical 
bond between adjacent units. Veneers should be 
anchored at 300 mm (12 inches) on centers vertically 
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when stacked bond is used and 400 mm (16 inches) on 
centers vertically when running bond is used. The 
use of stacked bond is discouraged and should only 
be permitted for small wall areas to give an 
architectural feature, such as for a building 
entrance detail. 

************************************************************************** 

Coordinate masonry work with the work of other trades to accommodate 
built-in items and to avoid cutting and patching. Masonry units shall be 
laid in [running] [stacked] [the indicated] bond pattern. Facing courses 
shall be level with back-up courses, unless the use of adjustable ties has 
been approved in which case the tolerances shall be plus or minus 13 mm 1/2 
inch. Each unit shall be adjusted to its final position while mortar is 
still soft and plastic. Units that have been disturbed after the mortar 
has stiffened shall be removed, cleaned, and relaid with fresh mortar. Air 
spaces, cavities, chases, expansion joints, and spaces to be grouted shall 
be kept free from mortar and other debris. Units used in exposed masonry 
surfaces shall be selected from those having the least amount of chipped 
edges or other imperfections detracting from the appearance of the finished 
work. Vertical joints shall be kept plumb. Units being laid and surfaces 
to receive units shall be free of water film and frost. Solid units shall 
be laid in a nonfurrowed full bed of mortar. Mortar for veneer wythes 
shall be beveled and sloped toward the center of the wythe from the cavity 
side. Units shall be shoved into place so that the vertical joints are 
tight. Vertical joints of brick and the vertical face shells of concrete 
masonry units, except where indicated at control, expansion, and isolation 
joints, shall be completely filled with mortar. Mortar will be permitted 
to protrude up to 13 mm 1/2 inch into the space or cells to be grouted. 
Means shall be provided to prevent mortar from dropping into the space 
below. In double wythe construction, the inner wythe may be brought up not 
more than 400 mm 16 inches ahead of the outer wythe. Collar joints shall 
be filled with mortar or grout during the laying of the facing wythe, and 
filling shall not lag the laying of the facing wythe by more than 200 mm 8 
inches. 

3.2.1 Forms and Shores 

Provide bracing and scaffolding as required. Design bracing to resist wind 
pressure as required by local codes. Forms and shores shall be 
sufficiently rigid to prevent deflections which may result in cracking or 
other damage to supported masonry and sufficiently tight to prevent leakage 
of mortar and grout. Supporting forms and shores shall not be removed in 
less than 10 days. 

3.2.2 Reinforced Concrete Masonry Units Walls 

************************************************************************** 
NOTE: For single-wythe, concrete masonry unit 
exterior walls, specify water-repellant admixture 
for both the masonry units and the mortar. This is 
a regional requirement which shall be used, when 
applicable, for SOUTHNAVFACENGCOM projects; when 
appropriate, the requirements may be used for 
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projects in other areas. Use only with ASTM C 744 
masonry units. 

************************************************************************** 

Where vertical reinforcement occurs, fill cores solid with grout. Lay 
units in such a manner as to preserve the unobstructed vertical continuity 
of cores to be filled. Embed the adjacent webs in mortar to prevent 
leakage of grout. Remove mortar fins protruding from joints before placing 
grout. Minimum clear dimensions of vertical cores shall be 50 by 75 mm 2 
by 3 inches. Position reinforcing accurately as indicated before placing 
grout. As masonry work progresses, secure vertical reinforcing in place at 
vertical intervals not to exceed 160 bar diameters. Use puddling rod or 
vibrator to consolidate the grout. Minimum clear distance between masonry 
and vertical reinforcement shall be not less than 12 mm 1/2 inch. Unless 
indicated or specified otherwise, form splices by lapping bars not less 
than 40 bar diameters and wire tying them together. 

3.2.3 Concrete Masonry Units 

Units in piers, pilasters, columns, starting courses on footings, solid 
foundation walls, lintels, and beams, and where cells are to be filled with 
grout shall be full bedded in mortar under both face shells and webs. 
Other units shall be full bedded under both face shells. Head joints shall 
be filled solidly with mortar for a distance in from the face of the unit 
not less than the thickness of the face shell. Foundation walls below 
grade shall be grouted solid. Jamb units shall be of the shapes and sizes 
to conform with wall units. Solid units may be incorporated in the masonry 
work where necessary to fill out at corners, gable slopes, and elsewhere as 
approved. Double walls shall be stiffened at wall-mounted plumbing 
fixtures by use of strap anchors, two above each fixture and two below each 
fixture, located to avoid pipe runs, and extending from center to center of 
the double wall. Walls and partitions shall be adequately reinforced for 
support of wall-hung plumbing fixtures when chair carriers are not 
specified. 

3.2.4 Clay or Shale Brick Units 

************************************************************************** 
NOTE: Specify type of bond required, if other than 
running bond is desired. 

************************************************************************** 

Brick facing shall be laid with the better face exposed. Brick shall be 
laid in running bond with each course bonded at corners, unless otherwise 
indicated. Molded brick shall be laid with the frog side down. Brick that 
is cored, recessed, or has other deformations may be used in sills, treads, 
soldier courses, except where deformations will be exposed to view. [Lay 
fire brick by dipping each brick in a soft mixture of fire clay and water 
and then rubbing the brick into place with joints as thin as practicable or 
provide refractory mortar with joints not more than 10 mm 3/8 inch thick.] 

3.2.4.1 Wetting of Units 

************************************************************************** 
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NOTE: If clay, shale brick, or hollow brick is 
specified, include wetting requirements for units 
having an initial rate of absorption of more than 
0.155 gm per minute per square cm (1 gm per minute 
per square inch) (one gram per minute per square 
inch) of bed surface. 

************************************************************************** 

Wetting of clay, shale brick, or hollow brick units having an initial rate 
of absorption of more than 0.155 gm per minute per square cm (1 gm per 
minute per square inch) 1 gram per minute per square inch of bed surf ace 
shall be in conformance with ASTM C 67. The method of wetting shall ensure 
that each unit is nearly saturated but surface dry when laid. Test clay or 
shale brick daily on the job, prior to laying, as follows: Using a wax 
pencil, draw a circle the size of a quarter on five randomly selected 
bricks. Apply 20 drops of water with a medicine dropper to the surface 
within the circle on each brick. If the average time that the water is 
completely absorbed in the five bricks is less than 1-1/2 minutes, wet 
bricks represented by the five bricks tested. 

3.2.4.2 Solid Units 

Bed, head, and collar joints shall be completely filled with mortar. 

3.2.4.3 Hollow Units 

Hollow units shall be laid as specified for concrete masonry units. 

3.2.4.4 Brick-Faced Walls 

************************************************************************** 
NOTE: Use the first bracketed option for masonry 
cavity wall construction. Use the second bracketed 
option for cold-formed steel framing and brick 
veneer. 

************************************************************************** 

For brick-faced walls [bond the two wythes in every sixth brick course with 
continuous horizontal joint reinforcement.] [bond brick in the pattern as 
indicated on the drawings.] Provide additional bonding ties spaced not 
more than one meter 3 feet apart around the perimeter of and within 300 mm 
12 inches of all openings. 

a. Collar Joints: Fill collar joints solid with mortar as each 
course of brick is laid. Do not disturb units in place. 

b. Brick Sills: Lay brick on edge, slope, and project not less than 
10 mm 1/2 inch beyond the face of the wall to form a wash and 
drip. Fill all joints solidly with mortar and tool. 

3.2.4.5 Cavity Walls 

************************************************************************** 
NOTE: Include weep holes and dampproofing 
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requirements in geographic areas where these are 
acceptable practices. Specify dampproofing for 
projects utilizing concrete masonry unit interior 
wythe cavity walls. Now that masonry wall cavities 
are usually at least half full of rigid board 
insulation, and the backup wythe is usually complete 
before the brickwork is started, the wood strip 
method of keeping the cavities clean is neither 
practicable nor effective. The specified method for 
concrete masonry unit and brick cavity wall is 
effective, but may be deleted if the specifier is 
reluctant to require it. Care must be taken (1) to 
prevent damage to mortar joints, especially adjacent 
to the washout holes, and (2) to prevent 
accumulation of water at the bottom of the wall. 
The cavities must be inspected to verify that they 
are clean and functional. 

For SOUTHNAVFACENGCOM projects, use second bracketed 
statement in the eighth sentence. 

************************************************************************** 

Provide a continuous cavity as indicated. Securely tie the two wythes 
together with horizontal joint reinforcement. Bevel mortar beds away from 
cavity to prevent projection into cavity when bricks are shoved in place. 
Keep cavities clear and clean of mortar droppings. [At the bottom of 
cavity walls, in the course immediately above the through-wall flashing, 
temporarily omit one brick every 1200 mm 4 feet. With a hose and clean 
water, wash all mortar droppings and debris out of the cavity through the 
temporary openings at least twice each day masonry is laid, and more often 
when required to keep the cavities clean. Fill in the openings with bricks 
and mortar after the wall is complete and the cavity has been inspected and 
found clean.] Provide weep holes of open head joints spaced 600 mm 24 
inches o. c. [wherever the cavity is interrupted] [at base of wall and 
vertical obstructions (e.g. lintels)]. [Cavity face of interior wythe 
shall be dampproofed in accordance with Section 07112N BITUMINOUS 
DAMPPROOFING.] 

3.2.4.6 Reinforced Brick Walls 

Provide two wythes of brick separated by a [~~-] mm [~~-] inch wide 
continuous space filled with [grout] [bricks "floated" in grout] and 
reinforced as indicated. Bevel mortar beds away from grout space to 
prevent projection into grout space when bricks are shoved in place. 
Deeply furrowed bed joints will not be permitted. Lay exterior wythe of 
brick to the height of each grout pour in advance of interior wythe. Clean 
grout space and set reinforcing before laying interior wythe. Provide 
metal ties to prevent spreading of the wythes and to maintain vertical 
alignment of walls. Position reinforcing. as indicated. Wire vertical 
reinforcing securely in position as the brickwork progresses. Use puddling 
rod or vibrator to consolidate the grout. The minimum clear distance 
between parallel bars shall be the nominal diameter of the bars; the 
minimum clear distance between masonry and reinforcing shall be 6 mm 1/4 
inch. Unless indicated or specified otherwise, form splices by lapping 
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bars not less than 40 bar diameters and wire tying them together. Stagger 
splices in adjacent horizontal bars. 

3.2.4.7 Chimneys 

************************************************************************** 
NOTE: If a chimney wall is 200 mm (8 inches) or 
less in thickness, the space between the flue liner 
and brickwork should be kept clean and clear to 
avoid cracking the brickwork. 

************************************************************************** 

Construct chimneys of brick with clay flue linings of the sizes indicated. 
Extend flue linings from 300 mm 12 inches below the smoke inlet to 100 mm 4 
inches above the chimney cap. Place thimbles as indicated, flush with 
inside of or up to 25 mm one inch into the flue lining. Set linings in 
fire clay mortar or refractory mortar and fill and smooth the joints on the 
inside. Set each section of flue lining before surrounding brickwork 
reaches top of flue lining section below. Build brickwork around lining, 
and [fill the space) [leave a 25 mm one inch airspace] between lining and 
brickwork [with grout] . [Seal top of airspace before installing chimney 
cap.) Do not cut linings after they are installed in chimney. Unless 
indicated otherwise, provide a chimney cap of air-entrained concrete. 
Slope cap to a minimum edge thickness of 50 mm 2 inches and reinforce with 
two rings of No. 3 gage galvanized steel wire. 

3.2.4.8 Brick Veneer 

************************************************************************** 
NOTE: Use this paragraph when cold-formed steel 
framing and brick veneer construction is required. 

************************************************************************** 

Provide a continuous cavity as indicated. Install brick veneer after 
sheathing, masonry anchors, and flashing have been installed to the 
cold-formed steel framing system. Care shall be provided to avoid damaging 
the moisture barrier. Damaged moisture barrier and flashing shall be 
repaired or replaced before brick veneer is installed. Means shall be 
provided to keep cavities clean and clear of mortar droppings. 

3.2.5 Tolerances 

Masonry shall be laid plumb, true to line, with courses level. Bond 
pattern shall be kept plumb throughout. Corners shall be square unless 
noted otherwise. Except for walls constructed of prefaced concrete masonry 
units, masonry shall be laid within the following tolerances (plus or minus 
unless otherwise noted) : 

TABLE II 

TOLERANCES 

Variation from the plumb in the lines 
and surfaces of columns, walls and arises 
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TOLERANCES 

In adjacent masonry units 
In 3 m 
In 6 m 
In 12 m or more 

Variations from the plumb for external corners, 
expansion joints, and other conspicuous lines 

In 6 m 
In 12 m or more 

Variations from the level for exposed lintels, 
sills, parapets, horizontal grooves, and other 
conspicuous lines 

In 6 m 
In 12 m or more 

Variation from level for bed joints and top 
surfaces of bearing walls 

In 3 m 

In 12 m or more 

Variations from horizontal lines 

In 3 m 

In 6 m 
In 12 m or more 

Variations in cross sectional dimensions of 
columns and in thickness of walls 

Minus 
Plus 

TABLE II 

TOLERANCES 

Variation from the plumb in the lines 
and surfaces of columns, walls and arises 

3 mm 
6 mm 

10 mm 
13 mm 

6 mm 
13 mm 

6 mm 
13 mm 

6 mm 
13 mm 

6 mm 
10 mm 

13 mm 

6 mm 
13 mm 

In adjacent masonry units 1/8 inch 
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In 10 feet 
In 20 feet 
In 40 feet or more 

TOLERANCES 

Variations from the plumb for external corners, 
expansion joints, and other conspicuous lines 

In 20 feet 
In 40 feet or more 

Variations from the level for exposed lintels, 
sills, parapets, horizontal grooves, and other 
conspicuous lines 

In 20 feet 
In 40 feet or more 

Variation from level for bed joints and top 
surfaces of bearing walls 

In 10 feet 
In 40 feet or more 

Variations from horizontal lines 

In 10 feet 
In 20 feet 
In 40 feet or more 

Variations in cross sectional dimensions of 
columns and in thickness of walls 

Minus 
Plus 

3.2.6 Cutting and Fitting 

1/4 inch 
3/8 inch 
1/2 inch 

1/4 inch 
1/2 inch 

1/4 inch 
1/2 inch 

1/4 inch 
1/2 inch 

1/4 inch 
3/8 inch 
1/2 inch 

1/4 inch 
1/2 inch 

Full units of the proper size shall be used wherever possible, in lieu of 
cut units. Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws. Concrete masonry units may be wet or dry cut. Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall. Cut edges shall be clean, true and 
sharp. Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints. Reinforced masonry lintels shall be provided above 
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openings over 300 mm 12 inches wide for pipes, ducts, cable trays, and 
other wall penetrations, unless steel sleeves are used. 

3.2.7 Jointing 

Joints shall be tooled when the mortar is thumbprint hard. Horizontal 
joints shall be tooled last. Joints shall be brushed to remove all loose 
and excess mortar. Mortar joints shall be finished as follows: 

3.2.7.1 Flush Joints 

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut. Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall. Joints in unparged masonry 
walls below grade shall be pointed tight. Flush joints for architectural 
units, such as fluted units, shall completely fill both the head and bed 
joints. 

3.2.7.2 Tooled Joints 

************************************************************************** 
NOTB: Joints in exterior masonry walls exposed to 
weather will be tooled with an approved mortar 
joint, typically a slightly concave joint. Other 
joints that are suitable for weathertight 
construction and may be considered for architectural 
purposes are: Vee, Beaded, or Weathered types. 
Exposed to view or painted interior masonry walls 
will also be tooled, typically with a slightly 
concaved joint, but may also be tooled with other 
joint types as architecturally desired. 

************************************************************************** 

Joints in exposed exterior and interior masonry surfaces shall be tooled 
[slightly concave) [ ) . Joints shall be tooled with a jointer slightly 
larger than the joint width so that complete contact is made along the 
edges of the unit. Tooling shall be performed so that the mortar is 
compressed and the joint surface is sealed. Jointer of sufficient length 
shall be used to obtain a straight and true mortar joint. 

3.2.7.3 Door and Window Frame Joints 

On the exposed interior side of exterior frames, joints between frames and 
abutting masonry walls shall be raked to a depth of 10 mm 3/8 inch. On the 
exterior side of exterior frames, joints between frames and abutting 
masonry walls shall be raked to a depth of 10 mm 3/8 inch. 

3.2.8 Joint Widths 

Joint widths shall be as follows: 

3.2.8.1 Concrete Masonry Units 

Concrete masonry units shall have 10 mm 3/8 inch joints, except for 
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prefaced concrete masonry units. 

3.2.8.2 Prefaced Concrete Masonry Units 

Prefaced concrete masonry units shall have a joint width of 10 mm 3/8 inch 
wide on unfaced side and not less than 5 mm 3/16 inch nor more than 6 mm 
1/4 inch wide on prefaced side. 

3.2.8.3 Brick 

Brick joint widths shall be the difference between the actual and nominal 
dimensions of the brick in either height or length. Brick expansion joint 
widths shall be as shown. 

3.2.9 Embedded Items 

Spaces around built-in items shall be filled with mortar. Openings around 
flush-mount electrical outlet boxes in wet locations shall be pointed with 
mortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and 
other items required to be built-in shall be embedded as the masonry work 
progresses. Anchors, ties and joint reinforcement shall be fully embedded 
in the mortar. Cells receiving anchor bolts and cells of the first course 
below bearing plates shall be filled with grout. 

3.2.10 Unfinished Work 

Unfinished work shall be stepped back for joining with new work. Toothing 
may be resorted to only when specifically approved. Loose mortar shall be 
removed and the exposed joints shall be thoroughly cleaned before laying 
new work. 

3.2.11 Masonry Wall Intersections 

************************************************************************** 
NOTE: Details will be shown on the drawings which 
illustrate corners and intersections of structural 
bond beam reinforcement and factory-formed joint 
reinforcement. When joint reinforcement is not 
used, delete prefabricated corners or tee pieces. 

************************************************************************** 

Each course shall be masonry bonded at corners and elsewhere as shown. 
Masonry walls shall be anchored or tied together at corners and 
intersections with bond beam reinforcement and prefabricated corner or tee 
pieces of joint reinforcement as shown. 

3.2.12 Partitions 

************************************************************************** 
NOTE: Walls and partitions which serve as fire 
walls or fire-rated walls will be shown. Sections 
and details of these walls will clearly indicate the 
extent of such walls. Non-structural masonry 
partition walls will not be tied in any way to 
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structural or exterior masonry walls. Isolation 
joints will be used at these intersections. When 
100 mm (4 inch) masonry partitions are not used, 
delete reference to these units and their 
intersections. 

************************************************************************** 

Partitions shall be continuous from floor to underside of floor or roof 
deck where shown. Openings in firewalls around joists or other structural 
members shall be filled as indicated or approved. Where suspended ceilings 
on both sides of partitions are indicated, the partitions other than those 
shown to be continuous may be stopped approximately 100 mm 4 inches above 
the ceiling level. An isolation joint shall be placed in the intersection 
between partitions and structural or exterior walls as shown. Interior 
partitions having 100 mm 4 inch nominal thick units shall be tied to 
intersecting partitions of 100 mm 4 inch units, 125 mm 5 inches into 
partitions of 150 mm 6 inch units, and 175 7 inches into partitions of 200 
mm 8 inch or thicker units. Cells within vertical plane of ties shall be 
filled solid with grout for full height of partition or solid masonry units 
may be used. Interior partitions having masonry walls over 100 mm 4 inches 
thick shall be tied together with joint reinforcement. Partitions 
containing joint reinforcement shall be provided with prefabricated pieces 
at corners and intersections or partitions. 

3.3 ANCHORED VENEER CONSTRUCTION 

************************************************************************** 
NOTE: Adjustable joint reinforcement assemblies may 
be used at locations of low seismic activity where 
the design wind speed is less than 160 km/hour (100 
mph); designer must follow the guidance provided in 
TI 809-04 Seismic Design for Buildings for any 
seismic design. Adjustable assemblies are normally 
used when constructing one wythe independent of the 
other. If the design does not permit this type of 
construction, delete the reference pertaining to 
adjustable joint reinforcement assemblies. The 
preferred method of construction, however, is to 
bring the wythes up together. Typically, continuous 
joint reinforcement is used to tie the two wythes 
together as well as providing for shrinkage cracking 
control. Continuous joint reinforcement, used as 
wall ties, will typically be spaced not over 400 mm 
(16 inches) on center vertically. Spacing of joint 
reinforcement will be shown on the contract drawings. 

