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1. INTRODUCTION 

This document is an addendum to the May 2000 Drcift l¥7ork Plan for the Removal qfContaminated Soil at 
Solid WaJte ManaL~ement Unit (SWMU) 109 (Fire Traininc~Area No . .f) (Foster Wheeler Environmental 
2000a). 'Ibe Work Plan Addendum describes the updated scope of work and field program for the 
excavation and disposal of petroleum-contaminated soil (PCS) at Fire Training Area 4 (FTA4), 
Cannon Air Force Base (AFB) (hgure 1-1). As shown on Fibrure 1-2, four separate SWMUs 
comprise FTA 4: 

• 
• 
• 
• 

SWMU 109-Fire Training Pit 
SWMU 110-Underground Waste Oil Tank 
SWMU 111-Unlined Pit 
SWMU 112-0il/Water Separator 

The scope of work developed in 2000 as part of the corrective measures study (CMS) (Foster 
Wheeler Environmental2001) described the work process and requirements for excavating soil from 
an area measuring 20 feet (ft) by 20 ft to a depth of 2 ft, and the subsequent disposal of the PCS to 
support corrective action of the site. The scope of the original field program was never conducted 
and a revised approach for corrective action of the site using in situ passive bioventing was selected 
as the final remedy during the CMS. However, a passive bioventing system was never implemented 
either, and a subsequent action took place in 2005 at SWMU 109 to remove high molecular weight 
petroleum contamination in the vicinity of the former fire training pit as described in Section 2. 
Currently, petroleum contamination still exists in soil at the site even though the risk assessment 
shows that exposure to individual chemicals indicated acceptable risk to human health and the 
environment following current New Mexico Environment Department (NMED) guidance (NMED 
2005). 

The objective of this field program is to remove the remaining contaminated soil from SWMU 109 
based on the results of conf1.ttnation sampling conducted as part of the 2005 soil removal activities. 
Excavation will take place in the area where total petroleum hydrocarbon (TPH) diesel-range 
organics (DRO) were detected at levels exceeding NMED guidelines during soil removal action in 
March and April 2005. Field work will consist of the following tasks: 

• 

• 

• 

• 

• 

• 

Site mobilization 

Excavation and stockpiling of PCS 

Conflttnation sampling of the excavation sidewalls and floor, and sampling of the soil to be 
disposed offsite for the purpose of waste characterization 

Offsite transportation and disposal of PCS 

Excavation backfilling, compacting, and grading 

Site demobilization 
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Section 1 

The approach for this soil removal project is based on the results of PCS excavation and 
confirmation soil sampling at FTA4 in March and April 2005 (TtEC, 2005). This document is an 
addendum to the May 2000 Draft Work Plan for the Removal of Contaminated Sozl at JWMU 109 (I'tre 
Training Area No.4) (Foster Wheeler Environmental2000a). The 2000 Work :Plan is presented in its 
entirety as Appendix A of this 2000 Work Plan addendum for reference. 

All field activities will be performed in accordance with the Basewide Health and Safety Plan 
(HASP) (Foster Wheeler Environmental, 2000b), the project Site Safety and Health Plan (SSHP), 
and the U.S. Army Corps of Engineers (USACE) health and safety requirements (USACE, 2003). 
The 2000 Work Plan is presented in its entirety as Appendix A of this document. The project
specific SSHP is contained in Appendix A (Appendix E of the 2000 Work Plan), and includes an 
updated site-specific Activity Hazard Analysis (AHA). 

All activities will be governed by the applicable technical specifications, standard operating 
procedures (SOPs), and requirements as originally presented in Appendices A through E of the 2000 
Work Plan. Supplemental information for the management of waste and project-specific quality 
assurance (QA) and quality control (QC) requirements are provided in Section 5.0 of this Work Plan 
Addendum. 
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2. 2005 VOLUNTARY CORRECTIVE ACTION 

The Final CMS report for FTA4 was prepared in 2001 (Foster Wheeler Environmental2001) and 
the corrective action objective (CAO) developed for SWMUs 109, 110, and 111 was to meet the 
then-current TPH action level of 5,000 milligrams per kilogram (mg/kg) in soil. Based on the results 
of the CMS, No Action was the only corrective measures alternative evaluated for SWMUs 110 and 
111 because all detected concentrations ofTPH were below the action level. No CAO was 
developed for SWMU 112 because the oil/water separator and associated leach field at this site had 
been removed previously and all related soil contamination was addressed under the corrective 
action for SWMU 111. SWMU 109 was the only SWMU that warranted corrective action because 
there was known TPH contamination at this site based on previous sampling programs. 

The recommended corrective measure for SWMU 109 in the CMS was passive bioventing. Passive 
bioventing was selected as the remedy for SWMU 109 based on data from investigations in 1991 and 
1997. To determine the current site conditions so that design parameters for the remedy could be 
established, a Phase I Soil Investigation was conducted at SWMU 109 in November 2004. The 
results of this investigation (TN &A 2005) supported a decision to implement a presumptive remedy 
to remove the source of contamination by excavating and disposing the contaminated soil rather 
than implementing passive bioventing. 

Section 2.1 summarizes the information originally presented in the 2004 Technical Memorandum 
(ftFW 2004), which outlined the work completed through the CMS for FTA4 and the 
recommended sampling to determine site conditions prior to corrective action. Section 2.2 presents 
the sampling program conducted in November 2004 (TN&A 2005) in response to the Technical 
Memorandum. Section 2.3 provides the results of the voluntary corrective action (VCA) conducted, 
which consisted of contaminated soil removal, offsite disposal, and excavation backfilling. 

2.1 Evaluation of Site Conditions 
A technical memorandum was developed in 2004 to present the background information and 
rationale for proposed sampling to confirm the concentration of petroleum hydrocarbons in soil at 
FTA4 prior to implementing any corrective action. The Technical Memorandum (TtFW 2004) 
presented supporting information from current site conditions; previous investigations; the CMS for 
SWMUs 109, 110, 111, and 112 (Foster Wheeler Environmental2001); and the regulatory 
framework for addressing residual petroleum contamination in soil at the site. SWMU 109 was the 
primary area of interest at FTA4 addressed in this memorandum because it is the area impacted the 
most by previous activities at FTA4. 

Based on the investigations conducted to date, the primary chemicals of concern at FTA4 are 
petroleum hydrocarbons associated with the storage and use of JP-4 during training exercises. A risk 
assessment was conducted as part of the Phase II Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) to evaluate risk to human and ecological receptors from exposure to site 
contaminants (Harza 1997). The risk assessment concluded that human health and ecological risks 
associated with exposure to contamination at FTA4 were negligible under the conditions of the site 
at that time. 
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Section 2 

As part of the CMS, human health risks were re-evaluated because the previous investigations did 
not characterize potential risks associated with a residential use scenario. Using the NMED guidance 
available at the time (NMED 2001), along with data from the Remedial Investigation (RI) conducted 
in 1992 by Woodward-Clyde, and the Phase II RFI conducted in 1997 by Harza, concentrations of 
chemicals in soil were compared to the NMED soil screening levels (SSLs). This comparison 
confirmed that there is no significant human health risk requiring further action at FTA4. The 
detailed results of this evaluation are presented in Appendix B of the Final CMS Report (Foster 
Wheeler Environmental2001). 

Although No Further Action (NFA) was recommended to address health risks at this site, the 
presence of petroleum in soil required attention. Since the CMS was submitted in 2001, the NMED 
Hazardous Waste Bureau issued TPH screening guidelines in 2003 and 2005 to support the 
evaluation and determination of cleanup levels for sites impacted by releases of petroleum 
hydrocarbons (NMED 2003, 2005). NMED provided a TPH screening guideline for each type of 
petroleum product based on the assumed composition of petroleum products released at a site. 
Based on the fact that JP-4 was the fuel used at FTA4, screening guidelines for jet fuel were used to 
determine the extent of contaminated soil requiring remediation at the site. The residential direct 
exposure soil screening guideline for TPH in soil is 940 mg/kg, and the industrial direct exposure 
guideline is 2,350 mg/kg. 

Based on the corrective measures alternative evaluation presented in the Final CMS report (Foster 
Wheeler Environmental2001), the preferred corrective measures alternative for remediation ofPCS 
at SWMU 109 was passive bioventing. Passive bioventing is relatively easy to implement and can be 
conducted onsite with periodic maintenance and sampling over a period spanning several years. 

The selection of the remedial alternative (passive bioventing) was based on analytical data collected 
in 1991 and 1997. In order to deflne the extent of contamination requiring corrective action, 
additional sampling at FTA4 was proposed in the Technical Memorandum to confum the 
concentrations of petroleum hydrocarbons in soil at locations where the 1991 and 1997 
investigations indicated elevated levels of contamination, and at new locations in areas not 
previously sampled to help deflne the lateral and vertical extent of contamination. These new sample 
locations were selected using the passive soil gas data collected for DRO during the Phase II RFI 
(Harza 1997). The area of the highest DRO concentrations in soil gas was centered around the 
former concrete pad at SWMU 109, and the new locations were proposed within this area. 
Confirmation samples and additional data were collected to more accurately delineate the current 
extent of contamination because it is likely that petroleum in soil has degraded over the past several 
years since the most recent investigation of the site. 

The proposed sampling program was implemented as the pre-VCA site characterization to delineate 
the current extent of PCS at FTA4 and to re-evaluate the corrective action required for the site. 
Because Cannon AFB wanted to accelerate cleanup of FTA4 to facilitate site closure in 2006, the 
primary focus of the corrective measures evaluation for this site included contaminated soil removal 
and offsite disposal as presented in Section 2.3. 
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Section 2 

2.2 Pre-Voluntary Corrective Action Characterization 
Based on the recommendation for additional sampling at FTA4 presented in the Technical 
Memorandum, the PhaJe I lnveJt{gation at Fire Trainin,g Area 04 (Phase I Investigation) (fN&A 2005) 
took place at FTA4 in November 2004. The objective of this project was to confirm subsurface 
petroleum soil contamination in the vicinity of SWMU 109, SWMU 111, and SWMU 112. The 
investigation was focused primarily on the SWMU 109 area, but included two borings in the vicinity 
of SWMUs 111 and 112. The field investigation was implemented to confirm the vertical and 
horizontal extent of contamination. 

Sampling locations were based on the locations recommended in the Technical Memorandum. Ten 
boreholes were sampled in the vicinity of the former concrete pad and 34 soil samples were 
collected for TPH-DRO analysis. The locations of the boreholes drilled and sampled during the 
Phase I investigation at FTA4 are presented in Figure 2-1. Staining and strong odors were generally 
observed only in the upper 2 to 4 ft of soil in some borings. Of the 14 samples with analytical results 
exceeding the screening criteria, 8 samples had observed staining and/ or odors. Photoionization 
detector (PID) field screening results appeared to be a better indicator of soil contamination such 
that 10 of the 14 samples with analytical results exceeding the NMED screening criteria had PID 
readings exceeding 100 parts per million (ppm) (IN&A 2005). 

The Phase I investigation results confirmed that soil in the SWMU 109 area was impacted with 
residual TPH-DRO at concentrations greater than NMED guidelines for jet fuel for both residential 
direct exposure (940 mg/kg) and industrial direct exposure (2,350 mg/kg) scenarios. The highest 
concentrations ofTPH-DRO (up to 15,000 mg/kg at 0 to 1 ft) were identified in a boring located at 
soil boring location SB01 on the southern edge of the former concrete pad at SWMU 109. Cross
sections presented in the Phase I Investigation report show that, at most locations, the soil 
contamination decreases to less than the residential direct exposure guideline of 940 mg/kg at a 
depth of 5 ft below ground surface (bgs). However, PCS was found at depths of 10ft bgs and 
greater in only two borings (soil borings 200401 and SB01) located in the vicinity of the former 
concrete pad (fN&A 2005). 

Based on the results from the Phase I Investigation and previous investigations, PCS is present in 
the vicinity ofSWMU 109. The depth of contamination across the site ranges from less than 3ft to 
greater than 20 ft in a localized area. The deepest soil contamination was detected in soil boring 
SB01located south-southeast of the former concrete pit at SWMU 109. Areas immediately beneath 
the former SWMU 109 concrete slab appear to have relatively low concentrations; however, prior 
investigative data suggest that higher concentrations may be present (IN&A 2005). 

2.3 Voluntary Corrective Action Activities 
Although risk posed by direct exposure to petroleum hydrocarbons is minimal in the vicinity of 
SWMU 109, the primary purpose of the VCA was to remove PCS from SWMU 109 to eliminate the 
source of contamination and any associated risk. The VCA included excavating an area covering 
approximately 7,000 square ft as defined by the data collected during the Phase I Investigation 
(IN &A 2005). The VCA involved removing the top 2ft of soil from this defined area as shown in 
Figure 2-1. 
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Section 2 

VCA field activities were performed in two phases between March 28 and April 22, 2005 (TtEC 
2005). 

2.3.1 Waste Characterization 
Prior to excavating, one sample was collected from 0 to 2 ft using a hand auger within the 
excavation footprint where the highest concentrations of contamination were expected to exist. The 
purpose of this sample was to provide data for waste characterization of the PCS. The waste 
characterization sample was analyzed for the following parameters: 

• 

• 

• 

• 

• 

• 

• 

• 

TPH-DRO-U.S. Environmental Protection Agency (EPA) SW-846 method modified 
8015M 

Toxicity characteristic leaching procedure (TCLP) volatile organic compounds (VOCs)
RPA SW-846 method 1311I8260B 

TCLP semivolatile organic compounds (SVOCs)-EPA SW-846 method 131118270 

TCLP pesticides-EPA SW-846 method 131118081 

TCLP herbicides-EPA SW-846 method 131118151 

TCLP metals-EPA SW -846 method 1311 I 601 OB and 7 4 70A 

Ignitability-EP A SW -846 method 1311 I 1010 

Reactivity (cyanide and sulfide)-EPA SW-846 method Chapter 7 

Based on the analytical results of the waste sample (sample 01), the PCS was characterized as 
nonhazardous waste and eligible for disposal at the permitted Rhino Environmental, Inc. landfarm 
facility in Hobbs, New Mexico. 

2.3.2 Excavation Activities 
PCS was excavated from within the delineated footprint and stockpiled onsite in a temporary storage 
area. The stockpile area was bermed and lined and covered with plastic to prevent cross 
contamination and runoff from the PCS during the 2-week period between the excavation and 
disposal and backfilling activities. 

A total of approximately 740 tons ofPCS soil were excavated and transported from FTA4 for 
offsite disposal at the Rhino Environmental, Inc. landfarm facility. All soil was exported under 
nonhazardous waste manifests. 

2.3.3 Confirmation Sampling 
Confirmation samples were collected from the sidewalls and floor of the excavation to verify the 
concentrations of petroleum contamination remaining in place prior to backfilling (Figure 2-1). Five 
discrete samples (02 through 06) were collected at intervals along the sidewalls and three samples (07 
through 09) were collected from the floor of the excavation. Confirmation samples were analyzed 
for TPH-DRO using EPA SW-846 method modified 8015M. Table 2-1 presents a summary of the 

Finai_WP Addendum 10-2006.doc 2-4 
FTA4 Soil Removal Work Plan Addendum 

October 2006 



Section 2 

TPH-DRO results for confirmation samples. There were two exceedances of the TPH-DRO 
regulatory guideline of 940 mg/kg (N MED 2003). 'l"he highest detection of 7,200 mg/kg occurred 
in the sample collected from the southeastern wall of the excavation. The other exceedance was on 
the western side of the excavation floor (2,200 mg/kg). The exceedance of the duplicate sample 
result from the western excavation sidewall (990 mg/kg) was not considered significant (ftEC 
2005). Although TPH concentrations in confirmation soil samples exceed screening levels, 
environmental risk is negligible because the chemical-specific risk screening evaluation completed 
during the CMS indicated there arc no unacceptable noncarcinogenic or carcinogenic risks 
associated with FT A4. Additionally, the potential for future degradation to groundwater caused by 
leaching is unlikely to occur due to limited inftltration predicted by fate and transport modeling 
conducted during the CMS. 

Table 2-1. TPH-DRO Analytical Results for 2005 Confirmation Samples 
Exceedance of 

Residential 
TPH-DRO Guideline 

Sample 10 Location (mg/kg) (940 mg/kg) Comments 
C109WEW02 West Excavation 810 No 
!{sample 01) Sidewall 
C109WEWED10 West Excavation 990 Yes Duplicate of sample C109WEW02; 
{sample 10) Sidewall {Duplicate) concentration exceeds Residential 

Guideline of 940 mg/kQ 
C109SEW03 South Excavation 7,200 Yes Concentration exceeds Residential 
fsample 03) Sidewall Guideline of 940 mg/kg 
C109EEW04 East Excavation 9.9 No 
rsample 04) Sidewall 
C109NEW05 North excavation 20 No 
'sample 05) Sidewall 
C109NEEW06 Northeast Excavation 7.5 No 
fsample 061 Sidewall 
C109EEF07 East Excavation Floor 630 No 
rsample 07) 
C109WEF08 West Excavation Floor 2,200 Yes Concentration below Industrial 
lsample 08} Guideline of 2,350 mg/kg 
C109MEF09 Middle of Excavation 210 No 
{sample 09) Floor 

2.3.4 Backfilling, Compaction, and Grading Activities 
The SWMU 109 excavation was completely backftlled using certified clean soil. The surface was 
graded to a slight mound to allow for settlement and to provide positive drainage. The fust loads of 
clean ftll material were imported from the Rhino Environmental, Inc. landfarm in Hobbs, New 
Mexico. Additional ftll material was brought in from a second source on the property of Clovis 
Concrete in Clovis, New Mexico, on April22, 2005. A total of approximately 800 tons of clean soil 
was imported to backfill the excavation. 
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3. SCOPE OF ACTIVITIES 

The following subsections present information related to the activities associated with the proposed 
removal action at FTA4. For specific information refer to Section 4.0 of the 2000 Work Plan. 

3.1 Site Mobilization 
Mobilization activities will include: 

• 

• 

• 

• 

• 

• 

• 

Attending preconstruction meeting 

Determining site layout and traffic/ access roads 

Delivering equipment, materials, and supplies to the site 

Establishing construction zones at the site 

Confuming approval of the base digging permit and inspecting utility mark-outs at the site 

Securing necessary clearances/ approvals to work at the site 

Conducting site-specific orientation and health and safety training of workers, including 
medical surveillance information, and issuing base passes 

A preconstruction meeting will be held at Cannon AFB on the morning of the fust day of 
mobilization. Meeting invitees will include the Restoration Project Manager from Cannon AFB and 
representatives from the USACE and its contractor. Other individuals from the base, USACE, and 
the contractor's team members may attend the meeting as necessary. For specific information 
related to mobilization, refer to Section 4.2.2 of the 2000 Work Plan (Foster Wheeler Environmental 
2000a). 

3.2 Excavation and Stockpiling 
PCS from the area of the former fue training pit within SWMU 109 will be excavated and stockpiled 
during this task. Construction activities that will be performed immediately following mobilization 
include: 

• 
• 
• 
• 

Temporary erosion and sediment control 
Excavation of PCS 
Stockpiling and management of stockpiles prior to transportation and offsite disposal 
Confirmation and waste characterization stockpile soil sampling 

Since the specific extent of PCS requiring removal is not known, excavation will take place in a 
stepped approach utilizing exploratory test pits and trenches to delineate contamination. Figure 3-1 
presents a map of the site showing proposed exploratory test pit locations and previous excavation 
and confirmation soil sample locations indicated. Figure 3-2 presents a proposed layout of the site 
including designated stockpile areas. 
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Soil will be excavated to a maximum depth of 10 ft based on the low potential for direct exposure to 
contaminants by human and the environmental receptors once PCS excavation and backfilling is 
complete. Following the steps presented below, the excavation of PCS will be conducted to defme 
the extent of soil to be removed. 

• 

• 

• 

Step 1: As shown in Figure 3-1, exploratory test pit locations are located on a 30-ft grid 
spacing within a 90-ft by 90-ft area in the southwestern portion of the former fire training 
pit. Step 1 of the removal action will consist of excavating test pits at each location to a 
depth of 10 ft to determine whether there is an indication of visible contamination (e.g., 
stained soil) and elevated volatile organic headspace screening results within the soil. If there 
is no evidence of contamination within any of the test pits, further exploration will not be 
required. If there is evidence of contamination in any of the test pits, the field operations 
lead will determine where additional test pits should be excavated to determine the lateral 
extent of contamination. 

Step 2: If additional exploratory test pits are required to determine the lateral extent of 
contamination, test pits or trenches will be excavated to a depth of 10ft. At this point, 
exploratory trenches may provide the best means to determine the lateral extent of 
contamination because they can cover a greater distance and provide a basis for accurate 
observations. Visual observations will be made and headspace screening will be conducted 
for each test pit/trench. Exploratory test pits/trenches will be excavated until the lateral and 
vertical extent of contamination has been delineated. 

Step 3: Based on the results of the exploratory test pits/trenches, excavation ofPCS will 
occur across the site to remove contaminated soil as required under this Work Plan 
Addendum. Based on previous sampling and soil removal activities, staining is indicative of 
levels of TPH that exceed the NMED guidelines. Therefore visual observation of the soil 
will be used to help deflne the limits of the excavation, such that soil exhibiting staining will 
be removed to a maximum depth of 10ft. For specific information related to excavation and 
stockpiling, refer to Section 4.2.3 of the 2000 Work Plan. 

In order to efficiently manage the soil that will require offsite disposal, stockpiles will be segregated 
based on whether the soil appears clean or shows evidence of contamination. Clean soil stockpiles 
will be segregated from the stockpiles containing PCS that will require offsite disposal. Clean soil 
and PCS stockpiles will be sampled as presented in Section 3.3. 

3.3 Confirmation and Stockpile Soil Sampling 
Confirmation samples will be collected from the sidewalls and floor of the excavation to confirm the 
presence or absence of contamination. Sidewall samples will be discretely collected at a frequency of 
one per 1 00 ft along the perimeter of the excavation. Floor samples will be discretely collected at a 
frequency of one per 10,000 sq ft, equivalent to an area of 100 ft by 100 ft. Field duplicate samples 
will be collected at a frequency of 5 percent compared to the confirmation samples and will be 
collected at random corresponding to any of the confirmation samples. 

The confirmation soil samples will be analyzed for TPH-DRO using EPA SW-846 method modified 
8015M. The excavation sidewalls and floor soil will be sampled according to SOP C3, Soil Sampling, 
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which is included in Appendix A of this Work Plan Addendum (Appendix C of the 2000 Work 
Plan). The analytical results for confirmation samples will be evaluated in accordance with current 
NMED guidance (NMED 2005). 

During excavation activities, one five-point composite sample per 1,000 cubic yards will be collected 
from within the stockpiles of PCS in order to characterize the soil for offsite disposal. The stockpile 
soil sample will be analyzed for the following parameters: 

• 
• 
• 
• 
• 
• 
• 
• 

TPH-DRO-EPA SW-846 method modified 8015M 
TCLP VOCs-EPA SW-846 method 1311/8260B 
'l'CLP SVOCs-EPA SW-846 method 1311/8270 
TCLP pesticides-EPA SW-846 method 1311/8081 
TCLP herbicides-EPA SW-846 method 1311/8151 
TCLP metals-EPA SW-846 method 1311/6010B and 7470A 
Ignitability-EP A SW -846 method 1311/1010 
Reactivity (cyanide and sulfide)-EPA SW-846 method Chapter 7 

Upon receipt of the analytical data, the project chemist will review the results and submit a 
recommendation to Cannon AFB and USACE for review. 

If stockpiled soil is certified as "clean" such that the concentration ofTPH-DRO is less than 
NMED criteria based on the analytical results, this soil will be used for excavation backfill material. 
If analytical results indicated that the soil is contaminated, then offsite disposal of this soil will be 
required. 

3.3.1 Sample Designation 
The following sample nomenclature will be used for designating analytical samples per the 2000 
Work Plan: 

Installation 
Cannon 

### 
SWMU Identification 

AA 
Sample Type 

Sample nomenclature for this project is limited to the following: 

Installation: 
###: 

Cannon AFB (C) 
109 

## 
Sequential Sample Number 

AA: 
##: 

Excavation floor (EF) or sidewall (EW); or stockpile (SP) 
11, 12, 13, 14,15,et~ 

For example, according to the sample numbering system, the first soil sample collected from an 
excavation sidewall will be identified as C109EW11. 

3.3.2 Sampling Equipment and Procedures 
All sampling will be conducted in accordance with the SOPs contained in Appendix C of the 2000 
Work Plan. Specifically, these SOPs and the equipment required to implement the SOPs are as 
follows: 
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• 
• 
• 
• 
• 

SOP C1-Wet Decontamination Methods 
SOP C2-Photoionization Detectors 
SOP C3-Soil Sampling 
SOP C4--Soil Stockpile Sampling 
SOP C5-Sample Handling and Documentation 

In addition, SOP C6, Headspace Screening of Soil, has been added to this Work Plan Addendum to 

provide the procedure for headspace screening of volatile compounds in soil. This new SOP is 

included in Appendix C of the 2000 Work Plan (Appendix A of this Work Plan Addendum). 

3.4 Offsite Transportation and Disposal 
Based on the results of confirmation samples collected during the 2005 soil removal activities, offsite 

disposal of PCS will be required ifTPH-DRO exceeds the NMED guideline of 940 mg/kg and the 

results of the TCLP analyses indicate the soil is not a hazardous waste. PCS is a New Mexico Special 

waste and will require transportation and disposal as indicated under Tide 20 of the New Mexico 

Administrative Code Chapter 9, Part 1, Section 708. If results of the waste characterization sampling 

indicate that the PCS is hazardous, the soil will require transportation to a permitted RCRA 

hazardous waste disposal facility. · 

The contractor will provide oversight for waste loading and transportation off the Base. Manifests 

for all waste disposed offsite will be signed by the Cannon AFB Project Manager. The contractor 

will provide copies of the waste manifests to Cannon AFB and USACE for project documentation. 

For specific information related to waste management, refer to Section 5.3 of the 2000 Work Plan 

(Appendix A of the Work Plan Addendum). 

3.5 Excavation Backfilling 
The excavation will be backfilled with clean material importedJrom an offsite source and any 

certified clean soil remaining onsite after excavation and disposal. Either direct dumping or the use 

of a backhoe or wheel loader may be used to place back@l in maximum 1-ft lifts. 

Variation to the Technical Specification on Earthwork in Appendix A of the 2000 Work Plan: 

The weight of the truck and/ or the backhoe or wheel loader will be sufficient to compact the soil 

backfill material. Mechanical compaction to 90 percent of standard Proctor will not be required. 

Consistent with the technical specification in Appendix A of the 2000 Work Plan, geotechnical 

testing will not be required. 

Grading and compaction will be conducted to allow for positive drainage and to prevent ponding of 

water within the excavation area. Revegetation of the area will not be required for this project. 

For specific information related to backfilling, refer to Appendix A of this Work Plan Addendum 

(Section 4.2.3.3 and Appendix A of the 2000 Work Plan). 

Finai_WP Addendum 10·2006.doc 3-4 
FTA4 Soil Removal Work Plan Addendum 

October 2006 



Section 3 

3.6 Site Demobilization 
Demobilization will consist of removing all equipment, cleaning the project site, inspecting the 
work, and certifying completion. Site cleaning will include repairing any erosion- or runoff-related 
damage; grading all areas affected by the construction; removing all materials such as excess 
construction material, wood, debris, and other foreign material; and removing all construction 
equipment and temporary facilities. 
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4. HEALTH AND SAFETY 

The Basewide HASP and project-specific SSHP (in Appendix A) will be used during the soil 
sampling and all other field activities. Based onsite-specific information and the concentrations of 
constituents in the soil, the subsequent sections summarize the health and safety protocol that will 
be followed during the soil removal activities. 

4.1 Personal Protective Equipment 
Level D personal protective equipment (PPE) will be used to conduct soil excavation and associated 
activities at FTA4. The following items comprise Level D PPE that will be used during sampling 
activities: 

• Sturdy pants and short- or long-sleeved shirt 
• Leather or chemical-resistant work boots with a steel toe and shank 
• Disposable nitrile outer gloves and nitrile inner gloves (required for sampling) 
• Safety glasses 
• Occupational Safety and Health Administration (OSHA)-approved hard hat 

4.2 Hazards 
An updated AHA is provided in the 2000 Work Plan, Appendix E, Attachment 1 (Foster Wheeler 
Environmental2000a), which is contained as Appendix A of the Work Plan Addendum. The AHA 
presents the potential physical, chemical, and biological hazards of the field program and the 
measures that will be taken to mitigate those hazards. During the excavation and truck loading, the 
Site Health and Safety Officer (SHSO) will monitor the breathing zone of workers using a PID or 
flame ionization detector whenever odors indicate the presence of petroleum-type materials in the 
excavated soil. In the event that a sustained concentration of 5 ppm is detected during air 
monitoring in the work area, an upgrade in PPE to Level C respiratory protection will be required. 
Based on recent field activities at FTA4 and associated air monitoring data, chemical exposure is 
expected to be minimal or non-detectable. 