************************************************************************** 

The inner and outer wythes shall be completely separated by a continuous 
airspace as shown on the drawings. Both the inner and the outer wythes 
shall be laid up together except when adjustable joint reinforcement 
assemblies are approved for use. When both wythes are not brought up 
together, through-wall flashings shall be protected from damage until they 
are fully enclosed in the wall. The airspace between the wythes shall be 
kept clear and free of mortar droppings by temporary wood strips laid on 
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the wall ties and carefully lifted out before placing the next row of ties. 
A coarse gravel or drainage material shall be placed behind the weep holes 

in the cavity to a minimum depth of 100 mm 4 inches of coarse aggregate or 
250 mm 10 inches of drainage material to keep mortar droppings from 
plugging the weep holes. 

3.4 WEEP HOLES 

************************************************************************** 
NOTE: Include weep holes and dampproofing 
requirements in geographic areas where these are 
acceptable practices. Specify dampproofing in 
Division 7 of the project specification for projects 
utilizing concrete masonry unit interior wythe 
cavity walls. Now that masonry wall cavities are 
usually at least half full of rigid board 
insulation, and the backup wythe is usually complete 
before the brickwork is started, the wood strip 
method of keeping the cavities clean is neither 
practicable nor effective. The specified method for 
concrete masonry unit and brick cavity wall is 
effective, but may be deleted if the specifier is 
reluctant to require it. Care must be taken (1) to 
prevent damage to mortar joints, especially adjacent 
to the washout holes, and (2) to prevent 
accumulation of water at the bottom of the wall. 
The cavities must be inspected to verify that they 
are clean and functional. 

For SOUTHNAVFACENGCOM projects, delete the second 
sentence and substitute with the following: •weep 
holes shall be full open head joints 600 mm (20 
inches o.c. for brick faced walls and minimum 50 mm 
(2 inch) open head joints 900 mm (32 inches) o.c. 
for concrete masonry unit construction.• 

************************************************************************** 

Wherever through-wall flashing occurs, provide weep holes to drain flashing 
to exterior. Weep holes shall be [open head joints]. [clear round holes not 
less than 6 mm 1/4 inch in diameter] at 600 mm 24 inches o.c. Weep holes 
shall be provided not more than 600 mm 24 inches on centers in mortar 
joints of the exterior wythe above wall flashing, over foundations, bond 
beams, and any other horizontal interruptions of the cavity. [Weep holes 
shall be formed by placing short lengths of well-greased No. 10, 8 mm 5/16 
inch nominal diameter, braided cotton sash cord in the mortar and 
withdrawing the cords after the wall has been completed.] [Weep holes shall 
be constructed using weep hole ventilators.] Other approved methods may be 
used for providing weep holes. Weep holes shall be kept free of mortar and 
other obstructions. 

3.5 COMPOSITE WALLS 

Masonry wythes shall be tied together with joint reinforcement or with unit 
wall ties. Facing shall be anchored to concrete backing with wire dovetail 
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anchors set in slots built in the face of the concrete as specified in 
Section [03300A CAST-IN-PLACE STRUCTURAL CONCRETE] [03300N CAST-IN-PLACE 
CONCRETE] . The facing wythe shall be anchored or tied to the backup at a 
maximum spacing of 400 mm 16 inches on center vertically and 600 mm 24 
inches on center horizontally. Unit ties shall be spaced not over 600 mm 
24 inches on centers horizontally, in courses not over 400 mm 16 inches 
apart vertically, staggered in alternate courses. Ties shall be laid not 
closer than 16 mm 5/8 inch to either masonry face. Ties shall not extend 
through control joints. Collar joints between masonry facing and masonry 
backup shall be filled solidly with grout. 

3.6 MORTAR 

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes, but not more than 5 minutes. Measurement of ingredients for 
mortar shall be by volume. Ingredients not in containers, such as sand, 
shall be accurately measured by the use of measuring boxes. Water shall be 
mixed with the dry ingredients in sufficient amount to provide a workable 
mixture which will adhere to the vertical surfaces of masonry units. 
Mortar that has stiffened because of loss of water through evaporation 
shall be retempered by adding water to restore the proper consistency and 
workability. Mortar that has reached its initial set or that has not been 
used within [2-1/2) hours after mixing shall be discarded. 

3.7 REINFORCING STEEL 

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar, 
grout, or other coating which might destroy or reduce its bond prior to 
placing grout. Bars with kinks or bends not shown on the drawings shall 
not be used. Reinforcement shall be placed prior to grouting. Unless 
otherwise indicated, vertical wall reinforcement shall extend to within 50 
mm 2 inches of tops of walls. 

3.7.1 Positioning Bars 

************************************************************************** 
NOTE: Positioning of bars will be shown on the 
drawings. 

************************************************************************** 

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings. A minimum clearance of 13 ·mm 1/2 inch shall be 
maintained between the bars and masonry units. Minimum clearance between 
parallel bars shall be one diameter of the reinforcement. Vertical 
reinforcing may be held in place using bar positioners located near the 
ends of each bar and at intermediate intervals of not more than 192 
diameters of the reinforcement. Column and pilaster ties shall be wired in 
position around the vertical steel. Ties shall be in contact with the 
vertical reinforcement and shall not be placed in horizontal bed joints. 

3.7.2 Splices 

Bars shall be lapped a minimum of 48 diameters of the reinforcement. 
Welded or mechanical connections shall develop at least 125 percent of the 
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specified yield strength of the reinforcement. 

3.8 JOINT REINFORCEMENT INSTALLATION 

************************************************************************** 
NOTE: Location of horizontal joint reinforcement 
should be shown on the drawings with the maximum 
vertical spacing normally being 400 mm (16 inches). 

************************************************************************** 

Joint reinforcement shall be installed at 400 mm 16 inches on center or as 
indicated. Reinforcement shall be lapped not less than 150 mm 6 inches. 
Prefabricated sections shall be installed at corners and wall 
intersections. The longitudinal wires of joint reinforcement shall be 
placed to provide not less than 16 mm 5/8 inch cover to either face of the 
unit. 

3.9 PLACING GROUT 

Cells containing reinforcing bars shall be filled with grout. Hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces shall be filled solid with grout. Cells under lintel bearings on 
each side of openings shall be filled solid with grout for full height of 
openings. Walls below grade, lintels, and bond beams shall be filled solid 
with grout. Units other than open end units may require grouting each 
course to preclude voids in the units. Grout not in place within 1-1/2 
hours after water is first added to the batch shall be discarded. 
Sufficient time shall be allowed between grout lifts to preclude 
displacement or cracking of face shells of masonry units. If blowouts, 
flowouts, misalignment, or cracking of face shells should occur during 
construction, the wall shall be torn down and rebuilt. 

3.9.1 Vertical Grout Barriers for Fully Grouted Walls 

Grout barriers shall be provided not more than 10 m 30 feet apart, or as 
required, to limit the horizontal flow of grout for each pour. 

3.9.2 Horizontal Grout Barriers 

Grout barriers shall be embedded in mortar below cells of hollow units 
receiving grout. 

3.9.3 Grout Holes and Cleanouts 

3.9.3.1 Grout Holes 

Grouting holes shall be provided in slabs, spandrel beams, and other 
in-place overhead construction. Holes shall be located over vertical 
reinforcing bars or as required to facilitate grout fill in bond beams. 
Additional openings spaced not more than 400 mm 16 inches on centers shall 
be provided where grouting of all hollow unit masonry is indicated. 
Openings shall not be less than 100 mm 4 inches in diameter or 75 by 100 mm 
3 by 4 inches in horizontal dimensions. Upon completion of grouting 
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operations, grouting holes shall be plugged and finished to match 
surrounding surfaces. 

3.9.3.2 Cleanouts for Hollow Unit Masonry Construction 

Cleanout holes shall be provided at the bottom of every pour in cores 
containing vertical reinforcement when the height of the grout pour exceeds 
1.5 m 5 feet. Where all cells are to be grouted, cleanout courses shall be 
constructed using bond beam units in an inverted position to permit 
cleaning of all cells. Cleanout holes shall be provided at a maximum 
spacing of 800 mm 32 inches where all cells are to be filled with grout. A 
new series of cleanouts shall be established if grouting operations are 
stopped for more than 4 hours. Cleanouts shall not be less than 75 by 100 
mm 3 by 4 inch openings cut from one face shell. Manufacturer's standard 
cutout units may be used at the Contractor's option. Cleanout holes shall 
not be closed until masonry work, reinforcement, and final cleaning of the 
grout spaces have been completed and inspected. For walls which will be 
exposed to view, cleanout holes shall be closed in an approved manner to 
match surrounding masonry. 

3.9.3.3 Cleanouts for Solid Unit Masonry Construction 

Cleanouts for construction of walls consisting of a grout filled cavity 
between solid masonry wythes shall be provided at the bottom of every pour 
by omitting every other masonry unit from one wythe. A new series of 
cleanouts shall be established if grouting operations are stopped for more 
than 4 hours. Cleanout holes shall not be plugged until masonry work, 
reinforcement, and final cleaning of the grout spaces have been completed 
and inspected. For walls which will be exposed to view, cleanout holes 
shall be closed in an approved manner to match surrounding masonry. 

3.9.4 Grouting Equipment 

3.9.4.1 Grout Pumps 

Pumping through aluminum tubes will not be permitted. Pumps shall be 
operated to produce a continuous stream of grout without air pockets, 
segregation, or contamination. Upon completion of each day's pumping, 
waste materials and debris shall be removed from the equipment, and 
disposed of outside the masonry. 

3.9.4.2 Vibrators 

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
per minute when submerged in the grout. At least one spare vibrator shall 
be maintained at the site at all times. Vibrators shall be applied at 
uniformly spaced points not further apart than the visible effectiveness of 
the machine. Duration of vibration shall be limited to time necessary to 
produce satisfactory consolidation without causing segregation. 

3.9.5 Grout Placement 

Masonry shall be laid to the top of a pour before placing grout. Grout 
shall not be placed in two-wythe solid unit masonry cavity until mortar 

SECTION 04200 Page 56 



joints have set for at least 3 days during hot weather and 5 days during 
cold damp weather. Grout shall not be placed in hollow unit masonry until 
mortar joints have set for at least 24 hours. Grout shall be placed using 
a hand bucket, concrete hopper, or grout pump to completely fill the grout 
spaces without segregation of the aggregates. Vibrators shall not be 
inserted into lower pours that are in a semi-solidified state. The height 
of grout pours and type of grout used shall be limited by the dimensions of 
grout spaces as indicated in Table III. Low-lift grout methods may be used 
on pours up to and including 1.5 m 5 feet in height. High-lift grout 
methods shall be used on pours exceeding 1.5 m 5 feet in height. 

3.9.5.1 Low-Lift Method 

Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout. Mortar protruding more 
than 13 mm 1/2 inch into the grout space shall be removed before beginning 
the grouting operation. Grout pours 300 mm 12 inches or less in height 
shall be consolidated by mechanical vibration or by puddling. Grout pours 
over 300 mm 12 inches in height shall be consolidated by mechanical 
vibration and reconsolidated by mechanical vibration after initial water 
loss and settlement has occurred. Vibrators shall not be inserted into 
lower pours that are in a semi-solidified state. Low-lift grout shall be 
used subject to the limitations of Table III. 

3.9.5.2 High-Lift Method 

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel. Mortar protruding more than 6 mm 1/4 inch into the 
grout space shall be removed by dislodging the projections with a rod or 
stick as the work progresses. Reinforcing, bolts, and embedded connections 
shall be rigidly held in position before grouting is started. CMU units 
shall not be pre-wetted. Grout, from the mixer to the point of deposit in 
the grout space shall be placed as rapidly as practical by pumping and 
placing methods which will prevent segregation of the mix and cause a 
minimum of grout splatter on reinforcing and masonry surfaces not being 
immediately encased in the grout lift. The individual lifts of grout shall 
be limited to 1.2 m 4 feet in height. The first lift of grout shall be 
placed to a uniform height within the pour section and vibrated thoroughly 
to fill all voids. This first vibration shall follow immediately behind 
the pouring of the grout using an approved mechanical vibrator. After a 
waiting period sufficient to permit the grout to become plastic, but before 
it has taken any set, the succeeding lift shall be poured and vibrated 300 
to 450 mm 12 to 18 inches into the preceding lift. If the placing of the 
succeeding lift is going to be delayed beyond the period of workability of 
the preceding, each lift shall be reconsolidated by reworking with a second 
vibrator as soon as the grout has taken its settlement shrinkage. The 
waiting, pouring, and reconsolidation steps shall be repeated until the top 
of the pour is reached. The top lift shall be reconsolidated after the 
required waiting period. The high-lift grouting of any section of wall 
between vertical grout barriers shall be completed to the top of a pour in 
one working day unless a new series of cleanout holes is established and 
the resulting horizontal construction joint cleaned. High-lift grout shall 
be used subject to the limitations in Table III. 
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TABLE III 

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS 

Maximum 
Grout Pour 
Height 
(m) (4) 

0.3 
1.5 
2.4 
3.6 
7.3 
0.3 
1.5 
2.4 
3.6 
7.3 

Grout 
Type 

Fine 
Fine 
Fine 
Fine 
Fine 

Coarse 
Coarse 
Coarse 
Coarse 
Coarse 

Grouting 
Procedure 

Low Lift 
Low Lift 
High Lift 
High Lift 
High Lift 
Low Lift 
Low Lift 
High Lift 
High Lift 
High Lift 

Minimum Dimensions of the 
Total Clear Areas Within Grout 
Spaces and Cells (mm) (1,2) 

Multiwythe 
Masonry (3) 

20 
50 
50 
65 
75 
40 
50 
50 
65 
75 

Hollow-unit 
Masonry 

40 x 50 
50 x 75 
50 x 75 
65 x 75 
75 x 75 
40 x 75 
65 x 75 
75 x 75 
75 x 75 
75 x 100 

TABLE III 

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS GROUT SPACE DIMENSIONS 

Maximum 
Grout Pour 
Height 
(feet) (4) 

Grout 
Type 

Grouting 
Procedure 

Minimum Dimensions of the 
Total Clear Areas Within Grout 
Spaces and Cells (in.) (1,2) 

Multiwythe 
Masonry (3) 

Hollow-unit 
Masonry 

1 

5 

8 
12 
24 

1 

5 

8 

12 
24 

Fine 
Fine 
Fine 
Fine 
Fine 

Coarse 
Coarse 
Coarse 
Coarse 
Coarse 

Low Lift 
Low Lift 
High Lift 
High Lift 
High Lift 
Low Lift 
Low Lift 
High Lift 
High Lift 
High Lift 

3/4 1-1/2 x 2 
2 2 x 3 
2 2 x 3 

2-1/2 2-1/2 x 3 

3 3 x 3 
1-1/2 1-1/2 x 3 

2 2-1/2 x 3 
2 3 x 3 

2-1/2 3 x 3 
3 3 x 4 

Notes: 
(1) The actual grout space or cell dimension must be larger than the 

sum of the following items: 
a) The required minimum dimensions of total clear areas given in 
the table above; 
b) The width of any mortar projections within the space; 
c) The horizontal projections of the diameters of the horizontal 
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3.10 

reinforcing bars within a cross section of the grout space or cell. 

(2) The minimum dimensions of the total clear areas shall be made up 
of one or more open areas, with at least one area being 20 mm 3/4 
inch or greater in width. 

(3) For grouting spaces between masonry wythes. 

(4) Where only cells of hollow masonry units containing reinforcement 
are grouted, the maximum height of the pour shall not exceed the 
distance between horizontal bond beams. 

BOND BEAMS 

************************************************************************** 
NOTE: Bond beams that are continuous over openings 
will be reinforced to serve as lintels. 

************************************************************************** 

Bond beams shall be filled with grout and reinforced as indicated on the 
drawings. Grout barriers shall be installed under bond beam units to 
retain the grout as required. Reinforcement shall be continuous, including 
around corners, except through control joints or expansion joints, unless 
otherwise indicated on the drawings. Where splices are required for 
continuity, reinforcement shall be lapped 48 bar diameters. A minimum 
clearance of 13 mm 1/2 inch shall be maintained between reinforcement and 
interior faces of units. 

3.11 CONTROL JOINTS 

************************************************************************** 
NOTE: Control joints will be located and detailed 
on the drawings. When control joint keys are 
required it is a Contractor's option to use either 
special control joint units or sash jamb units with 
control joint keys. If one is preferred over the 
other in the design, edit this paragraph accordingly 
and provide specific details on the drawings. When 
control joint keys are not required, fill head 
joints with mortar as detailed. 

************************************************************************** 

Control joints shall be provided as indicated and shall be constructed by 
using [mortar to fill the head joint] [special control-joint units] [sash 
jamb units with control joint key] [open end stretcher units] in accordance 
with the details shown on the drawings. Sash jamb units shall have a 19 by 
19 mm 3/4 by 3/4 inch groove near the center at end of each unit. The 
vertical mortar joint at control joint locations shall be continuous, 
including through all bond beams. This shall be accomplished by utilizing 
half blocks in alternating courses on each side of the joint. The control 
joint key shall be interrupted in courses containing continuous bond beam 
steel. In single wythe exterior masonry walls, the exterior control joints 
shall be raked to a depth of 20 mm; 3/4 inch; backer rod and sealant shall 
be installed in accordance with Section 07920 JOINT SEALANTS. Exposed 
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interior control joints shall be raked to a depth of 6 mm 1/4 inch. 
Concealed control joints shall be flush cut. 

3.12 BRICK EXPANSION JOINTS AND CONCRETE MASONRY VENEER JOINTS 

************************************************************************** 
NOTE: Brick expansion joints and concrete masonry 
veneer joints will be located and detailed on the 
drawings. 

************************************************************************** 

Brick expansion joints and concrete masonry veneer joints shall be provided 
and constructed as shown on the drawings. Joints shall be kept free of 
mortar and other debris. 

3.13 SHELF ANGLES 

Shelf angles shall be adjusted as required to keep the masonry level and at 
the proper elevation. Shelf angles shall be galvanized. Shelf angles 
shall be provided in sections not longer than 3 m 10 feet and installed 
with a 6 mm 1/4 inch gap between sections. Shelf angles shall be mitered 
and welded at building corners with each angle not shorter than 1.2 m, 4 
feet, unless limited by wall configuration. 

3.14 LINTELS 

3.14.1 Masonry Lintels 

Masonry lintels shall be constructed with lintel units filled solid with 
grout in all courses and reinforced with a minimum of two No. 4 bars in the 
bottom course unless otherwise indicated on the drawings. Lintel 
reinforcement shall extend beyond each side of masonry opening 40 bar 
diameters or 600 mm, 24 inches, whichever is greater. Reinforcing bars 
shall be supported in place prior to grouting and shall be located 13 mm 
1/2 inch above the bottom inside surface of the lintel unit. 

3.14.2 Precast Concrete and Steel Lintels 

Precast concrete and steel lintels shall be as shown on the drawings. 
Lintels shall be set in a full bed of mortar with faces plumb and true. 
Steel and precast lintels shall have a minimum bearing length of 200 mm 8 
inches unless otherwise indicated on the drawings. 

3.15 SILLS AND COPINGS 

Sills and copings shall be set in a full bed of mortar with faces plumb and 
true. 

3.16 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL 

************************************************************************** 
NOTE: If spacing of anchors varies from that 
specified, edit these paragraphs accordingly. 

************************************************************************** 
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3.16.1 Anchorage to Concrete 

Anchorage of masonry to the face of concrete columns, beams, or walls shall 
be with dovetail anchors spaced not over 400 mm 16 inches on centers 
vertically and 600 mm 24 inches on center horizontally. 

3.16.2 Anchorage to Structural Steel 

Masonry shall be anchored to vertical structural steel framing with 
adjustable steel wire anchors spaced not over 400 mm 16 inches on centers 
vertically, and if applicable, not over 600 mm 24 inches on centers 
horizontally. 

3.17 PARGING 

************************************************************************** 
NOTE: If parging is not required, or if other types 
of dampproofing are in the project, this paragraph 
will be deleted. 

************************************************************************** 

The outside face of below-grade exterior concrete-masonry unit walls 
enclosing usable rooms and spaces, except crawl spaces, shall be parged 
with type S mortar. Parging shall not be less than 13 mm 1/2 inch thick 
troweled to a smooth dense surf ace so as to provide a continuous unbroken 
shield from top of footings to a line 150 mm 6 inches below adjacent finish 
grade, unless otherwise indicated. Parging shall be coved at junction of 
wall and footing. Parging shall be damp-cured for 48 hours or more before 
backfilling. Parging shall be protected from freezing temperatures until 
hardened. 