4.3 Project Personnel and Emergency Response 
Key project personnel for this project, their responsibilities, and telephone numbers will be provided 
to Cannon AFB and USACE prior to mobilization to the site. Emergency contacts for this project 
(to date) are provided in the health and safety contact summary sheet (see page 4-2). 
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HEALTH AND SAFETY CONTACT SUMMARY SHEET 

Cannon Air Force Base 
27 CES/CEV 
506 D.L. Ingram Blvd. 
Cannon AFB, NM 88103 

Ms. Kristl Doll, RCRA Corrective Action Remediation Program Manager 
Phone: 505-784-1098 
Fax: 505-784-1089 

CONTACT NAME/TELEPHONE NUMBERS 

Name and Title Telephone Number 

Contractor Project Manager TBD 

Contractor Site Superintendent TBD 

Contractor SHSO TBD 

Contractor Project Environmental Safety Manager TBD 

USACE Project Engineer (onsite) TBD 

USACE Technical Project Manager TBD 

EMERGENCY TELEPHONE NUMBERS 

Agency 

Ambulance (Base) 

Fire Department (Base) 

Base Clinic 

Poison Control 

EPA (information line) 

National Response Center 

Chemtrec 

Civilian Hospital - Clovis High Plains Hospital 
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Telephone Number 

(505) 784-4033 

(505) 784-2578 

(505) 432-6866 

(800) 432-6866 

(800) 424-9346 

(800) 424-8802 

(800) 424-9300 

(505) 769-2141 
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5. QUALITY ASSURANCE PROJECT PLAN 

The Quality Assurance Project Plan (QAPP), Section 7 of the 2000 Work Plan (Foster Wheeler 
Environmental2000a), will be followed during the soil removal action. The 2000 Work Plan is 
presented as Appendix A of the Work Plan Addendum. This QAPP follows the format provided in 
the General Chemistry Supplement to the Scope of Services for Studies (USACE, 2002). Sampling 
and analysis will be conducted in accordance with the QAPP and specific information presented in 
this Work Plan Addendum. 

Appendix B to this Work Plan Addendum presents the analytical methods, reporting limits, and QC 
criteria specific to this soil removal action. The information presented in Appendix B of this Work 
Plan Addendum supersedes the information presented in Section 7 of the 2000 Work Plan. Soil 
samples collected in support of the FTA4 soil removal action will be sent to a USACE-approved 
National Environmental Laboratory Accreditation Conference (NELAC)-certified analytical 
laboratory. 

Confirmation soil samples will be analyzed for TPH-DRO only. The composite samples collected 
for characterization of the soil stockpiles will be analyzed for RCRA waste characterization 
parameters including TCLP, ignitability, and reactivity. 'Ibe method reporting limits for TPH-DRO 
and the RCRA waste characterization analyses will achieve the 940 mg/kg NMED screening level 
for petroleum hydrocarbons and the regulatory levels for toxicity characteristics. 
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6. REGULATORY COMPLIANCE 

6.1 Permits 
Title 40 of the Code of Federal Regulations 122.26 requires a National Pollution Discharge 
Elimination System permit for construction activity, including clearing, grading, and excavation 
activities, except for operations that result in the disturbance of less than 1 acre of total land area 
and are not part of a larger common plan of development or sale. The actual construction area for 
this project is less than 1 acre, so a construction permit or a Notice of Intent to discharge and a 
project-specific Stormwater Pollution Prevention Plan are not required. To minimize any discharges 
resulting from construction activities, best management practices will be followed. Appendix A of 
the Work Plan Addendum (Appendix A of the 2000 Work Plan [Foster Wheeler Environmental 
2000a]) presents the technical specifications for this project as they relate to dust control, erosion 
and sediment control, and earthwork. 

6.2 Waste Management 
Waste will be generated as a result of excavation activities. Waste minimization techniques will be 
employed whenever possible. Waste generated during this field program will be characterized using 
the analytical results available from stockpile soil samples. Wastes that may be generated in the field 
are listed below: 

• Contaminated soil 
• Clean soil 
• Decontamination fluids 
• PPE 

The management of these wastes will follow Section 5.6 of the Regulatory Compliance Plan, 
included in Appendix A (Section 5 of the 2000 Work Plan [Foster Wheeler Environmental2000a]). 
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7. PROJECT MANAGEMENT 

7.1 Project Schedule 
A proposed project schedule will be provided by the contractor prior to mobilization to the site. 

7.2 Project Staffing Plan 
The key parties involved in the project are the USACE Omaha District, Cannon AFB, and the 
contractor. A proposed project staffing plan will be provided by the contractor prior to mobilization 
to the site. 

7.3 Documentation and Reporting 
Reports and submittals are addressed in detail in Appendix A (Section 4 of the Contractor Quality 
control (CQC) Plan in Appendix D of the 2000 Work Plan [Foster Wheeler Environrnental2000a]). 

7.3.1 Inspections 
Due to the timeframe associated with the field program, two inspections will be conducted by the 
contractor and USACE related to their specific work tasks as follows: 

• 

• 

7.3.2 

Preparatory/ Initial PhaJe Impection-This single inspection will be completed prior to 
performing any work onsite and will meet the requirements of both types of inspections. 
Specific details of these inspections are provided in Appendix A (Sections 3.1 and 3.2 of the 
CQC Plan in Appendix D of the 2000 Work Plan). 

Completion Impection-This single inspection will take place at the conclusion of the field tasks 
after all work has been completed by the contractor. This inspection will fulfill the 
requirements of the three types of completion inspections as outlined in Appendix A 
(Sections 3.4.1, 3.4.2, and 3.4.3 of the CQC Plan in Appendix D of the 2000 Work Plan). 

Reporting 
The reporting required for this project includes the following: 

• 

• 

Daify Quality Control Summary Reports--In accordance with Section 4.1 of the Construction 
QA/QC Plan in Appendix A (Appendix D of the 2000 Work Plan), the Site Superintendent 
will prepare and submit Daily Quality Control Summary Reports (DQCRs) to the USACE 
Project Manager. A DQCR will be completed to document construction activities covered 
by the CQC Plan (Appendix D of the 2000 Work Plan). Contractors will be responsible for 
the DQCRs related to their field tasks. 

Report-At the conclusion of the project, Draft and Final versions of a completion report 
will be submitted to document project activities. Additional items to be presented in the 
report include variances to the work plan, if any; analytical data and associated evaluations; 
and waste manifests. 
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1.0 INTRODUCTION 

This work plan presents the procedures that will be used for the voluntary removal of 
contaminated soil to support the Corrective Measures Study (CMS) of Fire Training Area No.4 
(FTA4) (Solid Waste Management Unit [SWMU] 109, the Fire Training Pit) at Cannon Air 
Force Base (AFB), New Mexico. This voluntary action is being performed under the Base's 
Resource Conservation and Recovery Act (RCRA) permit, issued by the New Mexico 
Environment Department (NMED) on behalf of the United States Environmental Protection 
Agency (EPA). Foster Wheeler Environmental Corporation (Foster Wheeler), at the direction of 
the United States Army Corps of Engineers (USACE) and Cannon AFB, will excavate and 
dispose of the contaminated soil and restore the site. 

This work plan meets the requirements stipulated within the Total Environmental Restoration 
Contract (TERC) No. DACW45-94-D-0003, Delivery Order 28, Work Authorization 
Directive 1; RCRA Corrective Action Plan guidance (EPA, 1994a); and US ACE and Base 
requirements. The work plan provides project objectives, site descriptions, technical 
specifications, field procedures, and related plans that address all aspects of the proposed 
construction activities at SWMU 109. All field activities will be performed in accordance with 
the Site-Specific Health and Safety Plan (SHSP) in Appendix E and USACE health and safety 
requirements (Section 4.2.6). 

1.1 PROJECT OBJECTIVES AND DESCRIPTIONS 

This work plan is designed to minimize the threat to human health and the environment at 
SWMU 109 by accomplishing the following: 

• Excavate contaminated surface soil at SWMU 109 

• Assess levels of contamination that remain following soil removal 
• Characterize excavated soils for disposal 

• Perform site restoration (backfilling with clean soil) 

Contaminated soil will be excavated within the limits described in the project scope of work (an 
area of20 feet (ft) by 20ft by 2ft deep surrounding Soil Boring [SB]-01). As requested by 
USACE, an action level of 1,000 parts per million (ppm) of total recoverable petroleum 
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hydrocarbons (TRPH) will determine the necessity for further excavation. This action level has 
been used for similar projects at Holloman AFB near Alamogordo, New Mexico. If the extent of 
contamination is above the ·proposed action level, as determined by immunoassay field test kits 
for total petroleum hydrocarbons (TPH) (described in Section 6.0), excavation will continue as 
requested by USACE and Cannon AFB. Soil excavation that exceeds the dimensions given 
above will require the submission of a field change request (FCR) to USACE. When excavation 
is complete, sampling will be conducted at the excavated area to assess the levels of 
contamination following the removal of the surface soil. 

The excavated soil will be characterized to determine disposal options, and the site will be 
backfilled with clean soil. A letter report describing all work performed under this contract, 
including descriptions of tasks performed, supporting analytical data, daily quality control 
reports (DQCRs), and site maps showing the excavated areas, will be submitted to the USACE 
and Cannon AFB as an appendix to the SWMU Corrective Measures Study Report. 

1.2 SITE BACKGROUND 

Previous investigations conducted at SWMUs 109, 110, Ill, and 112, which comprise FTA4, 
identified potential contamination in the area. A Phase II RCRA FacilitY Investigation (RFI) was 
conducted by Harza Environmental Services, Inc. (Harza) between October 16, 1996, and 
February 26, 1997. The investigations included: 

• Passive soil gas survey (PSGS) to better determine the lateral extent of contamination by volatile and semivolatile organic compounds (SVOCs) and provide information used to select boring locations 

• Drilling of 19 soil borings for the collection of surface and subsurface soil samples 

• Collection and analysis of 77 soil samples and associated quality assurance/quality control (QA/QC) samples for laboratory chemical analysis, headspace analysis, and immunoassay screening 

• Collection and testing of 12 soil samples for particle size analysis and moisture content 

• Collection of continuous soil samples from each boring for lithologic description 
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Soil was the primary media investigated as part of the RFI. Soil sampling completed during the 
RFI determined the vertical and horizontal extent of contamination within the four SWMUs at 
FTA4. The PSGS indicated that the highest relative concentrations of volatile organic 
compounds (V OCs) and diesel range organics in soil gas were located within and immediately 
adjacent to the fire training pit (SWMU I 09) and that VOC concentrations generally decreased 
with lateral distance from the fire training pit. Soil borings were located according to PSGS 
results in order to evaluate the other SWMUs and several anomalous areas identified by the 
survey. Subsequent fixed-laboratory data identified soil boring SBOl, located at the fire pit, as 
the only significant area of soil contamination, in agreement with the PSGS. The soil gas data 
indicated high concentrations of ethylbenzene; xylenes; I ,2,4-trimethylbenzene; I,3,5-
trimethylbenzene; naphthalene; and 2-methylnaphthalene. High concentrations of these 
chemicals were also detected in the surface soil sample (3 to 4ft) collected from SBOI. The soil 
gas data also indicated relatively high concentrations of benzene, toluene, and cis- I ,2-
dichloroethane, which were not detected in samples analyzed by the laboratory. Conversely, 
some of the organic chemicals that were detected by the laboratory analysis were not identified 
by the soil gas technique. Most of the remaining sampling locations were shown to contain either 
nondetectable or low concentrations ofVOCs and SVOCs by both soil gas and laboratory 
methods, with few exceptions. 

Soil boring samples collected during the RFI indicated that VOCs above method reporting limits 
(MRLs) were only present in SBOl, with total VOC concentrations ranging from 27.2 to I45,440 
micrograms per kilogram (J.Lg/kg), to a depth of 65 ft. SVOCs were detected above the MRLs in 
borings SBO I and SB I6. SVOCs were mainly present in SBO I, having concentrations varying 
from I8.5 to I7,089 J..lg/kg to a depth of about 80ft. However, most ofthe ~VOCs were detected 
between the soil surface and 40ft in boring SBOI and shallower than IO ft in boring SB16. 
Similarly, benzene, toluene, ethybenzene, and xylenes were detected only in SBO I, with 
concentrations ranging from 299.I to 63,640 J.Lg/kg. Total recoverable petroleum hydrocarbon 
(TRPH) was detected in all soil borings; however, high levels ofTRPH were limited to SBOI. 
Unlike the organics compounds, metals were present in all soil borings. 
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1.3 WORK PLAN OVERVIEW 

This work plan describes the methods that will be used to excavate the contaminated soil from 
SWMU I 09, collect sidewall and bottom samples, and characterize excavated soils for disposal. 
Foster Wheeler personnel, including subcontractors, will follow the procedures outlined within 
this work plan at all times. 

This work plan is divided into nine sections and five appendices. The site description and history 
are presented in Section 2, and project personnel are discussed in Section 3. Section 4 includes 
the Project Implementation Plan and Scope of Work, which describes all site activities from 
mobilization through demobilization. The Regulatory Compliance Plan (RCP), including 
environmental procedures, permitting and approval requirements, and regulatory procedural and 
training requirements, is presented in Section 5. Section 6 presents the Sampling and Analysis 
Plan (SAP), including the FSP, and Section 7 is the Quality Assurance Project Plan (QAPP) for 
project activities. Section 8 includes the project schedule and planned meetings; references are 
provided in Section 9. The technical specifications for the project are contained in Appendix A. 
The analytical methods, reporting limits, and QC criteria are provided in Appendix B; the 
standard operating procedures are presented in Appendix C. The Contractor Quality Control 
(CQC) Plan is presented in Appendix D, and the health and safety requirements are provided in 
Appendix E. 
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2.0 SITE DESCRIPTION AND HISTORY 

Site activities for this project consist of removing contaminated soil at SWMU I 09, performing 
sidewall and bottom sampling and analysis, characterizing and disposing of excavated soil, and 
completing site restoration. A description of Cannon AFB and of the SWMU are provided 
below. The site history and detailed descriptions of previous site activities have been presented in 
the previous investigation report (Harza, 1997). 

2.1 CANNON AFB LOCATION AND HISTORY 
Cannon AFB occupies approximately 4,000 acres south of U.S. Highway 60/84 in Curry County, 
New Mexico. The Base is situated 6 miles west of the city of Clovis, near the New Mexico
Texas border (Figure 2-1). The area surrounding Cannon AFB is used mainly for farming and 
ranching. Cannon AFB also maintains several satellite facilities. 

In 1942, the Department of Defense established the Clovis Anny Air Base, a training facility for 
B-17, B-24, and B-29 air crews. The Base was renamed Clovis Army Airfield in 1945 and 
eventually closed in 1947. Reactivated in 1951, the Base was reassigned to the Tactical Air 
Command and was renamed Cannon AFB in 1957. In 1975, the 2th Tactical Fighter Wing 
became the principal United States Air Force unit at Cannon AFB. The Base was reassigned to 

\ the Air Combat Command in 1992 and currently maintains a combat-ready force and provides ~ 

replacement training of combat air crews for tactical organizations worldwide. 

2.2 SWMU 109 SITE DESCRIPTION AND HISTORY 
SWMU 109, the Fire Training Pit, is located near the southeast comer of Cannon AFB, 
approximately 2,000 ft southeast ofthe end of Runway 31. Figure 2-2 shows the location ofthe 
FTA4 within Cannon AFB. SWMU 109 consists of a concrete-lined pit and berm. A mock 
airplane was formerly located in the center of the pit and used for fire-training exercises. The pit 
contains internal drainage features such that excess fuel/water was drained to the oil/water 
separator (SWMU 112) located in the northeast part of the site. Activities at FT A4 were related 
to fire-training exercises using JP-4 and other appropriate materials generated by routine 
maintenance tasks elsewhere at Cannon AFB, such as cleaning engines, painting, and 
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maintaining aircraft. Reportedly, fuel was introduced to the ground surface between 1961 and 
1974 during fire-training exercises. From 1974 to 1975, co-mingled waste oils, solvents, and 
recovered JP-4 were used at the SWMU. Between 1975 and 1995, only recovered JP-4 had 
reportedly been used. 

2.3 SITE GEOLOGY AND HYDROGEOLOGY 

Soils underlying SWMU 109 consist of sandy loam and loamy sand ofthe Amarillo Soil group. 
The soils consist primarily of a fine-grained, well-sorted silty/clayey, unconsolidated 
brown/reddish brown sand. Such soils are generally classified as silty sand to clayey sand under 
the United Soil Classification System. The near-surface (upper 90 ft) stratigraphy at SWMU 1 09 
consists of Miocene to Pliocene fluvial deposits of the Ogallala Formation. The site is underlain 
by Ogallala fluvial deposits consisting primarily of well-sorted sand classified as silty sand to 
clayey sand. The total thickness of these Ogallala deposits beneath the site is not known, as 
bedrock was not encountered during field investigation activities. Based on available regional 
information, they may be as thick as 390ft. 

Geologic materials underlying SWMU 1 09 are relatively homogeneous, consisting of dense; 
generally brown, tan, or gray, mixture of fine sand, silt, and clay. The granular soils generally are 
uncemented but contain sporadic caliche layers and more extensive zones containing caliche
cemented nodules. 

The lower deposit is field classified as predominantly silty sand with lesser percentages of silt 
and clay. The material extends from depths between about 6 and 44ft to the maximum drilled 
depth (90ft). Geotechnical testing (grain size and moisture content) was performed on nine 
samples from this SWMU at depths ranging from 19 to 56 ft. Results indicate that the lower 
deposit is generally comprised of approximately 55 to 72 percent sand, 14 to 29 pert:ent si~t, and 
5 to 29 percent clay, with a moisture content ranging from 6 to 14.9 percent. 

The upper deposit overlies the silty sands in most locations, extending from the ground surface to 
depths between approximately 6 and 44 ft, generally averaging about 20 ft. These deposits 
consist predominantly of silt/clay mixtures with lesser percentages of sand and are more variable 
in thickness and consistency. Three samples were collected for geotechnical testing from this unit 
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at depths ranging from 3 to 9 ft. Results indicate that these samples were generally comprised of 
approximately 30 to 35 percent sand, 17 to 21 percent silt, and 48 to 49 percent clay, with a J moisture content ranging from 11.4 to 21.3 percent. 

Q No groundwater was encountered at SWMU 109 to the maximum drilled depth of 90 ft. 
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Groundwater reportedly occurs at a depth between 240 ft and 295 ft beneath Cannon AFB. 
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3.0 PROJECT PERSONNEL 

A team consisting of Foster Wheeler, USACE, and Cannon AFB will manage the soil removal 
J for this project. This section identifies the key personnel and their roles in the construction phase 

of the project. The project organization chart is presented in Figure 3-1. g 
I I 
: __ j 

~ 

3.1 PROGRAM MANAGER 

Mr. Sina Seyedian, P.E., is the Program Manager for the TERC and provides overall 
management of program activities. 

3.2 DELIVERY ORDER MANAGER 

Ms. Carol Bieniulis is the Delivery Order Manager (DOM) for this project and reports to the 
Program Manager. A detailed description of the responsibilities and authority of this position is 
provided in the CQC Plan, Appendix D. 

3.3 CONTRACTOR QUALITY CONTROL SYSTEMS MANAGER/SITE HEALTH AND SAFETY OFFICER/SITE CONSTRUCTION MANAGER 
Mr. James Morning will be the Site Construction Manager in charge of field operations. He will 
also act as the project CQC Systems Manager and Site Health and Safety Officer (SHSO). A 
detailed description of these positions, including responsibilities and authorities, is provided in 

j the CQC Plan, Appendix D. 

3.4 PROJECT CHEMIST 

Ms. Pam Moss will be the Project Chemist for the chemical analysis effort. Ms. Moss will be 
responsible for the coordination of project sampling and analysis activities along with the Site 
Construction Manager. She will also lend technical assistance to field personnel and 
subcontractors to ensure work is performed in accordance with regulations, professional 
standards, and client expectations. 
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Figure 3-1 Project Organization Chart 
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4.0 PROJECT IMPLEMENTATION PLAN/SCOPE OF WORK 

This section provides the details of Base access and site security; on-site activities, including 
mobilization, excavation activities, and demobilization; and off-site activities. 

4.1 BASE ACCESS AND SITE SECURITY 
Contractor and subcontractor vehicles will access sites at the Base via the main gate. All 
vehicles will travel along improved roads and will not enter areas marked as secure without 
receiving prior clearance. The Foster Wheeler Site Construction Manager, required Foster 
Wheeler personnel and subcontractors will receive vehicle passes valid for the duration of the 
project. A valid driver's license, proof of vehicle insurance, and valid vehicle registration will be 
required to obtain a pass. The site security consists of procedures, structures, and personnel 
provided by Cannon AFB at the Base perimeter. 

4.2 ON-SITE ACTIVITIES 

On-site activities will include the following: 

• Project kick-offmeeting 

• Mobilization 

• Construction activities 

Sidewall and bottom sampling and analysis 
Characterization and disposal of excavated soil 
Site restoration 

• Demobilization 

• Field engineering and QC 

• Health and safety monitoring 

4.2.1 Project Kick-OffMeeting 

Foster Wheeler will conduct a project kick-off meeting at the Base or by conference call prior to 
initiation of construction, with participation from Foster Wheeler, USACE, and Cannon AFB. 
The agenda for this meeting will include the following topics: 

• Introductions, roles, and responsibilities 
• Review Scope of Work 
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• Construction schedule 

• Mobilization logistics 

• Coordination of schedules 

• Review of quality/health and safety programs 

• Pending FCRs 

• Effects on construction, completion date, and other aspects of the project 
• Other business 

The agenda will be formalized prior to the project kick-offmeeting. 

4.2.2 Mobilization 

Mobilization will consist of logistical planning and a personnel orientation meeting prior to start
up of field activities. This meeting will include site-specific health and safety training covering 
site hazards, procedures, and contents of the SHSP; a review of intended operations; and training 
on pollution prevention and waste minimization procedures. USACE and/or Cannon AFB 
personnel will assist Foster Wheeler personnel in staking the areas to be excavated prior to 
initiation of excavation activities. 

4.2.2.1 Utility Clearance 

Cannon AFB will provide utility clearance for the construction sites. Foster Wheeler will notify 
Mr. Sanford Hutsell at Cannon AFB a minimum of 7 days prior to mobilization. Mr. Hutsell will 
obtain the utility clearance for these sites. 

4.2.2.2 Staging and Storage Areas 

Staging and storage areas will be determined at the project kick-off meeting. A staging area 
identified for excavated soil and a separate storage area will be designated for equipment and 
supplies. 

4.2.2.3 Miscellaneous Site Preparation 

Construction and health and safety personnel will establish work zones for the project in 
accordance with the SHSP. The decontamination area for the project will be determined at the 
kick-off meeting. 
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4.2.3 Construction Activities 

The following subsections describe the major construction activities that will be performed at the 
excavation areas. Discussions of specific equipment, methods, and procedures are included in 
the technical specifications, Appendix A. 

4.2 .3 .1 Excavation/Removal Activities 
A backhoe will be used to remove contaminated soil from the excavation area in SWMU 109. 
The excavation at SWMU 109 will be a 20-:ft-by-20-:ft-by-2-ft-deep area around soil boring SB-
0 1. The excavation limits for the area will be measured and recorded on site maps. The 
excavated soil from the SWMU will then be deposited into a bermed and lined area for storage 
pending characterization sampling results. Once excavation is complete, sidewall and bottom 
soil samples will be collected as described in the SAP, Section 6, for laboratory analysis. Prior 
to backfilling, the excavated areas will be taped and barricaded. 

Upon receipt of the characterization sampling results, Foster Wheeler will determine disposal 
options for the excavated soils. Uncontaminated, clean soil will be used as backfill for the 
excavated area in SWMU 1 09; backfill will be mechanically compacted to meet the specified 90 
percent (Standard Proctor) compaction criteria prior to revegetation. 

4.2.3.2 Segregation of Materials 

It is anticipated that excavated soil will be placed directly into a bermed and lined area and stored 
until disposition is determined by characterization sampling and analysis. Once the excavation is 
complete, the volume of material on the bermed and lined area will be estimated by hand survey 
and recorded. 

4.2.3.3 Backfill 

Following approval from USACE and Cannon AFB, the excavation shall be backfilled with 
acceptable soil compacted to 90 percent (Standard Proctor) or clean, gravel-base course material. 
Clean, gravel-base course material will be placed at SWMU 109. Clean earth and gravel-base 
course material may be imported from an off-site source. The backfill materials will be brought 
above grade and sloped away from the excavation center. 
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4.2.3.4 Site Restoration Activities 

Site restoration activities at the excavated areas consist of backfilling and grading activities as 
described in Section 4.2.3.3. All debris related to construction activities will be removed and 
properly disposed of. 

4.2.4 Demobilization 

Demobilization activities will include equipment decontamination, site cleanup, disposal, 
personnel and equipment demobilization, and organization of field records. The Site 
Construction Manager will ensure that the excavation area has been returned to preconstruction 
conditions and will then fill out the certification of completion. 

4.2.5 Field Engineering and Quality Control 

Field engineering and QC include engineering and QC inspection. Field engineering will be 
performed under the direction of the Site Construction Manager. In accordance with the CQC 
Plan (Appendix D), required QC inspections will be conducted and FCRs, Design Change 
Notices, and nonconformance reports will be generated when discrepancies concerning 
constructed elements and associated drawings and specifications occur. In addition, a DQCR 
documenting each day's construction activities will be completed and maintained and the 
approximate locations of the excavation limits will be incorporated into the as-constructed 
drawings. 

4.2.6 Health and Safety 

Health and safety activities will be conducted in accordance with the SHSP (Appendix E); Foster 
Wheeler Environmental Corporate Health and Safety Program; USACE Safety and Health 
Requirements Manual (EM 385-1-1) (1992); and USACE Appendix B, Safety and Occupational 
Health Requirements Manual (ER 385-1-1). The Site Construction Manager will ensure . 
implementation of these programs and procedures, and all employees will be responsible for 
complying with these documents. 

4.3 OFF-SITE ACTIVITIES 

The Task Manager will oversee the coordination of the project from the Foster Wheeler office in 
Denver, Colorado. The Foster Wheeler home-office staff in Denver, Colorado, will provide all 
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off-site engineering services. The Site Construction Manager will serve as the point of contact 
for all field inquiries regarding engineering and will coordinate engineering efforts in compliance 
with Foster Wheeler corporate procedures and applicable professional standards. 

Home-office staff will procure subcontractors and major work items and will furnish the 
following support functions: 

• Regulatory Compliance-Compliance with permits and regulatory requirements will be overseen by the Regulatory Compliance Specialist as described in the RCP, Section 5 of this work plan. 

• Safety Compliance--The Project Environmental Safety Manager (PESM) will receive regular reports from the Site Construction Manager/SHSO during field activities. 
Technical specifications (Appendix A) have been prepared to describe the general requirements 
for submittals, temporary facilities and utilities, dust control, erosion and sediment control, 

~ J project record documents, project record drawings, and earthwork. 

I 
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5.0 REGULATORY COMPLIANCE PLAN 

The RCP was specifically developed to identify regulatory requirements applicable to the 
removal and disposal of contaminated soil generated during the excavation activities at SWMU 
1 09. The RCP details the corrective action requirements, waste management practices, 
documentation, and training requirements that are necessary for these activities. In addition, the 
RCP provides guidance regarding waste minimization practices to be followed during the project 
to reduce the volume of waste generated, stored, and removed from the site for disposal. 

5.1 REGULATORY FRAMEWORK 

Pursuant to the requirements of their RCRA permit, Cannon AFB is actively conducting 
corrective action activities for SWMUs identified at the Base. EPA has authorized NMED to 
implement the RCRA program and NMED oversees corrective-action program activities 
conducted in accordance with the Base's RCRA permit. 

5.2 REGULATED SITE ACTIVITIES 

The corrective action for SWMU 109 involves the excavation of contaminated soil from FT A4. 
Previous investigations of the SWMU have indicated the presence of various contaminants, 
including certain VOCs, SVOCs, and TRPH. Following excavation, the areas will require 
sidewall and bottom sampling and analysis and site restoration. A more detailed discussion of the 
SWMU characteristics and the specific corrective action activities to be implemented during the 
project is presented in Section 4 of this work plan, and the contaminant distribution at SWMU 
109 is summarized in Sections 2.2 and 2.3. 

The anticipated regulated activities are as follows: 

• Excavating and storing contaminated and potential RCRA hazardous waste arid 
petroleum-contaminated soil (PCS) material 

• Sampling and analysis of excavated soil for subsequent characterization, management, 
and disposal purposes 

• Identifying appropriate transportation companies and disposal facilities for hazardous 
waste and/or New Mexico-regulated special wastes (i.e., PCS) 

• Completing documentation and labeling and placarding waste containers for transporting 
the waste to an appropriate disposal facility 
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5.3 REGULATORY REQUIREMENTS 

Project activities can be expected to generate nonhazardous waste, NMED-regulated special 
waste, and possibly RCRA hazardous wastes. The following federal and state regulations are 
therefore applicable and must be complied with during implementation of planned project 

activities: 

• EPA Regulations for Identification and Management of Hazardous Waste, Title 40 of the 
Code of Federal Regulations (CFR) Parts 2601-299 

• Department of Transportation (DOT) Rules For Hazardous Materials Transport, 49 CFR 
Parts 100-178 

• New Mexico Hazardous Waste Management Regulations 

• New Mexico Air Quality Control Regulations 

• Applicable Cannon AFB pennits, policies, and procedures 

Appropriate best management practices will be followed to control runonlrunoff and to minimize 
fugitive dust emissions during closure activities. 

5.4 WASTEMINIMIZATION 

To minimize the volume of waste, contaminated materials will not be unnecessarily commingled 
with uncontaminated materials. When practicable, material and equipment will be 

decontaminated and reused. Volume reduction techniques will also be used. 

5.5 PROJECT WASTE DESCRIPTIONS 

The potential waste streams associated with soil removal at SWMU I 09 can be categorized as 
follows: 

• Contaminated soil 

• Uncontaminated soil 

• Decontamination fluids 

• Personal protective equipment (PPE) 

Table 5-1 presents a summary of the applicable waste management, transportation, and disposal 
requirements for each of the above waste streams. 
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Table 5-1 Waste Management Summary 

Waste Type Characterization Requirements 

Excavated Soil Excavated soil will be characterized to 
determine if it is a RCRA hazardous wasle 
or a NMED special waste. 

A representative sample will be talccn 
&om cadlrolloffbin or stockpile 
containing excavated soil. Analysis may 
include ignltability, TCLP metals, VOCs, 
PCBs and pesticides, and TRPH. Existing 
soil analytical data for the SWMUs will be 
reviewed 1111d may be substituted for one 
or more of these 1111alyses. 

Decontamination Decon water will be characterized using 
Water the 1111alytical data from associated soil 

samples. If necessary, a representative 
sample will be taken from accumulation 
container or ponable tanks. Analysis may 
include metals, VOCs, PCBs and 
pesticides, and SVOCs. 

Applicable Regulations Allowable Containment 

20 NMAC 4.1 "Identification Hazardous waste: 
&. Usting of Hazardous Waste" Rollotfs or lined berms must 
and "Standards Applicable to be kept sealed when not 
Generators of Hazardous being loaded or unloaded. 
Waste" Special Waste: 

Store in rolloff or lined-40 CFR 168.48--LOR-UTS bermed unit meding NMED 
40 CFR 162--Gcnerator requirements. 
Requirements 

10NMAC9.1 Special Waste 
Requirements 

20 NMAC 4.1 ~Identification OOT-appmvcd 55-gallon 
&: UstingofHazardous Waste~ (bunghole-type) metal drums 
and "Standards Applicable to ( I A I) or DOT -approved 
Generators of Hazardous ponable tanks (DOT S I. 52. 
Waste" 53. 56, 57, and 60) tbat must 

be sealed when not being 40 CFR268.48--LDR-UTS filled. 
40 CFR 162-Gencrator 
Requirements 

WQCC 81-1, Pan 3-103 

Transportation 
Storage Requirements Requirements 

Hazardous Waste: 90-day Hazardous Waste: Hazardous 
storage limit if determined waste manifest, DOT placarding. to be a hazardous waste and Must use an EPA-pcrrniUcd 
must be labeled with a transponcr. 
completed hazardous waste 
label. Must also have LOR certifiCations 

as necessary. 
Special Waste: 

Special Waste: PCS: Maximum on-site 
storage for PCS special PCS shipped otfsite must be 
waste is 45 days. a«ompanied by a NMED special 

waste manifest. Containers must 
NOTE: Storage clock starts be labeled indicating contents and 
from the date that waste is the potential health, safety, lllld 
first put into the container. environmental hazards associlllcd 

with the waste. 

NOTE: Individuals involved in 
overseeing or shipping hazardous 
materials must meet HM-I 8 I &: 
HM-l16F training rcquin:ments. 

lla~.ardou~ wa.,tc: 90-day Hazardous Waste: Hv.ardous 
storage limit if determined waste mllllifcst, DOT placarding. 
to be a hazardous waste and Must use an EPA-permitted 
must be labeled with a transponer. 
completed hazardous waste 
label. Must have LOR certifications as 

necessary. 
NOTE: Storage clock stans 

NOTE: Individuals involved in from the date that waste is 
first put into the container. overseeing or shipping hazardous 

materials must meet HM-181 &: 
HM-126F training. 

= 
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Disposal Requirements 

Hazardous Waste: Must be 
disposed of at an approved 
RCRA TSDF. 

PCS special waste can be 
disposed of only in an 
approved off-site solid 
waste facility ~lhorizcd for 
special wastes. 

PCS special waste 
containing free liquid 
cannot be sent to a landfill 
and must pass the paint 
filter test before it can be 
landfilled. 

NOTE: Foster Wheeler 
ESQ and Cannon AFB must 
approve TSDF and 
transponer prior to 
shipment of waste. 

Hazardous Waste: Must he 
disposed of at an approved 
off-site RCRA TSDF. 

If not a hazardous waste 
and meets groundwaler 
discharge standards, can 
discharge to the ground 
with approval ofNMED. 

If aboveground discharge 
levels, water may be 
disposed of, with 
authorization, to one of the 
Base's WWTFs. 
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Table S-1 Waste Management Summary (Continued) 

Waste Type Characterization Requirements 

Disposable PPE Decontaminated PPE will be handled as 
solid wastes and no analysis is required. 

NOTES: 

AFB 
CFR 
DOT 
EPA 
ESQ 
HM 
LOR 
NIA 
NMAC 
NMED 
PCBs 
PCS 
PPE 
RCRA 
SVOCs 
SWMU 
TCLP 
TPH 
TRPH 
TSDF 
UTS 
voc 
WQCC 
WWTF 

Air Force Base 
Code of Federal Regulations 
Department ofTransportation 
United States Environmental Protection Agency 
Environmental Safety and Quality 
Hazardous material 
Land disposal restriction 
No1 applicable 
New Mexico Adminislrative Code 
New Mexico Environrncnl Dcparttncnt 
Polychlorinllcd biphenyls 
Pettolcum-contaminated soil 
Personal proleCiive equipmcnl 
Rcsoun:c Conservation and Recovery ACI 
Scmivolatilc OfJ!jlllic compouods 
Solid waste managcmcnl unil 
Toxicity Charactuistic Leaching Procedure 
Total pettoleum hydrocarbons 
Total recoverable pettoleum hydrocarbons 
Treatment. storage. and disposal facility 
Univcrsallreabnent standards 
Volatile organic compound 
Water Quality Conlrol Commission 
Wastewater 1rea1mcnt facility 

Applicable Regulations 

20 NMAC 9.1 Solid Waste 
Management Regulations 

20NMAC4.1 
"Identification & Listing of 
Hazardous Waste .. and 
"Standards Applicable to 
Generators of Hazardous 
Waste'' 

40 CFR 268.48-LDR-UTS 

40 CFR 262-Gencrator 
Requirements 

ru 

Allowable Containment Storage Requirements 

Double bagged in plastic NIA 
bags. 

Transportation 
Requirements 

N/A 

~ 
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Disposal Requirements 

Nonhazardous solid waste to 
be disposed of at 111 approved 
solid waste landfill. 

NOTE: FOSler Wheeler ESQ 
and Cannon AFB must 
approve TSDF and bansportcr 
prior to shipment of waste. 
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5.6 WASTE MANAGEMENT ACTIVITIES 

This section describes in detail how waste generated during soil removal activities will be 
characterized and classified. 

5.6.1 Waste Characterization/Classification 

To determine proper waste management requirements for waste generated during soil excavation, 
waste characterization is necessary. All waste streams will be sampled and/or characterized in 
accordance with 40 CFR 262.11 and New Mexico Solid Waste Management Regulations (20 

:/ New Mexico Administrative Code [NMAC] 9.1) relating to PCS. These regulations require the 
generator to determine whether a solid waste is a listed or characteristic hazardous waste or a 

.( New Mexico special waste. To meet these testing requirements, representative samples will be 
collected and analyzed in accordance with federal and New Mexico Hazardous Waste 
Management Regulations and Solid Waste Management Regulations. 

~ Wastes are determined to be characteristically hazardous on the basis of their chemical 
constituents or physical properties. Listed wastes are specifically identified in 40 CFR Part 261, 
Subpart D. Characteristic hazardous wastes are those wastes that exhibit toxicity in excess of the 
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values indicated in 40 CFR Part 261, Subpart C. An exceedance of a toxicity characteristic is 
generally determined by comparing the constituent concentration of the waste to listed Toxicity 
Characteristic Leaching Procedure (TCLP) regulatory levels. 

Documentation of all proposed waste classifications will be provided to Cannon AFB for final 
waste stream characterizations. The Base is responsible for making all final waste 

characterizations and for signing waste manifests. 

5.6.2 Hazardous Waste Management 

RCRA Subtitle C and the New Mexico Hazardous Waste Management Regulations 
(20 NMAC 4.1) govern hazardous waste management from the point of generation through 
storage and treatment (if necessary) to ultimate disposal. The NMED Hazardous Waste Bureau 
oversees management of the hazardous waste program in New Mexico. 

Hazardous waste management must comply with the following requirements: 
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• Hazardous waste must be managed in accordance with 40 CFR Part 262, Standards 
Applicable to Generators of Hazardous Waste. 

• Hazardous waste transported off site must be manifested in accordance with 40 CFR 
Part 262, Subpart B, Manifests, and accompanied by land disposal restriction (LDR) 
certification notices as per 40 CFR 268.7, Waste Analysis and Recordkeeping. 

• Hazardous waste must be stored in accordance with 40 CFR Part 265, Subpart I, Use and 
Management of Containers. 

• All containers of hazardous waste to be stored or disposed will be clearly marked with a 
completed hazardous waste label indicating the starting date of accumulation, EPA 
identification number, EPA waste code, etc., and DOT markings. 

• Hazardous waste may be stored on site for a maximum of 90 days. The 90 days begin on 
the date that the waste is first generated and containerized (i.e., that day the first drop of 
waste is placed in a container). 

• Hazardous waste must be disposed only at a hazardous waste disposal facility permitted 
for the disposal of the particular type of hazardous waste generated. 

5.6.3 New Mexico Special Waste Management 

~~ New Mexico Special Waste Regulations are found in 20 NMAC 9.1. Management of special 
wastes is under the control of the NMED Solid Waste Bureau. 
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With regard to this project, New Mexico special wastes are defined as solid wastes, including 

PCS, that have unique handling, transportation, or disposal requirements necessary to ensure 

protection of the environment and the public's health and safety. 

New Mexico has generally defined PCS as special waste if the TRPH concentration is greater 
than 1 ,000 ppm and/or benzene is greater than 10 ppm. Special wastes must comply with the 
following requirements: 

• Special wastes must be treated prior to disposal and/or isolated in their disposal to ensure 
a minimum of exposure to the public. · 

• All special wastes must be disposed only at solid waste facilities permitted for disposal of 
special wastes. 

• All special wastes must be manifested in accordance with Section 712 of the New Mexico 
Special Waste Requirements Regulations. · 

• Storage of special wastes will occur only at an approved special waste storage area in a 
rolloff or bermed area containing an impermeable membrane liner. Special wastes will 
not be stored longer than 45 days, unless approved in advance by NMED. 
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• All containers of special wastes to be stored or disposed will be clearly labeled, indicating 
the contents and potential health, safety, and environmental hazards associated with the 
waste. 

• The physical and chemical characteristics of all special wastes will be documented prior 
to storage, transportation, or disposal, by the following: 

Records of the results of analysis performed in accordance with Section 704 as 
applicable 

Detailed descriptions of the generator's knowledge of specific wastes. 

Transporters of any type of regulated special waste must be registered with the NMED Solid 
Waste Bureau. 

5.6.4 Waste Containerization and Storage 

DOT-trained personnel will select containers based on type and quantity of waste to be 
generated. Containers may include either DOT -specification drums or rolloffs for regulated 
hazardous material. DOT-specification containers are not required for material that does not 
meet a DOT hazard class (e.g., PCS, which may be transported in a dump truck). 

Prior to starting closure activities, the Foster Wheeler Site Construction Manager will, in 
conjunction with Cannon AFB personnel, select areas for the temporary staging and storage of 
excavated materials, decontamination fluids, and PPE. 

Waste material must be classified according to EPA and DOT criteria before the labels are 
applied. Upon classification, each container will be marked and labeled as required by EPA and 
DOT, if applicable. Trained personnel will conduct all DOT functions as required by 49 CFR 
Part 172, Subpart H. 

At the time of generation, all waste containers will be labeled, using indelible ink, with the 
following information: 

• Source and location 

• Contents and quantity of material in the container 

• Potential health, safety, and environmental hazards 

• Accumulation start date (the date the first drop of material was put in the container) 
• Date container sampled 
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• Parameters analyzed 

Containers determined to contain hazardous waste will immediately be labeled with a completed 
commercial EPA "HAZARDOUS WASTE" label, which will include the accumulation start date 
and other requested information. 

Excavated soil stockpiles containing confirmed PCS will be labeled using the following format: 

"Petroleum-Contaminated Soil" 
Origin: Soil Excavation-Petroleum Hydrocarbons 

Contaminated Soil-Gasoline, Diesel, Jet Fuel (whichever applies) 
Concentration: parts per million TRPH 

All hazardous waste stored in drums will also be stored on wooden pallets and subsequently 
transported off site or to the Cannon AFB Defense Reutilization and Marketing Office. An 
inventory of waste containers will be maintained for later submittal to and inspection by both 
USACE and Cannon AFB personnel. 

Containers of hazardous waste will be inspected and logged weekly while the field work is in 
progress. Inspections will encompass evaluation for proper labeling, secure closure, condition of 
each container, number of containers, and condition of the storage area. Any signs of 
deterioration, leaking, or dents will be noted, and containers will be immediately overpacked, if 
necessary. Inspection results will be provided to the USACE and Cannon AFB. 

5. 7 REPORTING SPILLS AND RELEASES 

Precautions will be taken to prevent oil and hazardous material spills, including daily inspection 
by the site personnel of equipment, structure(s), and containers. Personnel using hazardous 
materials will inspect containers before and after use. In the event of a spill/release, the Site 
Construction Manager will notify the Cannon AFB Fire Department and the USACE. Spill 
response will be conducted in accordance with federal, state, local, and Cannon AFB regulations. 
Emergency response procedures are specified in the SHSP (Appendix E). 

The following chain of communications will be used in case of a spill: 

• Mr. James Morning has been designated as the Foster Wheeler Spill and Release 
Reporting Site Representative. In the event of a spill or release, Mr. Morning will 
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immediately notify Mr. Sanford Hutsell, Cannon AFB (505-784-6378); Mr. Max Pastor, USACE (505-784-4350); and the Base Fire Department (505-784-2578). 
• Site personnel must contact the Foster Wheeler Task Manager. In addition, the Task Manager must immediately contact the Regional Environmental, Safety, and Quality (ESQ) Manager and DOM: 

Foster Wheeler Task Manager: Charley Haddox 
Telephone: (303) 980-3533 
Facsimile: (303) 980-3539 

- Foster Wheeler Regional ESQ Manager: Jayne Fitzgerald 
Telephone: (714) 444-5500 
Facsimile: (714) 444-5560 

Foster Wheeler DOM: Carol Bieniulis 
Telephone: (505) 878-8924 
Facsimile: (505) 878-8933 

5.8 TRAINING/CERTIFICATION REQUIREMENTS 
This section presents the DOT training and certification requirements for personnel involved in 
the remediation project. In addition to the DOT training, employees will be trained in Foster 
Wheeler's waste management and environmental compliance policies and procedures to ensure 
that they are familiar with the program. These policies and procedures meet Department of 
Justice requirements for a sound environmental management program. The Occupational Safety 
and Health Administration training and certification requirements are contained in the SHSP 
(Appendix E). 

All personnel who perfonn or oversee DOT -related activities will be DOT trained. DOT training 
records will be maintained in project files on site. Foster Wheeler's Corporate ESQ Department 
will also maintain a copy of the DOT training records. 

5.9 INSPECTION PROCEDURES 

The following section describes inspection procedures to be followed by field personnel in the 
event of a regulatory-agency or third-party on-site inspection. 
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5.9.1 Inspections by Regulatozy Agencies and Third Parties 

Foster Wheeler personnel will respond to inspections by regulatory agencies and third parties in 
accordance with the company's environmental compliance procedure No. EHS 1-10 External 
Inspections. The Site Construction Manager, Mr. James Morning, is designated as the Foster 
Wheeler on-site representative during inspections by regulatory agencies. Mr. Morning has 
received training on this procedure and is familiar with its implementation. In the event that 
Cannon AFB is notified of an impending regulatory inspection, the Base personnel will notify 
Mr. Morning as soon as possible. During any inspection, both a Base and USACE representative 
should be present. The Foster Wheeler procedures for external inspections also require that the 
Site Construction Manager notify the PESM. 

5.10 DOCUMENTATION AND RECORDS RETENTION 

This section presents project requirements relating to documentation and records and their 
retention. 

5.1 0.1 Documentation 

The information contained in this section applies to all waste managed during project activities. 
Field records will be kept in a bound, numbered field logbook. Information to be recorded 
includes, but is not limited to, the following: 

• Description of waste-generating activities 

• Location of waste generation (including depth, if applicable) 
• Type of waste 

• Date and time of generation 

• Name of person recording information 

• Name of field manager at time of generation and at time of disposal 
• Test results 

In addition, the following information will be placed in the project files: 
• Inspection logs 

• Waste documentation, including: 

Waste profile sheets 

LDR certification 
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- Hazardous waste manifest 

- Trip tickets or bills of lading 

- Copies of any state or local permits or approvals 

5.1 0.1.1 Transportation 

Transportation documentation will comply with DOT regulations 49 CFR Parts I 00-178 and 
will be prepared by appropriately trained Foster Wheeler personnel. Containers will be marked, 
labeled, and/or placarded prior to off-site transport. Foster Wheeler personnel will prepare the 
treatment, storage, and disposal facility (TSDF) waste profile sheets, LDR notifications, waste 
manifests, and shipping documents for Cannon AFB officials to review and sign. All waste 
transporters will be registered with NMED and approved by the Base and be in accordance with 
Foster Wheeler procedures for TSDF and transporter approvals. 

5.1 0.1.2 Hazardous and Special Waste Manifests and LDR Certification 
All hazardous waste transported from the site will be accompanied by a Hazardous Waste 
Manifest. New Mexico does not provide a standard state manifest, so the receiving state 
manifest must be used. If the receiving state does not have a state manifest, a Uniform 
Hazardous Waste Manifest may be used. Cannon AFB personnel will be responsible for 
reviewing and signing all waste documentation, including waste profiles, manifests, and LDR 
notifications (manifest packages). Prior to signing the manifest, the designated Cannon AFB 
official will ensure that pretransport requirements of packaging, labeling, marking, and 
placarding are met according to 40 CFR 262.30-262.33 and 49 CFR Parts 100-177. 

For special waste, a manifest containing the following information will accompany each load of 
special waste originating from or to be disposed in New Mexico, as specified in Section 702.C: 

• Name, address, and telephone number of the generator 
• Name, address, and telephone number of any and all transporters in the order each will be 

transporting the waste 

• Name, site address, telephone number, and identification number of the solid waste 
facility to which the waste is to be delivered 

• Type and proper name of waste being shipped 

• Total weight or volume of waste prior to shipment from generator 
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• Total weight or volume of waste received at the solid waste facility 

• Type and number of containers in shipment 

• Any special handling instructions 

• Date and location the waste was delivered 

If more than one transporter is used, each transporter will provide the date of receipt and total 

weight or volume of waste received from the previous transporter. 

The manifest will be signed by the Cannon AFB personnel, each transporter of the special waste, 

and the solid waste facility operator. All signatories will be duly authorized agents of their 

organizations. Significant discrepancies will be reported to the NMED Solid Waste Bureau 

within 24 hours of discovery. Cannon AFB will receive one copy of the manifest; the remaining 

copies will be given to the transporter. The manifest will be returned to the Cannon AFB 

signatory official to be placed on file. Copies of all manifests for waste generated at the site will 

also be kept in a central project file. A copy of the manifest will be sent to the state by Cannon 

AFB. 

An LDR form will accompany the shipment of hazardous waste to the TSDF. The TSDF must 

be notified prior to sending the waste. The following items must accompany the notification and 

are included in one of the following facility specific forms: 

• EPA and New Mexico Hazardous Waste Generator identification number (provided by 
CannonAFB) 

• Manifest number, including state disposal application number 

• Waste analysis data 

• If the waste is also restricted, corresponding concentration-based or technology-based 
treatment standards or prohibition 

5.10.2 RCRA Records Retention 

The designated Cannon AFB manifest signatory official will be responsible for ensuring that all 

RCRA record-keeping requirements are met according to 40 CFR 262.20-262.44, including 

retention of signed copies of manifests from the designated facility that received the waste. The 

copy must be maintained for a period of at least 3 years from the date the waste was accepted by 

the initial transporter. Additionally, biennial and exception reporting must be submitted, as 
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~ necessary, according to 40 CFR 262.41 and 262.42, respectively. Additional reporting may be 
required, according to 40 CFR 262.43. 

5.11 UPDATING THE REGULATORY COMPLIANCE PLAN 
The RCP will be updated if changes in site activities or changes in applicable regulations occur. 

n 
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Section 6-Sampling and Analysis Plan 

6.0 SAMPLING AND ANALYSIS PLAN 
The SAP has been developed according to USACE and EPA Region 6 requirements and provides 
an overview of the sampling program, methodologies, objectives, equipment, and procedures. 
This SAP specifically outlines the constituent sampling and analytical procedures/methodologies ~ that will be used to verify that hazardous constituents have been removed and to characterize the 
excavated soil for disposal. The SAP prepared for these sites is intended to be used in tandem 
with the QAPP (Section 7) to provide. specific rationales, protocols, and methodologies to be 

1 

] 

employed when performing field sampling or data collection activities during the project. 

The SAP is divided into five sections. Sections 6.1 and 6.2 describe field sampling objectives 
and summarize the sampling and analysis program, respectively. Section 6.3 discusses data 
collection information. Sections 6.4 and 6.5 outline project sampling procedures and field ~ measurements. 

6.1 SAMPLING OBJECTIVES 

Field sampling will be performed to (1) identify residual concentrations of VOCs and TRPH in 
the soil after excavation activities have been completed and (2) characterize soil generated during 
excavation activities to determine appropriate management and disposition. The FSP is 

1

1 designed to meet project objectives associated with the removal of contaminated soil to obtain ' ...., 

site restoration at SWMU 109. 

Specifically, the FSP will be used to generate analytical data for soil samples collected during 
remedial activities to ensure the following: 

• Analytical quantitation limits are sufficient to enable detection of potential contaminants of concern at concentrations sensitive to human health and ecological concerns 
• Site restoration can be achieved and performed in a safe manner 
• Soil collection, containment, storage, transport, and discharge activities are in compliance with all federal, state, and local regulatory agency requirements 

6.2 SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 
The analytical parameters for the field screening, confirmation, and waste characterization soil 
samples were selected based on the results of the Phase II RFI (1996) for SWMU s I 09, 11 0, Ill, 
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and 112 (Harza, 1997), which identified TRPH and VOCs as contaminants at SWMU 109. 

ENSYS PETRO RlSc® Soil Test System, EPA Method 4030, will be used to conduct field 

screening for total petroleum hydrocarbons (TPH) during the soil excavation activities. Soil 
samples will be collected from the excavated area and analyzed by the off-site laboratory to 

confirm TRPH below the 1 ,000-mg/kg action level. One waste characterization sample will be 

analyzed to support waste disposal activity. 

Table 6-1 summarizes the number of samples to be collected for the CMS and the associated 
analytical parameters for this project. A discussion of the sampling program is provided in 

Section 6.3. 

Table 6-1. Cannon AFB Corrective Measures Study Sampling and Analysis Program 

Matrix Sample No. TRPH 

SWMU 109 

Soil 5 5 

Soil-Field Dup 

Soil-Waste 
Characterization 

Notes: 

Total recoverable petroleum hydrocarbon 
Volatile organic compounds 

VOCs TCLPVOCs Ignitability 

5 NA NA 

NA NA 

NA ] 

TRPH 
VOCs 
TCLP 
NA 

Toxicity Characteristic Leaching Procedure- volatile organics, semivolatile organics, pesticides, herbicides, metals 
Not applicable 

6.3 DESIGN OF DATA COLLECTION OPERATIONS 

This section addresses project-specific requirements related to the location and frequency of 

sampling. Sample nomenclature to designate the various samples that will be acquired in the 
field is also detailed. 

6.3.1 Sample Locations and Freguency 

Five soil samples will be collected from the excavated trench (at least 2ft below ground surface) 
to verify the concentration ofTRPH is below the 1,000-ppm action level and to identify any 
VOCs remaining in the excavated area. One random grab sample will be collected from each of 
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the trench sidewalls and the bottom at 0 to 2 ft below the excavated area using a stainless steel 
trowel. Encore samplers will be used for VOC sample collection, if possible. If Encore samplers 
cannot be used, VOCs will be collected using the methanol field preservation technique. One 
field duplicate sample will be collected. The construction drawings to be provided in the final 
letter report will show the sample locations. The SOPs presented in this work plan (Appendix C) 
will be used in collecting the necessary data. 

6.3.2 Sample Designation 

The following sample nomenclature will be used for designating environmental samples: 

Installation XXX 

Cannon SWMU 
Identification 

AA 

Sample 
Matrix 

NN 

Sequential Sample 
Number 

Allowable nomenclature for this project is limited to the following: 

Installation: 
XXX: 
AA: 
NN: 

Cannon AFB (C) 
109 
Sidewall soil (SS) 
0 I, 02, 03, etc. 

~i The following is an example of the sample numbering system: 

A soil sample collected from the excavation at SWMU 109 sidewall would be identified as 
Cl09SS01. 

Duplicate samples will be given a unique sequential sample number and will be submitted to the 
laboratory as blind QC samples. The field logbook will note the sample designated for duplicate 
analysis. 

6.4 DISPOSAL CHARACTERIZATION SAMPLING AND ANALYSIS 
The following sections discuss characterization sampling and analysis needs for the potential 
waste streams resulting from excavation activities. Excavated soil will be sampled as indicated, 
and samples will be analyzed for the parameters specified in Table 6-1. The soil will be 
classified as either a hazardous or nonhazardous waste. Sampling and analysis will be performed 
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in accordance with the latest revision of EPA SW-846, Test Methods for Evaluating Solid Waste, 
Third Edition (EPA, 1986) and updates. 

6.4.1 Characterization of Decontamination Water 

Decontamination water generated during the excavation activities will be characterized using the 
analytical data from the confirmation soil samples. If analytical results from the soil samples 
indicate that there is a potential for the decontamination water to be characterized as hazardous, 
the water will be sampled and analyzed for TCLP VOCs, ignitability, and TRPH. 

6.4.2 Characterization of Contaminated Soils 
Excavated soil from the SWMU will be placed and stored on a bermed and lined area until 
disposal options are determined based on the characterization analysis. One composite sample 
will be generated from the bermed and lined area by randomly collecting a backhoe bucket 
sample. Soil will be collected randomly from the material contained in the center of the backhoe 
bucket using a stainless steel trowel, composited in a stainless steel bowl, placed in appropriate 
sample containers, labeled, and documented on chain-of-custody (C-0-C) records. The 
composite soil samples will be packaged, stored, and analyzed in accordance with appropriate 
requirements specified in this SAP, EPA SW-846, and the USACE-Omaha District General 
Chemistry Supplement to the Scope of Services for Studies (January 1996). 

The SWMU 109 characterization soil sample will be analyzed for TCLP VOCs, ignitability, and 
TRPH. 

Waste characterization analysis will be appropriate to determine disposal at an approved TSDF. 
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6.5 SAMPLING EQUIPMENT AND PROCEDURES 

The following SOPs contained in Appendix C will be followed to collect samples: 

SOPCl 
SOPC2 
SOPC3 
SOPC4 
SOPC5 

Wet Decontamination Methods 
Photoionization Detectors 
Soil Sampling 
Soil Stockpile Sampling 
Sample Handling and Documentation 
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7.0 QUALITY ASSURANCE PROJECT PLAN 

This QAPP has been prepared to follow the format provided in the General Chemistry 
J Supplement to the Scope of Services for Studies (USACE, 1996). The "A" designations 

following the section heading number correspond to the designation found in the above-

I 
c-1 

d 
] 
;j 

referenced document. 

7.1 (A2) TABLE OF CONTENTS 

The Table of Contents for the QAPP is contained within the Table of Contents for this work 
plan. 

7.2 (A3) DISTRIBUTION LIST 

The distribution list is indicated on the transmittal letter for the submittal of this work plan. 

7.3 (A4) PROJECT ORGANIZATION AND RESPONSIBILITIES 
Ms. Pam Moss (Foster Wheeler) will be the Project Chemist. In this capacity, she will be 
responsible for oversight oflaboratory performance and for validation of the analytical data prior 
to disposition of the waste. EMAX Laboratories, Inc. will provide analytical services. Ms. Kam 
Pang (EMAX) will be responsible for the overall performance of the laboratory and the 
implementation of the analytical requirements for the project. Ms. Pang is also responsible for 
reporting any problems associated with sample cooler receipt ·and/or problems with analysis of 
the samples. Any corrective action implemented in the laboratory that may potentially affect the 
quality of the analytical data must be approved by Ms. Moss prior to implementation. 

The CQC Systems Manager/SHSO/Site Construction Manager will be responsible for ensuring 
that sampling is conducted in accordance with prescribed procedures. All corrective actions will 
be provided to the Foster Wheeler Project QA Manager and the DOM for concurrence. 
Additional information regarding the project organization, including an organization chart, is 
provided in Section 3 of this work plan. 