3.18 INSULATION 

Anchored veneer walls shall be insulated, where shown, by installing 
board-type insulation on the cavity side of the inner wythe. Board type 
insulation shall be applied directly to the masonry or thru-wall flashing 
with adhesive. Insulation shall be neatly fitted between obstructions 
without impaling of insulation on ties or anchors. The insulation shall 
be applied in parallel courses with vertical joints breaking midway over 
the course below and shall be applied in moderate contact with adjoining 
units without forcing, and shall be cut to fit neatly against adjoining 
surfaces. 

3.19 SPLASH BLOCKS 

Splash blocks shall be located as shown. 

3.20 POINTING AND CLEANING 

After mortar joints have attained their initial set, but prior to 
hardening, mortar and grout daubs or splashings shall be completely removed 
from masonry-unit surfaces that will be exposed or painted. Before 
completion of the work, defects in joints of masonry to be exposed or 
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painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints. Immediately after grout work is completed, scum and 
stains which have percolated through the masonry work shall be removed 
using a high pressure stream of water and a stiff bristled brush. Masonry 
surfaces shall not be cleaned, other than removing excess surface mortar, 
until mortar in joints has hardened. Masonry surfaces shall be left clean, 
free of mortar daubs, dirt, stain, and discoloration, including scum from 
cleaning operations, and with tight mortar joints throughout. Metal tools 
and metal brushes shall not be used for cleaning. 

3.20.1 Concrete Masonry Unit and Concrete Brick Surfaces 

Exposed concrete masonry unit and concrete brick surfaces shall be 
dry-brushed at the end of each day's work and after any required pointing, 
using stiff-fiber bristled brushes. 

3.20.2 Clay or Shale Brick Surf aces 

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary 
to obtain surfaces free of stain, dirt, mortar and grout daubs, 
efflorescence, and discoloration or scum from cleaning operations. After 
cleaning, the sample panel of similar material shall be examined for 
discoloration or stain as a result of cleaning. If the sample panel is 
discolored or stained, the method of cleaning shall be changed to assure 
that the masonry surfaces in the structure will not be adversely affected. 
The exposed masonry surfaces shall be water-soaked and then cleaned with a 
solution proportioned 30 mL 1/2 cup trisodium phosphate and 30 mL 1/2 cup 
laundry detergent to 1 L one gallon of water or cleaned with a proprietary 
masonry cleaning agent specifically recommended for the color and texture 
by the clay products manufacturer. The solution shall be applied with 
stiff fiber brushes, followed immediately by thorough rinsing with clean 
water. Proprietary cleaning agents shall be used in conformance with the 
cleaning product manufacturer's printed recommendations. Efflorescence 
shall be removed in conformance with the brick manufacturer's 
recommendations. 

3.21 BEARING PLATES 

************************************************************************** 
NOTE: The bearing details must be shown on the 
drawings. The thermal effects must be considered 
for steel beams bearing on masonry to prevent 
cracking of masonry walls due to thermal expansion 
of steel framing members. 

************************************************************************** 

Bearing plates for beams, joists, joist girders and similar structural 
members shall be set to the proper line and elevation with damp-pack 
bedding mortar, except where non-shrink grout is indicated. Bedding mortar 
and non-shrink grout shall be as specified in Section [03300A CAST-IN-PLACE 
STRUCTURAL CONCRETE] [03300N CAST-IN-PLACE CONCRETE] . 
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3.22 PROTECTION 

Facing materials shall be protected against staining. Top of walls shall 
be covered with nonstaining waterproof covering or membrane when work is 
not in progress. Covering of the top of the unfinished walls shall 
continue until the wall is waterproofed with a complete roof or parapet 
system. Covering shall extend a minimum of 600 mm 2 feet down on each side 
of the wall and shall be held securely in place. Before starting or 
resuming, top surface of masonry in place shall be cleaned of loose mortar 
and foreign material. 

3.23 TEST REPORTS 

3.26.1 Field Testing of Mortar 

************************************************************************** 
NOTE: Delete this paragraph for structures having 
185 square meters (2,000 square feet) or less of 
wall area, including openings. See TM 5-809-3 and 
ASTM C 780 for evaluating mortar test results. 

************************************************************************** 

At least three specimens of mortar shall be taken each day. A layer of 
mortar 13 to 16 mm 1/2 to 5/8 inch thick shall be spread on the masonry 
units and allowed to stand for one minute. The specimens shall then be 
prepared and tested for compressive strength in accordance with ASTM C 780. 

3.23.2 Field Testing of Grout 

************************************************************************** 
NOTE: Delete this paragraph for structures having 
185 square meters (2,000 square feet) or less of 
wall area, including openings. 

************************************************************************** 

Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C 1019. A minimum of three specimens of 
grout per day shall be sampled and tested. Each specimen shall have a 
minimum ultimate compressive strength of 13.8 MPa 2000 psi at 28 days. 

3.23.3 Efflorescence Test 

************************************************************************** 
NOTE: Delete this paragraph in areas where 
efflorescence has not been a problem. Efflorescence 
is generally the result of poor design and 
detailing. Properly covered or flashed walls are 
generally free of efflorescence. Efflorescence 
testing is generally not required. 

************************************************************************** 

Brick which will be exposed to weathering shall be tested for 
efflorescence. Tests shall be scheduled far enough in advance of starting 
masonry work to permit retesting if necessary. Sampling and testing shall 
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conform to the applicable provisions of ASTM C 67. Units meeting the 
definition of "effloresced" will be subject to rejection. 

3.23.4 Prism Tests 

************************************************************************** 
NOTE: Prism testing will only be required for 
structures requiring masonry compressive strengths 
higher than the assumed value of 9.3 MPa (1350 psi). 

Prism testing normally will not be required. 
Delete this paragraph when prism testing is not 
required. 

************************************************************************** 

At least one prism test sample shall be made for each 465 square meters 
5,000 square feet of wall but not less than three such samples shall be 
made for any building. Three prisms shall be used in each sample. Prisms 
shall be tested in accordance with ACI 530/530.1. Seven-day tests may be 
used provided the relationship between the 7- and 28-day strengths of the 
masonry is established by the tests of the materials used. Compressive 
strength shall not be less than [~~-] MPa [~~-] psi at 28 days. If the 
compressive strength of any prism falls below the specified value by more 
than 3.5 MPa, 500 psi, steps shall be taken to assure that the 
load-carrying capacity of the structure is not jeopardized. If the 
likelihood of low-strength masonry is confirmed and computations indicate 
that the load-carrying capacity may have been significantly reduced, tests 
of cores drilled, or prisms sawed, from the area in question may be 
required. In such case, three specimens shall be taken for each prism test 
more than 3.5 MPa 500 psi below the specified value. Masonry in the area 
in question shall be considered structurally adequate if the average 
compressive strength of three specimens is equal to at least 85 percent of 
the specified value, and if the compressive strength of no single specimen 
is less than 75 percent of the specified value. Additional testing of 
specimens extracted from locations represented by erratic core or prism 
strength test results shall be permitted. 

3.24 SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS 

************************************************************************** 
NOTE: Include this paragraph only when special 
inspection and testing for seismic-resisting systems 
is required by paragraph 3.2 of FEMA 302, NEHRP 
RECOMMENDED PROVISIONS FOR SEISMIC REGULATIONS FOR 
NEW BUILDINGS AND OTHER STRUCTURES. 

This paragraph will be applicable to both new 
buildings designed according to TI 809-04, SEISMIC 
DESIGN FOR BUILDINGS, and to existing building 
seismic rehabilitation designs done according to TI 
809-05, SEISMIC EVALUATION AND REHABILITATION FOR 
BUILDINGS. 

The designer must indicate on the drawings all 
locations and all features for which special 
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inspection and testing is required in accordance 
with Chapter 3 of FEMA 302. This includes 
indicating the locations of all structural 
components and connections requiring inspection. 

Add any additional requirements as necessary. 

************************************************************************** 

Special inspections and testing for seismic-resisting systems and 
components shall be done in accordance with Section 01452A SPECIAL 
INSPECTION FOR SEISMIC-RESISTING SYSTEMS. 

-- End of Section --
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************************************************************************** 
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NFGS of same number and date 

UNIFIED FACILITIES GUIDE SPECIFICATIONS 
************************************************************************** 

SECTION 02741N 

BITUMINOUS CONCRETE PAVEMENT 
09/99 

************************************************************************** 
NOTE: This guide specification covers the 
requirements for asphaltic concrete paving for 
vehicular traffic and should not be used for 
airfield paving. 

Comments and suggestion on this specification are 
welcome and should be directed to the technical 
proponent of the specification. A listing of the 
technical proponents, including their organization 
designation and telephone number, is on the Internet. 

Recommended changes to a UFGS should be submitted as 
a Criteria Change Request (CCR). 

Use of electronic communication is encouraged. 

Brackets are used in the text to indicate designer 
choices or locations where text must be supplied by 
the designer. 

************************************************************************** 

************************************************************************** 
NOTE: The designer shall verify that the 
application of the state specification is indeed 
appropriate for the facility being designed or 
constructed. The following information shall be 
shown on the project drawings: 

l. Plan with dimensions of the various types of 
paving. 

2. Typical cross sections indicating dimensions of 
components of various types of paving, shoulders, 
and ditches, if any. 

3. Joints between new and existing paving and 
between different types of paving. 

4. A longitudinal profile of paving. Transverse 
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profile will be shown in typical cross section. 
************************************************************************** 

PART 1 GENERAL 

1.1 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to within the text by the 
basic designation only. 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

AASHTO T 230 

AASHTO T 30 

(1968; R 2000) Determining Degree of 
Pavement Compaction of Bituminous 
Aggregate Mixtures 

(1993; R 1998) Mechanical Analysis of 
Extracted Aggregate 

ASTM INTERNATIONAL (ASTM) 

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus 

ASTM D 2172 (2001el) Quantitative Extraction of 
Bitumen from Bituminous Paving Mixtures 

ASTM D 2950 (1991; R 1997) Density of Bituminous 
Concrete in Place by Nuclear Methods 

U.S. DEPARTMENT OF TRANSPORTATION (DOT) 

DOT D-6.1 (2000) Manual of Uniform Traffic Control 
Devices 

U.S. GENERAL SERVICES ADMINISTRATION (GSA) 

FS TT-P-115 

1.2 SUBMITTALS 

(Rev. F) Paint, Traffic (Highway, White 
and Yellow) 

************************************************************************** 
NOTE: Submittals must be limited to those necessary 
for adequate quality control. The importance of an 
item in the project should be one of the primary 
factors in determining if a submittal for the item 
should be required. 

A "G" following a submittal item indicates that the 
submittal requires Government approval. Some 
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submittals are already marked with a •G•. Only 
delete an existing •G• if the submittal item is not 
complex and can be reviewed through the Contractor's 
Quality Control system. Only add a "G• if the 
submittal is sufficiently important or complex in 
context of the project. 

For submittals requiring Government approval on Army 
projects, a code of up to three characters within 
the submittal tags may be used following the •G• 
designation to indicate the approving authority. 
Codes for Army projects using the Resident 
Management System {RMS) are: "AE• for 
Architect-Engineer; •no• for District Office 
{Engineering Division or other organization in the 
District Office); •Ao• for Area Office; •Ro• for 
Resident Office; and •po• for Project Office. Codes 
following the •G• typically are not used for Navy 
projects. 

Submittal items not designated with a •G• are 
considered as being for information only for Army 
projects and for Contractor Quality Control approval 
for Navy projects. 

************************************************************************** 

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government. The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES: 

SD-03 Product Data 

Precast car stops 

SD-04 Samples 

Uncompacted mix 

Pavement cores 

SD-06 Test Reports 

Trial batch reports 

Mix design 

Asphalt concrete 

Density 

Thickness 
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Straightedge test 

Submit reports for testing specified under paragraph entitled 
"Field Quality Control." 

SD-07 Certificates 

Asphalt mix delivery record 

Asphalt concrete and material sources 

Obtain approval of the Contracting Officer for materials and 
material sources 2 days prior to the use of such material in the 
work. 

Asphalt concrete 

Curbs 

Guard (Guide) rails 

Median barriers 

Traffic signs 

Submit certificates, sig~ed by the producer, that paving materials 
and incidental construction items conform to specification 
requirements. 

1.3 QUALITY ASSURANCE 

************************************************************************** 
NOTE: Insert abbreviation for the state highway 
department document (SHS) appropriately thoughout 
this specification. 

************************************************************************** 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology from the referenced state 
highway department document to identify specific 
portions of the referenced state highway department 
document. 

************************************************************************** 

1. 3 .1 Regulatory Requirements 

Provide work and materials in accordance with applicable requirements of 
SHS ] . [Divisions and Sections] [Sections and Paragraphs] [ [ ] 
and [ ]] mentioned herein refer to those specifications. Paragraphs in 
SHS [ ___ ] entitled ["Quantity and Payment"] ["Method of Measurement" and 
"Basis of Payment"] [" "] shall not apply. 

SECTION 02741N Page 6 



1.3 .2 Modification of References 

Where term "Engineer" is used in SHS [ ___ ] it shall be construed to mean 
[Contracting Officer] [Contractor's Quality Control representative]. 
[Where term "state" is used, it shall mean "Federal Government"]. 

1.3 .3 Mix Delivery Record Data 

Record and submit the following information to each load of mix delivered 
to the job site. Submit within one day after delivery on 
Government-furnished forms: 

a. Truck No: 

b. Time In: 

c. Time Out: 

d. Tonnage and Discharge Temperature: 

e. Mix Type: 

f. Location: 

g. Stations Placed: 

1.3.4 Trial Batch 

Submit current bituminous design reports for all mix types proposed for use 
on the project. 

1.3 .5 Mix Design 

Submit results of laboratory tests performed on each mix design. Testing 
shall have been accomplished not more than one year prior to date of 
material placement. 

PART 2 PRODUCTS 

2.1 ASPHALT CONCRETE 

************************************************************************** 
NOTE: Insert abbreviation for the state highway 
department document referenced above. 

************************************************************************** 

Provide asphalt concrete in accordance with the applicable requirements of 
the SHS [ ___ ], except where specified otherwise. [Recycled asphalt 
pavement material may be used as permitted by SHS ] .] 

2.2 SUBBASE 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
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correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , materials for construction of the subbase shall be in 
accordance with [Division [ ] , Section [~~-]] [Section [~~-], 
paragraph [ __ ] ] [ [ ], ] ] 

2.3 BASE COURSE 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , materials for construction of the base course shall be in 
accordance with [Division [~~-], Section [~~-]] [Section [~~-], 
paragraph [ __ ] ] [ [ __ ], [ __ ] J , [Type [ __ ] ] [Class [ __ ] ] 

2.4 SURFACE COURSE 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , materials for construction of 
accordance with [Division [~~-] , Section 
paragraph [ __ ]] [Type [ ] ] [Class 

2.5 STRIPING 

the surface course shall be in 
[ __ ] ] [Section ] , 

] ] 

************************************************************************** 
NOTE: Select the first option when the referenced 
state highway department document includes paint and 
striping. Select the second option when the 
referenced state highway department document does 
not include paint and striping. 

************************************************************************** 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 
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************************************************************************** 

SHS [ ___ ], materials for paint striping shall be in accordance with 
[Division [ ___ ], Section [ ]] [Section [ ], paragraph ] ], 
[ [ __ ], [ __ ]] . 
[Paint shall conform to FS TT-P-115, Types I, or II.] 

2.6 CURBS [AND GUTTERS] 

************************************************************************** 
NOTE: Select the first option when the referenced 
state highway department document includes materials 
for curbs and gutters. Select the second option 
when the referenced state highway department 
document does not include concrete materials for 
curbs and gutters and include Section 03300, 
"Cast-In-Place Concrete• in the project 
specification, as appropriate. 

************************************************************************** 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ___ ] , materials for construction of curbs [and gutters] shall be in 
accordance with [Division [ ___ ], Section [ ___ ]] [Section [ ] , 
paragraph ] ] [ [ ] , [ __ ] ] 

[Concrete is specified in Section N CAST-IN-PACE C NCRETE.] 

2 . GUARD GUIDE RAI S 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ] , materials for construction of the guard (guide) rails shall be 
in accordance with [Division [ ] , Section [ ] ] [Section [ ] , 
paragraph [ __ ] ] [ [ ], [ ] ] 

2.8 MEDIAN BARRIERS 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
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from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , materials for construction of the median barriers shall be in 
accordance with [Division [ ], Section ~~-]] [Section[~~-], 

paragraph [ __ l l [ [ ], ] ] 

2.9 TRAFFIC SIGNS 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , provide traffic signs in accordance with [Division 
Section [ ]] [Section [~~-], paragraph ~~-]] [[~~-], 

l I 

]] 

2.10 PRECAST CAR STOPS 

Provide car stops to the profile and size indicated. [Manufacture with air 
entrained concrete having a minimum compressive strength of 25 MPa 3,000 psi 
at 28 days, with two No. 4 reinforcing rods located at mid-point of its 

cross section and with two galvanized sleeves for anchoring.] [Manufacture 
with 100 percent recycled content level of plastic or rubber in accordance 
with DOT D-6.1]. 

2.11 COMPOSITION OF MIXTURE REQUIREMENTS 

2.11.1 Mixture Properties 

Gradation of mineral aggregate shall be as specified. Percentage of 
bituminous material provided in the bituminous mixtures shall be within the 
limits specified. Mixtures shall have the following physical properties: 

Test Property 

Stability (50 Blows) 
Flow (0. 25 mm) 
Percent Air Voids 

Percent Voids in 
Mineral Aggregates 

Test Property 

Stability (50 Blows) 
Flow (0. 01 inch) 
Percent Air Voids 

Values 

Not less than 454 kg 
Not more than 20 nor less than 8 
Not less than 3 nor more than 8 for binder 
course; not less than 3 nor more than 5 for 
wearing course 
See Table I 

Values 

Not less than 1000 pounds 
Not more than 20 nor less than 8 
Not less than 3 nor more than 8 for binder 
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Test Property 

Percent Voids in 
Mineral Aggregates 

Values 
course; not less than 3 nor more than 5 for 
wearing course 
See Table I 

TABLE I 

MINIMUM PERCENT VOIDS IN MINERAL AGGREGATE (VMA) 

U.S.A. Standard 
Sieve Designation 

4.75 mm 
9.5 mm 

12.5 mm 
19.0 mm 
25.0 mm 

Nominal Maximum 
Particle Size, mm 

4.75 
9.5 

12.5 
19.0 
25.0 

TABLE I 

Minimum VMA 
Percent 

18 
16 
15 
14 
13 

MINIMUM PERCENT VOIDS IN MINERAL AGGREGATE (VMA) 

U.S.A. Standard 
Sieve Designation 

No. 4 
3/8 inch 
1/2 inch 
3/4 inch 
1 inch 

Nominal Maximum 
Particle Size, Inch 

0.187 
0.375 
0.500 
0.750 
1. 000 

2.11.2 Quantity of Bituminous Material 

Minimum VMA 
Percent 

18 
16 
15 
14 
13 

************************************************************************** 
NOTE: If slag or any unusually porous aggregate is 
anticipated for possible use in the mix, the maximum 
asphalt cement percentages indicated may need to be 
increased. Check requirements of local materials 
and modify percentages as necessary. 

************************************************************************** 

Mix asphalt cement with aggregates of corresponding mixes in the following 
proportions: 

ASPHALT CEMENT PERCENT BY WEIGHT OF TOTAL MIX 

Binder Course Wearing Course 

4 to 8 5 to 9 
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PART 3 EXECUTION 

3.1 PREPARATION 

3.1.1 Excavation and Filling 

Excavation and filling to establish elevation of subgrade is specified in 
Section 02300 EXCAVATION. 

3.2 CONSTRUCTION 

************************************************************************** 
NOTE: Insert abbreviation for the state highway 
department document referenced above. 

************************************************************************** 

Provide construction in accordance with the applicable requirements of the 
SHS [ ___ ], except where indicated or specified otherwise. 

3.2.1 Subgrade 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ___ ], preparation of subgrade shall be in accordance with [Division 
[ __ ] , Section [ ___ ]] , [Section [ __ ] , paragraph [ __ l l [ [ 
[ ___ ]] [Section 02300 EXCAVATION.] 

3.2.2 Subbase 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ___ ] , methods of construction of the subbase shall be in accordance 
with [Division [ ] , Section 11 [Section ] , paragraph 
[ __ ] l [ [ ], l l 

3.2.3 Base Course 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
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is identical to that used on drawings for same item. 
************************************************************************** 

SHS [~~-] , methods of construction of the base course shall be in 
accordance with [Division[~ __ ], Section [ ___ )] [Section [ ___ ], 
paragraph [ __ ] ] [ [ __ ], [ __ ] ]. 