7.4 (AS) PROBLEM BACKGROUND/DEFINITION 

Sample matrices generated during the excavation operation at SWMU 109 consist of soil 
samples collected from the sidewalls and bottom of the excavation. Potential site contaminants 
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include VOCs and TRPH. A site description, including the site history and site contamination 
information, is contained in Section 2. The known contaminants were identified during the 
Phase II RFI for SWMUs 109, 110, Ill, 112 (Harza, 1997). Additional details regarding 
contaminants are contained in Sections 2.2 and 2.3. 

7.5 (A6) PROJECT DESCRIPTION 

This QAPP has been prepared to address the specific chemical QA requirements for sampling 
and analysis conducted during the excavation activities at SWMU 109. A description of the 
scope of work is contained within Section 4. 

The activities covered by this QAPP include on-site soil screening for TPH, soil confirmation 
sampling and analysis to identify residual concentrations ofVOCs and TRPH subsequent to 
excavation, and characterization of the excavated soil for disposal. Section 6, the SAP, contains 
detailed information on the number and types of samples to be collected and the sampling 
procedures to be used. QC activities for the closure operation are discussed in the CQC Plan, 
Appendix D. 

7.6 (A7) QUALITY OBJECTIVES 

7.6.1 Data Quality Objectives 

Data quality objectives (DQOs) for this project are described in the USACE Scope of Services, 
January 27,2000, and include the following objectives to support the final corrective measure: 

• Excavation of potentially contaminated soil at SWMU 109 
• Sampling and analysis to confirm TRPH concentrations do not exceed the action level 
• Sampling and analysis of excavated soil to determine the appropriate disposal option 

7.6.2 Analytical Support Levels 

The analytical support levels for the corrective action at SWMU 109 will include screening and 
definitive data levels as determined by the project DQOs. Screening level data will be generated 
during the on-site field screening using the TPH test kits. Definitive data will be generated by 
the off-site analytical laboratory for the analysis of the confmnation samples (VOCs and TRPH) 
and the characterization analysis of the excavated soil (TCLP VOCs, TRPH, and ignitability). 
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7 .6.3 Data Quality Indicators 

Laboratory precision and accuracy data and reporting limits are provided in Appendix B. 
Method descriptions for each of the analyses required for the project are provided in 
Section 7.13. 

7.6.4 Level of Field Quality Control Effort 

One field duplicate soil sample will be collected at SWMU I 09 and sent to EMAX for TRPH 
and VOC analysis to assess sampling and analytical precision. 

7. 7 (A8) PROJECT NARRATIVE 

Information required for the project narrative is contained throughout the work plan. 

7.8 (A9) SPECIAL VALIDATION 

EMAX is validated by the USACE Chemistry Quality Assurance Branch (CQAB) of the 
Waterways Experimentation Station Laboratory to perform the analytical methods required for 
this project. All contact with EMAX will be made to: 

7.9 

EMAX Laboratories, Inc. 
630 Maple Ave. 
Torrance, CA 90503 
Phone:310-618-8889 
Attn: Ms. Kam Pang 

(AIO) DOCUMENTATION AND RECORDS 

Documentation and records generated during this project and the associated submittal schedule 
will consist of the following: 

I. Field Investigation Logs-Maintained in the Foster Wheeler project tiles. 
2. DQCRs-Submitted to USACE in the CMS Final Letter Report. 
3. Definitive Level Analytical Data Packages-Submitted by EMAX to the Foster Wheeler 

Project Chemist within 21 days of sample receipt; submitted to USACE with the CMS 
Final Letter Report. 

Additional documentation consisting of the field sampling logbooks will be maintained in the 
project files. 
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7.10 (Bl) SAMPLING DESIGN PROCESS 

The design of data collection operations is presented in Section 6.3. This section discusses the 
project-specific requirements related to the type and frequency of sampling, including QC 
samples, as well as establishment of nomenclature to designate the various samples that will be 
acquired in the field. Field procedures to be used during the project are provided in Appendix C. 

7.11 (B2) SAMPLING METHOD REQUIREMENTS 

Sampling procedures for TPH field screening and collection of soil samples and waste 
characterization samples are discussed in Section 6 of the work plan. These procedures are 
provided in Appendix C of this plan. 

7.12 (B3) SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Sample handling and custody requirements are contained in SOP C4. This SOP provides 
detailed information on the processes used for sample labeling, sample preservation, sample 
handling and shipping, sample documentation and tracking, and sample C-0-C. Examples of the 
sample tag, C-0-C, and the custody seal forms are presented as Figures 7-1, 7-2, and 7-3, 
respectively. Sample containers, preservation requirements, and holding times are presented in 
Table 7-1. 

Soil samples received at EMAX will be documented and logged into their Laboratory 
Information Management System (LIMS) for tracking purposes. Each sample will be assigned a 
unique work order sample number, and a label exhibiting the unique work order number will be 

· 1 attached to each sample container. Date and time of sample receipt, as well as identifying marks, 
are recorded on the sample receipt forms. Samples are tracked under C-0-C :from the point of 
entry into the laboratory system until time of disposal and are checked into and out of secure 
storage areas by authorized personnel. 

7.13 (B4)ANALYTICAL METHODS REQUIREMENTS 

The methods and procedures that will be used to prepare and analyze samples are discussed in 
this section and summarized in Table 7-2. Chemical analyses will be performed according to 
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Figure 7-1. Sample Tag Form 
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Table 7-1. Sample Container, Preservation, and Holding Time Requirements 

Maximum Holding Times<31 
Matrix Parameter Container'1> Preservation11> Extraction 
Soil TRPH I x 8-ozG Ice to 4°C 

Soil VOCs I x 4-ozG Ice to 4°C 

Soil TCLPVOCs I X 8-ozG Ice to 4°C I4 d 
Soil lgnitability 

Notes: 
I All containers must have Teflon-lined lids. 
2 Sample preservation will be done in the field immediately upon sample collection. 
3 When only one holding time is given, it implies total holding time from sampling until analysis. 
oc Degrees Celsius 
d Day 
G Amber glass 
oz Ounce 
TCLP Toxicity Characteristic Leaching Procedure 
TRPH Total recoverable petroleum hydrocarbons 
VOCs Volatile organic compounds 
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EPA SW-846, Test Methods for Evaluating Solid Waste (EPA, 1986). The specific compounds 
to be analyzed with each method are listed in Appendix B. 

The laboratory will perform instrument-specific demonstration of capability and method 
detection limit (MDL) studies to verify that project-specific reporting limits can be met. 
Analyses will only be performed on instruments with valid and current MDL studies. The MDL 
documentation is provided in Appendix B. 

7.13 .1 Total Recoverable Petroleum Hydrocarbons 

Soil samples will be analyzed for TRPH to determine the presence ofTRPH fuels, oils, and 
lubricants. TRPH analysis will be performed in accordance with SW-846 Method 9071 for 
extraction and 418.1 for analysis. The soil sample is extracted with trichlorotrifluoroethane 
solvent using a Soxhlet apparatus and analyzed using infrared spectrophotometry. 

7.13.2 lgnitability 

The waste soil sample will be analyzed for ignitability in accordance with a modified SW-846 
Method I 020. This method uses the Setaflash closed tester to determine whether a material will 
flash at a specified temperature. Material that flashes at or below a temperature of 60° Celsius 
will be determined as ignitable. 

7.13 .3 Toxicity Characteristic Leaching Procedure 

Waste soil will be analyzed for TCLP VOCs. The waste soil is leached in accordance with SW-
846 Method 1311, using an acetic acid solution. The extract obtained from the acidified leaching 
process is then analyzed for the RCRA toxicity list ofVOCs using SW-846 Method 8260B. The 
resulting concentrations are compared to the RCRA toxicity values. 

7.13.4 Soil Moisture 

Soil moisture will be measured in each soil sample using SW-846 Section 7.2, Determination of 
Percent Moisture. Percent moisture will be used to report analytical results on a dry-weight 
basis. 
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Table 7-2. Analytical Procedures for the Corrective Measure Study at 
SWMU 109 

Parameter Technique Extraction/ Analysis 
Method1 

VOCs GC/MS 5035/8260B 

TRPH IR 9071/418.1 

TCLPVOCs GC/MS 1311/8260B 

lgnitability Setatlash Tester 1020 

Notes: 
I Method EPA SW -846, Test Methods for Evaluating Solid Waste, Third Edition, 1986 and updates 

VOCs 
GCIMS 
TRPH 
IR 
TCLP 

Volatile organic compounds 
Gas chromatography/mass spectrometry 
Total recoverable petroleum hydrocarbon 
Infrared spectrophotometry 
Toxicity Characteristic Leaching Procedure 
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7.14 (B5) QUALITY CONTROL REQUIREMENTS 

One confirmation soil duplicate sample will be collected and analyzed for the same parameters as 
the associated field sample (VOCs and TRPH). No field duplicate sample will be collected for 
waste soil characterization samples. 

Corrective actions will be conducted in accordance with the process identified in the CQC Plan 
(Appendix D). The CQC Systems Manager/SHSO will be responsible for identifying 
nonconforming conditions during sampling and shipping. The Laboratory QA Manager will be 
responsible for identifying nonconforming conditions in the laboratory. All nonconforming 
conditions and recommended corrective action will immediately be reported to the Project 
Chemist and the Project QA Manager. 

EMAX will perform sample analysis in accordance with their internal QA program, which 
includes periodic review and inspection of laboratory procedures, followed by reports to 
management. The Laboratory QA Manager performs these reviews. The audits are used to 
ensure proper use of measurement systems, evaluate accuracy of analytical procedures, and to 
ensure the laboratory is adhering to internal policies and procedures as set forth in their QA Plan 
and SOPs. 

7.15 (B6) INSTRUMENT/EQUIPMENT TESTING AND MAINTENANCE 
REQUIREMENTS 

All field and laboratory instruments will be tested to ensure proper functioning prior to sampling 
and analysis. The laboratory performs maintenance on all instruments as per an established 
schedule or based on the manufacturer's recommendation. 

7.16 (B7) INSTRUMENT CALIBRATION 

Instrument calibration for health and safety monitoring is discussed in the SHSP (Appendix E). 

7.17 (B8) INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES 
Level I certified sample containers will be used for collection of field samples. The off-site 
laboratory will maintain certification. 
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Standard solutions used by EMAX for analytical testing are obtained from reliable sources and 

prepared with calibrated glassware. Where possible, standards that are traceable to the National 
Institute of Standards and Technology through the stock standard supplier and EMAX's internal 
system of standards tracking are used. 

7.18 (B9) DATA ACQUISITION REQUIREMENTS 

Data used to determine the field sampling and analysis requirements were obtained from the 
Phase II RFis for SWMUs 109, 110, 111, and 112. The data collected for the Phase II RFI has 
been determined as meeting the DQOs for the investigation. 

7.19 (BIO) DATA MANAGEMENT 

Definitive data deliverables are required for this project for the off-site laboratory analysis. Hard 

copies of the data deliverables will be provided to Foster Wheeler within 21 days of receipt of 
samples at the laboratory. An electronic data submittal to USACE is not required for this 
project. The following information is to be included in the hardcopy data deliverables: 

• Case narrative 

• Sample results summary forms 

• C-0-C documentation/sample receipt forms 

• Holding time information 

• Initial and continuing calibration information 

• Method blank summary 

• Laboratory control sample summary 

• Matrix spike/matrix spike duplicate summary 

• Laboratory duplicate sample summary 

• Surrogate percent recovery data 

• Raw instrument data 

7.20 (C) ASSESSMENT/OVERsiGHT 

The on-site CQC Systems Manager/SHSO will conduct soil sampling inspections during the 

closure operations. All inspections will be documented in the DQCR. In addition, one 

completion inspection will be conducted as indicated in the CQC Plan, Appendix E. The 

Projects1Cannon/Fta4/Draft Soil Work Plan/Soil WP..CA.doc 05/24/00 7-12 May2000 
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Laboratory QA Manager will conduct laboratory oversight as described in the QA Plan. Any 
deficiencies noted during inspection activity requiring corrective action will be documented in a 
nonconformance report generated by the laboratory and provided to the Foster Wheeler Project 
Chemist. The DOM and the Project QA Manager must approve all corrective actions. 

7.21 (D) DATA VALIDATION AND USABILITY 
The Foster Wheeler Project Chemist or designee will validate analytical data generated by Emax. 
This validation will be in accordance with the EPA guidance (1994b, 1994c) and will include a 
review of the C-0-Cs, holding times, instrument calibration, method blanks, verification of 
quantitation limits, laboratory corrective actions, analyte quantitation and identification, 
surrogate system monitoring compounds, MS/MSD recovery data, laboratory control sample 
data, duplicate sample analysis data, and data completeness. A brief summary of data usability 
will be included with the CMS Final Letter Report. 

Projects/Cannon/Fta4/Draft Soil Wort Plan/Soil WP..CA.doc OS/24/00 7-13 May2000 
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Section 7.0 (A)-Quality Assurance Project Plan 

Title and Approval Sheet 

For 

Corrective Measures Study at SWMU 109 
Quality Assurance Project Plan 

CannonAFB 
Clovis, NM 

Prepared by: 

Foster Wheeler Environmental Corporation 
143 Union Boulevard, Suite 1010 

Lakewood, CO 80228 

Foster Wheeler Environmental Corporation Approval 
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Section 8-Project Schedule and Meetings 

8.0 PROJECT SCHEDULE AND MEETINGS 
This section presents the schedule for the major project phases. 

8.1 PROJECT SCHEDULE R The following table outlines the anticipated schedule for the CMS at SWMU 109. 

I 
i 

~-j 

Procurement 
Project Kick-Off Meeting 
Mobilization and Field Activities 
Sample Analysis 
Backfill/Site Restoration and Waste Disposal 
Completion Report · 

8.2 PROJECT MEETINGS 

May 29, 2000--June 9, 2000 
June 7, 2000 
June 12, 2000--June 23,2000 
June 26, 2000--June 30, 2000 
July 3, 2000--July 7, 2000 
July 10, 2000--July 14, 2000 

Project meetings will be held at the site and the Denver home office (by telephone) and will be 
supplemented by weekly (or more frequent) teleconferences. The agenda for these meetings may 
include the following: 

• Review of work progress 

• Field observations, problems, and conflicts 
• Problems that affect the construction schedule and proposed corrective actions 
• Review of off-site delivery schedules 
• Revisions to construction schedule 
• Forecast of progress for following week 
• Review of submittal schedule 

• Review of quality/health and safety programs 
• Pending changes and substitutions 
• Review of proposed changes for effects on construction, construction completion date, and other construction activities 

• Any other business 

Projects/Cannon/Fta4/Draft Soil Work Plan/Soil WP.CA.doc OS/24/00 8-1 May 2000 
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Section 9-References 
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DEFINITIONS, ABBREVIATIONS, AND REFERENCE STANDARDS 

1.0 GENERAL 

1.1 Definitions Used in the Technical Specifications 

Contract Documents 

Contract documents include the following: 

• Construction Drawings 

• Technical Specifications 

• Construction Work Plan 

• Subcontract Agreements 

Base--Cannon Air Force Base 

USACE-United States Army Corps of Engineers 

Contractor-Foster Wheeler Environmental Corporation (Foster Wheeler) 

Subcontractor or Vendor-A person, firm, or corporation with whom the Contractor has 
contracted with to perform the Work. 

Work-Any and all obligations, duties, and responsibilities necessary to the successful 
completion of the Project assigned to or undertaken by the Contractor or any Subcontractor or Vendor under the Contract Documents, including all labor, materials, equipment, permits, inspections, and other incidentals, and the furnishing thereof. 

1.2 Abbreviations 

% 
AFB 
SWMU 

percent 
Air Force Base 
Solid Waste Management Unit 

1.3 Reference Standards 

Reference to standards, specifications, manuals, or codes of any technical society, organization, or association, or to any Laws or Regulations of any governmental authority, whether such reference be specific or by implication, shall mean the latest standard, specification, manual, code, or Laws or Regulations in effect at the time of execution of the Work, except as otherwise specifically stated. However, no provision of any referenced standard, specification, manual, or code (whether or not specifically incorporated by reference in the Contract Documents) shall be 

Projects!Cannon/Fta41Draft Soil Work Plan/APPA.DOC OS/24/00 A-1 May2000 
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effective to change the duties and responsibilities of Owner, Contractor, Subcontractor, Vendor, 
or any of their Consultants, agents, or employees from those set forth in the Contract Documents. 

1.4 Clarifications 

In the event of a discrepancy between the Work Plan, Construction Drawings, and Technical 
Specifications, the Construction Superintendent shall bring the discrepancy to the attention of the 
Construction Site Manager for resolution. 

Reference: Standard Specifications for Highway and Bridge Construction, New Mexico State 
Highway and Transportation Department, 1994. Section 101. 
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Appendix A 

DUST CONTROL 

1.0 GENERAL 

The Contractor shall conduct operations and maintain the project site so as to minimize the 
creation and dispersion of dust. The Contractor shall use watering equipment for dust control as 
necessary. Dust control shall be implemented throughout the Work. 

2.0 MATERIALS AND EQUIPMENT 

The Contractor shall have clean water available at the site, free from salt, oil, and other 
deleterious material, to be used for dust control at any area involved in the Work. The 
Contractor shall supply water-spraying equipment capable of accessing all Work areas. 

3.0 EXECUTION 

The Contractor shall implement strict dust-control measures during active excavation periods on site. These control measures will generally consist of water applications as necessary that shall be applied in the Work zone to prevent dust emissions. The water will be applied at a rate that 
will control the dust without causing the water to pond. 

Reference: Standard Specifications for Highway and Bridge Construction, New Mexico State 
Highway and Transportation Department, 1994. Section 603. 
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EROSION AND SEDIMENT CONTROL 

1.0 GENERAL 

The Contractor shall design, furnish, install, and maintaih all temporary erosion-control measures as specified in this section. This section provides the technical requirements for the design of erosion- and sediment-control systems to limit discparge of turbid or contaminated water into streams and waterways from construction operations in accordance with state and local 
ordinances. Existing earthen berms and trenches will be used for erosion and sediment control. If additional requirements are necessary, the Contractor shall provide additional berms at the perimeter of the trench or stockpile (if used). 

2.0 MATERIALS 

Materials shall conform to the requirements of the State ofNew Mexico Standard Specifications for Highway and Bridge Construction, Section 603. The Contractor shall design, furnish, install, and maintain all erosion-control measures during the course of construction. Plastic sheeting and railroad ties shall be utilized by the Contractor, as necessary, to control erosion of stockpiled 
materials. 

3.0 EXECUTION 

The Contractor shall make every effort to minimize erosion from excavating, stockpiling (if used), and backfilling operations and be responsible for diverting all runoff from rainfall, directing it to natural drainage pathways. 

The Contractor shall construct and maintain all temporary stockpile enclosures and covers. All required material shall be furnished and all necessary liners, berms, and covers installed so as to minimize obstruction of the work. After having served their purpose, all temporary stockpile 
enclosures shall be removed to the satisfaction of the Base. 

Reference: Standard Specifications for Highway and Bridge Construction, New Mexico State Highway and Transportation Department, 1994. Section 603. 
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EARTHWORK 

1.0 GENERAL 

This section covers the excavation, stockpiling, and backfilling of soil. Excavation will be undertaken to remove contaminated soil from each site and to allow verification soil samples to be collected. After soil is excavated, it will be put into rolloffs until disposal optic:ms are determined, based on the waste characterization analysis. Following receipt of confirmation soil sample analysis, each excavation will be backfilled. 

The Contractor shall supply all materials, equipment, and services required for excavating, loading, storing material, placing, and compaction operations. 

2.0 MATERIALS 

SWMU I 09 will be backfilled with clean gravel base course. 

3.0 EXECUTION 

3.1 On-Site Excavation , 

On-site excavation shall consist of the excavation of all materials required to complete the Work. Excavation operations shall be conducted so material outside the Work zone will not be disturbed. 

The Contractor shall contact Base personnel to field-locate all existing utilities within the Work zones and take all precautions to protect them during excavation activities. If active utility lines are encountered, necessary steps shall be taken to assure that any service interruptions, if required, are kept to a minimum. 

All excavated materials shall be handled in accordance with the Construction Work Plan. 
3.2 Rolloff/Stockpiling 

Soil from each excavation shall be placed into a rolloff. Samples shall be taken from the roll off for chemical analysis, as specified in the Sampling and Analysis Plan. 

3.3 Backfilling 

The excavated areas will be backfilled with backfill and stockpiled material. Soil and/or gravel base course will be placed in the excavations and mechanically compacted 90 percent standard proctor. No geotechnical testing will be required. 

Reference: Standard Specifications for Highway and Bridge Construction, New Mexico State Highway and Transportation Department, 1994. Section 203. 
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St.JMlv.IAR Y OF MDL RL _QC LIMITS 

....... 
METHOD MDL JU. mat QCL(%B.) MDL 1U. lJNIT Qa. (%It) 

31G.l ADcalmtty 0.45~ 5 . msiL 10·120 

350.2 Ammonia O.Ol9~ 1 . II\IIL 80·120 0.0202 1 mafia 80-llO 

.COS.J Blo~emical OxycqDemancS (BOD) OJ41 qiL 10-120 

-410.4 Chemical Oxypn Denaand (COD) •• 045 10 tlli/L IO·llO 

901 OB 9014A Cyaide 0.0021 0.01 maiL 80-120 0.110 ' 0.5 ~ 80·120 

9030 9014A Cyanide,Racdve · 0.0841 0.1 1DJII. 80·\20 1.?1 20 mafkl 10·120 

130.2 Hdnas . 5.1) 10 m&'L 80·120 

234GB Hardness 0.$63 10 ~ ao-tao 

'719U. Hw.valm Olromlam 0.002-1 0.01 msiL 80-110 0.014 0.4.4 malka 80·120 

425.1 MBAS 0.017 0.1 m&'L 80-120 

354.1 Nitite/Ni~ 7 o.ooos 0.0\ llli'L 10 ·120 

351.3 Niu-opn (1'I(N) o.oass 1 m&'L 80-120 0.01523 1 malka 80-120 

413.2 OilltGreue 0.555' I mWL '10·120 1.62 10 1ftllka 10-llO 

410.1 Phenols. Total (Phcnoli") 0.0151 s • 80·120 

365.2 Phosphorus. P04 0.0062 Q.05 ms'L 10·120 

30.l PhosphONS, Total 0.0071 o.os • 80-120 

370.1 Silica 0.0293 0.1 mcfL 10•120 

160.1 Solidi, Total Dlaolvccl (2'1>$) .-.33 10 maiL 10· 120 

J 160;l Solids.. Total Supwded (TSS) 1.81 10 mJIL 10•120 ( 
120.1 SpecifiC CcUuelllllCI 0.197 l umhollcm 10·120 

~ 
375A Sulfate 0.253 0.5 mWL ao -12.0 

3'7U Swfic!.e 0.36l 1 11\f'L 80-llO 

9034 SvlSde, lla.ctivt 0.2lf 1 qiL 80·120 17.6 20 1DI"kk 10·120 

415.1 W Black Total Orplfc Carbcm (TOC) ./ 0.551 s _,. 80·120 0.0486 0.06 "byW\ 10· ~20 

9060 W Black Total OrJmic Carbon (TOC) 'l 0.551 s maiL 80·120 0.0486 0.06 "by'W1 80-\20 

418.1 TJUIH 0.551 1 •• 10·120 •• 15 10~ 80-120 

110.1 nmriclity o.otcsa 1 . mJIL . 80-120 

., 
~ ~ft90 to ~ ·Wtn til QN ~ 
,. 
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TCLP Analyte List with Regulatory Limits and Reporting Limits 

Parameters Regulatory Level TCLP RL 
(!n;_/i.) . (rn_aJL) 

Benzene 0.50 . 0.05 

2·Butanone 200 0.50 

~artlon Tetrachloride o.so o.os 
Chlorobenzene 100 0.05 

ChlorOform 6 0.05 

'·•·CICI\Iorobenzena 7.5 0.05 

1 2·Dicl'lloroethane o.so 0.05 

1 1·Cicl'lloroethent 0.70 0.0!5 

Tetrachloroethene 0.70 0.05 

Tricl'llorcethen_t 0.50 0.05 

Vil'll!J Chloride 0.20 0.05 

Parameters Regulatory Level TCLPRL 
Jmgfi._t 1m DILl 

Arsenic s:o 1.0 

Barium 100 1.0 

Cadmium 10 1.0 

Chromium 5.0 1 0 

Lead 5.0 1.0 

Mercurv 0.2 0.02 

Selenium 1.0 1.0 

Sliver 5.0 1.0 

Parametera Atgulatory Level TCLP RL 
~gill_ (II'\. aiL) 

24·0 10 MOS 

2.4 5-TP lSilvex) · 1.0 0.002 

Parametera · Regulatory LtYII TC:LP RL 
(ma/LJ (mall) 

Enclrln 0.02 O.Qot 

Undane 0.4 0.0005 

MethOICYehiOt 10 0.005 

Hectachlor 0.008 0.0005 

Mectachlor Eaol(ide 0.0015 o.ooos 
Toxa~hene 0.5 o.o~o 

Chlordane tB orv I 0.03 0.0005 

Parameters Regulatory Leva~ TCLP RL 
· JmatL.1_ .tm..D/1.1 

2 •·D;nllrotoluene- 013 0.10 

Hexachlorobenzene 0.13 010 

Hexaehlorobutadtene 0.50 0.10 

Hexacl'lloroelhane 3.0 0.10 

Nitrobenzene 2.0 0.10 

Pentaehloroohenol 0.7 0.50 

PYridine 5.0 0.50 

2-MethviDI'Ienol 200 0.10 

•~ethviDhenol 200 0.10 

2,4,5-Trichloroc:~nenol 4®. 0.50 

2.4 8·Trichloroghenol 20 0.10 

P.03 
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SolldRL 
1m~kat 

O.SD 
5.00 
0.50 
0.50 
0.50 
o.so 
o.so 
o.so 
0.50 
_o.so 
0.50 

SolldRL 
· fma/ka\ 

20 
20 
20 
20 
20 
0.2 
20 
20 

SolidRL 
fmalkal 

0.0&4 
0.033 

SOlid Rl. 
(malka) 
0.033 
0.017 
0.17 

J .0'\_7_ 
J017 

).33 
0.017 

8olld RL 
tmalka\ 

1.65 
1.65 
1.65 
1.65 
1.65 
3.3 
3.3' 
1.65 
1.65 
3~ 
1.65 
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--- ·--.. -
SUMMARY OF MDL RL _QC LIMITS 

TARGETANALYTE 
1,1,1.2· Tcnchloroelbant 0.196 $ u&lka 50. 150 

2 1,1 I'. Trichloroctb&nt 0.209 s ut'Q 65 •Ill 

3 1,1.2J·Tenchloroctb&ne 0.210 5 u&lka 44.144 

4 I ,1,2·Tnohlorotlhane 0.160 5 uafkl 71· 129 

5 l,I·Dichlorocthanc 0.134 5 u&Jica 56·136 

6 1,1-Dichloroethent o.326 s uaha so. 149 

7 1,1·Dichloropropcne 0.511 5 ulfka 62. 127 

I 1 .2,3· TlichlorobC"nzeno MOl 5 ualkJ 64 ·143 

g 1,2.3-Trichloropropanc 0.454 s us'ka 41 ·145 

10 I ,2,4·Trichlorobtn:tcne 0.861 s UJIIcJ 69. 139 

II 1.2 ,4• Trimc1h)'lbcnzeno 0.5\7 5 uJ!ka 74. 126 

12 I ,2·Dibromo·3·thloropTOpane 0.772 10 ulf'lcs 45 ., • ., 

13 1.2·Dibromctlhane 0.2519 5 uJ!kJ 50 ·150 

14 1,2·Dichlorobcnzenc 0.252 ' ualka .,, • 122 

" l,l·Dichlorotlhane 0.195 s ualkl 69 ·132 

16 1 J·Dichloropropanc 0.257 5 uallta 72. 124 

17 1 ,3,5· TrirMihy lbcnunc 0.279 5 llt/kl 75. 12! 

II 1 ,l·Dich1orobenzcno 0.242 5 uJikl 66 ·131 

19 1,3·Dichloropropanc 0.225 5 uafka 70·121 

20 1 ,4·Dithloro-2·butenr 2.590 10 us Ilea SO· UO 

ll 1,4-Dichlorobeucne O.l97 5 u&fkl 74 ·126 

22 1.CbiOJ"ohexane 0.307 5 uJ'Ica 72·129 

23 2,2·Dichloropropanc 0.270 s lla/kl .U•146 

24 2•81111n0nc(MEIC.) 1.640 20 ua/kt .50·150 

25 2.Chloroethyl Vinyl Elhl:l' 0.6U s lllf'lcl .50· \SO 

26 l·ChiOTOIOIIIIftC 0.341 s uf/kl 73· Ill 

2'7 l·Hoxsnonc 1.090 20 uJ'kl 20·165 

21 <1-Chlorotoluenc 0.223 s uf'lcs 71·125 

29 o4·Melhyi•2·Pcnllnllllt(MISK) 0.991 10 UJfkJ so ·ISO 

30 Autar!C 2.330 10 u&'ka 20·16$ 

ll Acrolein 20.000 .50 uJika 50·UO 

32 A;ryloni !rile 2.410 .50 ucl\ca $0·1$0 

COITI!'I'Ienl; The RL QCL apectfitel in this dgcumcnt it the in-nouie default value. ,.he contract taket precedlnct in the event lhatlht 

project s~cifies tnt reQuired RL. and QC Umits. Effective Date: November 15, 1ttt. Pm I tf J 
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--
___ .,.... ____ .... __ _. __ . _____ ...,..._ 

SUMMARY OF MDL RL _QC LIMITS 

TARGET ANALYTE 

ll Benz me 0.181 5 uJikl 66 ·125 

34 BromobiNCftt 0.529 5 uslka 64·134 

35 Bromochloromet'hane 0.421 s uafka 22 ·16' 

36 Bromodichlomncthane 0.208 5 Uafkl 71 ·130 

37 Bromoform 0184 5 IIJ"kl 54 ·141 

31 Bromomelhanc 0.403 s Ullkl 42. 151 

39 Carbon Disullidt 0.113 5 UJ/kl 64·113 

40 Carbon Telrlchloridc 0.218 s ~~~· 
60 ·141 

41 Chlorobenzcnc 0.171 5 11~1 72. 126 

42 Chloroethane D.602 s ualk& 21· 165 

43 Chloroform 0.386 .s uiJks 61. 132 

44 Chloromethane 0.628 s ll&lkl 31·144 

45 cit-1 ,2-Diclllorotlhene 0.183 s ~~~ ss. 135 

46 cis·1 J-Dichloropropene 0.240 5 uctk& 47. 142 

47 Dibrornochlorornethanc 0.145 5 uJ/ks 10·121 

48 Dibromamethane 0.248 5 l.la/kl 70 ·126 

411 Dichlarodinuorometbane 0.194 s ui'fr.s 20. 165 

so !thy! Mt~hacrylaiC 0.401 s ugkJ so ·150 

51 Ethyl benzene 0.162 s 11&/ka 71·121 

52 Heuclllorobullclicne 02'79 .s Uelk& Sl ·163 

53 lodomcthlnt 0.236 5 IIJikJ so ·150 

54 laopropy1 Benzene 0.212 s uslks 16·121 

55 m,p-Xylenc 0.350 5 uJ"ka 71. 1Z4 

!6 Methyl Tcrt-Butyl Ether 0.250 5 ua'kJ .w ·165 

S7 Melhylcne Ch1oridc 0.986 10 uwq. 37 ·149 

58 n-Bul)'lbenzcne 0.929 5 UJ/kJ 60·136 

S!l ~~oPropylblnza~c 0.291 .s uJikl 70·129 

60 Naphthalene 1.310 s utflca 36·165 

61 o-X)'IIIIC 0.172 5 uJikl 80·125 

6Z p-laoprop)'ltoh&a~e 0.603 5 llllkl 7•·130 

63 sec-Butyi'Denzcne 0.356 s IIJikl 71·122 

64 Styr~nc 0.162 5 111/kl 1$ ·129 

Comment: 1l\a RL. QCL speCified in tnis document islhe in·house defauh value. Tht contract takes pr~cedenoe in the event thAt the 

projec:t specifies the required RL. encs QC l.lmi&c. Effecti\11 Data: November 15, 1999. ,.,,, 2 o/ J 
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----------·-·-··--·------
SUMMARY OF MDL RL _QC LIMITS 

T AR.GET ANALYTE 

6S 1Cn•8111)'1Mnzlnl: 0.101 5 uaJka 10 ·12.0 

66 Tenchloro~e 0.212 s uf'kl 68 •Ill 

67 Toluene 0.191 s uglka 61. l26 

61 lrlns·IJ·Dichloroclhene 0.301 5 us/lea .S6·137 

69 •w·1,3·Dic:'htoropropcne 0.262 s UflkJ $1· us 

70 Triclltorocthellt 0.198 s ualka 61·127 

71 Trichlorofilloromclhana 0.160 s u&llca 29. 165 

'72 Vinyl Acetalc 0.569 s uafk& so ·150 

73 Vinyl Chloride 0.317 5 uJ'Ic& 42·149 

SURROGATE 
1,2·Dichlorocthaneod4 5<4 • U9 

2 Brorno11uorobmzene 71 • 125 

3 Tolu~ne-dl 73 ·124 

I 

Comment: The AI. QCI. specified in thie document ie the in-noun Clefautt valuo. Tfle conlract takea precedence in lhleventlhlt lhe 

project speoiflealhe required RL and QC Limits. EfFectiVe Date: November 15, 1999. Plllf J of J 



i · m.n;l ;] c :~ _; 
~- :1:.<' --

EMAX JN-HOUS.E QUALITY CONTROL PROCEDURES 

iJ SW8260B a Project Code: 
~ 
lJ s;, 
g 
~ .. 
i) 
II 

.. ... 
sa 
~ 

QCPROCEDURE FREQUENCY ACCEPTANCB CRITERIA COR.RECTIVB ACTION FLAGGING CIUTBRIA (i_stllnrflntllbw I 
five-toilll iltfdll calillrlliOII .. iiWI)'; U acccfc• 
far.Uual)lcl 

Srcci: (I)ARF•/> 0.1 f2)ARF-I.> o.J Cona:llhe ..,...._fkai'Cpcll iDilill 
CCC : RSD fer KF<lO" caliluliDA 

I I I 

Sec.....,....... calillreliDa 
vcrillcllloG 

RclllnCiolllfM& willdou 
calallllld b cadi IIUI)'Ia 

Calibraliaft 'VCiif!Ca&iaa 

lSI 

. ............ 
: LCS 

WS4'tiSD 

. Ckck olllllll apeclrlliaa 
fnlclllilia Ulin& BFH 

Sunoplc .... 

After Milia~ c:.lillraliala 

&da $111111& 

Qun&illeloo Oplioas: 
l).lillcar-mclnRSDiilral....,_,""'f<U" wifiiiM 
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SOP Cl WET DECONTAMINATION METHODS 

Wet decontamination methods will consist ofhigh-pressure steam cleaning or of a Liquinox 
wash followed by a potable water rinse. The stainless-steel sampling equipment will be 
decontaminated with a Liquinox wash and potable water rinse between sample locations. All 
visible dirt, grease, oil, and foreign particles will be removed during decontamination. 

Foster Wheeler personnel will construct a temporary decontamination pad at a site location 
approved by Cannon AFB and the USACE Resident Engineer. The decontamination pad will be 
bermed and sloped to a sump for water and sludge collection. The decontamination pad will be 
lined with 40-mil plastic sheetng. Any holes in the plastic sheeting will be repaired to watertight 
conditions before use. The plastic sheeting will be secured to prevent fluttering or blowing away 
by high winds. 

All equipment and tools will be decontaminated both upon arrival and prior to departure from 
each site. All decontaminated equipment will be stored in a clean condition. 

Residuals from decontamination activities will be managed in accordance with this Work Plan. 
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Ff SOP C2 PHOTOIONIZATION DETECTORS 

H 

'' 

H 
!._.; 

A photoionization detector (PID) is used to detect the concentration of organic gases in air. 
During field investigations, this particular instrument serves several functions. First, and most 
importantly, it is used to protect the health and safety of the field personnel by providing 
information concerning the presence and concentration of contaminants encountered. Second, 
the information gained from the instrument is used to screen for potentially contaminated 
materials. The use of this instrument for health and safety considerations is described in 
Appendix E. 

The PID has some important limitations. The instruments can only monitor certain vapors and 
gases in air. Many nonvolatile liquids, toxic solids, particulates, and other toxic gases and 
vapors cannot be detected. Because the types of compounds that the PID can potentially detect 
are only a fraction of the chemicals possibly present at an incident, a zero reading does not 
necessarily signify the absence of air contaminants. 

The instrument is also nonspecific, and its response to different compounds is relative to the 
calibration settings. In addition, the reading shown on the meter represents the total 
concentration of volatile organic compounds rather than the concentration of any one compound. 
The PID cannot detect methane, nor can it be used as an indicator for combustible gases or 
oxygen deficiency. In the presence of methane, the PID will register lower levels for organic 
contaminants that are present due to the interference caused by the methane. 

If odor is detected by site workers, the PID will be used to monitor worker breathing zones for 
the presence of contaminants above action levels. 
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SOP C3 SOIL SAMPLING 

The following procedure will be used for excavation and sampling: 

1. Wear appropriate health and safety equipment as required in the Site-Specific 
Environmental Health and Safety Plan {Appendix E). 

Appendix C 

2. Use a stainless steel trowel to collect the soil as discussed in Sections 4.2.3 and 6.3 of this 
Work Plan. 

3. Use a stainless-steel scoop to random grab soil sample and place in sample containers. 
Personnel should not enter the excavation. 

4. Empty trowel contents into a stainless-steel pan. 

5. Fill jars with soil using stainless-steel spatulas or spoons. All soil samples for chemical 
analyses, except VOC, must be homogenized by vigorous mixing in stainless-steel pans 
with stainless-steel spoons prior to being put into containers. Collect VOC samples as 
discrete grab samples. These should be taken immediately from the hand auger and 
properly packaged. Homogenize the soil samples by first removing rocks, twigs, leaves, 
or other debris not considered part of the sample. Remove the soil/sediment from the 
sampling device and place it in a stainless-steel pan, thoroughly mixing it using a 
stainless-steel spoon. Scrape the sediment in the pan from the sides, corners, and bottom 
of the pan, roll it to the middle of the pan, and mix it. Once the initial mixing is 
complete, quarter the sample and move the quarters to the four corners of the pan. Mix 
each quarter of the sample individually, and then roll each to the center of the container 
and mix the entire sample again. 

6. Place analytical samples in cooler and chill to 4 °C. Samples should be shipped within 24 
hours. 

7. Fill out field logbook, sample tag forms, custody seals, and C-0-C forms. Example 
copies of these forms are included in the QAPP, Section 7 of this Work Plan. 

8. A hand-sketched map of the excavation showing the soil layers should be included in the 
field logbook .. 
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SOP C4 SOIL STOCKPILE SAMPLING 

Soil composite sampling from stockpiled soil will be performed using the following procedures: 
I. Wear appropriate personal protection equipment as specified in the Site-Specific Health 

and Safety Plan (Appendix E). In addition, don new sampling gloves at each location. 

2. Collect one random sample from each visually determined quadrant of the stockpiled soil 
using the backhoe bucket. 

3. Use a decontaminated stainless-steel scoop/trowel to extract the soil sample from the 
interior of the backhoe bucket. 

4. Record appropriate air monitoring results. 

5. Obtain one sample from a random location within each backhoe bucket to create 
composite from each stockpile quadrant. 

6. Empty the contents of the scoop/trowel into the decontaminated stainless-steel bowl for 
homogenization. 

7. Homogenize the soil samples by first removing rocks, twigs, leaves, and other debris (if 
they are not considered part of the sample). Thoroughly mix the soil in the bowl by 
scraping it from the sides, comers, and bottom of the pan and rolling it to the middle of 
the pan. Fill the sample jars with the homogenized soil using a stainless-steel spatula or 
spoon. 

8. Place analytical samples in a cooler containing ice and chill to 4°C. Samples should be 
shipped within 24 hours to an appropriate laboratory. 

9. Decontaminate scoop/trowel and bowl as specified in SOP D1. 

1 0. Fill out field logbook, sample log sheet, custody seals, labels, and chain-of-custody. 
forms. 

11. Write out sample ID for each composite bermed and lined area or stockpile sample. 
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SOP C5 SAMPLE HANDLING AND DOCUMENTATION 

Sample handling and documentation procedures will be used to ensure the integrity of the sample 
from sample collection to receipt at the laboratory. Documentation of sample handling will be 
implemented to ensure the traceability and integrity of the sample. 

Labeling 

All sample containers will be labeled Labels may be partially completed prior to sample collection. The date, time, and sampler's name should NOT be completed until the time of sample collection. 
Preprinted, self-adhesive sample labels containing all appropriate sample information, including 
sample identification, field sample number, sample type, and analyses requested, will be used. 
Sample labels will be completed with waterproof ink. Sample labels should be completed and 
attached prior to sample collection for soil samples collected in jars and all decontamination 
samples collected in bottles. 

At a minimum, each numbered label will contain the following information: 

• Project/facility 

• Sample type (e.g., grab, composite) 

• Sampler's company affiliation 

• Date and time of sample collection 

• Analyses required 

• Preservation used 

• Sampler's initials 

• Chemical Materials Quality Assurance Laboratory of the Waterways Experiment Station 
(CQAB) identified if sample is collected for the USACE laboratory 

• Sample identification (see below) 

• CQAB LIMS number 

Projects\Cannon\FT A4\Draft Soil Work Plan\APPD.doc SOPC5-I 
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Sampling Containers 

Certified, commercially clean sample containers will be obtained from the contract analytical 
laboratory. If appropriate, the bottles will be labeled by the laboratory to indicate the type of sample 
to be collected. Surface soil samples will typically be collttted in wide-mouth sample jars or in 
stainless-steel liners. 

Sample Preservation 

All samples will be stored on ice in an insulated cooler immediately following sample collection. 
Soil samples do not require additional preservation. 

Sample Handling and Shipping 

Sample containers will be placed in resealable plastic storage bags and wrapped in protective 
packing material (if appropriate). Ice (double-bagged using plastic trash bags) will be placed on top 
of the samples in a cooler for shipment to the laboratory. The drain on the cooler will be taped shut. 
Samples collected in glass containers will be packed in foam liners and bubble packing or 
styrofoam peanuts to ensure that no breakage occurs during shipment. Samples will be shipped by 
overnight express carrier for delivery to the analytical laboratory and to the USACE laboratory (if 
used). The USACE laboratory will be notified prior to the arrival of the frrst shipment, after the 
fmal shipment, and prior to any Saturday delivery. 

A completed chain-of-custody (C-O-C) fonn for e~ch cooler will be placed in a ziplock bag and 
taped to the inside of the cooler lid. Coolers will be wrapped with strapping tape at two locations to 
secure lids. Signed custody seals will be placed on the outside of each cooler. In addition, "Fragile" 
labels and "This Side Up" labels will be placed on the outside of each cooler containing glass 
bottles. Put "This Side Up" labels on all four sides and "Fragile" labels on at least two sides. Note 
that each cooler cannot exceed the weight limit set by the shipper. 

Holding Times and Analyses 

The holding time is specified as the maximum allowable time between sample collection and 
analysis and/or extraction, based on the analyte of interest, stability factors, and preservation 
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methods. Allowable holding times are listed in Table 7-1 of the QAPP. Samples should be sent 
daily by overnight courier service to the laboratory after collection. 

Chemical constituents that will be analyzed have been identified in the Sampling and Analysis Plan, 
Section 6. 

Sample Documentation and Tracking 

This section describes documentation required in the field logbook, Daily Quality Control Reports 
(DQCRs), and sample C-0-C requirements. 

Field Logbook-Documentation of observations and data acquired in the field will provide 
information on the acquisition of samples and also provide a permanent record of field activities. 
The observations and data will be recorded with waterproof ink in a permanently bound 
weatherproof field book with consecutively numbered pages and, if applicable, on field sampling 
data sheets. 

The information in the field logbook will include the following as a minimum. Additional 
information is included in the specific SOPs regarding the appropriate data sheets. 

• Project name 

• Location of sample 

• Sampler's signature 

• Date and time of sample collection 

• Sample identification numbers 

• Description of samples matrix, composite or grab sample 

• Analysis to be performed 

• Number and volume of samples 
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• Description of quality assurance/quality control (QA/QC) samples 

• Sample methods or reference to the appropriate SOP 

• Sample handling as appropriate for samples 

• Field observations 

• Personnel present 

Changes or deletions in the field logbook should be lined out with a single strike mark, initialed, and dated by person making change, and remain legible. Sufficient information should be recorded to 
allow the sampling event to be reconstructed without relying on the collector's memory. 

Each page of the field logbook will be signed by the person making the entry. Anyone making 
entries in another person's field book will sign and date those entries. 

DOCR-To supplement the information recorded in the field logbook, DQCRs will also be 
maintained to docwnent daily field activities and will note any nonconformances and corrective 
actions taken at every sampling location. DQCRs will be maintained by each field sampling team 
and cross-checked for completeness at the end of each day by a sampling team member. They will 
be signed and dated by the individual making entries and initialed by the reviewer upon completion. 
Copies of the DQCR will be forwarded to the USACE Resident Engineer and to the Base 
environmental office by noon of the following day. Copies of the DQCR will be forwarded to the 
Foster Wheeler QA Manager for review on a weekly basis. 

Sample C-0-C-During field sampling activities, traceability of the sample must be maintained 
from the time the samples are collected until laboratory data are issued. Infonnation on the cUstody, transfer, handling, and shipping of samples will be recorded on a C-0-C form. C-0-Cs will include 
site identification, field sample number, sample type, and analysis requested. 

The sample handler will be responsible for completing the C-0-C form. The C-0-C will be signed 
by the sampler when the sampler relinquishes the samples to anyone else. It is not necessary for the 
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courier service to sign C-0-Cs; however, the airbill will be retained by the sample handler for tracking purposes. A C-0-C fonn will be completed for each set of samples collected daily and will contain the following information: 

• Samplers signature and affiliation 

• Project number 

• Date and time of collection 

• Sample identification number 

• Sample type/matrix 

• Grab or composite sample 

• Preservative used 

• Analyses requested 

• Number of containers 

• Signature of persons relinquishing custody, dates, and times 

• Signature of persons accepting custody, dates, and times (laboratory) 

• Method of shipment (e.g., Federal Express) 

The person responsible for delivery of the samples to the air carrier will sign the C-0-C form, retain the last copy of the three-part C-0-C form, document the method of shipment, and send the original and the second copy of the C-0-C form with the sample (taped in a ziplock bag to inner cooler lid). Upon receipt at the laboratory, the person receiving the samples will sign the C-0-C fonn and return the second copy to the Delivery Order Manager. Copies of the C-0-C forms and all custody documentation will be received and kept in the central files. The original C-0-C forms will remain with the samples until final disposition of the samples by the laboratory. The. analytical laboratory will dispose of the samples in an appropriate manner 60 to 90 days after data reporting. After 
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sample disposal, a copy of the original C-0-C will be sent to the Delivery Order Manager by the 
analytical laboratory to be incorporated into the central files. 
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SOPC6 Headspace Screening of Soil 

When headspace screening is specified, soil samples will be screened for volatile organic compounds (VOCs) in the field at the time of sample collection. Field screening will utilize an organic vapor analyzer (OVA) equipped with either photoionization detector (PID) or a flame ionization detector (FID). If a high humidity condition exists during the time period when field activity is to be performed, the FID is recommended since a PID is not a reliable screening instrument under these conditions. The ionization potential of the lamp for the PID will be optimum for the contaminants of concern. Field screening will be performed in accordance with the following procedures. 

• Immediately upon opening the split-spoon (or other sample retrieval device) and after collecting the volatile organic sample (if required), a representative portion of the sample will be collected and placed in a clean, contaminate-free jar. The sample may be placed in a new, clean, plastic sandwich bag inside a jar to minimize the number of new jars required. If the plastic bag method is utilized, readings will be taken inside empty bags to ensure no external contamination is being introduced. 

• If the volume of sample recovered is insufficient for all analytical requirements, then the material used in the headspace readings could be utilized for any non-volatile sampling requirements (i.e., the headspace material could be used to fulfill geotechnical testing requirements). If due to insufficient sample volume an additional sample was retrieved immediately below the initial attempt, an additional headspace reading is not required. 

• Seal each jar with at least one continuous sheet of aluminum foil, using the jar lid to secure the foil. 

• Vigorously agitate the sample jar for at least 15 seconds and then allow a minimum of 1 0 minutes (or as the environmental conditions dictate) for the sample to adequately volatilize. 

• During cold weather the samples will be warmed to room temperature prior to taking the headspace measurement. Since a temporary shelter (i.e. van) is generally used to protect the field instruments, especially during inclement weather, warming the samples to room temperature should not be a problem. 

• Re-shake the jar and then remove the jar lid. Quickly insert the vapor sampling probe through the aluminum foil and record the maximum meter response (which should be within the first 2 to 5 seconds). Erratic responses should be evaluated in terms of high organic vapor concentrations or conditions of elevated headspace moisture. 

• Record headspace screening data on the boring log and any other appropriate documentation (e.g., sample transmittals, field logbooks, etc.), as appropriate. 

• The screening instrument will be calibrated according to the appropriate standard span gas and will be calibrated a minimum of twice daily and before use after a long shut-down period (i.e., lunch breaks, equipment breakdowns, weather-related breaks, etc.). 

SOP C6 Headspace Screening.doc C6-1 September 2006 
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• If sample jars are to be re-used in the field, jars must be cleaned according to the 
field decontamination procedures for cleaning of sampling equipment. In addition, 
headspace readings must be taken to ensure no residual organic vapors exist in the 
cleaned sample jars. 

• Any deviation( s) from the approved procedures must be noted in field log book and 
the daily quality control report (DQCR) and a reason for the deviation(s). DQCRs are discussed in the Quality Assurance Project Plan (Appendix A of the 2000 Draft Work 
Plan). 
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1.0 CONTRACTOR QUALITY CONTROL PLAN 
This CQC Plan establishes the procedures and methods to be implemented during remediation of 
contaminated soil at SWMU 109 on Cannon AFB, New Mexico. This CQC Plan combines the 
QA/QC requirements from the USACE-Omaha District with the Foster Wheeler QC system 
requirements to fonn a set of common requirements commensurate with the scope and nature of 
services planned under the Southwest Total Environmental Restoration Contract (TERC) 
Program. 

1.1 PURPOSE 

The purpose of this CQC Plan is to establish the procedures and methods to be implemented 
during construction operations to complete a voluntary corrective action at the two sites under 
TERC No. DACW45-94-D-0003, with the USACE-Omaha District. This CQC Plan provides an 
effective QC system to ensure the quality of all work performed by ~escribing the specific 
organization, personnel, procedures, controls, instructions, tests, records, submittals, and forms 
to be used to ensure that all work products comply with the contract requirements. 

1.2 SCOPE 

The CQC Plan is applicable to all on-site construction operations, including inspections and 
testing activities performed for this project. All work activities will be conducted in accordance 
with this work plan and its respective attachments. This CQC Plan will be implemented for the 
following activities: 

• Required project meetings/teleconferences 

• Mobilization 

• Excavation/removal of contaminated soil 
• Verification/closure sampling and analysis 
• Characterization sampling and analysis of excavated soil 
• Backfilling 

• Site restoration 

• Inspection and testing 

• Demobilization 

} • Waste disposal 
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2.0 ORGANIZATION AND RESPONSIBILITIES 
2.1 QUALITY CONTROL ORGANIZATION 

Appendix D 

This section describes the responsibilities for project personnel performing QC of the on-site 
construction operations. Project organization chart is provided in Section 3 of the Work Plan. 

2.2 DELIVERY ORDER MANAGER 
The DOM, Ms. Carol Bieniulis, oversees the coordination of the entire project and is responsible 
for the direction, execution, and successful completion of project tasks. Ms. Bieniulis is 
responsible for performing the following activities related to the specific task order: 

• Prepare and approve all proposed task-specific work orders. 
• Coordinate work activities of subcontractors and Foster Wheeler personnel and ensure that all personnel adhere to the administrative and technical requirements of the project. 
• Monitor and report the progress of work and ensure that project deliverables are completed on time and within budget. 
• Ensure performance of project management activities including procurement/purchase order preparation, monthly exposure reporting, invoicing, scheduling, and other TERC requirements. 

• Ensure adherence to the quality requirements of the contract, specifications of the delivery order, and the CQC Plan. 
• Direct the Construction Site Manager to undertake and accomplish the required 

construction. 

• Ensure that all task activities are conducted in a safe manner in accordance with the SSHP in Section 6 of this work plan. 
• Communicate as the primary contact between USACE-Construction Representative (CR) and Foster Wheeler for actions and information related to the delivery order. 
• Communicate and interface with the CQC Systems Manager Site Health and Safety Officer (SHSO). 

2.3 CONTRACTOR QUALITY CONTROL SYSTEMS MANAGER/SITE HEALTH AND SAFETY OFFICER 

The CQC Systems Manager/SHSO (James Morning) is responsible for overall management of 
contractor quality control and health and safety and reports to the Site Construction Manager. 
The CQC Systems Manager/SHSO will be on site at all times during construction. In the event 
of this individual's absence, a qualified individual will be appointed to serve as his/her 
replacement for periods of time not to exceed 2 weeks at any one time and not to exceed more 
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than 30 work days during a calendar year. The requirements for the alternate will be the same 
for the designated CQC Systems Manager/SHSO. 

The duties of the CQC Systems Manager/SHSO, as they apply to this project, include the 
following: 

• Provide and maintain an effective QC system for all construction activities. 
• Monitor QC activities to ensure conformance with authorized policies, procedures, contract specifications, and sound practices. 
• Maintain sufficient staff to perform all QC activities appropriate to all work phases, work shifts, and work crews. 

• Inspect the work performed each day for compliance with the plans and specifications and prepare the DQCR. 

• Ensure that required phases of inspection (preparatory, initial, and followup) are implemented for all defmable phases of construction. 
• Schedule and manage all submittals, as identified in the Submittal Register, including those of subcontractors providing monthly updates. 
• Ensure that all required tests and inspections are performed and the results reported. 
• Attend required meetings, including submittal review meetings and field review meetings. 

• Review all submittals in detail and verify that they are correct and in strict compliance with contract drawings and specifications. 
• Stop work that is not in compliance with the contract. 
• Perform the duties of the SHSO as stated in the Basewide Health and Safety Plan. 

2.4 SITE CONSTRUCTION MANAGER 
Mr. James Morning will also serve as the Site Construction Manager. The primary responsibility 
of the Site Construction Manager is the timely completion of all field activities as directed by the 
DOM. The duties of the Site Construction Manager, as they apply to the project, include the 
following: 

• Establish a field base for operations and mobilize subcontractors and Foster Wheeler personnel. 

• Procure equipment for work crews and health and safety personnel. 
• Coordinate all personnel involved in task activities, including obtaining support services. 
• Direct field leaders, support personnel, and subcontractors. 

Projects1CannoniFTA4/Draft Soil Work Plan/APPE.DOC 05124/00 D-3 May 2000 



~ "~! 

l 
J 

~ 

l 
-~ 

I 

CannonAFB 
Soil Removal Work Plan 

AppendixD 

• Administer site access. 

• Maintain work site, vehicles, and equipment. 
• Coordinate and maintain logistics of all components of on-site tasks, including all personnel and equipment. 

• Prepare weekly status reports and estimate future scheduling needs. 
• Coordinate, prepare, and complete all required field reports. 
• Evaluate relevant documents and permits for validity and current status. 
• Acquire necessary permits, licenses, and rights-of-way. 

2.5 SUBCONTRACTORS AND VENDORS 
Subcontractors and vendors will be required to conform to the Foster Wheeler CQC Plan and any 
other approved procedures, technical specifications, or contract provisions. 

The subcontractor's QC inspectors are responsible for field inspection of their construction and 
operating activities. Foster Wheeler will monitor, oversee, and make on-site observations and 
inspections of work in progress to determine whether the subcontractor's work is in accordance 
with the CQC Plan. 

Subcontractor personnel are responsible for maintaining a daily log of the project activities they 
perform and for providing information needed to complete the DQCR. All inspection records, 
including inspection and deficiency reports and re-inspections of corrective actions, will be 
documented. 

3.0 CONSTRUCTION INSPECTION PLAN 
Contractor QC is the means by which Foster Wheeler ensures that all construction complies with 
the requirements of the contract. The Construction Inspection Plan establishes the measures 
required to verify both the quality of work performed and compliance with specified 
requirements, including the inspection of materials and workmanship before, during, and after 
each definable feature of work. Contractor QC includes implementation of the following control 
phases for all aspects of the work specified: 

• Preparatory phase 

• Initial phase 

• Followup phase 
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Inspection requirements specific to this project are discussed throughout this section. 

3.1 PREPARATORY PHASE INSPECTIONS 
Preparatory phase inspections will be conducted by the CQC Systems Manager/SHSO prior to 
starting the definable features of work listed in the technical specifications. At a minimum, these 
inspections will include the following: 

• A review of each paragraph of applicable specifications 
• A review of the contract plans 
• A check to ensure that all materials and/or equipment have been tested, submitted, and approved · 
• A check to ensure that provisions have been made for required control inspection and testing 

• An examination of the work area to ensure that all required preliminary work has been completed and is in compliance with the contract 
• A physical examination of required materials, equipment, and sample work to ensure that they are on hand, conform to approved shop drawings or submitted data, and are properly stored 

• A review of the appropriate AHA to ensure that safety requirements are met 
• A discussion of procedures for constructing the work, including repetitive deficiencies 
• Documentation of construction tolerances and workmanship standards for that phase of work 

• A check to ensure that the portion of the CQC Plan for the work to be performed has been accepted by the USACE or designee 

The Base Project Manager and USACE Resident Engineer/CR will be notified at least 48 hours 
in advance of any preparatory phase activity. This phase will include a meeting conducted by 
the CQC Systems Manager/SHSO that will be attended by other responsible construction 
personnel as applicable (e.g., the project superintendent, the construction foreman). 