3.2.4 Surface Course 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~ __ ] , methods of construction of the surf ace course shall be in 
accordance with [Division [ ___ ], Section [ ___ )] [Section[ ___ ], 
paragraph [ ___ ]] [[ ], [ ___ )]. Placement will not be permitted 
unless the Contractor has a working asphalt thermometer on site. 

3.2.5 Striping 

************************************************************************** 
NOTE: Include the bracketed portion {first 
sentence) when the referenced state highway 
department document includes paint and-striping. 

************************************************************************** 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~ __ ], provide paint striping in accordance with [Division [~ __ ], 
Section [ ] ] [Section [ __ ], paragraph [ __ ]] [ [ ] , [ ___ ]] 
Allow bituminous pavement to cure for at least 21 days before paint is 
applied. Pavement shall be thoroughly clean and entirely free of loose 
sand, stones, dust, oil, grease, water, and other substances that will be 
deleterious to the paint or will adversely affect the adhesion of the 
paint. Do not apply paint during high wind (over 24 km/h) (over 15 miles 
per hour) or high humidity (over 70 percent) . Apply paint only when 
ambient temperature is 5 degrees C 40 degrees F or above and rising but not 
more than 35 degrees C 95 degrees F. Dimensions and arrangement of 
striping shall be as indicated. Apply paint to a wet film thickness of 
0.38 mm 0.015 inch by means of conventional traffic line striping 
equipment. Traffic shall not be permitted to use the painted areas for a 
minimum of 30 minutes after painting of lines has been completed. 
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3.2.6 Curbs [and Gutters] 

************************************************************************** 
NOTE: Select the first option when the referenced 
state highway department document includes materials 
for curbs and gutters. Select the second option 
when the referenced state highway department 
document does not include concrete materials for 
curbs and gutters and include Section 03300, 
"Cast-In-Place Concrete• in the project 
specification, as appropriate. 

************************************************************************** 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~~-] , methods of construction of curbs [and gutters] shall be in 
accordance with [Division [~~-], Section [ ___ ]] [Section l ' 
paragraph [ __ l l [ [ __ L [ __ l l . 

[Provide curbs [and gutters] as indicated. Provide concrete construction 
as specified in Section 03300N CAST-IN-PLACE CONCRETE.] 

3.2.7 Guard (Guide) Rails 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [~ __ ] , methods of construction of the guard (guide) rails shall be in 
accordance with [Division [ ___ ], Section [ ] ] [Section [ ] , 
paragraph [ __ ] ] [ [ l. ] ] 

3.2.8 Median Barrier 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ___ ] , methods of construction of the median barriers shall be in 
accordance with [Division [ ___ ], Section ]] [Section ] , 
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paragraph [ __ l l [ [ __ ], [ __ l l . 

3.2.9 Traffic Signs 

************************************************************************** 
NOTE: Use words in brackets or fill in blanks with 
correct terminology and insert appropriate numbers 
from referenced state highway department document. 
Be certain that terminology used in these paragraphs 
is identical to that used on drawings for same item. 

************************************************************************** 

SHS [ ___ ] , install traffic signs in accordance with [Division 
Section [ ___ l l [Section [ __ ], paragraph [ __ l l [ [ __ ], 

3.2.10 Precast Car Stops 

l ' 
[ __ ]] 

Provide car stops where indicated. Install with an anchor rod driven 
through each sleeve. 

3.3 FIELD QUALITY CONTROL 

Sample shall be taken by Contractor as specified herein. Contractor shall 
replace pavement where sample cores have been removed. Submit [2] [ ___ ] 
pavement cores when using the in-place nuclear density method. 

3.3.1 Sample and Core Identification 

Place each sample and core in a container and securely seal to prevent loss 
of material. Tag each sample for identification. Tag shall contain the 
following information: 

a. Contract No. 

b. Sample No. 

c. Quantity 

d. Date of Sample 

e. Sample Description 

f. Source/Location/Stations Placed/depth below the finish grade 

g. Intended Use 

h. Thicknesses of various lifts placed 

3.3.2 Testing 

3.3.2.1 Bituminous Mix Testing 

Take two samples per day per mix type at plant or from truck. Test 
uncompacted mix for extraction in accordance with ASTM D 2172 and sieve 
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analysis in accordance with AASHTO T 30. Test samples for stability and 
flow in accordance with ASTM D 1559. When two consecutive tests fail to 
meet requirements of specifications, cease placement operations and test a 
new trial batch prior to resumption of placement operations. Submit [2] 
[ ___ ] per day of each mix type. When two tests on uncompacted mix fail 
submit new trial batch for approval. 

3.3.2.2 Testing of Pavement Course 

a. Density: Determine density of pavement by testing cores obtained 
from the binder and wearing course in accordance with AASHTO T 230. 

Take three cores at location designated by Contracting Officer 
for each [18 metric tons] [200 tons] [ ___ ] , or fraction thereof, 
of asphalt placed. Deliver cores undisturbed and undamaged to 
laboratory and provide test results within [48] [ ___ ] hours of 
each day placement of paving materials. 

b. Thickness: Determine thickness of the binder and wearing course 
from cores taken for density test. 

c. Straightedge Test: Test compacted surface of binder course and 
wearing course with a straightedge as work progresses. Apply 
straightedge parallel with and at right angles to center line 
after final rolling. Variations in the binder course surface 
shall not be more than 6 [13] [3] mm 1/4 [1/2] [1/8] inches from 
the lower edge of the 3.0 m 10 foot straightedge; variations in 
wearing course surface shall not be more than 6 [13] [3] mm 1/4 
[1/2] [1/8] from the lower edge of the 3.0 m 10 foot straightedge. 

3.3.2.3 

Pavement showing irregularities greater than that specified shall 
be corrected as directed by Contracting Officer. 

Alternate Testing Method for Pavement Courses 

At Contractor's option the follow.ing in-place testing method may be used to 
determine density and thickness in lieu of testing specified above. 
Frequency of testing shall be the same. When in-place nuclear method to 
determine density is used, take two pavement cores at locations designated 
by Contracting Officer and turn over to Government to verify pavement 
thickness. 

a. Density: Determine density of pavement by in-place testing using 
Nuclear Method in accordance with ASTM D 2950. 

b. Thickness: Determine thickness of finished pavement by use of 
following equation: 

t= _W(lOOO) 

d 

Where t= pavement thickness, in mm. 
W= average weight per square weight by kg per square meter of mixture 

actually used in work. 
d= compacted density as measured by nuclear density device, (psf) (kg/3 
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t= w 
0.75d 

Where t= pavement thickness, in inches. 
W= average weight per square yard of mixture actually used in work. 
d= compacted density as measured by nuclear density device. 
-- End of Section --
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SECTION 416-MINOR PAVING 

416.1 DESCRIPTION 

416.11 General. Minor Paving shall consist of hot-mix asphalt paving that is placed in 
areas that receive significant traffic loading, but which are of small quantity or require 
unusual placement or nature of production (short days, many small placement areas, 
etc.), making square-meter (square-yard) measurement more appropriate. Examples 
of minor pavement include bridge approaches, intersection improvements, auxiliary 
lanes, etc. Turnouts that provide access to commercial establishments or to more 
than one residence will also be considered minor paving. 

416.12 Description of Work. This work shall consist of constructing one or more 
courses of hot-mix asphalt (HMA) on a prepared base. HMA shall be composed of a 
mixture of bituminous material, aggregate, blending sand, mineral filler, hydrated lime, 
or liquid anti-strip if required. 

416.2 MATERIALS. 

416.21. General. HMA for minor paving shall be of the type and gradation shown in 
the Contract. Materials used for minor bituminous paving shall comply with require
ments of subsection 420.2 or 422.2, as applicable. 

416.3 CONSTRUCTION REQUIREMENTS. 

416.31. The Contractor shall comply with all requirements of subsection 420.3. 

416.4 CONTRACTOR PROCESS CONTROL. 

416.41 The Contractor shall demonstrate the ability to produce acceptable material 
prior to placement. The Contractor shall control construction processes in such a 
manner that material produced is in compliance with all applicable specifications. The 
Contractor shall provide all materials, equipment, and personnel necessary for proc
ess control. Process control will be considered incidental to the product being pro
duced and no direct payment will be made therefor. 

The Contractor shall provide the Project Manager with a proposed Process Control 
Plan at least 10 working days before beginning all relevant work. The plan at a mini
mum shall describe or list materials, methods, and equipment to be used in producing 
the product; methods, equipment, personnel, facilities, and testing program to be 
used for process control testing; procedures for identifying and correcting problems 
which could result in nonconforming material; and a list of personnel with chain-of
command and level of authority to modify processes. 

The Contractor shall make available to the Department all process control test results, 
process control charts, or other documentation of the Contractor's process control 
efforts. Deviations from the approved process control plan shall be submitted to the 
Project Manager before performing related work. The Contractor shall make a good
faith effort to control construction processes. Failure to submit a process control plan 
or failure to follow the approved process control plan will constitute grounds for sus
pending the Contractor's operations. 

172 416-Minor Paving 



416.5 ACCEPTANCE. 

416.51 General. Acceptance will be based on inspection of the constructed product 
for obvious nonconformance with the Specifications, and on laboratory testing. Test
ing will be performed on specimens of fresh hot-mix asphalt taken from the roadbed 
prior to compaction and on cut pavement samples (cores). Acceptance criteria will 
consist of air voids as determined from laboratory-compacted specimens, asphalt 
content as determined by binder ignition AASHTO T 308, final thickness of the com
pacted mat as measured from cores in accordance with ASTM D3549, and density of 
the compacted roadbed as determined from cores. 

Acceptance testing will be performed by Department representatives who have been 
certified in the relevant test procedures by the State Materials Bureau through the 
Technician Training and Certification Program (TTCP). Testing will be performed in 
accordance to the latest AASHTO or Agency methods, as modified by the State Ma
terials Bureau. Test methods and modifications can be found in the current TTCP 
Manual. 

416.52 Acceptance Lots and Pay Factor Determination. Density acceptance will be 
based on the average of three cores per acceptance lot. Air voids and asphalt content 
acceptance will be based on one test per acceptance lot. Acceptance lot size will be 
1350 m2 (1500 yd2

} or less, as determined by the Project Manager. 

Pay factors will be determined from Tables 416-A through 416-D. The target values 
for asphalt content and air voids will be obtained from the approved job mix formula. 
The payment for each acceptance lot will be determined by multiplying the unit bid 
price by each pay factor, and multiplying the result by the total lot area. 

Percent Density 
Above 97.99 
97.0-97.99 
96.0-96.99 
95.0-95.99 
94.0-94.99 
93.0-93.99 
92.0-92.99 
91.0-91.99 
90.0-90.99 
Less than 90.00 

Table 416·A 
PRICE ADJUSTMENTS FOR DENSITY 

Table 416-B 

Pay Factor 
Reject* 

90% 
95% 
100% 
102% 
100% 
95% 
90% 
80% 

Reject* 

PRICE ADJUSTMENT FOR AIR VOIDS 
Deviation from Target Value Pay Factor 
Less than 0.5% 
0.5% to 1.3% 
1.31% to 1.69% 
1.7% to 1.99% 
2.0% or more 

Minor Paving-416 

102% 
100% 
90% 
75% 

Reject* 

173 



Table 416-C 
PRICE ADJUSTMENT FOR ASPHALT CONTENT 

Deviation from Target Value 
Less than 0.1 % 
0.1% to 0.29% 
0.30% to 0.49% 
0.5% or Greater 

Table 416-D 

Pay Factor 
102% 
100% 
90% 

Reject* 

PRICE ADJUSTMENT FOR THICKNESS 
Deficiency from Plan Minimum Thick

ness 
None (Plan Minimum or Thicker) 
< 6 mm (1/4 in.) 
6 mm< 12.0 mm (1/4 in. < 1/2 in.) 
12.0 mm< 19 mm (1/2 in.< 3/4 in.) 
19 mm< 25 mm (3/4 in.< 1 in.) 
25 mm (1 in.) 

Pay Factor 

102% 
100% 
90% 
75% 
50% 

Corrective Action Required* 

* Rejected material is to be removed and replaced at no additional cost to the De
partment. In lieu of removing material, the Engineer may allow material to remain in 
place at 50% of contract price, if this is determined to be in the best interest of the 
Department. 

** Corrective action shall consist of removal and replacement of the nonconforming 
material, or overlay or other surface corrective measures approved by the Project 
Manager. Thin or feathered edge surface patching will not be acceptable. Overlay lift 
thicknesses must meet State Materials Bureau minimum requirements for gradation 
being used. 

416.6 METHOD OF MEASUREMENT. 

416.61 Minor pavement will be measured by the square meter (square yard). 

416.7 BASIS OF PAYMENT. 

416.71 Minor pavement will be paid for at the contract unit price per square meter 
(square yard), adjusted as specified in subsection 416.52. The unit price will include 
all materials including aggregate, bituminous material, and hydrated lime or liquid 
antistrip, as well as all mixing, hauling, placement, and compaction required to con
struct the pavement to the line and grades shown on the plans. 

Payment will be made under: 

Pay Item Pay Unit 
Minor Pavement Square Meter (Square Yard) 
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ftEJ'LYTO 
ATTlipl'flON OF 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

12565 WEST CENTER ROAD 
OM.AHA NE 68144-3869 

September 26, 2003 

Hazardo'\is, Toxic and Radioactive Waste 
Center of Expertise · 

James McCall 
Associated Laboratories 
806 North Batavia 
Orange, CA 92868 

Dear Dr- McCall: 

This correspondence addresses the recent evaluation of Associated Laboratories of Orange, 
CA by the U.S_ Army Corps of Engineers (USACE) for chemical analysis in support of the 
USACE Hazardous, Toxic and Radioactive Waste Program_ · 

Your laboratory is now validated for the p~eters listed below: 

METIIon<1
) 

300 series 
9010B/9014 
1664A 
1664A 
413.1 
9071A/413.1 

. 9065/9066 
351 OC/808 lA 
3545A/8081A 
3510C/8082 
3545A/8082 
81 SlA · 
8151A 
351 OC/3520C/8270C 
3540B/3550B/3541/8270C 

899-~ VOO/ZOO'd 9L£-1 60Z l-8£9-V lL 

PARAMETERS 
lurions(5) 

Cy~de 
Oil&Grease 
Oil& Grease 
Oil& Grease 
Oil& Grease 
Phenolics 
Pesticides 
Pesticides 
Polychlorinated Biphenyls 
Polycblorinated Biphenyls 
Herbicides 
Herbicides 
Sem.ivolatile Organics 
Semivolatile Organics 

MATRIX'.<1) 
Watef<3) 
Water(3) 
Water<3) 
Solids(3) 

· Wate.f3) 

SolidsC3) 

Watei3) 

Water<3) 

Solids(3) 
Warel3) 

SolidsC3) 

WaterC3) 

SolidsC3) 
Water(3) 

Solids<3) 

ee:eo 



MEraon<1> 
6010B/7000A 
601 OB/7000A 
5030B/Mod 80°15 
5030B/5035/Mod 8015 
3.5.IQC/Mo.d 8.015 
3550C/Mod 8015 
5030B/8260B · 
5030B/5035/8260B 

-2-

PARAMETERS 
TALMe~(4) 
TAL Metals<4> 

TPH-GRO 
TPH-GRO 
TPH-DRO 
TPH-DRO 
Volatile Organics 
Volatile Organics 

Waterc3> 
. SolidS<l) 

Water<"J> 
Solidi3) 

Water<3> 
Solids(3) 
Water<3) 

Solids<3) 

Remarks: 1) Sample preparatio:i methods have been added to i:efl.ect program policy change. 

2) 'Solids' includes soils, sedllIJ(;nts, and solid waste. 

3) The la.bora~orjr bas successt\llly analyzed a Proficiency Testing (PT) sample for this 
method/matrix. 

4) TALMetals: 6010B;Aluminum, antimony. arsenic, barium. beryllium, cadmium. 
calcium, cllro:miw:n, cobalt, copper. iron. lead, magnesium, manganese, , nickel, 
potassium, sel.cnium, silver. sodium. thallium, vanadium, and zinc. 7470A/7471A; 
mercury. 

5) . Anions: Chloride, fluoride, sulfate, nitrate, nitrite, and ortho-phosphatc. 

Enclosed. for your infonnation is a copy of the Laboratory Inspection and Evaluation Report . 
. Your laboratory has responded to the deficiencies as noted in the report. No further responses 

are necessary. 

Based on the successful analysis of the Proficiency Testing samples for the appropriate fields 
of testing, the results of the laboratory inspection, and your Corrective Action Report, your 
laboratory will be validated for sample analysis by the methods listed above. The evaluation, 
which w~· conducted for your facility, is based substantially on ISO Guide 25 (General 
Requirements for the Competence of Testing Laboratories) and USACE Engineering Manual 
(EM) 200-1-3, Appendix I (Shell for Analytical Chemistry Requirements). The period of 
validation is 24 months and.expires on set>tember 26, 2005. 

The USACE reserves the right to conduct additional laboratocy inspections or to suspend 
validation status fQr any or .all of the listed parameters if deemed necessary. It should be noted 
that yoi.Jr laboratory may not subcontract USACE analytical work to any other laboratory location 
without the approval oftbis office. This laboratory validation does not guarantee the delivery of 
any analytical samples from a USACE Contracting Officer Representative. 
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. Any questions or cc;>mments can be directed to Dr. Richard Meyer at (402) 697-257L General 
questions reg~g-laboratory.validation may be directed to the Laboratory Validation 
Coordinator at (402) 697-2574. 

Enclosure 

Sincerely, 

* Marcia C. Davies, Ph.D. 
Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center of Expertise 
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State of New Mexico Soil Screening Levels 

Table A-1 provides State of New Mexico Soil Screening Levels (SSLs), as developed by the New 
Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and the Ground 
Water Quality Bureau Voluntary Remediation Program for 206 chemicals most commonly 
associated with environmental releases within the state. These NMED SSLs are derived using 
default exposure parameter values (as presented in Table A-2) and chemical- and State of New 
Mexico-specific physical parameters (as presented in Table B-1 of Appendix B). These default 
values are assumed to be appropriately conservative in the face of uncertainty and are likely to be 
protective for the majority of site conditions relevant to soil exposures within New Mexico. 

However, the NMED SSLs are not necessarily protective of all known human exposure pathways, 
reasonable land uses or ecological threats. Thus, before applying NMED SSLs at a site, it is 
extremely important to compare the conceptual site model (CSM) with the assumptions upon which 
the NMED SSLs are predicated to ensure that the site conditions and exposure pathways match 
those used to develop the NMED SSLs. If this comparison indicates that the site at issue is more 
complex than the corresponding SSL scenarios, or that there are significant exposure pathways not 
accounted for by the NMED SSLs, then the NMED SSLs are insufficient for use in a defensible 
assessment of the site. A more detailed site-specific approach will be necessary to evaluate the 
additional pathways or site conditions. 

Column 1: 

Column 2: 

Column 3: 

Columns 4 and 6: 

Table A-1 

The first column in Table A-1 presents the names of the 206 chemicals for 
which NMED has developed SSLs. 

The second column presents NMED SSLs predicated on residential soil 
exposures. 

The third column presents indicator categories for the NMED SSL residential 
basis, whether predicated on carcinogenic effects (ca), noncarcinogenic effects 
(nc), soil saturation limits (sat) or a non-risk based "max" determination. 
NMED SSLs predicated on a carcinogenic endpoint reflect age-adjusted child
to-adult exposures. NMED SSLs predicated on a noncarcinogenic endpoint 
reflect child-only exposures. Detected concentrations above the "sat" value 
may indicate the presence of nonaqueous phase liquid (NAPL). For certain 
inorganic and semivolatile organic compounds (SVOCs) that exhibit relatively 
low toxicity, a non risk-based maximum concentration of 105 mg/kg is given 
when the risk-based SSL exceeds that level. These are noted as "max" in the 
tables. 

The fourth and sixth columns present NMED SSLs analogous to Column 1, 
with the exception that these values correspond to Industrial/ Occupational 
and Construction worker (adult-only) exposures, respectively. 

Columns 5 and 7: The fifth and seventh columns present endpoint bases analogous to Column 3 



NMED Soil Screening Levels 
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for the Industrial/ Occupational and Construction worker receptor 
populations, respectively. Unlike the Residential population, noncarcinogenic 
endpoint notes for these receptor populations are predicated on adult-only 
exposures. 

Column 8: The eighth column notes which chemicals are considered VOCs (for inhalation 
considerations). Those chemicals not considered voes are evaluated within 
the SSLs relative to inhalation of particulate emissions. 