The preparatory phase meetings will be documented by item on the Inspection Checklist, as 
shown on Figure 3-1. Preparatory inspections will be reported on the DQCR, with the checklist 
included as an attachment. An example of the DQCR is included as Figure 3-2. Personnel 
performing work activities will be directed by the CQC Systems Manager/SHSO as to the 
acceptable level of workmanship involved for the particular feature of work covered by the 
inspection. 
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3.2 INITIAL PHASE INSPECTION 

An initial inspection will be performed at the beginning of a definable feature of work and will 

include the following: 

• A check of preliminary work to ensure that it is in compliance with contract requirements 

• A review of the Inspection Checklist documenting results of the preparatory meeting 

• Verification of full contract compliance, including required control inspection and testing 

• Establishment of the required level of workmanship and verification that it meets 
minimum acceptable standard 

• Resolution of all differences 

• A check of safety requirements to include compliance with and upgrading of the safety 
plan and activity hazard analysis 

• A review of the activity analysis with project personnel 

The Base Project Manager and the USACE Resident Engineer/CR will be notified at least 48 

hours in advance of any initial phase activity. The CQC Systems Manager/SHSO will document 

each item on the Inspection Checklist (Figure 3-1) during the initial inspection. This 

documentation will be attached to the DQCR. The exact location of the initial phase inspection 

will be indicated for future reference and to allow for comparison with followup inspections. 

An initial phase inspection will be conducted each time a new crew arrives on site or any time 

acceptable specified quality standards are not being met. 

3.3 ADDITIONAL PREPARATORY AND INITIAL PHASES 

l Additional preparatory and initial inspections may be conducted by the CQC Systems 

Manager/SHSO on the same definable features of work under several circumstances. These 

include when the quality of ongoing work is unacceptable as determined by the Base Project 

Manager or the USACE Resident Engineer/CR; when staff, on-site supervision, or work crew 

changes; when work on a definable feature is resumed after a substantial period of inactivitY; or 

if other problems develop. 
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3.4 COMPLETION INSPECTION 
Completion inspections will be performed as summarized in this section. 

3.4.1 Contractor's Quality Control Completion Inspection 
The CQC Systems Manager/SHSO or designated Foster Wheeler Environmental QC Inspection 
personnel will conduct a detailed inspection when all of the work or an increment of work is 
substantially complete. This inspection will be conducted prior to the prefinal inspection. The 
Base Project Manager and the USACE ResidentEngineer/CR may also participate and will be 
notified in advance of the inspection date. The work will be inspected for conformance to plans, 
specifications, quality, workmanship, and completeness. The CQC Systems Manager/SHSO will 
prepare an itemized list of work not properly completed, inferior workmanship, or work that does 
not conform to plans and specifications. The list will also include outstanding administrative 
items such as record (as-built) drawings, O&M manuals, and spare parts. The list will be 
included in the QC documentation and submitted to the Base Project Manager or designee and 
the USACE Resident Engineer/CR with an estimated date for correction of each deficiency 
scheduled within 5 working days after the conduct of the inspection. The completion inspection 
will be documented on the Inspection Checklist, shown in Figure 3-1, and attached to the DQCR. 

3.4.2 Prefinal Inspection 
The prefinal inspection will be conducted by the Base Project Manager; the USACE Resident 
Engineer/CR, Foster Wheeler QC inspection personnel, CQC Systems Manager/SHSO, or other 
primary management representative, as applicable, will attend. The Base Project Manager or 
designee in response to notification from the CQC Systems Manager/SHSO prior to the planned 
inspection date will schedule the prefinal inspection. The CQC Systems Manager/SHSO is 
required to verify at this time that all specific items previously identified to Foster Wheeler as 
being unacceptable, along with all remaining project work, will be complete and acceptable by 
the date scheduled for the prefmal inspection. At this inspection, the Base Project Manager or 
designee will develop a specific list of incomplete and/or unacceptable work performed under 
the contract and will provide this list to Foster Wheeler. 

3.4.3 Final Acceptance Inspection 
The final acceptance inspection will be formally scheduled by the Base Project Manager based 
on notification from the CQC Systems Manager/SHSO of readiness and will include the QC 
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FIGURE 3-1 INSPECTION CHECKLIST 

ITEM: DATE: 
Contract Specifications: ... 

MATERIAL: QTY: CONDITION: TESTING: COMMENTS: 

STORAGE CONDITIONS: 

SUBMITTALS: 
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FIGURE 3-1 INSPECTION CHECKLIST 

MATERIAL/EQUIPMENT CERTIFICATIONS: 

PREPARATORY SITE CONDITIONS: 

CONTRACT VARIANCE: 

COMMENTS: 

ATTENDEES: 

QC REPRESENTATIVE DATE 

QCSM DATE 
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FIGURE 3-2 DAILY QUALITY CONTROL REPORT 

Daily Report No.: 
Date: ___ _ 

ConttactNo.: ----------------------------------------------------------
Project Title & Location: --------------------------------------------
Weather: _____ Precipitation: __ In.: _Temp.: __ Min.: __ Max.: __ _ 

1. Contract/Subcontractors and Area of Responsibility: 

2. Operating Plant or Equipment (not hand tools): 
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FIGURE 3-2 DAILY QUALITY CONTROL REPORT 

3. Work Performed Today: (Indicate location and description of work performed by prime and/or subcontractors. When network analysis is used, iQentify work by NAS activity number.) 

4. Control Activities Performed: 
• Preparatory Inspections: 
• Initial Inspections: 

Identify features of work and attach minutes. 
Identify features of work and attach minutes. • Follow-up Inspections: List inspections performed, results of inspections compared to specification requirements, and corrective actions taken when deficiencies are noted. 

5. Tests Performed and Test Results: Identify test requirement by paragraph number in specifications and/or sheet number in plans. 

6. Material Received: Note inspection results and storage provided. 
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FIGURE 3-2 DAILY QUALITY CONTROL REPORT 

7. Submittals Reviewed: 

8. Off-Site Surveillance Activities, Including Action Taken: 

9. Job Safety: List items checked, results, instructions, and corrective actions taken. 

10. Remarks: Instructions received or given. Conflict(s) in plans and/or specifications. Delays encountered. 

Contractor's Verification: On behalf of the Contractor, I certify this report is complete and correct, and aU materials and equipment used and work perform.ed during this reporting period are in compliance with the contract plans and specifications, to the best of my knowledge, except as may be noted above. 

CQC SYSTEMS MANAGER DATE 
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inspection personnel, CQC Systems Manager/SHSO and other primary management personnel 
as needed, the Base Project Manager, and the USACE Resident Engineer/CR. This notification 
will be provided prior to the planned final acceptance inspection date and must include 
verification that all specific items previously identified as being unacceptable, along with all 
remaining work performed under the contract, will be complete and acceptable by the date 
scheduled for the final acceptance inspection. 

3.4.4 Management Inspections 
In addition to the required QC field inspections, one internal management inspection will be 
performed to ensure adherence for the following: 

• Possession and use of approved procedures, standards, and technical specifications 
• Conformance with appropriate procedures, standards, and instructions 
• Thoroughness of performance 
• Identification and completeness of documentation generated during performance 

3.4.5 Inspection Documentation 
The CQC Systems Manager/SHSO is responsible for the maintenance of the inspection records. 
Inspection records will be legible and will provide all nec~ssary information clearly to verify that 
the items or activities inspected conform to the specified requirements or, in the case of 
nonconforming conditions, provide evidence that the conditions were brought into conformance 
or otherwise accepted by Foster Wheeler. 

All inspection records will be made available to Cannon AFB and USACE through the Foster 
Wheeler DOM. 

4.0 PROJECT DOCUMENTS 
Preparation, review, approval, and issuance of documents affecting quality will be controlled to 
the extent necessary to determine that the documents meet specified requirements. Project 
documents to be controlled include the following: 

• Submittal register 
• Inspection documentation 

• DQCR 

• Test results 
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• Nonconformance reports 

• Project plans 

Discussions of the required DQCR and records to be provided to document conferences are 
included in this section. The DQCR and required inspection documents are described in this 
CQC Plan in Section 3-1, Construction Inspection Plan. The Nonconformance Report is 
included in Section 5, Nonconforrnances. 

4.1 DAILY QUALITY CONTROL REPORT 
The CQC Systems Manager/SHSO is responsible for maintenance of current records of QC 
operation, activities, and tests performed, including the work of subcontractors and suppliers. 
The records will include factual evidence that required QC activities and tests were performed. 

· A DQCR will be completed to document construction activities covered by the CQC Plan and 
will include the following information: 

• Contractor/subcontractor(s) and their area of responsibility 
• Operating equipment, with hours worked, idle, or down for repair 
• Work performed that day, giving location, description, and by whom 
• Test and/or control activities performed with results and references to specifications/plan requirements, including the control phase (preparatory, initial, follow-up) and deficiencies (along with corrective action) 
• Material received with statement as to its acceptability and storage 
• Submittals reviewed, with contract reference, by whom, and action taken 
• Off-site surveillance activities, including actions taken 
• Job safety evaluations stating what was checked, results, and instructions or corrective actions 

• A list of instructions given/received and conflicts in plans and/or specifications 
• Contractor's verification statement 
• Site visitors/purpose, deviations from plans, difficulties/resolution 

The records will indicate a description of trades working on the project, the number of personnel 
working, weather conditions encountered, and any delays encountered. Both conforming and 
nonconforming features will be discussed with a statement that equipment and materials used 
during the work and workmanship comply with the contract. The original of this report shall be 
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furnished to the USACE Resident Engineer/CR on the first work day following the date covered 
by the report, although reports need not be submitted for days on which no work is performed. 
At a minimum, one report shall be prepared and submitted for every 7 days of no work and on 
the last day of a no-work period. All calendar days shall be accounted for throughout the life of 
the contract. The first report following a day of no work will summarize work for that day only. 
Reports will be signed and dated by the CQC Systems Manager/SHSO and other appropriate 
personnel, including subcontractors responsible for completion of activities. The report from the 
CQC Systems Manager/SHSO will include copies of test reports and copies of reports prepared 
by all subordinate QC personnel. 

4.2 MEETING NOTES AND CONFIRMATION NOTICES 
In addition to other required documentation, the DOM is responsible for taking notes and 
preparing reports for all meetings and teleconferences. Notes will be typed and the original 
report furnished to the USACE within 7 working days after the date of the meeting/biweekly 
teleconference for concurrence and subsequent distribution to all attendees. At a minimum, this 
report will include the following items: 

• Air Force Project Number, date and time the meeting/teleconference was held, and agenda 

• List of attendees, including name, organization, email address, and telephone number (for meetings) 

• Written comments presented by attendees attached to each report with the conference action noted: "A" for an approved comment, "D" for a disapproved comment, "W'' for a comment that has been withdrawn, and "E" for a comment that has an exception noted 
• Comments made during the meeting/teleconference and decisions affecting criteria changes 

• Conference notes that augment the written comments 
• Documentation of any augmentation of written comments 

Project meetings include the scope development meeting held at Cannon AFB, biweekly 
teleconferences to discuss work progress and project status, one site visit, and project kick-off 
meeting. The DOM or his designee is also responsible for providing a weekly record of all 
discussions, verbal directions, telephone conversations, etc., in which Foster Wheeler personnel 
or their representatives participated on matters relating to this contract and work. These records, 
which are entitled continnation notices, will be numbered sequentially and will fully identify 
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participating personnel, subject discussed, and any conclusions reached. The DOM or designee 
will forward to the Base Project Manager or designee and the USACE Resident Engineer/CR 
a reproducible copy of the confirmation notices within 7 working days. 

4.3 RECORD DRAWINGS 
In addition to the basic requirements for record drawings, all drawings will be developed or 
modified using Auto-CADD for required submittals. All Auto-CADD drawings will be 
compatible with the Auto-CADD system used at Cannon AFB. After construction, Foster 
Wheeler will provide the Base Project Manager with a copy of the Auto-CADD drawing files (on 
disk) and prints (drawings), which will include the as-constructed site conditions. 

4.4 FINAL SUBMITTALS 
Specific requirements pertaining to final submittals are provided in this section. Final submittals 
will be reproduced and distributed by mail to all reviewers via a carrier service that will provide 
overnight service. All reports shall be printed on recyclable paper to the maximum extent 
possible. 

Partial submittals will not be accepted unless prior approval is given in writing. A cover letter 
addressed to the Resident Engineer will accompany each final document and will indicate the 
following information: project, project number, project phase, date comments are due, to whom 
comments are to be submitted, and the date and location of the review conference, as 
appropriate. Depending on the recipient, all letters shall be coordinated with the USACE 
Resident Engineer/CR prior to the submittal date. The coverletter will not be bound into the 
document. 

One unbound copy of each submittal will be provided to USACE and to Cannon AFB when the 
project is completed. This copy will be in addition to the quantities listed in the submittal . 
register. All final submittals should be error free. 

4.5 SUPPORTING DATA AND CALCULATIONS 

The tabulation of criteria, data, calculations, cost estimates, etc., that are perfonned but not 
included in detail in the report will be assembled as appendices. Criteria provided by the 
USACE-Omaha District shall be referenced as appropriate. Persons performing and checking 
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calculations shall place their full names on the first page of all supporting calculations, estimates, 
etc., and initial the following sheets. The originator of the calculations may not also be the 
checker. Each sheet shall be dated and numbered in sequence. 

4.6 CORRECTIVE MEASURE REPORT 

All work performed under this delivery order shall be documented in a final letter report. This 
report shall include a description of tasks performed, supporting analytical data, DQCRs, and site 
maps showing the location of any excavated areas and sampling schematic. A draft letter report 
will first be provided to USACE and Cannon AFB for review; the fmal report shall incorporate 
all comments received on the draft report. 

5.0 NONCONFORMANCES 

5.1 NONCONFORMANCE REPORT 
Any work or materials not conforming to the technical specifications or contract requirements 
will be identified and documented on a Nonconformance Report as indicated in Figure 5-l. The 
Nonconformance Report will detail the nonconforming condition, recommended corrective 
action(s}, and disposition of the corrective action(s). The Nonconformance Report will remain 
open until the nonconforming condition has been satisfactorily resolved and verified by QC 
inspection staff. Upon receipt of notification of detected nonconformances from the USACE 
Base Project Manager, Nonconformance Reports for each item will be completed. 

5.2 IDENTIFICATION OF NONCONFORMING ITEMS 
Items identified as nonconforming will be documented on a Nonconformance Report, which will 
include the following information: 

• Description of nonconforming item or activity 
• Detailed description of nonconformance 
• Referenced criteria 

• Recommended disposition and corrective action to prevent recurrence (as applicable) 
• Affected organization 

Projects/Cannon/FTA4/Draft Soil Work Plan/APPE.DOC 05124100 D-17 May2000 



~ 

l 
J 

J 

l 
I 
J 

i 

CannonAFB 
Soil Removal Work Plan 

AppendixD 

5.3 CONTROL AND SEGREGATION 
The nonconforming items will be controlled to prevent inadvertent use. All items identified as 
nonconforming will be clearly identified and segregated from acceptable items when practical. 

5.4 DISPOSITION 
The disposition of Nonconformance Reports will include the necessary actions required to 
transform the nonconforming condition into an acceptable condition and may include reworking, 
replacing, retesting, or reinspecting. Implementation of the disposition may be done in 
accordance with the original procedural requirements, a specific instruction, or an FCR 
(Figure 5-2). 

5.5 CORRECTIVE ACTIONS 
Upon detection of a nonconforming condition, the CQC Systems Manager/SHSO will 
immediately take corrective action. In addition to resolving identified nonconforming 
conditions, corrective action records will also address the initial cause of adverse conditions and 
establish methods and controls to prevent recurrence of the same or similar types of 
nonconformances. The CQC Systems Manager/SHSO will monitor the corrective actions to 
verify that they were properly implemented and accepted and that the Nonconformance Report 
was closed out. 
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FIGURE 5-1 NONCONFORMANCE REPORT Page 1 of2 
FOSTER WHEELER ENVIRONMENTAL CORPORATION QUALITY ASSURANCE j REPORTN0(1) NONCONFORMANCEREPORT 

l 
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CLIENT OR PROJECT (2) DRAWING 
NO./SPEC 
NO. (3) SUPPLIER, CONSTRUCTION QC, OR P. 0. NO. (5) CONTRACTOR ( 4) 

DESCRIPTION OF COMPONENT, 
PART, OR SYSTEM (6) 

I. DESCRIPTION OF NONCONFORMANCE (7) (Items involved, Specifications, Code, or Standard to Which Items Do Not Comply, Submit Sketch if Applicable) 

NAME AND SIGNATURE OF PERSON TITLE/COMPANY DATE(9) REPORTING NONCONFORMANCE (8) 
II. RECOMMENDED DISPOSITION (10) 
(Submit Sketch If Applicable) 

NAME AND SIGNATURE OF PERSON TITLE/COMPANY DATE(l2) RECOMMENDING DISPOSITION (11) 
III. EVALUATION OF DISPOSITION BY FOSTER WHEELER ENVIRONMENTAL. REASON FOR DISPOSITION (13) 

IV. CORRECTIVE ACTION (14) 0 Required 0 Not Required 
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FIGURE 5-l NONCONFORMANCE REPORT Page2 of2 

FOSTER WHEELER ENVIRONMENTAL CORPORATION QUALITY ASSURANCE REPORT NO(l) NONCONFORMANCE REPORT 

0 QUALITY v. 0 ENGINEERING 
ASSURANCE ° CONSTRUCTION 0 OTHER 

NAME NAME (SIGNATURE) NAME (SIGNATURE) NAME (SIGNATURE) (SIGNATURE) 
DATE DATE DATE DATE 
0 ACCEPTED 0 ACCEPTED 0 ACCEPTED 0 ACCEPTED 0 REJECTED 0 REJECTED 0 REJECTED 0 REJECTED 0 ACCEPTED 0 ACCEPTED WITH 0 ACCEPTED WITH 0 ACCEPTED WITH COMMENTS COMMENTS COMMENTS WITH COMMENTS 
VI. VERIFICATION OF DISPOSITION ° REQUIRED 0 NOT REQUIRED (16) (17) BY ________ _ SIGNATURE ________ _ TITLE ________ _ DATE _____________ __ 
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FIGURE S-2. FIELD CHANGE REQUEST 

FOSTER WHEELER ENVIRONMENTAL CORPORATION ENGINEERING PROCEDURES 
DEVELOPING AND ISSUING ENGINEERING DOCUMENTS 

I Proj.No. I Field Change No. 

AppendixD 

Page 1 of2 

TO ____________ DEPT ____ LOCATION ___ _ DATE __ _ 

RE: ? Drawing No. ___________ _ Title. _________________ _ 
? Spec No .. ____________ _ Title. _________________ _ 
? 

Oili~------------------------------------------
1. Description (Items involved, submit sketch if applicable) 

I 2. Reasons for Change (If from disposition of nonconformance report, list report 1 number):__ ____ _ 

3. Recommended Disposition ? Minor Change ? Major Change 

4. Resident Engineer (Signature) Date Project Supt. Concurrence Date 
(Signature) 
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FIGURE 5-2. FIELD CHANGE REQUEST Page2 of2 

5. Disposition 
? NOT APPROVED (Give Reason) 

? CONSIDERED MINOR CHANGE- Approved per Recommended DispositionDesign 
documents will not be nonnally revised; field to maintain as-built records 

? CONSIDERED MAJOR CHANGE - Action will be taken as prescribed on DCN 

Lead Discipline Engineer or 
Designee 
(Signature) 

Date Project Engineer or Designee Date 

Project Engineer signs and returns to LDEfor transmittal to Resident Engineer with copies to: 

Project Others as Required 
Manager ___________ _ 

Project Supt. 

Project Files 
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LIST OF ACRONYMS 

AFB Air Force Base 

BTEX benzene, toluene, ethylbenzene, and xylene 

CFR Code of Federal Regulations 

ESS Environmental Safety Specialist 

FID flame ionization detector 
Foster Wheeler Foster Wheeler Environmental Corporation 

HASP Health and Safety Plan 

OSHA Occupational Safety and Health Administration 

PEL permissible exposure limit 
PESM Project Environmental Safety Manager PID photoionization detector 
PPE personal protective equipment 
ppm parts per million 

svoc semivolatile organic compound 
SWMU solid waste management unit 

voc volatile organic compound 
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1.0 INTRODUCTION 

This addendum to the Basewide Health and Safety Plan (HASP) provides the site-specific health 
and safety requirements for soil removal at Solid Waste Management Unit (SWMU) 109, 
Cannon Air Force Base (AFB), New Mexico. This plan serves as an addendum to the existing 
Final Basewide HASP for Cannon AFB prepared by Foster Wheeler Environmental Corporation 
(Foster Wheeler) (Foster Wheeler, 2000). The Basewide HASP contains requirements for 
personnel and training, site history, a description of the basic scope of work, personnel 
monitoring and protection, site control, decontamination, hazard evaluation, first-aid practices, 
and emergency-response activities. 

The purpose of the Corrective Measures Implementation is to minimize the threat to human 
health and the environment at SWMU 1 09. Site activities for this project consist of removing an 
area of contaminated soil at SWMU 109, performing verification and confirmation sampling and 
analysis, disposing of excavated soil, and <;ompleting site restoration. 
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2.0 AIR MONITORING 

Air-monitoring action levels have been developed to indicate the chemical concentrations in the 
breathing zone that require an upgrade in the level of personal protective equipment (PPE). 
General air-monitoring guidelines are presented in the Basewide HASP. All site workers will be 
properly fitted with PPE (i.e., respirators) and trained in their use (i.e., donning and doffing). 
Air-monitoring measurements for the worker most likely to have the highest exposure will be 
taken in the breathing zone. Transient peaks will not automatically trigger action. Action will be 
taken when levels are consistently exceeded in a 5-minute period. The action levels apply to all 
tasks performed on this site. 

Air monitoring falls into two categories: direct reading/environmental monitoring and personal
exposure monitoring. A photoionization detector (PID), equipped with a 1 0.2-electron volt 
lamp, calibrated with isobutylene, and referenced to benzene-in-air (or a flame ionization 
detector [FID] calibrated with and referenced to methane-in-air), will be used to monitor the 
breathing zone of workers to assess the potential presence of volatile organic vapors. Isobutylene 
has ionization potentials below 10 and will produce relative responses of approximately I: I 
using the PID or FID as described above. 

~ PID/FID readings will be obtained during direct push technology operations within the breathing 

. -~ 

zone. Monitoring will continue intermittently throughout sampling activities at a frequency of 
once every 15 minutes or another frequency as determined by the Environmental Safety 
Specialist (ESS), or whenever odors are noticed . 

Benzene levels in benzene, toluene, ethylbenzene, and xylene (BTEX) are usually a very minor 
component of the overall constituents. Although benzene is a very minor contaminant, sustained 
levels of more than 5 parts per million (ppm) in the breathing zone will require an upgrade <?f 
respiratory protection to Level C. Personnel will wear full-face respirators with organic vapor 
cartridges. IfMSA cartridges are used, cartridges will be used for 8 hours per day assuming that 
the humidity is less than 50 percent, ambient temperature does not exceed 100 degrees 
Fahrenheit, and total organic vapors as measured by a PID or FID do not exceed 50 ppm at any 
time. This is a very conservative approach to employee protection because it presumes that 
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20 percent of the measured organic vapors are benzene, which is extremely unlikely. If 
cartridges other than MSA are used, the Project Environmental Safety Manager (PESM) should 
be contacted for a cartridge change schedule from the cartridge manufacturer. Cartridges will be 
discarded at the end of each shift. 
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3.0 HAZARD IDENTIFICATION 

Attachment I presents the potential hazards associated with the activities planned for the soil 
J removal at SWMU I 09 and the measures to be taken to mitigate potential hazards in the field. 

Sections 3 .I and 3.2 present detailed information pertaining to the chemical and physical hazards H that may be encountered at the site. Section 3.3 provides project-specific requirements for the 
levels of personnel protection required during field activities. 

J 
; 

) 
-J 

3.I CHEMICAL HAZARDS 

Previous soil analytical results from the site were reviewed during the work plan preparation. 
Contaminants known to be present at the site can be grouped into three categories: semivolatile 
organic compounds (SVOCs), volatile organic compounds (VOCs) and petroleum hydrocarbons. 
The planned soil removal sampling offer minimal exposure; therefore, risk is minimal. However, 
significant exposure to VOCs could occur if soil samples are saturated with "free product" or 
vapors persist in the breathing zone. 

Exposure to the vapors ofBTEX greater than the permissible exposure limit (PEL) for each 
compound, as defined by the Occupational Safety and Health Administration (OSHA), may 
produce irritation of the mucous membranes of the upper respiratory tract, nose, and mouth. 
Overexposure may also result in the depression of the central nervous system. Symptoms of 
such exposure include drowsiness, headache, fatigue, and drunken-like behavior. Benzene has 
been determined to be carcinogenic, targeting blood-forming organs and bone marrow. 

Exposure to the vapors of many chlorinated organic compounds, such as tetrachloroethylene and 
trichloroethylene, above their PELs will result in similar symptoms. The actual PELs, as set by 
the OSHA, vary depending on the specific compound. 

Overexposure to the vapor from these compounds can cause irritation of the eyes, nose, and. 
throat. The liquid, if splashed in the eyes, may cause burning, irrigation, and damage. Repeated 
or prolonged skin contact with the liquid may cause dermatitis. Acute overexposure to 
chlorinated hydrocarbons depresses the central nervous system and causes such symptoms as 
drowsiness, dizziness, headache, blurred vision, incoordination, mental confusion, flushed skin, 
tremors, nausea, vomiting, fatigue, and cardiac arrhythmia. Alcohol may worsen symptoms of 
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overexposure. If alcohol has been consumed, the overexposed worker may become flushed. 
Some of these compounds are considered to be potential human carcinogens. 

The vapor pressures of these compounds are high enough to generate significant quantities of 
airborne vapor. On sites .where high concentrations of these compounds are present, this 
situation can result in a potential inhalation hazard to the field team during subsurface 
investigations. However, if the site is open and the anticipated quantities ofVOC and SVOC 
contamination are small (i.e., ppm concentrations in the soil), overexposure potential will ~so be 
low. 

3.2 PHYSICAL HAZARDS 

The use of trucks, backhoes, and other mechanical equipment presents potentially serious 
construction hazards. Whenever such equipment is used, personnel in the vicinity shall be 
limited to those who must be present to complete their assigned duties. All personnel must avoid 
standing within the turning radius of the equipment or below any suspended load. Job sites must 
be kept as clean, orderly, and sanitary as possible. When water is used, care must be taken to 
avoid creating muddy or slippery conditions. If slippery conditions are unavoidable, barriers and 
warning signs must be used to warn of these dangers. 

A "Comp~tent Person" must perform frequent and regular inspection of the site, materials, and 
equipment, in accordance with Title 29 ofthe Code of Federal Regulations (CFR) 1926.20, to 
identify site hazards. All personnel on site shall be provided with the information and training 
necessary to avoid accidental injury and to assure that the site is maintained in such a way that 
slip, trip, and fall hazards are recognized and eliminated or controlled. Basic PPE (steel-toe 
boots, hard hats, and safety eyewear) must be available and their use enforced. Hearing 
protection will be worn by personnel in contact with drilling equipment. 

3.2.1 Fire and Explosion 

The possibility of flammable materials being encountered during field activities must be 
recognized, and the appropriate steps necessary to minimize fire and explosion must be observed. 
This procedure applies to situations where excessive organic vapors or free products are 
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encountered. At least one 1 0-pound ABC fire extinguisher must be located within 100 feet of 
each work area. 

3.2.2 Heat and Cold Stress 

Overexposure to temperature extremes can represent significant risks to personnel if simple 
precautions are not observed. Typical control measures designed to prevent heat stress, 
including dressing properly, drinking plenty of the right fluids, and establishing an appropriate 
work/break regimen must be taken. Typical control measures designed to prevent cold stress 
also include dressing properly and establishing an appropriate work/break regimen. The project 
manager must assure that the appropriate measures are observed. 

3.2.3 Moving Vehicles and Traffic Safety 
All vehicular traffic routes that could impact worker safety must be identified and 
communicated. Whenever necessary, barriers or other methods must be established to prevent 
injury from moving vehicles. This is particularly important when field activities are conducted 
in parking lots, driveways, ramps, or roadways. Title 29 CFR 1926.201 specifies that when 
signs, signals, or barricades do not provide adequate protection from highway or street traffic, 
flagmen must be used. Flagmen must wear red or orange garments, and garments worn at night --i must be reflective. 

3.2.4 Pedestrian Traffic 

The uncontrolled presence of pedestrians during drilling activities can be hazardous to both 
pedestrians and site workers. Prior to the initiation of site activities, the site shall be surveyed to 
determine if, when, and where pedestrians may gain access. These access areas include 
walkways, parking lots, gates, and doorways. Exclusion zones constructed of barriers or caution 
tape shall be used to exclude all pedestrian traffic. Exclusion of pedestrian traffic is intended to 
prevent injury to the pedestrians and eliminate distractions, which could cause injury to site 
workers. 

3 .2.5 Manual Lifting and Material Handling 
The following procedures shall be adhered to for manual lifting and material handling: 
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• Always bend at the knees when lifting heavy objects such as sample coolers and equipment cases. 

• Keep the weight close to your body. Do not twist or tum the body while lifting. 

Appendix E 

• Get help or use a mechanical device when lifting awkward-shaped objects or objects too heavy to comfortably lift alone. 

3.3 PERSONNEL PROTECTION 

The ESS shall determine the level of protection required during field activities and whether the 
level of protection needs to be upgraded or downgraded. Appropriate documentation shall be 
forwarded to the PESM. It is anticipated that Level D or modified Level D will be required for all 
field activities. Requirements for Level D and modified Level D are discussed below. 

3.3 .1 Level D Protection 

The following PPE shall be considered typical Level D protection: 

• Coveralls 

• Leather or chemical-resistant work boots with a steel toe and shank 
• Work gloves 

• Safety glasses, chemical splash goggles, or a face shield (as determined by the ESS) 
• Hard hat (as determined by the ESS) 

• Hearing protection (as determined by the ESS) 
• Outer latex disposable boots (as determined by the ESS) 
• Disposable nitrile outer gloves and latex inner gloves (required for sampling) 

3.3.2 Modified Level D Protection 

Level C protection is not anticipated; however, modified Level D protection shall be used when an 
increased need for dermal protection is recognized or if air-monitoring results are above actiorJ. 
levels (1 ppm for benzene). 

3.3 .3 Level C Protection 

Level C protection is not anticipated. 
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4.0 PROJECT PERSONNEL AND EMERGENCY PROCEDURES 
Key project personnel on Delivery Order 28, Work Authorization Directive 1, their J responsibilities, and telephone numbers are provided in Table 1. Emergency contacts for this 
project are provided in the health and safety contact summary sheet (Attachment 2). Mr. James j Morning of Foster Wheeler will serve as the ESS, providing health and safety support throughout 
the field program. 

I 

J 

Table 1. Key Personnel and Responsibilities 
Name Responsibility Telephone Numbers Carol Bieniulis Delivery Order Manager (505) 878-8924 Office 

(505) 934-0879 Cell Charley Haddox Task Order Manager (303) 980-3533 Office James Morning, OHST Foster Wheeler Cannon AFB Site Manager/ESS (505) 479-2668 Office 
(505) 430-2307 Cell Roger Margotto, CIH PESM (619) 234-8696 (ext. 203) Office 
(714) 810-3742 Pager 

4.1 HOSPITAL ROUTE 

Attachment 3 contains a route map with directions to the civilian hospital in Clovis, New 
Mexico. 

4.2 AGREEMENT AND ACKNOWLEDGMENT 
~ All project personnel on site, subcontractor personnel, and visitors are required to read the 

Basewide HASP and the site-specific addendum and sign the agreement and acknowledgment 
sheet (Attachment 4) prior to conducting field activities. Foster Wheeler personnel have the 
authority to stop field activities at this site if an activity is not performed in accordance with the 
requirements of the HASP or site-specific addendum. 
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5.0 INCIDENT REPORTING 

In the event of an accident or incident, an incident report and investigation form, as provided in 
the Basewide HASP, must be completed within 24 hours. This is an internal reporting 
document. In addition to current Foster Wheeler incident reporting procedures, accident 
investigation procedures pursuant to United States Army Corps of Engineers EM 3 85-1-1, 
Section I d should be implemented. 

Depending upon the nature of the incident, additional agencies or individuals that may need to be 
notified include the United States Environmental Protection Agency, New Mexico Environment 
Department, OSHA, and the base point of contact. Unless otherwise mandated by law, no 
outside agency may be contacted without explicit approval by the United States Air Force. 
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SITE-SPECIFIC HEALTH AND SAFETY PLAN ADDENDUM 

IDENTIFICATION AND APPROVALS 

PROJECT NAME: 

LOCATION: 

CONTRACT NUMBER: 

CLIENT: 

DATE PREPARED: 

REVISION: 

PREPARED BY: 

Carol Bieniulis 
Delivery Order Manager 

Roger Margotto, C.I.H. 

Soil Removal at SWMU 109 

Cannon Air Force Base 

DACW45-94-D-0003 
Delivery Order No. 28 
Work Authorization Directive 7 

U.S. Army Corps of Engineers-Omaha District 
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ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

SITE MOBILIZATION 

Potential Hazards Recommended Controls 
Potential exposure to chemical • Delineate exclusion zones and use PPE specified in SSHP. hazards I 

• Visual observation shall be used to verify selection of PPE . 
I • Identify all chemical hazards and receive training (MSDS) regarding safe handling I 

of chemicals. The SHSO will file copies of all MSDSs at the site. 
Noise exposure • Hearing protection (as needed if noise inhibits verbal communication at normal I 

speaking levels) will be worn by operators and site personnel with a noise reduction 1 

rating capable of maintaining personal exposure below 85 dBA (earmuffs or 
earplugs). 

I 

Biological hazards such as • Wear PPE. 
I snakes, insects, or spiders could 

Look carefully for snakes, insects and spiders before stepping into any area or cause injury or bites • 
I before placing hands near the ground. 

• Use insect repellant as necessary . 

Slip, trip, and fall hazards • Work areas shall be visually inspected and slip, trip, and fall hazards shall be 
marked, barricaded, or eliminated, if feasible. Use care in work area; look for 
depressions and obstructions. 

• Employees shall only be allowed to work on walking/working surfaces that have 
the strength and integrity to support employees safely. Walking/working surfaces 
for this requirement include the edges of trenches. 

• Employees performing work on a walking/working surface with an unprotected 
side or edge which is 6 feet or more above a lower level shall be protected from 
falling by the use of guardrail systems, safety net systems, or personal fall arrest 
systems. 

• Openings of 18 inches or more in diameter must be covered and marked. All 
openings less than 18 inches in diameter and all holes must be marked or 
barricaded. 

AHA-1 October 2006 
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Set up work areas 
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ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

SITE MOBILIZATION 

Potential Hazards Recommended Controls 
Sharp objects/punctures • Wear cut-resistant work gloves when sharp edges or other objects may cause the 

possibility of lacerations or other injury. When possible, sharp edges will be 
blunted. 

• Workers should not stand or walk on equipment or supplies . 
Strains from manually moving • Personnel will be trained to use proper lifting techniques such as keeping the materials and equipment back straight, lifting with legs, limiting twisting, and getting help when moving 

bulky/heavy materials and equipment. Use of hand truck shall be encouraged. 

• Employees will not lift more than 50 pounds . 

• Pre-employment back evaluations are recommended for craft workers who may 
be at greater risk of developing low back pain or low back injury. 

• Surveys shall be performed by qualified persons to identify and evaluate tasks 
that might result in injuries due to ergonomic hazards. The focus of the surveys 
will be operations that involve the manual lifting and moving of objects of 
excessive weight or asymmetric size. 

• Hand tools shall be selected to minimize the following stressors: chronic muscle 
contraction or steady force, extreme or awkward finger/hand/arm positions, 
repetitive forceful motions, excessive gripping, pinching, and pressing with hand 
and fingers. 

Exposure to extreme • Monitor for heat stress. Provide fluids and rest breaks during warm weather and temperatures while wearing impermeable protective clothing. 
Eye hazards • Safety glasses are the minimum required eye protection for all work areas . 
Lack of communication in widely • Ensure each work team has a telephone or a two-way radio or access to a dispersed areas telephone for communication. 

• If more than one team at a time is working, ensure there is communication 
between the work teams and project management. Workers must work in teams 
of two or more. Each team must use the "buddy" system. --

I 
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ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

SITE MOBILIZATION 

Principal Steps Potential Hazards Recommended Controls 
Set up work areas Struck by or against vehicles • Wear high-visibility reflective vests at all times in work area. (Continued) 

• Make eye contact with operators of vehicles . 

• Understand and review posted hand signals. Traffic barricades, signs, flags, and 
backup spotters will be used during field activities, as necessary. 

Power and hand tools • Inspect all tools before each use. Discard or tag out any tool that is not safe, has 
broken handles, patched handles, missing guards, and so forth. 

• Personnel will be trained in the proper use of hand and power tools . 

• If power tools are connected to power sources other than batteries, the tools will 
be grounded or double insulated and connected to a GFCI outlet. 

Material handling • Identify and avoid pinch points . 

• Maintain communication with others involved in material handling . 

• Use appropriate PPE . 

Equipment to be Used Inspection Requirements Training Requirements 
Vehicles, equipment, hand tools Daily and before use • Only DOT-licensed personnel will operate vehicles. 

• Specific training for power tools and hand tools will be provided . 
---- - - -- - - -- - -- - - -- --

dBA decibels, A-weighted scale 
DOT Department of Transportation 
GFCI ground fault circuit interrupter 
MSDS Material Safety Data Sheet 
PPE personal protective equipment 
SHSO Site Health and Safety Officer 
SSHP Site Safety and Health Plan 

-
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Principal Steps 

Excavation 
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ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

EXCAVATION, BACKFILL, AND HAULING 

Potential Hazards Recommended Controls 
Contact with underground utilities • Physically verify the location and depth of existing utilities prior to starting 

excavation through geophysical and utility survey. 

• Complete Cannon AFB Dig Permit prior to any disturbance of ground . 

• Protect all existing utilities during excavation . 

• Perform excavation within 4 ft of existing utilities by hand and/or non-aggressive 
methods. 

• Protect all underground utilities as soil is removed around or under the utility line . 
Struck by or against heavy • Wear reflective warning vests when exposed to vehicular traffic. equipment 

Avoid equipment swing areas . • 
• Make eye contact with operators before approaching equipment. 

• Understand and review posted hand signals . 

• Workers must always be in visual sight of the operators . 

• Use trained spotters . 

Exposure to chemical • Conduct air monitoring for contaminants as excavation activities proceed contaminants or potential gases, according to the SSHP. 
such as natural gas from a 

If odors are detected, immediately check for the presence of potentially explosive leaking gas line • 
gas concentrations. 

• Wear PPE as required . 
-- -- - ----- ---------- --·------
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ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

EXCAVATION, BACKFILL, AND HAULING 

Potential Hazards Recommended Controls 
Excavation hazards • Ensure proper shoring or sloping. 

• Spoil banks and equipment must be at least 3 ft away from the excavation . 

• Use diversion ditches, dikes, or other means to prevent surface water from 
entering an excavation and to provide good drainage of the area adjacent to the excavation. 

• Daily inspections of excavation, the adjacent areas and protective systems shall 
be made by the project assigned competent person. The excavation/trenching permit must also be completed by the competent person each day. 

• Maintain eye contact with operators. Personnel must wear visible vests . 

• Avoid climbing on berms and stockpiles. Cover all stockpiles . 

• Workers will not work under any equipment or loads . 

• Barricade all open excavations as required by the work plan . 

• Handle soil carefully to avoid dust generation . 
Failure to protect excavations as • Install barricade protection as required by EM 385-1-1, Section 25. required by EM 385-1-1, Section 

• At a minimum, all excavations left open overnight will be fenced unless they are 25 could cause injury to workers 
and local population located in a secured fenced area where no persons other than workers have 

access. 

• Cover all open excavations with trench plate, if possible. Place barricades and 
signs as appropriate. 

• If excavations are located on roads that will be partially closed or off to the side of open roads, or are located in any area where vehicles may drive, the excavation will be barricaded as required by EM 385-1-1, Section 25 and reflectors and/or 
flashing lights will be placed so that excavation activity is marked during hours of darkness. Verify that flashing lights are working at night. L__ - -··-· -- -· - - --
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Principal Steps 

Excavation (Continued) 

Shoring, if used to protect 
employees, if employees must 
enter the excavation 

Backfilling 

Dr-- '"'ina/ App A AHA Update. doc 

ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

EXCAVATION, BACKFILL, AND HAULING 

Potential Hazards Recommended Controls 
Falling into trench • If walkover ramps are used they must meet the requirements for fall protection: 

Standard guard rails, designed for the weight of personnel and equipment, fixed 
(staked) to ground at both ends, inspected daily. 

• For excavations that are over 4ft in depth, ladders will be placed in the 
excavation to provide access and egress within 25 ft lateral (for example, one 
ladder placed in center of 50ft lateral provides egress within 25 ft on either side). 

• Ladder must extend 3 ft above edge of excavation and must be placed at an 
angle that is Y. of the height. 

Strains from use of tools, such as • Maintain steady pace when using tools and take adequate rest periods . shovels 
If possible, rotate tasks among the workers . • 

• Use appropriate tools for the task and maintain tools in good condition . 
Heavy equipment hazards • Equip all heavy equipment on this project with rollover protection systems and 

backup alarms. 

• Stay clear of moving equipment unless necessary. (If working near equipment 
workers must be in visual contact with the operator.) 

• Inspect all equipment daily before use to ensure proper maintenance is being 
performed. 

• Make eye contact with operator, heavy equipment has right-of-way . 
Improper construction or • Insure support system is installed according to specifications and is capable of installation leading to collapse of supporting sidewall of excavation. 
excavation wall 

All support systems are to be inspected by a qualified engineer . • 
Struck by or against heavy • Wear reflective warning vests . 
equipment or trucks 

• Avoid equipment swing areas . 

• Make eye contact with operators before approaching equipment or trucks . 

• Always use spotters when backing up . 

• Understand and review posted hand signals . -
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Appendix A 

ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

EXCAVATION, BACKFILL, AND HAULING 

Principal Steps Potential Hazards Recommended Controls 
Backfilling (Continued) Damage to utilities • Ensure that utilities are protected from the fill material as it is being placed . 

• Be sure fill materials had no rocks or objects that could damage the utilities . 

• Follow work plan for proper placement and compaction of backfill. 
Hauling, material must be hauled Struck by or against heavy • Establish and follow a traffic control plan . from the excavation and backfill equipment or trucks 

Wear reflective warning vests . must be hauled to the excavation • 
• Avoid equipment swing areas, and designated traffic routes . 

• Make eye contact with operators before approaching equipment or trucks . 

• Understand and review posted hand signals . 

• Use spotters and flaggers as necessary to direct trucks as well as any nearby 
traffic. 

Loading trucks • Prohibit truck drivers from standing near trucks as they are being loaded . 

• Prohibit truck drivers from sitting in the cab of trucks as they are being loaded, 
unless the truck is equipped with a cab protector (FOPS). 

Dirt and dust can accumulate on • Brush off trucks before they enter a paved road . 
roads used for transport of 

• Tarp truck or load truck in such a manner to prevent dirt and dust from getting on material 
to paved roads. 

Equipment to be Used Inspection Requirements Training Requirements 
Heavy equipment, dump trucks Daily and before use Only trained equipment operators may operate heavy equipment; only DOT-licensed 

personnel will operate trucks. -- -

AFB Air Force Base 
DOT Department of Transportation 
EM Engineer Manual 
FOPS Falling Object Protective System 
ft fooUfeet 
PPE personal protective equipment 
SSHP Site Safety and Health Plan 
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Appendix A 

Principal Steps 

Decontaminate equipment 

Demobilization and site 
restoration 

Dr ,. '"'ina/ App A AHA Update. doc 

ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

DEMOBILIZATION 

Potential Hazards Recommended Controls 
Atmospheric and contact hazards • Wear required PPE. 

• Use ambient air monitoring and visual monitoring to verify PPE selection . 
Slip, trip, and fall hazards • Visually inspect work areas and slip, trip, and fall hazards will be marked, 

barricaded, or eliminated as feasible. 

• Maintain proper illumination in all work areas . 
Exposure to high temperatures • Monitor for heat stress . 

• Maintain fluid intake and take breaks, as needed . 
Strains from manually moving • Use proper lifting techniques such as keeping back straight, lifting with legs, materials and equipment limiting twisting, and getting help when moving bulky/heavy materials and 

equipment. 

• Use of lifting devices whenever possible . 

• Pre-employment back evaluations are recommended for craft workers who may 
be at greater risk of developing low back pain or low back injury. 

• Surveys shall be performed by qualified persons to identify and evaluate tasks 
that might result in injuries due to ergonomic hazards. The focus of the surveys 
will be operations that involve the manual lifting and moving of objects of 
excessive weight or asymmetric size. 

• Hand tools shall be selected to minimize the following stressors: chronic muscle 
contraction or steady force, extreme or awkward finger/hand/arm positions; 
repetitive forceful motions, excessive gripping, pinching, and pressing with hand 
and fingers. 

• Do not lift more than 50 pounds without help . 
Struck by or against heavy • Wear high visibility reflective vests when exposed to vehicle traffic . equipment Make eye contact with operators before approaching equipment. 

• Understand and review posted hand signals . 

• Use traffic barricades, signs, flags, and backup spotters during demobilization . ----
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Principal Steps 

Demobilization and site 
restoration (Continued) 

Draft Final App A AHA Update. doc 

ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

DEMOBILIZATION 

Appendix A 

Potential Hazards Recommended Controls 
Electrocution • Allow only qualified electricians to disconnect electrical circuits. Follow lockout, 

tag-out protocols. 

• Inspect all extension cords daily for structural integrity, ground continuity, and 
damaged areas. 

• Document extension cord inspection . 

• Use GFCis on all outdoor 115- to 120-volt, 20 ampere or less, circuits . 

• Cover or elevate electric wire or flexible cord passing through work area to 
protect it from damage by foot traffic, vehicles, sharp corners, projections, or 
pinching. 

• Keep plugs and receptacles out of water unless they are approved- submersible types. 

• Ground all electrical circuits in accordance with the National Electrical Code 
(NEC) or other applicable regulations or standards. 

• Temporary wiring is not allowed to pass through walls, doors, or windows 
(extension cords are one type of temporary wiring). 

• If a generator is used, be sure it is a type that does not require grounding. If it 
requires grounding, follow manufacturer's directions. NEC 250-6 lists the 
exceptions for grounding portable and vehicle mounted generators. 

• If electricity is used from nearby buildings- verify that it is acceptable to the base 
to use those sources. In all cases ensure that all connections meet NEC 
requirements. Ensure that voltage, amperage and circuit breakers are rated for 
the equipment to be used. 

Struck by or against heavy • Wear high visibility reflective vests when exposed to vehicle traffic . equipment 
Make eye contact with operators before approaching equipment. • 

• Understand and review posted hand signals . 

--

'---• _ U_~>e !raffle barricades, signs, flags, and backup spotters during demobilization. 
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Appendix A 

Principal Steps 

Demobilization and site 
restoration (Continued) 

Equipment to be Used 

Heavy equipment, hand tools, 
power tools 

ACTIVITY HAZARD ANALYSIS 
Removal of Contaminated Soil at SWMU 109, FTA4 

Cannon Air Force Base, New Mexico 

DEMOBILIZATION 

Potential Hazards Recommended Controls 
Material handling • Identify and avoid pinch points. 

• Maintain communication with others involved in material handling . 
• Use appropriate PPE. 

Strains from manually moving • Use proper lifting techniques such as keeping back straight, lifting with legs, materials and equipment limiting twisting, and getting help when moving bulky/heavy materials and equipment. 

• Use lifting devices whenever possible . 

• Pre-employment back evaluations are recommended for craft workers who may be at greater risk of developing low back pain or low back injury. 
• Surveys shall be performed by qualified persons to identify and evaluate tasks that might result in injuries due to ergonomic hazards. The focus of the surveys will be operations that involve the manual lifting and moving of objects of excessive weight or asymmetric size. 

• Hand tools shall be selected to minimize the following stressors: chronic muscle contraction or steady force, extreme or awkward finger/hand/arm positions, repetitive forceful motions, excessive gripping, pinching, and pressing with hand and fingers. 

• Do not lift more than 50 pounds without assistance. ---------------------------

Inspection Requirements Training Requirements 
Daily and before use • Only trained equipment operators may operate heavy equipment; only DOT-licensed personnel will operate trucks. 

• Specific training for power tools, hand tools, and electrical safety . 
DOT Department of Transportation 
GFCI ground fault circuit interrupter 
NEC National Electrical Code 
PPE personal protective equipment 
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Attachment 2 

Health and Safety Contact Summary Sheet 
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HEALTH AND SAFETY CONTACT SUMMARY SHEET 

Foster Wheeler Environmental Corporation-Albuquerque Office 
Telephone No.: (505) 878-8900 
Address: 6605 Uptown Blvd., Suite 220, Albuquerque, NM 87110 

CONTACT NAMEffELEPHONE NUMBERS 
Name and Title Telephone No. 

Carol Bieniulis, Delivery Order Manager (505) 878-8924 
(505) 934-0879 Cell 

Charley Haddox, Task Manager (303) 980-3533 
Sanford Hutsell, Base Point of Contact (505) 784-6378 
James Morning, Foster Wheeler Site (505) 479-2668 
Manager fEES (505) 430-2307 Cell 

EMERGENCY TELEPHONE NUMBERS 
Agency Telephone No. 

Ambulance (Base) (505) 784-4033 
Fire Department (Base) (505) 784-2578 
Base Hospital (505) 432-6866 
Poison Control (800) 432-6866 
EPA (information line) (800) 424-9346 
National Response Center (800) 424-8802 
Chemtrec (800) 424-9300 
Civilian Hospital (Clovis) (505) 769-2141 
Clovis High Plains Hospital 
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Attachment 3 

Route to Hospital 
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SITE SPECIFIC HEALTH AND SAFETY PLAN ADDENDUM 

Cannon Air Force Base, New Mexico 

U.S. Army Corps of Engineers, Omaha District 

Figure E-1 

Hospital Route Map 

~ 
Foster Wheeler Environmental Corporation 
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Health and Safety Plan Acknowledgment 
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HEALTH AND SAFETY PLAN ACKNOWLEDGMENT 

This form serves as documentation that field personnel have read, have been informed of, and 

understand the provisions of the Site-Specific Health and Safety Plan Addendum. In signing this 

form, each person will understand the following statement: 

I have read, or have been informed of, the HASP. I understand the information presented and 

will comply with the provisions contained therein. 

< -'·' .•·, .': ' 
·. ·;, Signature . . · Name 
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Attachment 5 

Material Safety Data Sheets 
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Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

One Gc::niwn Plaza 
Schenectady, NY 12304-4690 USA 

(518) 377-8854 

Sheet No. 467 
Automoti~e Gasoline, Lead-free 

Issued: 10/81 Revision: A, 9191 

Automotive Gasoline, Lead·fre~ Description: A mixtun: of vo]s.tile hydroc:arbon.~ composed mainly of bnmched-chain R 1 NJo.PA 
paraffin~. cyclopl:lnlffins, olefins. :auph.thi:lle~. and aromatics. In general gasoline is produced from p~troleum. 10hal~ oil. I 2 ~3• 

0 Athaba.sca rar ~ancl.c;. and cool. Motor gw;olines arc JD!Ide cllietly by cracking processes, which convert heavier p~troleum S 2* 
fnu.:tions into more volatile fractions by thCII1Uil or cat.alytic decomposition. Widely us~d as fuel in interwil comhustiou ~s~ 
1:11gine" of the spark-ignited. rec:.iprocating type. Automotive gasoline w ILI1 octane nwnbcr of approximately 90. A high ab~orpii011 
content of llroma.tic hydrocarbon~ and a consequent high toxicity arc also a~<:ociated with a hish ocl!lnc r .. ting. Some 
&~1Solines sold in the US con !&:a a minor proportion of tc!r~~.C!hylleacl which is added iD concentrnrions not c::cceeding 3 ml 
pet gallou to pNvent engine "knock." However, methyl·tet1-butyl ether (MTBE) has ltlmo~t completely replaced 
tetnu:thyllead. 
Other De!li~natinn.~ CAS No. 8006..(il·9. benzin, gasoline. gasolene. motor spirits. D:.tturld ga.~oline, petrol. 
Manufacturer: Contact your supplier or distributor. Cotb"Ull latest Chemical Week Buyers' GuideM for a supplier.; list. 

C'..autioll$: !Jlhalation of llUtornotive gasoline vapors ClU1 cau.~e intense buming in throat and lungs, ceutnll nervous system (CNS) 
depr~sion, and possible fatal pulmoD:.Il')' edema. Gasoline is a dangerous .lire and explosion hazard when exposed to heal und flames. 

HMJS 
H 2 
F 3 
R 1 
PPGt 
t Sec. R 

Section 2~: Jngredi~nt$:!l.,:d::occiip~~:~~a.J:Exp~~ur~Li~(S.:::.::: ::.: :·:: ·· · · ·::: :·~::: :.: .... ·,, · · ·: .. : :·::.:: · ·,::, ·: : ...... . 
Automotive gasoline. lead-free• 
1990 OSHA PEL11 
8-hr TWA: 300 ppm. 900 mpjm, 
15-min STEL: 500 ppm. 1500 m¢n\ 

1.990-91 ACGIH TL Vs 
TWA: 300 ppm. 890 mglrrr 
STEL: 500 ppm. 1480 mglm' 

1990 NIOSH REL 
None established 

1985-86 Toxicity Data• 
Man. inh:Uation. TCr,.: 900 ppm/1 hr; to.'<ic effects include sense 

organs and special senses (co11junctiv-.t. irritation), behavioral 
(hallucinations. distorted perceplioll$), lungs, thor3X. or 
respiration (cough) 

Human. eye: 140 ppm/8 hr. toxic effect..; include mild ini.tation 
Ral iDbalation. LC50: 300 glm'IS min 

• A typical modem gusoline composition is SO~ parafrl.n.~ 14~ III'OUlatiell, and 6" old"ms.The mean benzene ~ntent i~ appro.ximntdy 1%. Olher additiv1:5 in~ludc 
!<ulfur, pho~rhorus. Will MT.BE. 
t Se.e NIOS}L RT£CS CLX3300000), for ndditiona.l toxicity cllltll, 

SectioJi3>.Phy.sie2l:Da~<;:::<:: :·::: .. : <:::::: :: <': .. :: :·'::.::·:<::: :·::. ::::~:·.:·:: ::: ::::·>:.:::' :.::::: <: :.:::: < :·:: :;: <:.::: :. :: : ....... ·: · · · · · · 
Boiling Puint: Initially. 102 op (39 °C); after 10% distilled, 140 •f Den.'iity/Specitic Gntvity: 0.72 to 0.76 ur60 op (15.6 ''C) 

(60 °C): after SO% distilled. 230 op (110 °C): after 90% distilled, Water' Sl)lubiUty: Insoluble 
338 op (170 6C); final boiling point, 399 op ('204 °C) 

Vapor Den.'lity (air= 1): 3.0 to 4.0 

Appearas~ and Odor: A clCU' ~osoline may be colored with dye), mobile liquid with a charncteristie odor rc:cogniz.able at ahout 10 ppm in llir. 

:s~c:ti~IJ 4.: :Fb·e:3ud. ~~pJo$iQ.ttP3~.:::::: :.~:>:>.·: ··:·: ::::.;:,·:·:.::::':: ... :::~·: :::.'::: :>:•.n;.}:·:: :::.: :·:·: >::: ··., · · ·::. : ~ :<·· ..... : . · · 
Fla!'lh Point: -45 °F (·43 °C) I Autoi.,Ution Tanperature: 536 to 853 op (280 10 4SG °C) I LEL: 1.3% v/v I UEL: 6.0% v/V 
Extinguillhin£ Media: Use dry chemical. carbon dioxide. or alcohol foam as cxtinguwnns media. Use of waller may be ineffective to extinguish 
fm:. but use warer spray lo knock down vapors and to cool fU'e-exposcd drums and tank.c; to prevent pressure rupr:ure. Do not usc a sulill :;rrenm of 
water since it may spn:llllthe fUel. · 
Unumal Fire or Explosion Hazards: Automobile gasoline i.~ an OSHA Class IB t1ammablc liquid and a dangerous fire llJld explosion hazard 
when exposed lo bQIItmd names. Vapors cm flow to an ignition source and nash haclc. Automobile gRSoline can ahio react violently with 
oxidizing agcnts. 
Special Fire· fighting Procedures: Isol~ hazard area md dcny entry. Since fire may produce toxic fumes, wear a self-contained hrealhing 
appardtuS (SCBA) with a t'ull faccpie<:e operated in pressure-demand or positive-pn:ssure mode, and full protective clothing. When the fire is 
extinguished, u.o;e non.o;parkiJlg tools for cleanup. Be llWaiC of runoff from (tn: control methods. Do not release to sewers or waterway" . 

• secti~ns~ ·R.~c~vi~Y::P.~f#::: ::·.·: :> ::::::: :::::·::: >.:··:·<:,:: ... ·: ::::::.:::::::::. · · · · :·.: ::::: :·:·:::: ::::: .. · · ..... , .: ::::.: 
Stability/Pulymcri7JU1on: Automotive g:.uolinc is stable at room tcmpcrd~ in clo.<ed contain.c:rs under normul storage and hAndling c:onditian.~. 
Hl).W'dous polymerization caamot occur. 
Chemical Incompatibilities: Automotive l!.ra..;oline can react with oxidizing materials such as peroxides, nitric acid, and pcrchloratcs. 
Cnnditions to Avoid: Avoid heat and ignition sourr.:cs. 
HaT.ardou." Produ.:ts or Decomposition: Thc:mul oxidative decomposition of automotive gasoline am produce oxides of carbon Hnd partially 
oxidized hydrocarbons. 

Copl/IIJ:hl C 11191 Gcnluml'lllllliNnl CoQIOIIIdOII. 
....... --'•' ••• ll't• ,._..e.,.,-'•- ...;:rt. .... ,,, .. N.N:•hrw'c ~ulM h IW'I'h.ihl._.. 