Columns 9 and 10: The ninth column presents NMED SSLs for the migration to groundwater 
pathway developed using a default dilution attenuation factor (DAF) of 1, 
which assumes no effective dilution or attenuation. These values can be 
considered at sites where little or no dilution or attenuation of soil leachate 
concentrations is expected (e.g., shallow water tables, karst topography). 
Column 10 presents NMED SSLs for the migration to groundwater pathway 
developed using a DAF of 20 to account for natural processes that reduce 
contaminant concentrations in the subsurface. 

As noted above, separate NMED SSLs are presented for use in evaluating three discrete potential 
receptor populations: Residential, Industrial/ Occupational, and Construction. Each NMED SSL 
considers incidental ingestion of soil, inhalation of volatiles (limited to those chemicals noted as 
volatile organic compounds [VOCs] within Table A-1) or particulate emissions from impacted soil, 
and dermal contact with soil. 

Generally, if a contaminant is detected at a level in soil exceeding the most relevant NMED SSL, 
and the site-specific CSM is in general agreement with the underlying assumptions upon which the 
NMED SSLs are predicated, this result indicates the potential for adverse human health effects to 
occur. Conversely, if no contaminants are detected above the most relevant NMED SSL, this tends 
to indicate to the user that environmental conditions may not necessitate remedial action of the 
surface soil or the vadose zone. 

A detection above an NMED SSL does not indicate that unacceptable exposures are, in fact, 
occurring. The NMED SSLs are predicated on relatively conservative exposure assumptions and an 
exceedance only tends to indicate the potential for adverse effects. The NMED SSLs do not 
account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints. Section 5 
of Part A addresses a methodology by which an environmental manager may determine whether 
further site-evaluation is warranted, however, this methodology does not replace the need for 
defensible risk assessment where indicated. 

The NMED SSLs address a basic subset of exposures fundamental to the widest array of 
environmentally-impacted sites within the State of New Mexico. The NMED SSLs cannot address 
all relevant exposure pathways associated with all sites. The utility of the NMED SSLs depends 
heavily upon the understanding of site conditions as accurately reflected in the CSM and nature and 
extent of contamination determinations. Consideration of the NMED SSLs does not preclude the 
need for site-specific risk assessment in all instances. 



Table A·1 
NMED Soil Screening Levels -

Residential 
Industrial/ 

Construction 
Chemical Soil Endpoint 

Occupational 
Endpoint Worker Soil 

Soil 
(mg/kg) 

(mg/kg) 
(mg/kg) 

~cenaphthene 4.69E+03 nc 3.48E+04 nc 1.44E+04 

~cetaldehvde 9.43E+01 nc 3.42E+02 nc 3.08E+02 

~cetone 7.04E+04 nc 1.00E+05 sat 1.00E+05 

~crylonitrile 3.96E+OO ca 1.15E+01 ca 5.22E+01 

~cetoohenone 1.31 E+03 sat 1.31 E+03 sat 1.31E+03 

~crolein 1.84E-01 nc 6.70E-01 nc 6.01 E-01 

~ldrin 2.84E-01 ca 1.12E+OO ca 6.99E+OO 

~luminum 7.78E+04 nc 1.00E+05 max 1.44E+04 

Anthracene 2.35E+04 nc 2.64E+05 nc 8.53E+04 

Antimony 3.13E+01 nc 4.54E+02 nc 1.24E+02 

Arsenic 3.90E+OO ca 1.77E+01 ca 8.52E+01 

Barium 5.45E+03 nc 7.83E+04 nc 1.44E+03 

Benzene 2.70E+01 ca 7.36E+01 ca 1.57E+02 

Benzidine 2.11 E-02 ca 8.33E-02 ca 7.09E-01 

Benzo( a lanthracene 6.21E+OO ca 2.34E+01 ca 2.14E+02 

Benzo(a \ovrene 6.21E-01 ca 2.34E+OO ca 2.14E+01 

Benzo(b )fluoranthene 6.21E+OO ca 2.34E+01 ca 2.14E+02 

Benzo(k lfluoranthene 6.21E+01 ca 2.34E+02 ca 2.14E+03 

Bervllium 1.56E+02 nc 2.25E+03 nc 5.62E+01 

kx-BHC 9.02E-01 ca 3.99E+OO ca 3.00E+01 

!13-BHC 3.16E+OO ca 1.40E+01 ca 5.39E+01 

IY-BHC 4.37E+OO ca 1.93E+01 ca 8.09E+01 

1, 1-Biphenvl 8.90E+01 sat 8.90E+01 sat 8.90E+01 

Bis(2-chloroethyl) ether 2.04E+OO ca 5.95E+OO ca 9.09E+01 

Bis(2-chloroisoproovl\ ether 3.13E+03 nc 6.19E+03 nc 4.24E+03 

Bis(2-ethvlhexvll ohthalate 3.47E+02 ca 1.37E+03 ca 4.66E+03 

Bis(chloromethyl) ether 4.26E-03 ca 1.10E-02 ca 2.11E-01 

Boron 5.50E+03 nc 6.16E+04 nc 2.14E+04 

NMED Soil Screening Levels 
February 2004 

Revision 2. 0 

Endpoint voe DAF 1 DAF 20 
(mg/kg) (mg/kg) 

nc x 3.99E+OO 7.98E+01 

nc x 3.32E-04 6.63E-03 

sat x 1.03E-01 2.06E+OO 

nc x 6.61E-06 1.32E-04 

sat x 
nc x 8.39E-06 1.68E-04 

nc 1.47E-02 2.94E-01 

nc 7.50E+03 1.50E+05 

nc x 8.00E+01 1.60E+03 

nc 2.71 E-01 5.42E+OO 

nc 2.92E+OO 5.83E+01 

nc 4.12E+01 8.23E+02 

nc x 1.41 E-03 2.83E-02 

ca 

ca 5.49E-02 1.10E+OO 

ca 3.06E-01 6.12E+OO 

ca 1.70E-01 3.40E+OO 

ca 1.70E+OO 3.40E+01 

nc 3.16E+OO 6.32E+01 

ca 2.21E-05 4.43E-04 

nc 7.61 E-05 1.52E-03 

nc 3.55E-04 7.09E-03 

sat x 3.56E+OO 7.12E+01 

ca x 1.87E-06 3.75E-05 

nc x 7.04E-05 1.41 E-03 

nc 1.09E+02 2.17E+03 

ca x 8.87E-09 1.77E-07 

nc 



Residential 
Industrial/ 

Chemical Soil Endpoint 
Occupational 

Endpoint 
(mg/kg) 

Soil 
(mg/kg) 

Bromobenzene 3.32E+01 nc 1.22E+02 nc 

Bromodichloromethane 1.03E+02 ca 5.13E+02 ca 

Bromomethane 7.62E+OO nc 2.92E+01 nc 

1,3-Butadiene 8.91E-01 ca 2.13E+OO ca 

12-Butanone (MEKl 5.73E+02 nc 2.10E+03 nc 

tert-Butvl methyl ether (MTBEl 9.80E+02 ca 3.18E+03 ca 

n-Butvlbenzene 6.20E+01 sat 6.20E+01 sat 

sec-Butyl benzene 6.05E+01 sat 6.05E+01 sat 

tert-Butvlbenzene 1.06E+02 sat 1.06E+02 sat 

Cadmium• 7.41E+01 nc 8.60E+03 nc 

Carbon disulfide 3.76E+03 nc 2.14E+04 nc 

Carbon tetrachloride 3.13E+OO ca 7.75E+OO ca 

Chlordane 1.62E+01 ca 7.19E+01 ca 

2-Chloroacetoohenone 4.0?E-02 nc 1.48E-01 nc 

2-Chloro-1,3-butadiene 5.64E+OO nc 2.05E+01 nc 

1-Chloro-1, 1-difluoroethane 2.05E+02 sat 1.00E+05 sat 

Chlorobenzene 1.76E+02 nc 2.42E+02 sat 

1-Chlorobutane 2.91E+02 sat 2.91E+02 sat 

Chlorodifluoromethane 2.05E+02 sat 1.00E+05 sat 

Chloroethane 1.38E+03 sat 1.38E+03 sat 

Chloroform 3.56E+OO ca 8.52E+OO ca 

Chloromethane 1.95E+01 ca 4.77E+01 ca 

13-Chloronaohthalene 6.26E+03 nc 2.58E+04 nc 

o-Chloronitrobenzene 1.69E+OO nc 6.23E+OO nc 

p..Chloronitrobenzene 1.24E+01 nc 5.09E+01 nc 

2-Chloroohenol 3.91E+02 nc 8.07E+02 nc 

2-Chloroorooane 2.87E+02 nc 6.89E+02 sat 

b-Chlorotoluene 1.56E+03 nc 7.74E+02 nc 

Chromium Ill 1.00E+05 max 1.00E+05 max 

Chromium VI 2.34E+02 nc 3.40E+03 nc 

Chrvsene 6.21E+02 ca 2.34E+03 ca 

Construction 
Worker Soil 

(mg/kg) 

1.09E+02 

1.05E+03 

2.52E+01 

4.11E+OO 

1.88E+03 

4.07E+04 

6.20E+01 

6.05E+01 

1.06E+02 

4.74E-03 

1.34E+04 

9.06E+OO 

1.30E+02 

1.33E-01 

1.84E+01 

1.00E+05 

2.42E+02 

2.91E+02 

1.00E+05 

1.38E+03 

1.88E+01 

2.53E+02 

1.40E+04 

5.54E+OO 

4.15E+01 

5.47E+02 

6.89E+02 

6.46E+02 

1.00E+05 

1.80E+02 

2.14E+04 

NMED Soil Screening Levels 
February 2004 

Revision 2. 0 

Endpoint voe DAF 1 DAf 20 
(mg/kg) (mg/kg) 

nc x 1.03E-02 2.06E-01 

nc x 4.64E-05 9.28E-04 

nc x 1.84E-03 3.67E-02 

nc x 1.32E-05 2.63E-04 

nc x 3.32E-01 6.63E+OO 

ca x 2.33E-03 4.67E-02 

sat x 1.06E+OO 2.13E+01 

sat x 8.54E-01 1.71E+01 

sat x 8.47E-01 1.69E+01 

nc 3.76E-01 7.52E+OO 

nc x 3.76E-01 7.52E+OO 

nc x 2.87E-03 5.74E-02 

nc 3.61 E-01 7.21E+OO 

nc x 4.35E-05 8.?0E-04 

nc x 5.51E-03 1.10E-01 

sat x 6.36E+01 1.27E+03 

sat x 5.14E-02 1.03E+OO 

sat x 9.45E-01 1.89E+01 

sat x 6.21E+01 1.24E+03 

sat x 1.12E-03 2.23E-02 

nc x 2.45E-02 4.90E-01 

nc x 5.01E-04 1.00E-02 

nc x 1.26E+OO 2.52E+01 

nc x 3.98E-05 7.96E-04 

nc x 3.18E-04 6.37E-03 

nc x 2.31E-02 4.62E-01 

sat x 4.34E-02 8.68E-01 

nc x 5.09E-02 1.02E+OO 

max 9.90E+06 1.98E+OB 

ca 9.58E-01 1.92E+01 

ca x 5.49E+OO 1.10E+02 



Residential 
Industrial/ 

Chemical Soil Endpoint 
Occupational 

(mg/kg) 
Soil 

(mg/kg) 
Cobalt 1.52E+03 nc 2.05E+04 

Coooer 3.13E+03 nc 4.54E+04 

Crotonaldehyde 3.37E+OO ca 1.67E+01 

Cumene (isoproovlbenzenel 7.00E+02 nc 2.73E+03 

Cyanide 1.56E+03 nc 2.27E+04 

Cyanogen 3.13E+03 nc 8.22E+02 

CYanoaen bromide 7.04E+03 nc 1.85E+03 

Cyanogen chloride 3.91E+03 nc 1.03E+03 

DOD 2.44E+01 ca 1.11 E+02 

DOE 1.72E+01 ca 7.81 E+01 

DDT 1.72E+01 ca 7.81 E+01 

Dibenz(a,h)anthracene 6.21 E-01 ca 2.34E+OO 

Dibenzofuran 3.13E+02 nc 3.17E+03 

1,2-Dibromo-3-chloroorooane 3.64E+OO nc 1.32E+01 

Dibromochloromethane 7.62E+01 ca 3.79E+02 

1,2-Dibromoethane 7.14E-02 ca 3.36E-01 

1,4-Dichloro-2-butene 1.33E-01 ca 3.17E-01 

1,2-Dichlorobenzene 1.16E+02 sat 1.16E+02 

1,3-Dichlorobenzene 7.04E+01 nc 7.39E+01 

1,4-Dichlorobenzene 3.60E+01 ca 8.14E+01 

3,3-Dichlorobenzidine 1.08E+01 ca 4.26E+01 

Dichlorodifluoromethane 1.44E+02 nc 2.05E+02 

1, 1-Dichloroethane 8.20E+02 nc 1.22E+03 

1,2-Dichloroethane 5.07E+OO ca 1.26E+01 

cis-1,2-Dichloroethene 7.82E+02 nc 2.67E+02 

trans-1,2-Dichloroethene 1.56E+03 nc 3.98E+02 

1 , 1-Dichloroethene 1.82E+02 nc 6.86E+02 

2,4-Dichloroohenol 1.80E+02 nc 2.05E+03 

1,2-Dichloroorooane 1.00E+01 nc 3.64E+01 

1 ,3-Dichloropropene 1.13E+01 ca 2.98E+01 

Dicyclooentadiene 2.35E+03 nc 2.13E+OO 

Construction 
Endpoint Worker Soil 

(mg/kg) 

nc 6.10E+01 

nc 1.24E+04 

ca 5.18E+01 

nc 2.32E+03 

nc 6.19E+03 

nc 7.11E+02 

nc 1.60E+03 

nc 8.88E+02 

ca 8.29E+02 

ca 5.85E+02 

ca 1.38E+02 

ca 2.14E+01 

nc 1.09E+03 

nc 1.19E+01 

ca 1.39E+03 

ca 2.47E+OO 

ca 7.14E+OO 

sat 1.16E+02 

nc 5.70E+01 

sat 8.14E+01 

ca 3.71E+02 

sat 2.05E+02 

sat 1.22E+03 

ca 5.33E+01 

nc 2.28E+02 

nc 3.44E+02 

nc 6.01E+02 

nc 6.99E+02 

nc 3.28E+01 

ca 8.38E+01 

nc 1.92E+OO 

NMED Soil Screening Levels 
February 2004 

Revision 2. 0 

Endpoint voe DAF 1 DAF 20 
(mg/kg) (mg/kg) 

nc 2.26E+OO 4.52E+01 

nc 3.52E+01 7.03E+02 

sat x 1.53E-05 3.06E-04 

nc x 3.65E-01 7.29E+OO 

nc 3.88E-02 7.75E-01 

nc x 5.55E-02 1.11 E+OO 

nc x 1.27E-01 2.54E+OO 

nc x 6.93E-02 1.39E+OO 

ca 4.20E-01 8.40E+OO 

ca 1.34E+OO 2.68E+01 

nc 7.89E-01 1.58E+01 

ca 5.24E-02 1.05E+OO 

nc x 2.85E-01 5.70E+OO 

nc x 1.01E-05 2.02E-04 

nc x 1.14E-04 2.28E-03 

ca x 2.11E-05 4.23E-04 

ca x 2.89E-07 5.78E-06 

sat x 4.46E-01 8.93E+OO 

nc x 6.09E-03 1.22E-01 

sat x 8.27E-02 1.65E+OO 

ca 1.88E-04 3.76E-03 

sat x 2.85E-01 5.70E+OO 

sat x 6.05E-03 1.21 E-01 

nc x 9.92E-04 1.98E-02 

nc x 1.68E-02 3.37E-01 

nc x 2.91E-02 5.82E-01 

nc x 1.92E-03 3.84E-02 

nc 1.22E-02 2.45E-01 

nc x 3.94E-05 7.89E-04 

nc x 1.28E-04 2.56E-03 

nc x 4.51E-04 9.02E-03 



Residential 
Industrial/ 

Chemical Soil Endpoint 
Occupational 

Endpoint 
(mg/kg) 

Soil 
(mg/kg) 

Dieldrin 3.04E-01 ca 1.20E+OO ca 

Diethyl phthalate 4.BOE+04 nc 1.00E+05 max 

Dimethyl phthalate 1.00E+05 max 1.00E+05 max 

Di-n-butvl ohthalate 6.00E+03 nc 6.84E+04 nc 

12,4-Dimethylphenol 1.20E+03 nc 1.37E+04 nc 

2,4-Dinitrotoluene 1.20E+02 nc 1.37E+03 nc 

1,2-Diohenvlhvdrazine 6.0BE+OO ca 2.39E+01 ca 

Endosulfan 3.60E+02 nc 4.10E+03 nc 

Endrin 1.BOE+01 nc 2.05E+02 nc 

Epichlorohydrin 1.51 E+01 nc 5.90E+01 nc 

Ethvl acetate 7.04E+04 nc 1.00E+05 sat 

Ethyl acrvlate 5.13E+01 sat 6.62E+02 ca 

Ethyl chloride 1.38E+03 sat 1.38E+03 sat 

Ethyl ether 1.89E+03 sat 1.89E+03 sat 

Ethyl methacrvlate 5.18E+01 sat 5.18E+01 sat 

Ethvlbenzene 1.06E+04 ca 2.54E+04 ca 

Ethylene oxide 2.47E+OO ca 7.39E+OO ca 

Fluoranthene 2.25E+03 nc 2.44E+04 nc 

Fluorene 3.13E+03 nc 2.94E+04 nc 

Furan 7.82E+01 nc 1.88E+01 nc 

Heptachlor 1.0BE+OO ca 4.26E+OO ca 

Hexachlorobenzene 3.04E+OO ca 1.20E+01 ca 

Hexachloro-1,3-butadiene 1.20E+01 nc 1.37E+02 nc 

Hexachlorocyclopentadiene 1.25E+02 nc 4.10E+03 nc 

Hexachloroethane 6.00E+01 nc 6.84E+02 nc 

n-Hexane 3.80E+01 sat 3.80E+01 sat 

HMX 3.00E+03 nc 3.42E+04 nc 

Hydroaen cyanide 1.99E+01 nc 7.31 E+01 nc 

lndeno(1,2,3-c,d)pyrene 6.21E+OO ca 2.34E+01 ca 

Iron 2.35E+04 nc 1.00E+05 max 

lsobutanol 2.22E+04 sat 2.22E+04 sat 

Construction 
Worker Soil 

(mg/kg) 

1.02E+01 

1.00E+05 

1.00E+05 

2.33E+04 

4.66E+03 

4.66E+02 

2.04E+02 

1.40E+03 

6.99E+01 

5.01E+01 

2.06E+04 

4.52E+03 

7.4BE+04 

1.89E+03 

5.18E+01 

5.71E+05 

1.0BE+02 

8.73E+03 

1.06E+04 

1.63E+01 

3.63E+01 

1.02E+02 

4.66E+01 

4.31E+02 

2.33E+02 

3.80E+01 

1.17E+04 

6.53E+01 

2.14E+02 

9.29E+04 

2.22E+04 

I 
~; 