~ No. 467 Automotive Ga.~oline, Lead-free 9/91 

Section 6. Health Hazard ;Data .. ... . . · · · · · · ·:. ·.·:.~ : . : · · ·. · ··. . . . . . .. · •· -:: :: · .: :-. 
1 Carcinu~cnicity: In 1990 reports. the IARC list gasoline a.~ a pos:>ible human carcinogen (Group 2B). Although the JARC hliS assigned an overnll 

j evltluation 10 gu.~nlinc. it h~ not assigned n.n o.vcralJ evnluation 10 specific ~ubstanc.es witlpn !hi.~ group (iruulc:quate htmll\D. evidence). . 
Summary uf Ri.-;ks: G:1soJme v~pors nre co~~~d mo~~j~}{af:.~onou.-; .. V3por inhalat~on can cau.~e ccnlnll nervous system (CNS) dtpres~1on 
and ~on.<; mcmbrune and rc:Spll'atory. tnl.ct &mtation. .Bnet · · uons of hlgh concel).~llqns c:an caose a fat:il pulmmal)' edc:ma. Reported 
n:l!ponses to ~<;oline vapor concc.ntra!lon.~ .m:: 160 to 270 ppm causes eye snd throat l!TIIanon m several hours: 500 to 900 ppm cause$ eye, nose, 

l and lhro;~t .irritation. und diz~incss in 1 hr. a.nd 2009 ppm P,roduces mild anesthesia in 30 min. Hidler conccnlratiqns 3J'c: intoxicating in 4 to ,1~ 
minute~. Ir ktrge areas of skin are exposed to g:llioline. IOXJ,c wnounts may be absorbed. Repeated or Jlll?longed skin c:xpo,;ure causes clerrn:ltiUS. 
Ccrtnin individuals r:ruiY. t~¢velop hypersen.~itivity.lngestion c.:tlll cause: CNS depression. Pulmo~ a.<piration after ingestion c:au cau.<e severe 
pneumoniti~. ln adults, ingestion of20 to SO.~ ga.solilll: mny produ~ severe symptom~ of poisoning. 
Medical Condition.c: Aggravated by Luoz· Term E.'(posurr: None reported. 

'l Target OrJ:sn.~: Slcin. eye, respiratory and central nervous ~'}'Stems. '1 Primary Entry Routes: ID.halation, ingestion, skin contatt. 
Acute Eftel:t.<: Acute inhalation produces intense npse, throat. und lung inilatioo; head~c:S; biWTed vision: conjunctivitis: llushing of the face: 
menl'll confusion: .<taggc:rin,~; gait; slurred speech: and unconsciousnes:;, 50m£timcS with convulsions. Ingestion cau.c:es inebrililion (dnmkco.nc:$S), 

l 
vomiting. dizzin~ss: fever. drow~in~ss, contusion. IID.d cyanosis (a ~lue to dliik purplish ~lo!ation of s~in and ~ucous membrane caused ~Y.Jack 
of oxygen). Asplrlltlon causes chokmg. cough. shortness of breath, uu:n:ased rate of n:Splra.Uon, exccsSJvely rap1d hatrtbeat, fever. bronchi bs. anti 
pneumonitis. Other symptom.~ followmg ucute exposure include &."Ute hemorrhllge of the pancreas, fatty degeneration of !he liver and kidneys. 
and ~sive congestion of spleen. 
Chrun.ie Ell'ec~: Chronic 1ilhalcttion rerults in appetite los:s. nnusea, weight Joss, insomnia, and unusll&l sensitivity (hyperesthc:.-i:.t) oJ' the distal 

j 
extremities followed by motor weakness. muscular degeneration, and diminished tCDdon ret1exes II.Ild coordination. Repeated skin expo$ure can 
cau.~e blisterin& drying. and lesions. 
FIRST AID 
Eye.<: Gently lift the eyelids snd flush immediately and continuously with flooding amount.~ of water untU transported to M emergency medical 
facility. Con.<ult a phy:~ician immcdilltely. 

J Skin: Quiclclv remove contaminuttd clothing. Rin.o:e with flooding amounts of water for at lea.u IS min. For reddened or bli.~tered skin. con..;U)t a 
physician. wa.~h affc:ctecl area with soap and water. 
Inhlllation: Remove exposed person to fresh air 11nd SUP.port breathing as needed. 
l!!;estion: Never give t\1\)'thing by mouth to an un~:onsci.ou.'\ or convulsing person. If insested, do nor indu,·e vomiring due to aspirc~,tion hazard. 
Give conscious victim a mixture of 2 tablespoons of activo1ted charcoal :rmxed in 8 oz ot water to dri.nk. Con.-rult a physician immediately. 

1 ~:~~~:'~d, ~;i;:r:~~e~:~~s~:;;.;~;~;~;;:,~: ~~~;.~.s~~~o:~;·: :·:·::::: .: :: ·:: > :::: < ,: : . ::: : • :: :::: :·: .: .: : :: :. ::: :::: . 
SpiiVLellk: Notify safety persormel. evKCUAte all U!l.DtCe5sal)' personnel, remov.: hellt and _ignition source~. and provide maximum explosion-proof 

I 
ventilation. Cleanup personnel should prntect against vapor inhalation and liCJuid contnct. Use non.q,urking tools. Tllke up small spill$ with sand or 
other non<:omhu~tilile adsl,rbent. Dike stOillge area.< to control leaks and Spill~. Follow applicable OSHA ~gularions (29 CP.R 1 !I J 0.120). 
A9uatic Toxicity: Bluegill, trc:shwuter. LC, . 8 ppm/96 hr. 
Dlc:pn~l: Contact your supplier or a license~ contractor for detailed recomrnenclntions. Follow applicable Federal. ~tate. and JoClll ~gulations. 
EPA DcslgiLIItions 

j RCRA.tbza.rdous Wa.~te (40 CPR 261.21): Chamcteri.<tic ofignitability 
CERCLA HWlrdous Substance (40 CPR 302.4): Not listed 

- SARA Ext:rc.mcly .Ha.z.a.rdcius Sub$tllnce (40 CFR 355): Not listed 
SARA Toxic Chemic3.l (40 CPR 372.65): Not li&ted 
OSHA Oesi~ation11 

1 Listed :\S lUl Air Contaminmt (29 CPR 1910.1000. Table Z·l·A) 

J ~ectiori $~· Spe.clafPJ"oief#oh Daf:i~·:: : ':·::,::; .. :.:;.<· : : : : :. :, . . . :: : :_: >>:·:·: : : : :; :·:• :.::: ; : · ·:: : · ... : . :: :. ..;·:: : : : :: . < : .: : : : · · · · 
Co~dcs:. Wear ~tective eyeglasses or che.mical safety ,goggles. ~ OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Since 

I 
contact lens use m inclu.~II)' lS controversial. establish your own policy. . 
Respirator: Seek .~n.:ofess1onal.advice ~or to respirator selection and use. Follow OSHA n:spirator regulations (29 CfR 1910.134) and. if 
necessary. WCJI' u NTOSH-approved respirator. Tliere are no spc~oific NIOSH reccmms:nclation.~. However. for vapor concc:ntrlltion.< not immcdi· 
ately <tmgerous to life. or health.. u.<e chemir-:N c~dge rt:)'Pirator equipped with organic vapor QU"tridg~(5), or a sutJplic:d:ai! respirator. For 
emerGency or nonrouu.o.e oj)era.ttons (cltonmg sptUs. reactor vessels, or storage tanks), wear an SCBA. \Vaming! A•r·pu.rifymg respirorof'$ rio rwt 

l

prntf!r:t wurkti'S in OXJgl!n·ilcfidenr ormotpheres. 
Other: W~ imperv1ous gloves. boot.~. aprons. and gauntlets to ·prevent prolonged or repeated skin contact. Materials suc:h ~ neo11rene or 
polyvinyl alcohol provide excellent/good resistance for protective clothirig. Note: Resistance of specitic materials c.;,n vary from product to 
product. 
Ventilation: Provide general and loc:.i.l explosion-proof cxh.au.c:t ventilation systc:ms to llWnta.in airborne concenlr.lti!JrlS below the OSHA PELs 

I 
(Sec, 2). Local exhaust ventilation i~ preferred since it prevents contaminant dispm.ion into lhe work ar= by controlliDS it aL its $Outee. tiDJl 
Safety Statinn•: Make available in the work area emergency eyewa~b stations, safety/quick-drench showers, aod wash.Ulg fKcilities. 
Contaminated Equipment: Remove this material from your shoes and equipment Launder contaminated cloth.ing bc.fore wearing. 
Co~nts:. Never c:~t. drink. or ~ke in WC?rk areas. Practice good personal hygiene after U$ing this material. especially before eating. ~. 
smoking. Wilng the toilet. ur upplymg cosmetics. 

I Section 9~ Sp~ciaiPrediuijopsi.ilidCO.ril~~nu.<.< ::::: ;.:.:,: :::;::: :":.: :.::: :.:;::.:::: :::::::; :-.:::,: .:.·. > .:,: :. :::.::.::.::::. :<.::: :::::: ::: .. 
Sturl\gt .Requirements: Store in closed containers in a cool, dry. well-ventilated arc:a Mway from heat aDd ignition ~urces and strong oxidizing 
agent.~. Protect c.:ontaine~ from pby~it:lll damage. Avoid direct sunlight. Storllge must meet n:quirements of OSHA Class W liquid. OUt.~de or 

i dc:tli.Ched ~torage prcfcm::d. 
En~inuring Control~: A void vapor inhahlti011 and slcin or eye conracr. Consider a rcspirato!'Y protection P.rosram tltat illcludc:s rcgulnr training 
m.-un~CDance, inspection. and cv!'lualion: ~door usc of this materiB:J n:quircs explo~ion-proof txb:iust v~tJlauon to remove ':apors. Only use ' 
!.'ll:'olm~ ~~..~a fue! so~e due to Jts volaubry and flammablelexploslvc D.liture. Piacuce good pr::r.;onnl hYs•ene and housekeepmg procedl.llCs. Wear 
clc:m work clolhmg daily. 

Tra~~portationData (49 CFR 172.101, .102) 
DOT Sbippi~ Name: Gasoline (int:luding ca.sing-hi!ad muJ narurol) 
DOT HaDrd Cia~~= Flammable: liquid 

) 
JD No.: UN1203 
DOT Label: Flllitlllllible liquid 
DOT P11ckaginc Jo:xee~tions: 173.118 
OOT Pa.:kaif~ Requll'ancnts: 173 .119 

IMO Shippinz Name: Gasoline 
IMO Hazard Class: 3.1 
ID No.: UN 1203 
IMO Label: Flammable liquid 
IMDG Packaging Group: n 

MSDS Collrclion Rd'treJu~u: 26, 73, 99, 100, 101, 103.124.126, 127,132. 133. 136.138.140, 143. 146.153. 159' 
PrrpMtrd by: MAllison, BS; ladustriaJ Hypcne ReY!ew: DJ Wih-on. CIH; Mrdlcal Re,.iew: W Silverman, MO; Edlled by: JR Stuan. MS 95 

CUf)'l1~bl ~I ?.II ~ C:tWift Pllbliahia~ C<~~p~~IIUOn. Aft'/I!OIIIIIIcmal\1• or ~'lllodlllion ""WullhoopubUill«'l pcnniJsJOII II pcobibilad. 111111111<1115 M co chulillbUi!y otml'llmo~IIIO bcrc:U1 (ot lh<o pwa:lla&a's pupoo• 
·• ·•· 

0
' ' ' ' 0 ' I. ·• -"'·- ·'- oL •• _ .. _ _. __ ., _ _. • ..,, __ .,._ f'"-o!·•• 1 • ..... 1tMA•,.A-..................... hl, ...... .-... ..... fta ...... ..alietW,IfiiiJUf\81\d 
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DICHLORIDE 
1,2-Dichloroethane) 

·,.: .. , .. ·: .. ·····:. 
'; ·' 

H H 
I I 

Cl-C -c 8 
I I 
H H 

·' '. 

C) 
Y<:OHlLJ._,> 1978 

HMIS 
H 1 
p 3 
R 0 
PPE• 

1987 

• See Sect. 8 

-TWA: ~ 40 mg/m' 
OSHA PEL*1986-87 
8-Rr TWA: 50 ppm; 
Ceiling: I 00 ppm (15 Min.) 
NIOSH REL 1986-87 
10-HrTWA: 1 ppm 

R 1 
1 4 
s 2 
J( 4 

Ceiling: 2 ppm (15 Min.) 
Toxicity Datll 
Man. Jrihalation, TC : 4000--11 Hr "'The maximum illlowable _P-c:ak concenlnlliOD (above rhe ceiling level vslue) H Oral TD r...:.B .. rtr-•• 

of c~ne dichloride is 200 ppm t'or S minutes in any 3-honr period. · uman, · w= 4~ m..,., .. g 
CQMMElfiS: Additional d.'llll enncemins toxic doses and tumori~cnic. Man. Oral. TD"": zs92 mg/kg 
rcJ'I')cJUctlve, and mutagenic effects is listed (with n!cn:nce~) in tbe NIOSH Man. Or.d LD"": 714 mglkg 
RTECS 1983-84 supplement, pages 865-66. Rat, Or3l. LDso= 670 mgllcg 

m···:: ·~·. ~.· ... g,, ':::;:: .• '!::~::·:~'.::::,· .. ·.g::;::,. .. :-~::::,· ·:g.;::.r:,.:·.,·: >>-::•., 
Evaporation Rate (n-BuAc = 1) ... Not Listed 

Vapor Pressure ... 87 Torr at 77°F (2S"C) Specific Gravity ... 1.2569 at 69"F (20°C) 
Water Solubility ... Soluble in about 120 Parts Water Freezing Point ... -31.9"'F (·35.5°C) 
Vapor DalSi!y (Air"' 1) ... 3.4 Molc:c:ul.Hr Weight ... 98.96 Gnim:c!Mole 
Appearance and odor: Colorless. clear liquid Sweet. chloroform! ike odor is typical of chlorinated hydroc!U'oons. The rccog:oiticin 
thre.~ho!d (100% of te!lt panel) for ethylene dicbloridc: i$ 40 ppm. Odor detection probably indicate$ 1:1n c:xcessive expo$urc: to V:&pOr. High 
volatility and t1~tbiliry, coupled with its toxicity and carcinogenic potential. make thi.~ mnterial a major hCliltb hazard. 
COMMENTS: Etbyll:nc dichloride is miscible with alcohol, chloroform. and el.ber . . 

water spray/fog, or ethylene 
dichloride. Direct water spray~: rrrAY be ineffct.1ive extinguishing agents. but they may be successfully used to cool fire-exposed 
containcn. U$e & smothering effect 10 extinguish tiru involving thls material. ITNlTSUAJ. FIRE/EXPLOSION f:IAZARPS: Ethylene 
cllchloric.lc is a dangerou.~ rll'C :md eXplosion hazard when exposed 10 sources of ignition such as heat, open flames. spark~. etc. Its vapors 
an: heavier than air and can flow lllong surfaces to distant. low-lying sources of i1,"Dition and t1a.~h back. H. it .is safe to do so. mnove thls 
material from the .fire area. Elhylcnc dichloride bums with a smoky name. 
SPECIAL FI&E-F!C;HIING PEPCR1Jll'RES: Wear a self-contained breathing appi:II'Htus with a full facepicc.c opcr11ted in a pressure
demand or :mother positivc-prcssun: mode. 
COMMENTS: Pla.~h Point and Method: 56"F (13°C) CC: 6Scor' (18°{..") OC. 
OSHA Flammability C~~ (29 CPR 1910.106): IB. DOT Flammability Class (49 CFR 173.115): Fbmn::!ltbl~ Liquid 

Elhy1Clle d.ichloride is stable. HH%ladou.~ polymerization Cll!lllOt occur. 

CHEMICAL INCOM.PATIBUJDES iJlcludc sttong oxidizing agentS. Explosions lut.v~ oct-11rl'ed with mixtures of th.is material and 
liquid smmonia or dimethyhaninopropylamine. Finely divided aluminum or magncsiwn metal may be hazardous in contau:t with 
ethylene dichloride. 
CQNDIDONS TO AYOID: Eliminate source~: of ignition suc:h as excessive heat, open flarnts. or electrical ~parks, particul~~rly in low
lying areas, because the cxplo~ive.. heavier·thml-air vapors will concentrate there. 
PRODUCTS OF HAZARDOUS DECOMPOSITION can indutl~ vinyl chloride, chloride fumes. <IDd ph~gen~. Phosgene is an 
e:xtrtm:ly pOi$onou.~ ga.<~. Products of lhenns\-oxidative degradation (i.e., fire conditions) must be trc:atcu with appropriate caution. 



J GOGC.LES: Always wear protc:,'tive eyeglasses or c:h~cal partic:uL.vly harm!ulto the eyes. and 
<liNct contact results in comeaJ OP-ac:it)' (permanent clouiling of !he r; s Wear impervious rubber gloves 10 prevent 5kiD 
conbc..'t. RESPTRATOR: Use a NIOSH-a~pproved respir.ttor per the Guitf~ ro Ch&'mical Hazards (Gmium rei. 88) for the 
m:Wmum-u~e concentration~> <tn<Uor tbe e'lq'osun: limit$ cited in section 2. Follow the respir:stor guidelines in 29 CPR 1910.134. Any 
detc:c~1blc concentmtion of cthyh:ne dichloride requires nn SCBA, full faccpi~ce, and pt-essun:-demnndlpositive-pn:ssure modes. Warning: 
Air-purifying respirators will~ protect workers from oxy~cn-clcticient atmosphere$. OJ'H'ER· Wear rubber hoots, aprons. ancl other 
pmtective c:lothin~: suilllhle for use conditions to prevent sk:m contact. Remove conttuninllted clothing and launder it before wearing it 
ag:~in. Discard conuuninstcd shof~. VENTO ATIQN: Provide Dl3Ximum explosion-proof local fume exhaust VCDtilation systems to 
llllliorain the airborne concc:nlnltion.~ of ethylene dic:hloride vapors below the exposure limits cited in section 2. In.~ tall properly designed 
hood.~ that n»>intain a minimum face velocity of 100 lfm (linear feet per minute). SAFETY STATIONS: Muke eyewa...tl slalions. wa..~s 
faci litiel. and li..Vely dlawers available in~ of u.~e and handling. 
SPECIAL CONSIDERATIONS: Vapors are heavier than air and will c.:ollcct in low-lying arw. Elimin&te sources of ignition in the.~e areas 
and :1gain provitle eood vcntilMtion there. 
ffiMMENIS: Procrice good pcrsolllll hygiene. Keep materials off of your clothes and equipment Avoid trdllsfening Ibis I'D3tcrial from 
hands to mouth while eating. drinking. or $nJOidng.Immccliatcly Nmove eth~lcnc clidlloride-sarurated clothlng 10 a\·oid flammability and 
health hazards. Contat.:t leJl.~es pose a specilU hazard: son lenses may absorb nritanL~. and all ll:llSC::S concentmtc them. 

·. :· . . ·, .. . ' . -~ :·: . . . ·''·' • 1,. .:,· .. ': . •; 

STORAGE SEGREGATION: Store ethyltne dichloride in tightly closed conrainen in a cool. cby, well-ventilated ma away from sources 
o! isnitinn .. Protect containc:rs from physical damage :mcJ from exposure to excc:lisiVt hear. Avoid direct physiClll contact with strong acids. 
bases. oxidizinii agent$. and reducing agents. SPECIAL HAN!)LING/SIORA,GE: Usc nonspark.ing tools. Outside or c.Jetuched storage is 
preferred. St~ 1111d handle ethylme dichloride in accordance with the regulations concerning OSHA class m &mmable liquids. · 
ENGJNF.ERING CONTROLS· Dwing IDnSlcr operations involving ethylene dichloride, chc liquid Wld ir.~ v:1pors mu11t not bt exposed tn 
ne<Uby sources ot' isnition from engineering systems that HrC not explosion proof. fuplan emergency response procedures. 
TRANSPORTATION DATA (pe:r4!) CFR 172.101·2): 
DOT Hazard Class: Flammable Liquid 
DOT Label: Flamrmblc Liquid 
lMO Class: 3.2 

References: 1-9, 12., 19, 21, 26. 43. 47. 73.87-102. CK 

Jud&cmcntt os ro the Ill infocmeti011 for purchan:r'~ pu:pu&cs 
are ne~on.nly purmuct'S raponsibiliry: Tbere(ure.lllthllll&h tCMCIIII\blc care 
hu bcll'll.kcn in lhc prcp41ra1ion .,r Juch in(<~rmoricn.. Gealum.PilbliJI!ina Corp. 
Clllcnds no womo~aliu. rllllka AO rcprcrcnt#li- .IIIIi 4SIUIIIII no rcsponllibiliiY 
as tu the -«1116C)' llf ellitabilil)' of suck irllwrnr.tloli lot applicnti.on to 
p ~archooer' • i~>lctu.lcd pllr.PO"' nr fDr ftlll..-.quan~u oi ilt usc. 

Coi')Ti1bt "-' 1~7 Cicnlllt!ll'tabli&llilla Cocpar~..._ 
·-· ·-·-·••··' ............. ......, __ .............. -w: • ..._,. __._,..,..... :c ~N....t 

DOT Shipping Name: Ethylene Dichloride. 
DOTIDNo. UN 1184 
IMO Label: Flammable Liquid. Poison 

Coovri.Jtht ® Au11:u.~t 1. 1987 
** TOTAL PAGE.05 ** 



Appendix B 
Analytical Quality Control Requirements 



NEW MEXICO ENVIRONMENT DEPARTMENT TPH SCREENING GUIDELINES 
November 2005 

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. The New 
Mexico Environment Department (NMED) will make these determinations on a case by case 
basis. If NMED determines that additional data are necessary, 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 the Massachusetts Department of 
Environmental Protection guidance document Implementation of the MADEP VPHIEPH 
Approach (October 31, 2002). TPH toxicity was based only on the weighted sum of the toxicity 
of the hydrocarbon fractions listed in Table I. 

Table 1. TPH Compositional Assumptions in Soil 

Petroleum Product Cll-C22 Aromatics C9-C18 Aliphatics C19-C36 Aliphatics 
Diesel #2/ new crankcase 60% 
oil 40% 0% 

#3 and #6 Fuel Oil 70% 30% 0% 
Kerosene andj et fuel 30% 70% 0% 
Mineral oil dielectric 20% 40% 40% fluid 

Unknown oil8 100% 0% 0% 
Waste Oilb 0% 0% 100% 
Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 

compounds (SVOCs), metals, and polychlorinated biphenyls (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. b 

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. 
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A TPH screening guideline was calculated for each of the types of petroleum product based on 
the assumed composition from Table 1 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. Groundwater concentrations are based on the weighted sum of the 
noncarcinogenic toxicity of the petroleum fractions. 

Method I from the MADEP VPH/EPH document was applied, which represents generic cleanup 
standards for soil and groundwater. Method 1 applies if contamination exists in only soil and 
groundwater. The MADEP VPH/EPH further divides groundwater into standards. Standard 
GW -1 applies when groundwater may be used for drinking water purposes. GW -1 standards are 
based upon ingestion and use of groundwater as a potable water supply. The TPH screening 
guidelines for sites with potable groundwater are presented in Table 2a. 

Table 2a. TPH Screening Guidelines for Potable Groundwater (GW-1) 

TPH 

Concentration in 
Residential Direct 

Industrial Groundwater (mg/L) 
Petroleum Product Exposure (mglkg) 

Direct Exposure 
(mglkg) 

Diesel #2/crankcase 520 1120 1.72 
oil 
#3 and #6 Fuel Oil 440 890 1.34 
Kerosene and jet 760 1810 2.86 
fuel 
Mineral oil 1440 3040 3.64 
dielectric fluid 

a 200 200 0.2 Unknown oil 
b 2500 5000 Petroleum-Related Waste Oil 

Contaminants 
Gasoline Not applicable Not applicable Petroleum-Related 

Contaminants 
a 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals, and polychlorinated biphenyls (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. 
b 

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. 

The second standard is GW -2, which is applicable for sites where the depth to groundwater is less 
than 15 feet from the ground surface and within 30 feet of an occupied structure. The structure 
may be either residential or industrial. GW -2 standards are based upon "inhalation exposures that 
could occur to occupants of the building impacted by volatile compounds, which partition from 
the groundwater" (MADEP 2001). The GW-2 screening guidelines ONLY apply for the 
evaluation of inhalation exposures. If potential ingestion or contact with contaminated soil and/or 
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groundwater could occur, then the screening guidelines provided in Table 2.a should be applied. 
Table 2.b lists the TPH screening guidelines for the inhalation scenario. 

Table 2b. TPH Screening Guidelines- Vapor Migration and Inhalation of Groundwater 
(GW-2) 

TPH 

Concentration in 
Residential Direct Industrial Groundwater (mg!L) Petroleum Product 
Exposure (mglkg) Direct Exposure 

(mglkg) 
Diesel #2/crankcase 880 2200 30.4 
oil 
#3 and #6 Fuel Oil 860 2150 35.3 
Kerosene and jet 940 2350 15.7 
fuel 
Mineral oil 1560 3400 10.4 
dielectric fluid 

a 800 2000 50.0 Unknown oil 
b 

2500 5000 Petroleum-Related Waste Oil 
Contaminants 

Gasoline Not applicable Not applicable Petroleum-Related 
Contaminants a 

Sites with oil from unknown sources must be tested for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, and polychlorinated biphenyls (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. b 

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. 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 
screening guidelines from Tables 2a and 2b 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 Tables 2a and 2b 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 (SSLs) released m February 2004. 

The list of petroleum-related contaminants does not include polyaromatic hydrocarbons (PAHs) 
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 

November 2005 
Page 3 of5 



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 NMED NMEDDAF 
Petroleum-Related Soil a b 

Contaminants 
DAF 20GW 1 GW 

NMED NMED protection protection 

residential SSL Industrial (mglkg in (mg/kg in 

(mg/kg) SSL (mglkg) soil) soil) 

Benzene 2.70E+Ol 7.36E+Ol 2.83E-02 1.41E-03 

Toluene 2.48E+02 2.48E+02 6.80E+OO 3.40E-01 

Ethyl benzene 1.06E+04 2.54E+04 1.05E+Ol 5.25E-Ol 
c 1.32E+02 1.32E+02 l.OlE+Ol 5.07E-Ol Xylene 

Naphthalene 7.19E+Ol 9.83E+Ol 3.93E-Ol 1.97E-02 

2-methyl naphthalene d d d d 

l.OOE+03 2.50E+03 --- ---
Benzo( a )anthracene 6.21E+OO 2.34E+Ol l.IOE+OO 5.49E-02 

Benzo(b )fluoranthene 6.21E+OO 2.34E+Ol 3.40E+OO 1.7E-Ol 

Benzo(k)fluoranthene 6.21E+Ol 2.34E+02 3.40E+Ol 1.70E+OO 

Benzo( a )pyrene 6.21E-Ol 2.34E+OO 6.12E+OO 3.06E-Ol 

Chrysene 6.21E+02 2.34E+03 1.10E+02 5.49E+OO 

Dibenz(a,h) anthracene 6.21E-Ol 2.34E+OO 1.05E+OO 5.24E-02 

Indeno( 1 ,2,3-c,d) pyrene 6.21E+OO 2.34E+Ol 9.58E+OO 4.79E-Ol 
a 

OAF- Dilution Attenuation Factor 
b 

For contaminated soil in contact with groundwater 
c 

d 
Based upon total xylenes 

No NMED value available, value taken from MADEP 2002 
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EPAHW# CONSTITUENT REGULA TORY mg/L 
0004 Arsenic 5.0 
0005 Barium 100.0 
0018 Benzene 0.5 
0005 Cadmium 1.0 
0019 Carbon Tetrachloride 0.5 
0020 Chlordane 0.03 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0007 Chromium 5.0 
0026 Cresol 200.0 2 

0023 o-Cresol 200.0 2 

0024 m-Cresol 200.0 2 

0025 p-Cresol 200.0 2 

0016 2,4-0 10.0 
0027 1 ,4-0ichlorobenzene 7.5 
0028 1 ,2-0ichloroethane 0.5 
0029 1, 1-0ichloroethene 0.7 
0030 2,4-0initrotoluene 0.1 
0012 Endrin 0.02 
0031 Heptachlor (and its epoxide) 0.008 
0032 Hexachlorobenzene 0.1 3 

0033 Hexachloro-1 ,3-butadiene 0.5 
0034 Hexachlorethane 3.0 
0008 Lead 5.0 
0013 Lindane 0.4 
0009 Mercury 0.2 
0014 Methoxychlor 10.0 
0035 Methyl Ethyl Ketone 200.0 
0036 Nitrobenzene 2.0 
0037 Pentachlorophenol 100.0 
0038 Pyridine 5.0 
0010 Selenium 1.0 
0011 Silver 5.0 
0039 T etrach loroethene 0.7 
0015 Toxaphene 0.5 
0040 Trichloroethane 0.5 
0041 2,3,5-Trichlorophenol 400.0 
0042 2,4,6-Trichlorophenol 2.0 
0017 2,4,5-TP 1.0 
d043 Vinyl Chloride 0.2 

2
- If o, m, p-Cresol concentrations cannont be differentiated, the total 

Cresol concentration is used. Total Cresol regulatory level: 200 mg/L 

3
- If quanitation limit is greater than the calculated regulatory level, 

quanitation limit becomes regulatory limit. 