NlvfED Soil Screening Levels 
February 2004 

Revision 2. 0 

Endpoint voe DAF 1 DAF 20 
(mg/kg) (mg/kg) 

ca 1.36E-04 2.71E-03 

max 1.74E+01 3.48E+02 

max 1.66E+02 3.31E+03 

nc 1.84E+02 3.67E+03 

nc 4.27E-02 8.54E-01 

nc 2.27E-02 4.54E-01 

ca 9.73E-05 1.95E-03 

nc 7.43E-01 1.49E+01 

nc 3.72E-02 7.45E-01 

nc x 3.46E-04 6.93E-03 

sat x 1.41 E+OO 2.83E+01 

ca x 5.90E-04 1.18E-02 

ca x 1.12E-03 2.23E-02 

sat x 2.27E-01 4.53E+OO 

sat x 1.42E+OO 2.85E+01 

ca x 5.25E-01 1.05E+01 

ca x 4.11E-06 8.23E-05 

nc 2.41E+02 4.82E+03 

nc x 5.01E+OO 1.00E+02 

nc x 1.29E-03 2.58E-02 

ca 

ca 8.27E-02 1.65E+OO 

nc 8.0BE-02 1.62E+OO 

nc 1.50E+01 3.00E+02 

nc 1.37E-02 2.74E-01 

sat x 7.29E-01 1.46E+01 

nc 

nc x 1.20E-03 2.40E-02 

ca 4.79E-01 9.58E+OO 

nc 3.27E+OO 6.54E+01 

sat x 4.69E-01 9.39E+OO 



Resldentlal 
Industrial/ 

Chemical Soil Endpoint 
Occupational 

(mg/kg) 
Soil 

(mg/kg) 
lsoohorone 5.12E+03 ca 2.02E+04 

Lead 4.00E+02 7.50E+02 

Lead (tetraethvl-\ 6.11E-03 nc 6.84E-02 

Maleic hvdrazide 1.57E+03 sat 1.57E+03 

Manganese 1.55E+03 nc 2.18E+04 

Mercurv (elemental\ 1.00E+05 max 3.41 E+02 

Mercurv (methyl) 6.11 E+OO nc 6.84E+01 

Methacrvlonitrile 3.61E+OO nc 2.00E+01 

Methomvl 1.96E+03 nc 2.83E+02 

Methyl acetate 7.82E+04 nc 1.00E+05 

Methyl acrvlate 2.35E+03 nc 3.12E+02 

Methvl isobutyl ketone 5.43E+03 nc 6.90E+03 

Methyl methacrylate 2.83E+03 sat 2.83E+03 

Methvl stvrene (aloha) 2.16E+02 sat 2.16E+02 

Methyl styrene (mixture) 1.28E+02 nc 2.16E+02 

Methvlcvclohexane 2.10E+03 nc 7.63E+03 

Methvlene bromide 1.12E+02 nc 4.54E+02 

Methylene chloride 1.65E+02 ca 4.40E+02 

Molvbdenum 3.91E+02 nc 5.68E+03 

Naphthalene 7.19E+01 nc 9.83E+01 

Nickel 1.56E+03 nc 2.25E+04 

Nitrate 1.00E+05 max 1.00E+05 

Nitrite 7.82E+03 nc 1.00E+05 

Nitrobenzene 2.18E+01 nc 1.36E+02 

Nitroalvcerin 3.47E+02 ca 1.37E+03 

N-Nitrosodiethylamine 3.24E-02 ca 1.28E-01 

N-Nitrosodimethvlamine 9.54E-02 ca 3.76E-01 

N-Nitrosodi-n-butvlamine 2.48E-01 ca 6.67E-01 

N-Nitrosodiohenylamine 9.93E+02 ca 3.91E+03 

N-Nitrosopyrrolidine 2.32E+OO ca 9.12E+OO 

m-Nitrotoluene 4.10E+02 nc 5.57E+02 

Construction 
Endpoint Worker Soil 

(mg/kg) 

ca 4.66E+04 

nc 7.50E+02 

nc 2.38E-02 

sat 1.57E+03 

nc 1.48E+02 

nc 8.44E+01 

nc 2.38E+01 

nc 1.28E+01 

nc 2.49E+02 

sat 1.00E+05 

nc 2.75E+02 

sat 6.90E+03 

sat 2.83E+03 

sat 2.16E+02 

sat 2.16E+02 

nc 6.87E+03 

nc 3.74E+02 

ca 2.55E+03 

nc 1.55E+03 

sat 9.83E+01 

nc 5.61E+02 

max 1.00E+05 

max 3.10E+04 

nc 7.89E+01 

ca 1.19E+04 

ca 1.09E+OO 

ca 3.20E+OO 

ca 1.16E+01 

ca 3.40E+04 

ca 7.77E+01 

sat 5.57E+02 

( 
NMED Soil Screening Levels 

February 2004 
Revision 2. 0 

Endpoint voe DAF 1 DAF 20 
(mg/kg) (mg/kg) 

nc 1.69E-02 3.38E-01 

nc 4.58E-01 9.17E+OO 

nc 

sat x 7.86E-01 1.57E+01 

nc 5.24E-02 1.05E+OO 

nc 

nc 

nc x 1.69E-04 3.39E-03 

nc x 5.64E-02 1.13E+OO 

nc x 1.03E+02 2.06E+03 

nc x 4.62E-01 9.24E+OO 

sat x 5.81E-02 1.16E+OO 

sat x 2.64E-01 5.29E+OO 

sat x 3.09E-01 6.18E+OO 

sat x 4.31E-02 8.62E-01 

nc x 1.35E+01 2.69E+02 

nc x 1.28E-02 2.56E-01 

sat x 8.44E-04 1.69E-02 

nc 2.02E+01 4.03E+02 

sat x 1.97E-02 3.93E-01 

nc 1.30E+01 2.61E+02 

max 

nc 

nc x 9.00E-04 1.80E-02 

ca 

ca 

ca 1.15E-06 2.31 E-05 

ca x 1.12E-06 2.24E-05 

ca 2.94E-02 5.89E-01 

ca 

sat x 1.62E-02 3.24E-01 



l 
~ 

Resldentlal 
Industrial/ 

Chemical Soil Endpoint 
Occupational 

Endpoint 
(mg/kg) 

Soil 
(mg/kg) 

o-Nitrotoluene 4.10E+02 nc 5.57E+02 sat 

o-Nitrotoluene 4.10E+02 nc 5.57E+02 sat 

Pentachlorobenzene 4.80E+01 nc 5.47E+02 nc 

Pentachlorophenol 2.98E+01 ca 1.00E+02 ca 

Phenanthrene 1.80E+03 nc 2.05E+04 nc 

Phenol 1.80E+04 nc 1.00E+05 max 

Polvchlorinatedbiohenvls ca ca 

11\roclor 1O16 2.22E+OO ca 8.26E+OO ca 

Aroclor 1221 2.22E+OO ca 8.26E+OO ca 

Aroclor 1232 2.22E+OO ca 8.26E+OO ca 

Aroclor 1242 2.22E+OO ca 8.26E+OO ca 

lt\roclor 1248 2.22E+OO ca 8.26E+OO ca 

lt\roclor 1254 1.11E+OO nc 8.26E+OO ca 

lt\roclor 1260 2.22E+OO ca 8.26E+OO ca 

n-Propylbenzene 5.32E+01 sat 5.32E+01 sat 

Propylene oxide 2.17E+01 ca 9.01E+01 ca 

Pvrene 2.30E+03 nc 3.13E+04 nc 

ROX 4.42E+01 ca 1.74E+02 ca 

Selenium 3.91E+02 nc 5.68E+03 nc 

Silver 3.91E+02 nc 5.68E+03 nc 

Strontium 4.69E+04 nc 1.00E+05 max 

Styrene 4.19E+02 sat 4.19E+02 sat 

1,2,4,5-Tetrachlorobenzene 1.80E+01 nc 2.05E+02 nc 

1, 1, 1,2-Tetrachloroethane 3.93E+01 ca 1.03E+02 ca 

1, 1,2,2-Tetrachloroethane 5.20E+OO ca 1.36E+01 ca 

Tetrachloroethene 9.83E+OO ca 2.46E+01 ca 

lrhallium 5.16E+OO nc 7.49E+01 nc 

lroluene 2.48E+02 sat 2.48E+02 sat 

rroxaphene 4.42E+OO ca 1.74E+01 ca 

lrribromomethane 8.11E+02 ca 4.02E+03 ca 

1, 1,2-Trichloro-1,2,2-trifluoroethane 3.18E+03 max 1.00E+05 max 

Construction 
Worker Soil 

(mg/kg) 

5.57E+02 

5.57E+02 

1.86E+02 

1.03E+03 

6.99E+03 

6.99E+04 

1.50E+01 

7.61E+01 

7.61E+01 

7.61E+01 

7.61E+01 

4.28E+OO 

7.61E+01 

5.32E+01 

7.91E+02 

9.05E+03 

6.99E+02 

1.55E+03 

1.55E+03 

1.00E+05 

4.19E+02 

6.99E+01 

8.55E+02 

2.56E+02 

9.76E+01 

2.04E+01 

2.48E+02 

1.48E+02 

6.02E+03 

1.00E+05 

NMED Soil Screening Levels 
February 2004 

Revision 2. 0 

Endpoint voe DAF 1 DAF20 
(mg/kg) (mg/kg) 

sat x 1.62E-02 3.24E-01 

sat x 1.62E-02 3.24E-01 

nc 1.00E+OO 2.00E+01 

ca 1.06E-03 2.11 E-02 

nc 3.81E+OO 7.62E+01 

nc 1.05E-03 2.11E-02 

ca 

nc 

ca 

ca 

ca 

ca 
nc 

ca 

sat x 1.06E+OO 2.13E+01 

ca x 4.52E-05 9.05E-04 

nc x 2.84E+01 5.68E+02 

nc 

nc 2.58E-01 5.17E+OO 

nc 4.23E-01 8.47E+OO 

max 2.03E+02 4.06E+03 

sat x 1.35E-01 2.70E+OO 

nc 

sat x 1.33E-04 2.66E-03 

ca x 1.?0E-05 3.40E-04 

sat x 3.22E-04 6.44E-03 

nc 1.42E-01 2.85E+OO 

sat x 3.40E-01 6.BOE+OO 

ca 2.35E-02 4.71E-01 

nc 3.01 E-02 6.02E-01 

max x 



Resldentlal 
Industrial/ 

Construction 
Chemical Soil Endpoint 

Occupational 
Endpoint Worker Soil 

(mg/kg) 
Soil 

(mg/kg) 
(mg/kg) 

1,2,4-Trichlorobenzene 6.51E+02 nc 8.53E+02 sat 8.53E+02 

1, 1, 1-Trichloroethane 5.51E+02 sat 5.51E+02 sat 5.51E+02 

1, 1,2-Trichloroethane 1.07E+01 ca 2.70E+01 ca 1.75E+02 

Trichloroethene 6.48E-01 ca 1.59E+OO ca 3.41E+01 

Trichlorofluoromethane 5.28E+02 nc 9.59E+02 sat 9.59E+02 

2,4,5-Trichlorophenol 6.00E+03 nc 6.84E+04 nc 2.33E+04 

2,4,6-Trichloroohenol 6.00E+OO nc 6.84E+01 nc 2.33E+01 

1, 1,2-Trichloropropane 2.27E+01 nc 8.61E+01 nc 7.49E+01 

1,2,3-Trichloroorooane 3.20E+OO ca 1.59E+01 ca 1.69E+01 

1,2,3-Trichlorooropene 1.78E+01 nc 6.67E+01 nc 5.85E+01 

rrriethylamine 6.36E+01 nc 2.31E+02 nc 2.08E+02 

1,2,4-Trimethvlbenzene 5.22E+01 nc 1.91 E+02 nc 1.71E+02 

1,3,5-Trimethylbenzene 2.23E+01 nc 6.89E+01 sat 6.89E+01 

2,4,6-Trinitrotoluene 3.00E+01 nc 3.42E+02 nc 1.17E+02 

!Vanadium 5.48E+02 nc 7.95E+03 nc 2.17E+03 

r.Jinvl acetate 9.53E+02 nc 3.49E+03 nc 3.12E+03 

Mnvl bromide 5.67E+OO nc 2.06E+01 nc 1.85E+01 

!Vinyl chloride (Child) 3.49E-01 ca 

Vinyl chloride ladultl 1.30E+01 ca 1.74E+02 

m-Xvlene 8.00E+01 sat 8.00E+01 sat 8.00E+01 

o-Xvlene 9.86E+01 sat 9.86E+01 sat 9.86E+01 

p-Xvlene 1.24E+02 sat 1.24E+02 sat 1.24E+02 

Xvlenes 1.32E+02 sat 1.32E+02 sat 1.32E+02 

Zinc 2.35E+04 nc 1.00E+05 max 9.29E+04 

Notes: • - An oral absorption efficiency of 5% was assumed for the dermal route. 
ca - carcinogenic effect basis 
nc - noncarcinogenic effect basis 
~at - soil saturation limit basis 
max - low toxicity maximum, health based SSL exceeds 105 mg/kg 
Compounds solid at ambient temoerature will oresent a risk-based level over the soil saturation level (USEPA 2001a) 

NMED Soil Screening Levels 
February 2004 

Revision 2.0 

Endpoint voe DAF 1 DAf 20 
(mg/kg) (mg/kg) 

sat x 1.99E-01 3.98E+OO 

sat x 2.49E-02 4.98E-01 

nc x 1.24E-03 2.47E-02 

ca x 2.33E-03 4.66E-02 

sat x 1.13E+OO 2.27E+01 

nc 9.24E+OO 1.85E+02 

nc 2.66E-03 5.32E-02 

nc x 1.15E-02 2.30E-01 

nc x 2.0BE-06 4.17E-05 

nc x 1.12E-02 2.23E-01 

nc x 2.06E-03 4.12E-02 

nc x 6.89E-02 1.38E+OO 

sat x 1.72E-02 3.44E-01 

nc 

nc 4.03E+01 8.07E+02 

nc x 7.30E-02 1.46E+OO 

nc x 3.93E-05 7.86E-04 

ca x 3.25E-04 6.49E-03 

sat x 8.13E+OO 1.63E+02 

sat x 7.37E+OO 1.47E+02 

sat x 7.88E+OO 1.58E+02 

sat x 5.0?E-01 1.01 E+01 

nc 6.22E+02 1.24E+04 
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ACRONYMS AND ABBREVIATIONS 

AHA 

ANSI 

Bhate 

CIH 

EPA 

HAFB 

HASP 

HSM 

MSDS 

mg/MJ 

NIOSH 

PPE 

ppm 

SPF 

SPM 

SSHO 

USA CE 

Activity Hazard Analysis 

American National Standards Institute 

Bhate Environmental Associates, Inc. 

Certified Industrial Hygienist 

Environmental Protection Agency 

Holloman Air Force Base 

Health and Safety Plan 

Health and Safety Manager 

Material Safety Data Sheet 

milligrams per cubic meter of air 

National Institute for Occupational Safety and Health 

personal protective equipment 

parts per million 

sun protection factor 

Senior Project Manager 

Site Safety and Health Officer 

US Army Corps of Engineers 
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1 PROJECT SAFETY COORDINATION 
The Bhate personnel who are responsible for safety and health issues at the Hospital 
Underground Storage Tank (UST) project site are identified in Table 1-1. A signature below 
indicates that the respective personnel have reviewed and approved this Site-Specific Addendum 
to the Basewide Health and Safety Plan (HASP) submitted by Bhate Environmental Associates, 
Inc. (Bhate) for implementation on this scope of work. The requirements of this site-specific 
addendum are applicable to Bhate employees, their subcontractors, and site visitors. 

Table 1-1 Project Personnel and Health and Safety Responsibilities 

Site Manager/SSHO Jerry Pelfrey (505) 679-2100 

Senior Project Manager Frank Gardner (970) 216-7819 

Health and Safety Manager Eric Lehnertz, CIH (205) 918-4000 

Revision Date: February 2004 Revision No. 00 1-1 



SITE-SPECIFIC ADDENDUM 
HOSPITAL UST SITE 

HOLLOMAN AFB 
NEW MEXICO 

2 PROJECT BACKGROUND AND SCOPE 
The objective of this remedial action is to remove, through excavation, and properly dispose of 
petroleum contaminated soils (PCS) at the site. Over a period of years, diesel fuel had been 
released through periodic overfilling contaminating the soil surrounding the tank. The 
anticipated activities for the project include: 

• Mobilization and demobilization of equipment; 

• Soil excavation and loading; and, 

• Excavated soils placement and land-farm maintenance, as applicable. 
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3 HAZARD ASSESSMENT AND CONTROLS 

3.1 Task Hazard(s) Summary 

The potential health and safety hazards of this task are summarized below in Table 3-1. The 
potential for encountering these hazards is ranked (high, moderate, or low) based on the work to 
be performed and the hazard control measures to be used. 

_y_Safety 

(i.e. Walking and working 
surfaces, heavy equipment, 
traffic, falls, excavations, power 
and hand tools, materials 
handling, confined spaces, 
electrical safety, etc.) 

_v_Utilities 

_y_ Chemical 

_y_Physical 

_y_Biological 

(i.e. Plants, animals, insects, 
spiders, infectious waste) 

Table 3-1 Task Hazards Summary 

• Moderate 

All tasks and their 
control measures 
are addressed in 
Task Specific 
Activity Hazard 
Analyses (AHAs) 

• Low 

• Moderate 

• Moderate 

• Low 

• Walking and surfaces, 
• Heavy equipment and vehicular traffic 
• Materials handling 
• Slips, trips, and falls 
• Excavation 

• Buried 
• Overhead 
• Building 
Although these hazards should not be associated with this 
particular scope of work, it is necessary to verify that the 
hazards can be controlled. 
• Potential for exposure to neat products should be 

limited to equipment fluids (fuel, lubricants, coolant, 
etc.) 

• Petroleum Hydrocarbons 

• Thermal stressors .· 
• Equipment noise 

Potential for contact should be minimal. 

3.2 Hazard Control Measures 

General safe work practices and control measures are identified and summarized in the Basewide 
HASP. Additional task-specific hazards and control measures are identified for non-routine 
tasks as part of the Activity Hazard Analysis (AHA) process. AHAs have been developed for 
each of the following activities listed in Table 3-2 and are included in Attachment A. 
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4 PERSONAL PROTECTIVE EQUIPMENT 
The following personal protective equipment (PPB) as presented in Table 4-1 will be used for the 
identified activities. 

Table 4-1 Personal Protective Equipment by Activity 

Mobilization I Hard Hat (for Steel toed Leather None3
'

4 Minimum of long 
Demobilization overhead hazards), boots gloves as pants and shirts 

Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 

General Site Hard Hat (for Steel toed Leather None3
'
4 Minimum of long 

Labor overhead hazards), boots gloves as pants and shirts 
Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 

Equipment Hard Hat2 (for Steel toed Leather None3
•

4 Minimum of long 
Opera ti cm overhead hazards), boots. gloves as pants and shirts 

Safety Glasses1 with needed N95 Air Purifying with a minimum 
rigid side shields. Boot covers Respirator with 4-inch sleeve 

for entering Organic vapor 
and exiting cartridges based 
equipment. on monitoring 

Equipment Hard Hat2 (for Steel toed Chemical None3
'
4 Minimum oflong 

Decontamination overhead hazards), boots. resistant pants and shirts 
Safety Glasses1 with gloves N95 Air Purifying with a minimum 
rigid side shields. Boot covers. Respirator with 4-inch sleeve 

Organic vapor 
cartridges based Tyvek coveralls 
on monitoring maybe worn as 

recommended by 
the SSHO. 

Soil Sampling Hard Hat2 (for Steel toed Chemical None3
'
4 Minimum of long 

overhead hazards), boots resistant pants and shirts 
Safety Glasses1 with gloves N95 Air Purifying with a minimum 
rigid side shields. Respirator with 4-inch sleeve 

Organic vapor 
cartridges based Tyvek coveralls 
on monitoring maybe worn as 

recommended by 
the SSHO. 

Supervision of Hard Hat (for Steel toed Leather None3
'
4 Minimum of long 

work overhead hazards), boots gloves as pants and shirts 
Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 
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Site monitoring will be conducted using direct-reading instruments primarily in the workers' 
breathing zone. To the extent feasible, site operations will be conducted and modified as needed 
to ensure that personnel are situated upwind of the excavation activities. Initial upwind 
background and work-zone readings will be obtained before the initiation of activities. Readings 
of breathing zones (unless location is otherwise specified) will be taken periodically during all 
activities. The Site Safety and Health Officer (SSHO) has the authority to modify the level of 
protection required for work at this site as well as halt operations as deemed necessary to control 
personal exposures. Monitoring results will be recorded on an Atmospheric Monitoring Log 
Field Health and Safety form maintained by the SSHO. Monitoring, calibrating, and maintaining 
instruments are the responsibility of the SSHO. Table 5-1 summarizes the site monitoring 
parameters and action levels applicable for direct reading exposure monitoring. 

Table 5-1 Direct Reading Exposure Monitoring 

Excavation 

Soil Placement at and 
Maintenance ofLand
farm 

Volatile Organic Compounds 
(VOCs) 

(Total by Photoionization 
Detector {PID}) 

Benzene 
(By colorimetric tube or 
similar) 
Where indicted by PID 
readings 

Personal DataRam or similar 
particulate monitor. 

0- 9 ppm 

Every 15 minutes during 
intrusive activities 

10-49 ppm 
(Sustained for more than 
5 minutes) 

No detection up to 0.2 
ppm 

> 0.2 ppm 

= 1. 5 mg/M particulates 
(average) not to exceed 
5.0 mg/M3 

5 minute monitoring 
periods every minutes as 
necessary if visible dust 
is not controlled 

Revision Date: February 2004 Revision No. 00 

Continue work in required 
PPE and continue 
monitoring. 

Monitor for benzene. 
Ensure personnel are 
upwind, notify the Site 
Manager. SSHO may 
upgrade PPE to Level C 
respiratory protection with 
organic vapor cartridge, as 
necessary. If benzene is 
detected follow response 
actions outlined for 
benzene. 

Continue work activities in 
required protective 
equipment. 

Cease work, exit the area to 
upwind location and notify 
the Site Manager. 

Stop work, increase dust 
suppression 

5-1 
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6 SITE CONTROL 
Site-specific site control measures will be used to control access to the work area. Tables 6-1 
and 6-2 summarizes the site control requirements applicable for both general work areas and 
work areas with potentially contaminated soils, respectively. 

Table 6-1 Site Control for General Work Area(s) 

General Work Area The work area will be clearly demarcated with signage and/or caution tape, as needed, 
or where necessary to restrict foot or vehicle traffic, temporary construction fencing 
will be erected. Entry into the work area will require authorization by the Site 
Manager. 

Table 6-2 Site Control for Potentially Contaminated Area(s) 

Support Zone 

Contamination Reduction 
Zone 

Exclusion Zone 

Located outside of contaminated areas, access will be from clean areas or from the 
Exclusion Zone through the Contamination Reduction Zone. 

The Contamination Reduction Zone will be demarcated with caution tape or temporary 
construction fencing. Decontamination stations will be located here. 

Exclusion Zone work areas will be clearly demarcated with caution tape or temporary 
construction fencing. All access to this area will require the use of a sign-in/out log. 

6.1 Decontamination 

Required decontamination procedures are described below in Table 6-3. 

Personnel 
decontamination 

Equipment 
decontamination 

Table 6-3 Decontamination Procedures by Location 

.. ; ?f 'e,~~~~~s~ii~119t .. ' 
Personnel will be required to thoroughly wash hands and face prior to eating, drinking 
or smoking. Disposable PPE (from potential sampling events) will be collected for 
proper disposal. Additional decontamination procedures will be developed by the 
SSHO as needed. 

Efforts will be made to minimize equipment contact with contaminated materials. 
Prior to leaving the work area equipment (tires, excavator/loader buckets, hand tools) 
will be dry decontaminated. Soils from the dry decontamination process will be 
disposed with the excavated materials. Decontamination tools may include brooms 
and shovels. 

Revision Date: February 2004 Revision No. 00 6-1 



SITE-SPECIFIC ADDENDUM 

HOSPITAL UST SITE 

7 COMMUNICATIONS 

HOLLOMAN AFB 
NEW MEXICO 

Cellular telephones will be available to summon emergency services as required. Refer to 
Sections 10, 11 and 12 of this SSA for site specific guidance on emergency situations and 
appropriate actions. Site communication amongst worker shall be a combination of verbal and 
line of sight hand communications. Cellular telephone use is not permitted while operating 
equipment. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for Bhate's on-site personnel working on the 
debris recycling project will follow the requirements outlined in the Basewide HASP Sections 
7.4 and 5, respectively. 

Revision Date: February 2004 Revision No. 00 8-1 
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9 HAZARDOUS CHEMl,CALS 
Hazardous chemicals (as defined in 29 CFR 1910.1200) to be brought or used on-site are 
identified below. This chemical inventory and Material Safety Data Sheet (MSDSs) will be 
maintained by the SSHO. 

Assorted fuels, lubricants, 
coolants, etc. necessary for 
equipment operation 

Table 9-1 Sample Chemical Identification 

No storage planned. 
Quantities limited to 
immediate use requirements of 
on-site equipment. 

No storage planned. 
Materials to be brought 
on-site by vendor's 
maintenance vehicle. 

Revision Date: February 2004 Revision No. 00 

Equipment Servicing 
and Operation 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during the Hospital UST site 
remediation activities are identified below in Table 10-1. A map showing directions to the 
authorized medical facility is attached in Figure 12-1. 

Table 10-1 Emergency Coordinator 

If an emergency situation develops which requires evacuation of the work area, the evacuation 
procedures in Table 10-2 shall be followed. 

Table 10-2 Evacuation Procedures 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location Assemble at the primary evacuation site (support area outside of the 
exclusion zone) 

Assemble and account for workers Emergency Coordinator shall account for personnel using site Sign in/Sign 
out sheet. 

Notify Fire and Emergency Services Notification as needed. 

Complete incident report Follow the Incident Reporting and Investigation Procedure. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

HAFB Emergency Number (using HAFB phone system) .......................................... 9-911 
Operators will assist with Medical, Fire, and Police emergencies 

HAFB Security Force ......................................................................... (505) 572-5037 

HAFB Fire Protection ........................................................................ (505) 572-1117 

HAFB Hospital-49th Medical Group (Main switchboard) ............................. (505) 572-2778 

Civilian Hospital (Alamogordo) Gerald Champion Regional Medical Center ....... (505) 439-6100 

After initial contacts have been made and the situation has stabilized, notify the Site 
Manager/SSHO, Senior Project Manager, and/or HSM, as appropriate. 
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12 HOSPITAL DIRECTIONS 
In the event of a true medical emergency ("life or limb"), HAFB Emergency Services should be 
used. Notification of any injury must be made to HAFB Emergency Services. Bhate personnel 
and subcontractors should not transport injured personnel to the HAFB Hospital without prior 
authorization from HAFB Emergency Services. 

Other injuries should be treated as necessary at Gerald Champion Regional Medical Center at 
2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate and proceed east 
on US-70 onto US-54, continue north on US-54 to Indian Wells Road, turn right heading east to 
Scenic Drive, and tum left on Scenic proceed to the medical center. A map to this hospital is 
presented in Figure 12-1. 

Revision Date: February 2004 Revision No. 00 Page 12-1 



FIGURES 



Bhate Environmental Associates, Inc. 
Environmental Engineers & Scientists 

Figure 12-1. Hospital Route Map 

Source: Microsoft Expedia Street Maps 

HOSPITAL ROUTE MAP 
Gerald Champion Regional Hos ital 

Not to Scale Date 

10/01/03 

Holloman Air Force Base 
Health and Safety Plan 

Figure 12-1 



ATTACHMENTS 



SITE-SPECIFIC ADDENDUM 
HOSPITAL UST SITE 

HOLLOMAN AFB 
NEW MEXICO 

ATTACHMENT A 

ACTIVITY HAZARD ANALYSES (AHAS) 

AHA No. AHA Title 

AHA-I General Site Activities, Mobilization and Demobilization 

AHA-2 Soil Excavation and Loading 

AHA-3 Soils Placement and Land-farm Maintenance 

Revision Date: February 2004 Revision No. 00 Attachment A 
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General site activities 

Mobilization and 
Demobilization 

N·Ew' 1l!i '~E·x1co . · .. .tVJi ..... 

Slips, trips, or falls on walking and working 
surfaces 

Exposure to high noise from heavy equipment and 
power tools 

Eye injury 

Overhead hazards 

Dropped objects 

Back injury from lifting heavy loads 

Thermal Stressors (Le. heat stress, cold stress) 

( 
•. ., 
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• Maintain clean work areas by following good housekeeping procedures 

• Be alert for uneven terrain and steep slopes 

• Wear slip resistant footwear when walking/working on slippery surface 

• Keep work area free of dirt, grease, slippery materials, debris and tools. 

• Provide adequate lighting in all work areas 

• Flag or cover work areas to protect against falls. 

• Hearing protection will be worn with a noise reduction rating capable of maintaining 
personal exposure below 85 dBA (ear muffs or plugs); SSHO will determine the need 
for hearing protection; all equipment will be equipped with manufacturer's required 
mufflers 

• Use approved safety glasses with rigid side shields. 

• Personnel will be required to wear hard hats that meet ANSI Standard Z89. l in all 
construction areas, and areas with overhead hazards 

• Steel toe boots meeting ANSI Standard Z41 will be worn in all construction areas 

• Site personnel will be instructed on proper lifting techniques 

• Mechanical devices should be used to reduce manual handling of materials 

• Team lifting should be utilized if mechanical devices are not available 

• Employees will have appropriate clothing for variable weather. 

• Wear long sleeves and long pants, sunscreen with a high SPF on exposed skin. 

• Employees will take breaks and drink plenty of fluids, as necessary, to prevent heat 
stress. 

• Refer to the Basewide HASP for detailed information on heat and cold stress. 
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Excavation 

Hazards and recommended 
controls from AHA - 1 
apply 

Overltead/buried utilities 

Heavy equipment operation 

Excavation Safety 

Exposure to soil contaminants 

Revision Date: February 2004 
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• Completion of a HAFB Excavation Permit is required prior to the start of construction 
activities. 

• Overhead utilities should be considered live until determined otherwise. Maintain a 
minimum distance of 15 feet from overhead utilities. 

• All underground utilities must be clearly marked before beginning work. 

• Access to the work area shall be coordinated with the Site Manager. 

• Equipment (including trucks) shall be inspected and documented at the beginning of 
each shift. 

• Maintain awareness of vehicle movement in work area. 

• Exercise caution when approaching heavy equipment. 

• Equipment will be equipped with functioning back-up alarms, signal lamps and 
alerting horns. Operators are required to use seat belts. 

• Signs, barricades, flagmen, and/or other traffic control devices will be used to control 
traffic in the work area. 

• Buckets and attachments shall be placed on the ground if operator not at controls or if 
ground personnel approach. 

• Ensure equipment is placed so as to not contribute to a cave-in situation. 

• No personnel will be allowed to enter the excavation unless the excavation has been 
properly inspected, shoring and means of egress installed as necessary, all heavy 
equipment has been moved away from the affected edges, and any spoils have been 
removed from the edge. 

• Do not place spoil piles closer than 2 feet from the edge of the excavation 

• Utilize appropriate PPE and decontamination procedures. 

• Conduct work activities in a manner that minimizes potential contact with excavated 
materials. 

Revision No. 00 AHA-2-1 
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IRA SITE 

Soil Placement and Land
farm Maintenance 

Hazards and recommended 
controls from AHA - 1 
apply 

LevelDPPE 

First Aid Kits 

Portable Eyewash 

Fire Extinguishers 

Heavy Equipment (Tractor, 
Haul Trucks) 

Exposure to soil contaminants 

Heavy equipment operation 

W eel<ly inspections will be performed on fire 
extinguishers. 

Weekly inspections will be performed on first aid 
kits. 

Portable eye wash will be inspected weekly. 

( 

HOLLOl\!IAN AFB, NE\\r 1\IEXICO 

• Utilize appropriate PPE and decontamination procedures. 

• Conduct work activities in a manner that minimizes potential contact with excavated 
materials. 

• Utilize placement method that minimizes haul truck traffic through contaminated 
material. 

• Haul truck drivers should wait for signal from equipment operator to enter the land-farm 
soil placement area. 

• Only experienced personnel will operate equipment. 

• GROUND PERSONNEL ARE NOT PERMITfED TO APPROACH EQUIPMENT IN MOTION OR WHILE 

MATERIALS BEING HANDLED. MAINTAIN CLEAR RADIUS OF MACHINE. 

• Equipment will be equipped with functioning back-up alarms, signal lamps and alerting 
horns. Operators are required to use seat belts. 

• Signs, barricades, flagmen, and/or other traffic control devices will be used to control 
traffic in the work area. 

• Only necessary personnel will be permitted in the delineated land-farm area. 

Personnel have read and understand the work plan and AHA 

Site specific briefing 

At least two individuals on-site will have current CPR and First aid training 

Revision Date: February 2004 Revision No. 00 AHA-3-1 
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DO 
DQOs 
DRO 
ERP IMS 
FS 
GRO 
HAFB 
LCL 
LCS 
MDL 
mg/kg 
mglL 
MS/MSD 
NELAC 
NFA 
nglL 
ORO 
ORP 
QA 
QAM 
QAPP 
QC 
RPD 
SOPs 
SS-61 
svoc 
TOC 
UCL 
uglkg 
ug!L 
US ACE 
USEPA 
UST 
VCA 
VOA 
voe 
WP 

LIST OF ACRONYMS 
Dissolved Oxygen 
Data Quality Objectives 
Diesel Range Organics 
Environmental Resources Program Information Management System 
Feasibility Study 
Gasoline Range Organics 
Holloman Air Force Base 
Lower Control Limit 
Laboratory Control Sample 
Method Detection Limit 
milligrams per kilogram 
milligrams per liter 
Matrix Spike/Matrix Spike Duplicate 
National Environmental Laboratory Accreditation Conference 
No Further Action 
nanogram per liter 
Oil Range Organics 
Oxidation Reduction Potential 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
Relative Percent Difference 
Standard Operating Procedures 
Spill Site 61 
Semivolatile Organic Compounds 
Total Organic Car9on 
Upper Control Limit 
micrograms per kilogram 
micrograms per liter 
United States Army Corps of Engineers 
United States Environmental Protection Agency 
Underground Storage Tank 
Voluntary Corrective Action 
Volatile Organic Analysis 
Volatile Organic Compound 
Work Plan 
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM 

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to 
assure that sample collection, analyses, and evaluations are legally and scientifically defensible 
for IRA Hospital Underground Storage Tank (UST) site (IRA Hospital) at Holloman Air Force 
Base (HAFB). This document is an addendum to the Basewide Quality Assurance Project Plan, 
Holloman Air Force Base, New Mexico (Bhate, November 2003) (Basewide QAPP) and must be 
used in conjunction with that document. This document contains the site specific information 
for the work at the IRA Hospital outlined in the Voluntary Corrective Measure Work Plan, IRA 
Hospital UST, Holloman Air Force Base, New Mexico (Bhate, January 2004) (IRA Hospital 
Work Plan). 
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1 INTRODUCTION 

Bhate Environmental Associates, Inc. (Bhate) has been retained by the U.S. Army Corps of 
Engineers (USACE), under contracts DACA45-02-D-0008, Delivery Order No. 1, to conduct 
additional field activities in support of a Voluntary Corrective Action (VCA) for the IRA 
Hospital UST Site (IRA Hospital), Holloman Air Force Base (HAFB), New Mexico. The 
primary objective of this field activity is to provide additional information on the site to support 
the VCA at the IRA Hospital Site. 

See the Basewide QAPP and IRA Hospital Work Plan for additional information on HAFB and 
the IRA Hospital. 

Revision Date: February 2004 Revision No. 0 1-1 
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2 PROJECT LABORATORY 

The analytical work for this project will be preformed by ELAB of Tennessee, 227 French 
Landing Drive, Nashville, TN 37228. The laboratory personnel who will be involved with this 
project include: 

• Rick Davis, ELAB Vice President of Operations, phone (615) 345-1115 

• Marcia McGinnity, ELAB Project Manager, phone (615) 345-1115 

• Doris Curry, ELAB Quality Assurance Manager, phone (615) 345-1115 

ELAB is certified by both the National Environmental Laboratory Accreditation Council 
(NELAC) and the USACE and has extensive previous experience in working on USACE 
projects. Copies of the laboratory's current certifications can be found in the Attachment to this 
QAPP Addendum. The ELAB Laboratory Quality Assurance Manual (QAM) and Standard 
Operating Procedures (SOPs) have been reviewed by Bhate and found to meet all the 
requirements for this project. The QAM and SOPs are available for further review if required. 

Revision Date: February 2004 Revision No. 0 2-1 
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3 DATA CATEGORIES 

The data use determines the required levels of data quality. The two levels of data quality 
established by the USACE are screening and definitive. Under this QAPP Addendum, the data 
to be generated under each level in this investigation are presented in Table 3-1 (Screening) and 
Table 3-2 (Definitive). The Screening data in this project is intended to guide VCA activities 
and will involve confirmation analysis. The Definitive data generated by the laboratory will be 
presented with limited data deliverables (i.e. Level II data packages), using a 21 day tum-around
time. All definitive data produced by the laboratory will also be presented in an Environmental 
Resources Program Information Management System (ERPIMS) format electronic data 
deliverable (EDD). 
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4 DATA QUALITY ASSURANCE AND QUALITY 
CONTROL 

The general data QA and QC requirements for HAFB are presented in the Basewide QAPP. The 
field QC requirements for this project are presented in Table 4-1. The project specific laboratory 
QC limits are listed in Table 4-2. 

All final definitive data will be reviewed and validated by the Bhate Senior Chemist, Michael J. 
D'Auben, based on the guidelines of the USEPA National Functional Guidelines for Data 
Validation and the site specific laboratory QC limits. 
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IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

Volatile Organic Compounds (VOC) 
Total Petroleum Hydrocarbons (TPH) 

Revision Date: February 2004 

Table 3-1 
Summary of Screening Data 

Quality Assurance Project Plan 
Addendum 

Bhate Project No. 9030072 

Soil Headspace by Organic Vapor Analyzer (OVA) 

Soil Field Fluorometer 

Revision No. 00 



IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

Table 3-2 
Summary of Definitive Data 

Volatile Organic Compounds (VOCs) Soil USEPA SW-846 Method 82608 

Semivolatile Organic Compounds (SVOCs) Soil USEPA SW-846 Method 8270C 

Total Petroleum Hydrocarbons (TPH) Soil EPA SW-846 Method 8015 

Revision Date: February 2004 Revision No. 00 
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IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

TPH by EPA Method 8015 

2Estimated, one trip blank will accompany every shipment of volatile samples 

Revision Date: February 2004 

Table 4-1 
Summary of Field QC Samples 
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IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Brom om ethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

1 Dibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
'1,4-Dichlorobenzene 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethen 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloroorooe 
Ethvlbenzene 
2-Hexanone 
Methvlene chloride 
4-Methvl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroetha 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinvl chloride 
Xylene (total) 
1,2,4-Trimethylbenzene 
1.3.5-Trimethvlbenzene 

Revision Date: February 2004 

5 
1 
1 
2 
2 
10 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
2 
2 
1 
1 
1 
1 
2 
1 
1 i 

1 
2 
1 
2 
2 

Table 4-2 
Summary of Laboratory QC Limits 

5 51 157 50 150 
1 70 125 71 123 
1 70 130 71 130 
1 72 136 62 141 
2 35 153 57 153 
10 45 150 50 150 
1 74 123 64 123 
1 71 132 69 132 
1 78 114 69 118 
3 72 129 62 140 
1 74 127 75 132 
2 58 135 50 150 
1 74 145 61 147 
1 73 120 75 132 
1 73 120 75 122 
1 74 123 74 126 
1 75 133 80 126 
1 67 132 75 121 
1 74 133 57 142 
1 73 133 70 129 
1 75 134 75 123 
1 75 133 72 124 
1 73 132 72 132 
1 74 131 69 131 
1 75 120 75 120 
2 53 139 55 144 
3 69 118 66 131 
2 59 150 50 150 
1 75 130 I 75 130 
1 68 129 I 68 144 
1 75 129 75 129 
1 73 119 63 128 
1 75 130 69 139 
1 70 127 75 133 
1 75 ~ 136 71 129 
1 74 118 69 120 
2 73 134 75 134 
1 75 122 75 125 
2 75 125 75 125 
2 75 125 75 125 

Revision No. 00 

51 157 20 
70 125 20 
70 130 20 
72 136 20 
35 153 20 
45 150 20 
74 123 20 
71 132 20 
78 114 20 
72 129 20 
74 127 20 
58 135 20 
74 145 20 
73 120 20 
73 120 20 
74 123 20 
75 133 20 
67 132 20 
74 133 20 
73 133 20 
75 134 20 
75 133 20 
73 132 20 
74 131 20 
75 120 20 
53 139 20 
69 118 20 
59 150 20 
75 130 20 
68 129 20 
75 129 20 
73 119 20 
75 130 20 
70 127 20 
75 136 20 
74 118 20 
73 134 20 
75 122 20 
75 125 20 
75 125 20 
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50 150 20 
71 123 20 
71 130 20 
62 141 20 
57 153 20 
50 150 20 
64 123 20 
69 132 20 
69 118 20 
62 140 20 
75 132 20 
50 150 20 
61 147 20 
75 132 20 
75 122 20 
74 126 20 
80 126 20 
75 121 20 
57 142 20 
70 129 20 
75 123 20 
72 124 20 
72 132 20 
69 131 20 
75 120 20 
55 I 144 20 
66 131 20 
50 150 20 
75 130 20 
68 I 144 20 
75 129 20 
63 128 20 

_69 : 139 20 
75 I 133 20 
71 129 i 20 
69 120 20 
75 I 134 20 
75 125 20 
75 125 20 
75 I 125 20 
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IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

1,2-Dichloroethane-d4 (surr) 
4-Bromofluorobenzene ( surr) 
Dibromofluoromethane lsurr 
Toluene-dB (surr) 
SVOCs by EPA Method 8270C 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 

4-Chloroaniline 
4-Chloro-3-methvlphenol 

he 

Di-n-octvlphthalate 
Fluoranthene 
Fluorene 

Revision Date: February 2004 

ug/L 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
1 
2 
2 
2 

I 1 
l 2 

2 
2 
2 
1 
2 
2 
2 
2 
1 
2 
2 
2 

I 4 
7 
2 
1 

I 2 
2 

I 1 

Table 4-2 
Summary of Laboratory QC Limits 

ug/kg % % % 
100 40 112 27 
100 37 115 33 
100 45 118 35 
100 30 136 30 
100 43 138 33 
100 31 146 30 
100 40 127 30 
100 35 129 30 
100 38 144 30 
100 30 115 30 
100 30 115 30 
100 50 150 30 

1300 30 154 34 
100 43 118 34 
100 37 136 30 
100 30 115 30 
100 32 110 18 
100 35 115 32 
100 29 110 10 
100 40 115 33 
100 42 142 33 
100 38 130 34 
100 40 115 30 
500 30 160 31 
100 34 115 32 
100 43 132 32 
100 31 120 33 
100 42 I 116 36 
100 46 ' 123 36 
100 42 ! 144 30 
700 29 146 34 
100 46 122 34 
100 43 122 32 
100 36 151 50 
100 47 132 32 
100 41 115 32 
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% % I % 
116 40 112 
120 37 115 
122 45 118 
160 30 136 
139 43 138 
140 31 146 
150 40 127 
146 35 129 
144 38 144 
126 30 115 
121 30 115 
131 50 150 
149 30 154 
120 43 118 
153 37 136 
110 30 115 
111 32 110 
115 35 115 
110 29 110 
118 40 115 
142 42 142 
148 38 130 
110 40 115 
137 30 160 
121 34 115 
126 43 132 
119 31 120 
124 42 116 
135 46 123 
160 42 144 
160 29 146 
110 46 122 
133 43 122 
160 36 151 
122 47 I 132 
127 41 I 115 

% 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Quality Assurance Project Plan 
Addendum 

Bhate Project No. 9030072 

% % % 
27 116 20 
33 120 20 
35 122 20 
30 160 20 
33 139 20 
30 140 20 
30 150 20 
30 146 20 
30 144 20 
30 126 I 20 
30 121 20 
30 131 20 
34 149 20 
34 120 20 
30 153 20 
30 110 20 
18 111 20 
32 115 20 
10 110 20 
33 118 20 
33 142 20 
34 148 20 
30 110 20 
31 137 20 
32 121 20 
32 126 20 
33 119 20 
36 124 20 
36 135 20 
30 160 20 
34 160 20 
34 110 20 
32 133 20 
50 160 20 
32 122 20 
32 127 20 
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IRA Hospital UST 
Holloman Air Force Base 
New Mexico 

Hexachlorocvclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)ovrene 

3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitroohenol 

I amine 

Phenanthrene 
Phenol 

Phenol-d5 (surr) 
Terphenyl-<114 (surr) 

I 

I 

I 
1 

Total Petroleum Hvdrocarbons bv EPA Method 8015 
C6-C10 (GRO) 
Bromofluorobenzene (surr) 
C10-C22 {ORO) 

-~-~-·- ~- -· 
C22-C36 (ORO) 
Ortho-terohenvl (surr) 
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1 
1 
2 
2 
2 
2 
4 
2 
2 
2 
2 
1 
1 
3 
2 
2 
5 
2 
1 
2 
2 
2 

--
--

ug/L 
50 
--
50 
50 
--

Table 4-2 
Summary of Laboratory QC Limits 

42 123 32 
30 120 30 

100 30 115 30 
100 30 120 30 
100 37 130 34 
100 33 115 34 
100 32 115 30 
100 30 116 30 
100 31 115 30 
100 30 119 30 
100 30 115 30 
100 30 115 30 
100 30 115 30 
100 31 115 30 I 

100 33 115 30 
100 21 110 24 
100 35 124 50 
100 39 110 24 
500 32 133 10 
100 45 117 35 
100 10 110 10 
100 51 137 33 
100 36 135 34 
100 39 115 35 

34 129 38 
30 103 31 
14 100 21 
32 I 107 27 

-- 15 100 19 
-- 28 154 35 

ug/kg % I % % 
5000 50 150 50 

-- 50 150 50 
2000 50 150 50 
2000 50 150 50 

-- 50 150 50 I 

Revision No. 00 

127 42 
118 30 120 I 
123 30 115 
115 30 120 I 
147 37 130 
115 33 115 
120 32 115 
123 30 116 
127 31 115 
115 30 119 
148 30 115 
110 30 115 
110 30 115 
115 31 115 
126 33 115 
120 21 110 
134 35 124 
112 39 110 
114 32 133 
119 45 117 
110 10 110 
150 51 137 
128 36 135 
120 39 115 
121 
100 
100 
100 
106 
123 
% T % I % I 

I I 

150 50 150 ! 
150 
150 I 50 I 150 I 
150 50 150 
150 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

% l 
20 I 

25 I 
25 
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30 118 20 
30 123 20 
30 115 20 
34 147 20 
34 115 20 
30 120 20 
30 123 20 
30 127 20 
30 115 20 
30 148 20 
30 110 20 
30 110 20 
30 115 20 
30 126 20 
24 120 20 
50 134 20 
24 112 20 
10 114 20 
35 119 20 
10 110 20 
33 150 20 
34 128 20 
35 120 20 

% I % I % 
50 150 20 

50 I 150 I 25 
50 150 I 25 
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REPl.YTO 
ATfENTION OF 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

12565 WEST CENTER ROAD 
OMAHA NE 88144-3869 

December 1, 2003 

Hazardous, Toxic and Radioactive Waste 
Center of Expertise 

Doris Curry 
BLAB of Tennessee, I.LC 
227 French Landing Drive 
Nashville, TN 37228 

Dear Ms. Curry: 

l'iU.::>4':1 

This correspondence addresses the ongoing validation status of ELAB of Tennessee, LLC of 
Nashville, TN by the U,S. Anny Cm:ps of Engineers (USACE) for chemical analysis in support 
of the Hazardous, Toxic and Radioactive Waste Program. 

Your laboratory is now validated for the parameters listed below: 

METHOD 
300 Series 
9010B/9012A 
9013/9012A 
8330 
8330 
81S1A 
8151A 
8081A 
8081A 
8082 
8082 
8270C 
8270C 
601 OB/7000A Series 
6010B/7000A Series 
8260B 
8260B 

PARAMETERS 
Anions 
Cyanide 
Cyanide 
Explosives 
Explosives 
Herbicides 
Herbicides 
Organochlorine Pesticides 
Organochlorine Pesticides 
PolychJorinated Biphenyls 
Polychlorinated Biphenyls 
Semivolatile Organics 
Semivolatile Organics 
TAL Metals(J) 
T AL Meta1s<3> 
Volatile Organics 
Volatile Organics 

Remarks: 1) 'Solids' includes soils, sediments, and solid waste. 

MATRIXm 
WaterC2) 

WaterC2) 

Solids 
Water 
SolidsC2J 
Watef2l 

Solids 
Watet2) 

Solids 
Water'2) 

SolidsC2l 
WaterC2l 
SolidsC2l 
Watef2l 
Solidscz) 
Water'2) 

Solids 

2) The laboratory lw successfully analyzed a perfom:iance evaluation sample for this 
method/ma1rix. 

t'rtnled Oii. f\ogydod Poper 
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3) TAL Metals: Aluminum, antimony, arsenic, barium, beryllium, cachniu:m, calcium, 
chromium, cobalt, copper, lrou, l~ad, mat;nl;6hun, manganese, mercury, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

4) Aniom: Chloride, fluoride, sulfate, nitrate, nitrite, and ortho-phosphate. 

Based on acceptable past performance of your laboratory, the validation of your laboratory is 
hereby extended from November 21, 2003 to March 30, 2004 to provide time to complete the 
revalidation process, 

The USACE reserves the right to conduct additional laboratory inspections or to suspend 
validation status for any or all of the listed parameters if deemed necessary. It should be noted 
that your laboratocy may not subcontract USACB analytical work to any other laboratory location 
without the approval of this office. 

Any quemons or eomments can be directed to Richard Kissinger at (402) 697-2569. General 
questions regarding laboratory validation may be directed to the Laboratory Validation 
Coordinator at (402) 697-2574. 

Sincerely, 

~~~ 
'fir Marcia C. Davies, Ph.D. 

Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center of Expertise 
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John O. Agwunobl, M.O., M.B.A. 
secretary 

Laboratory Scope of Accreditation Page 2 of 14 

TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATEDWITHA VALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Acrylonitrile 

Aldrin 

Alkalinity as CaC03 

alpba-BHC (alpha-Hexachlorocyclohexane) 

Aluminum 

Amenable cyanide 

AmmoniaasN 

Anthracene 

Antimony 

Aroclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-1254) 

Aroclor-1260 (PCB-1260) 

Arsenic 

Arsenic 

Barium 

Benzene 

Benzi dine 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

BeJYllium 

beta-BHC (beta-Hexacblorocyclohexane) 

Biochemical oxygen demand 

bis(2-Cbloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

bis(2-Ethylbexyl) phtbalate (DEHP) 

Boron 

Bromodichloromethane 

Bromoform 

EPA Lab Code: TN00004 

Method/Tech Category 

EPA624 Volatile Organics 

EPA608 Pesticides-Herbicides-PCB's 

EPA 310.J General Chemistry 

EPA608 Pesticides-Herbicides-PC B's 

EPA200.7 Metals 

EPA 335.1 General Chemistry 

EPA350.2 General Chemistry 

EPA625 Extractable Organics 

EPA200.7 Metals 

EPA608 Pesticides-Herbicides-PCB's 

EPA608 Pesticides-Hetbicides-PCB's 

EPA608 Pesticides-Hetbicides-PCB's 

EPA608 Pesticides-Hetbicides-PCB's 

EPA608 Pesticides-Herbicides-PC B's 

EPA608 Pesticides-Herbicides-PCB's 

EPA608 Pesticides-Herbicides-PC B's 

EPA200.7 Metals 

EPA6010 Metals 

EPA200.7 Metals 

EPA624 Volatile Organics 

EPA 625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA 625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA200.7 Metals 

EPA608 Pesticides-Herbicides-PCB's 

EPA405.l General Chemistry 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA200.7 Metals 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

"STA TE" indicates certification for the analyte by the method specified. "NELAP" further 
Indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02fl003-E87646 
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TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory JD: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Endosulfan I 

Endosulfan Il 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Ethylbenzene 

Fluoranthene 

Fluorene 

Fluoride 
gamma-BBC (Lindane, 
gamma-Hexachlorocyclohexane) 
Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(J ,2,3-cd)pyrene 

Iron 

Isophorone 

Kjeldahl nitrogen - total 

Lead 

Lead 

Magnesium 

Manganese 

MCPA 

MCPP 

Menidia beryllina 

Mercury 

Mercury 

Mercury 

Methoxychlor 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methylene chloride 

Mysidopsis bahia 

Naphthalene 

EPA Lab Code: TN00004 

Methodffech 

EPA608 

EPA608 

EPA 608 

EPA608 

EPA 608 

EPA624 

EPA625 

EPA625 

EPA340.2 

EPA608 

EPA 608 

EPA608 

EPA625 

EPA625 

EPA625 

EPA625 

EPA625 

EPA200.7 

EPA625 

EPA 351.2 

EPA200.7 

EPA6010 

EPA200.7 

EPA200.7 

EPA615 

EPA615 

Category 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PCB's 

Volatile Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Metals 

Extractable Organics 

General Chemist!)' 

Metals 

Metals 

Metals 

Metals 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

EP N600/+.90/ 027F SEC. 9 Whole Eftluent Toxicity 

EPA 245.1 Metals 

EPA 7410 Metals 

EPA 7471 

EPA 608.2 

EPA 624 

EPA 624 

EPA624 

Metals 

Pesticides-Herbicides-PCB's 

Volatile Organics 

Volatile Organics 

Volatile Organics 

EPN600/4-90/ 027F SEC. 9 Whole Effiuent Toxicity 

EPA 625 Extractable Organics 

"STATE" Indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP IO/ll/2002 

NE LAP 5131/2001 

NELAP 10/1112002 

NE LAP IO/I Ifl002 

NE LAP IO/Ilfl002 

NELAP 10/1112002 

NE LAP 10/llfl002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 5/31/2001 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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secretary 
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THIS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Total pbenolics 

Toxaphene (Chlorinated camphene) 

trans-1,2-Dichloroethylene 

trans-1,3-Dichloropropylene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Vanadium 

Vinyl chloride 

Xylene (total) 

Zinc 

Zinc 

EPA Lab Code: TN00004 

Methodffech Category 

EPA420.2 General Chemistry 

EPA608 Pesticides-Herbicides-PC B's 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA 624 Volatile Organics 

EPA200.7 Metals 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA200.7 Metals 

EPA60JO Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP ln/2003 

NE LAP 10/1112002 

NE LAP 10/ll/2002 

NELAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NE LAP IO/ll/2002 

NELAP 10/1112002 

NE LAP 10/ll/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Methodffech Category 

2,4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics 

2,6-Dichlorophenol EPA 8270 Extractable Organics 

2,6-Dinitrotoluene (2,6-DNT) EPA 8270 Extractable Organics 

2-Acetylaminofluorene EPA 8270 Extractable Organics 

2-Butanone (Methyl ethyl ketone, MEK) EPA 8260 Volatile Organics 

2-Chloroethyl vinyl ether EPA 8260 Volatile Organics 

2-Chloronaphthalene EPA 8270 Extractable Organics 

2-Chlorophenol EPA 8270 Extractable Organics 

2-Chlorotoluene EPA 8260 Volatile Organics 

2-He:xanone EPA 8260 Volatile Organics 

2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics 

2-Methylnaphthalene EPA 8270 Extractable Organics 

2-Naphthylarnine EPA 8270 Extractable Organics 

2-Nitroaniline EPA 8270 Extractable Organics 

2-Nitrophenol EPA 8270 Extractable Organics 

2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics 

3,3'-Dichlorobenzidine EPA 8270 Extractable Organics 

3,3'-Dirnethylbenzidine EPA 8270 Extractable Organics 

3-Methylcbolanthrene EPA 8270 Extractable Organics 

3-Nitroaniline EPA8270 Extractable Organics 

4,4'-DDD EPA 8081 Pesticides-Herbicides-PC B's 

4,4'-DDE EPA8081 Pesticides-Herbicides-PCB's 

4,4'-DDT EPA8081 Pesticides-Herbicides-PC B's 

4-Aminobipbenyl EPA8270 Extractable Organics 

4-Chloro-3-methylphenol EPA 8270 Extractable Organics 

4-Chloroaniline EPA 8270 Extractable Organics 

4-Chloropbenol EPA 8270 Extractable Organics 

4-Chlorotoluene EPA 8260 Volatile Organics 

4-Dirnethyl aminoazobenzene EPA 8270 Extractable Organics 

4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics 

4-Methylpbenol (p-Cresol) EPA 8270 Extractable Organics 

4-Nitroaniline EPA 8270 Extractable Organics 

4-Nitrophenol EPA 8270 Extractable Organics 

5-Nitro-o-toluidine EPA 8270 Extractable Organics 

7, 12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics 

a-a-Dirnethylphenethylamine EPA 8270 Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP Jn/2003 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Method!fech Category 

bis(2-Chloroethoxy)methane EPA 8270 Extractable Organics 

bis(2-Chloroethyl) ether EPA 8270 Extractable Organics 

bis(2-Chloroisopropyl) ether EPA 8270 Extractable Organics 

bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics 

Bromobenzene EPA8260 Volatile Organics 

Bromochloromethane EPA 8260 Volatile Organics 

Bromodichloromethane EPA 8260 Volatile Organics 

Bro mo form EPA 8260 Volatile Organics 

Butyl benzyl phthalate EPA 8270 Extractable Organics 

Cadmium EPA 6010 Metals 

Calcium EPA6010 Metals 

Catbazole EPA 8270 Extractable Organics 

Carbon disulfide EPA 8260 Volatile Organics 

Carbon tetrachloride EPA8260 Volatile Organics 

Chlordane (tech.) EPA8081 Pesticides-Herbicides-PC B's 

Chlorobenzene EPA 8260 Volatile Organics 

Chlorobenzilate EPA 8270 Pesticides-Herbicides-PCB's 

Chloroethane EPA8260 Volatile Organics 

Chloroform EPA8260 Volatile Organics 

Chloroprene EPA 8260 Volatile Organics 

Chromium EPA6010 Metals 

Chromium VI EPA 7196 Metals,General Chemistry 

Chrysene EPA 8270 Extractable Organics 

cis-1,2-Dichloroethylene EPA8260 Volatile Organics 

cis-1,3-Dichloropropene EPA8260 Volatile Organics 

Cobalt EPA6010 Metals 

Copper EPA6010 Metals 

Corrosivity (pH) EPA 9040 General Chemistry 

Dalapon EPA8151 Pesticides-Herbicides-PCB's 

delta-BHC EPA 8081 Pesticides-Herbicides-PCB's 

Dial late EPA 8270 Pesticides-Herbicides-PCB's 

Dibenz(a,h) anthracene EPA8270 Extractable Organics 

Dibromochloromethane EPA 8260 Volatile Organics 

Dibromomethane EPA 8260 Volatile Organics 

Dichlorodifluoromethane EPA8260 Volatile Organics 

Dichloroprop (Dichlorprop) EPA8151 Pesticides-Herbicides-PCB's 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
Indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/ll/2002 

NELAP 10/ll/2002 

NON-TRANSFERABLE 07 /02/2003-E87646 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Methodffech Category 

Iodomethane (Methyl iodide) EPA 8260 Volatile Organics 

Iron EPA6010 Metals 

Isobutyl alcohol (2-Methyl-1-propanol) EPA8260 Volatile Organics 

Isodrin EPA 8270 Pesticides-Heroicides-PCB's 

Isophorone EPA 8270 Extractable Organics 

Isopropylbenzene EPA 8260 Volatile Organics 

lsosafrole EPA 8270 Extractable Organics 

Kepone EPA 8270 Pesticides-Herbicides-PC B's 

Lead EPA 6010 Metals 

Magnesium EPA6010 Metals 

Manganese EPA6010 Metals 

MCPA EPA 8151 Pesticides-Herbicides-PC B's 

MCPP EPA8151 Pesticides-Herbicides-PCB's 

Mercwy EPA 7470 Metals 

Mercwy EPA 7471 Metals 

Methacrylonitrile EPA8260 Volatile Organics 

Methapyrilene EPA 8270 Extractable Organics 

Methoxychlor EPA 8081 Pesticides-Herbicides-PC B's 

Methyl bromide (Bromomethane) EPA8260 Volatile Organics 

Methyl chloride (Chloromethane) EPA 8260 Volatile Organics 

Methyl methacrylate EPA8260 Volatile Organics 

Methyl methanesulfonate EPA 8270 Extractable Organics 

Methyl parathion (Parathion, methyl) EPA8270 Pesticides~Herbicides-PCB's 

Methyl tert-butyl ether (MTBE) EPA 8260 Volatile Organics 

Methylene chloride EPA8260 Volatile Organics 

Molybdenum EPA6010 Metals 

Naphthalene EPA 8260 Volatile Organics 

Naphthalene EPA8270 Extractable Organics 

n-Butylbenzene EPA 8260 Volatile Organics 

Nickel EPA6010 Metals 

Nitro benzene EPA 8270 Extractable Organics 

Nitroquinoline-1-oxide EPA 8270 Extractable Organics 

n-Nitrosodiethylamine EPA 8270 Extractable Organics 

n-Nitrosodimethylamine EPA8270 Extractable Organics 

n-Nitroso-di-n-butylamine EPA 8270 Extractable Organics 

n-Nitrosodiphenylamine EPA8270 Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP W/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NELAP 10/J 112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP ln12003 

NE LAP IO/ll/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP ln/2003 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP IO/ll/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 

EPA Lab Code: TN00004 

ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Solid and Chemical Materials 

Analyte Method!fech 

Thionazin (Zinophos) 

Tin 

Toluene 

Total cyanide 

Total Petroleum Hydrocarbons (TPH) 

Toxaphene (Chlorinated camphene) 

Toxicity Characteristic Leaching Procedure 

trans-1,2-Dichloroethylene 

trans-1,3-Dichloropropylene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Vanadium 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Zinc 

EPA 8270 

EPA 6010 

EPA 8260 

EPA9012 

FL-PRO 

EPA8081 

EPA 1311 

EPA8260 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 6010 

EPA 8260 

EPA 8260 

EPA8260 

EPA6010 

Category 

Pesticides-Herbicides-PCB's 

Metals 

Volatile Organics 

General Chemistry 

Extractable Organics 

Pesticides-Herbicides-PC B's 

General Chemistry 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 1/7/2003 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 117/2003 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 1011112002 

NELAP 10/1112002 

NON-TRANSFERABLE 07/02/2003-E87646 


