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PREFACE 

 

PREFACE 

This Long-Term Monitoring Plan addresses the groundwater monitoring activities that will be performed 
for DP-030 Grease Trap Disposal Pits and SD-030 Cooking Grease Disposal Trenches, at Holloman Air 
Force Base, New Mexico. The purpose of the plan is to provide guidance for the groundwater sampling of 
the seven groundwater monitoring wells installed at the sites. 

This work will be performed under the authority of the requirements of the Air Force Civil Engineer 
Center Contract No. FA8903-13-C-0008. This program is conducted under the Holloman Air Force Base 
Environmental Restoration Chief, Ms. DeAnna Rothhaupt. URS Group, Inc., as a subcontractor to FPM 
Remediations, Inc., has prepared this long-term monitoring plan as defined in the Performance-Based 
Remediation Contract for Cannon, Holloman, and Kirtland Air Force Bases located in New Mexico, and 
Luke Air Force Base located in Arizona. Mr. Steven Geiger is the URS Group, Inc. Installation Manager 
for Installation Restoration Project Sites at Holloman Air Force Base. 
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1.0 INTRODUCTION 

This Long-Term Monitoring (LTM) Plan addresses the groundwater monitoring activities that will be 
performed for the DP-030 Grease Trap Disposal Pits and SD-033 Cooking Grease Disposal Trenches, at 
Holloman Air Force Base (AFB), New Mexico. The site locations are shown in Figure 1-1. This plan was 
prepared in accordance with the requirements of the Air Force Civil Engineer Center (AFCEC) Contract 
No. FA8903-13-C-0008. URS Group, Inc. (URS), as a subcontractor to FPM Remediations, Inc. (FPM), 
has prepared this long-term monitoring plan in accordance with the Performance-Based Remediation 
Contract for Cannon, Holloman, and Kirtland AFBs located in New Mexico, and Luke AFB located in 
Arizona. Monitoring requirements are further delineated in the Final Uniform Federal Policy Quality 
Assurance Project Plan, Sites DP-030 and SD-033, Holloman Air Force Base, New Mexico (U.S. Air 
Force [USAF], 2054a). 

1.1 Purpose and Scope 

This plan describes the long-term groundwater monitoring requirements for sites DP-030 and SD-033. 
The purpose of this plan is to provide guidance for the groundwater sampling and water level 
measurements at the sevenwells installed at the sites. This plan addresses the following elements: 

• General site map showing Holloman AFB in relation to the State of New Mexico and City of 
Alamagordo and the location of DP-030 and SD-033 

• A site map showing the location of the seven groundwater monitoring wells 

• General site description and history 

• Groundwater monitoring requirements 

• Quality Assurance/Quality Control (QC) requirements 

• Documentation and reporting requirements 

The groundwater monitoring activities may be revised to reflect changes in the monitoring scope or 
schedule upon agreement with the New Mexico Environment Department (NMED). 
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2.0 BACKGROUND 

2.1 Facility Description 

Holloman AFB is located in south-central New Mexico, in the northwest-central portion of Otero County. 
The Base occupies approximately 50,000 acres in the northeast quarter of Township 17 South, Range 8 
East. Additional land extending northward is occupied by the White Sands Missile test range. The Base is 
located approximately 62 miles northeast of Las Cruces, New Mexico, and about 7 miles west of the city 
of Alamogordo, New Mexico, which is the county seat of Otero County and the only city of appreciable 
size within 30 to 50 miles of the Base.  

Currently, Holloman AFB hosts the Air Combat Command 49th Fighter Wing, the mission of which 
includes pilot training, mobility support, and combat support operations. The primary Air Force Materiel 
Command component located at Holloman AFB is the 46th Test Group, which is responsible for 
evaluation of propulsion and navigational systems for aircraft, space vehicles, and missiles. A variety of 
tenant organizations are assigned to Holloman AFB, including the German Air Force Tornado Squadron, 
the 4th Space Surveillance Squadron, and Detachment 4 of the 55th Weather Squadron. 

2.2 Site Description and History 

The DP-030 Grease Trap Disposal Pits and SD-033 Cooking Grease Disposal Trenches are identified as 
the Solid Waste Management Unit 113B. The sites are located in the southeastern portion of Holloman 
AFB, northwest of the airfield and Sabre Road and west of the Fire Protection Training Area. As shown 
in Figure 2-1, DP-030 and SD-033 are located on opposite sides of an unpaved and unnamed service road, 
approximately 80 feet apart. The unnamed service road located immediately south of the two sites 
connects the two sites to Sabre Road and provides vehicle access. Several highly restricted buildings are 
located near the two sites; consequently, unauthorized access to the area is prohibited. 

As provided in the April 2009 – January 2010 Long-Term Monitoring Report for OT-16 (SWMUs 118 
and 132 and AOC-A), DP-30/SD-33 (SWMU 113B) and SS-39 (SWMUs 165, 167, 177, 179, and 181), 
Holloman Air Force Base, New Mexico, EPA ID# NM6572124422 (USAF, 2010), the sites are 
undeveloped and moderately vegetated with shrubs and native grasses. The DP-030 site is located 
immediately north of the unpaved service road and encompasses approximately 0.76 acres. Several linear 
depressions, most likely remnants of former disposal and site investigation trenches, cross the site in 
primarily northwest-southeast and secondary northeast-southwest orientations. The SD-033 site is located 
south of the unpaved service road and encompasses approximately 0.17 acres. A semi-circular shaped soil 
berm is located along the northern edge of SD-033. The soil berm is approximately 4 feet high and 50 feet 
long and composed primarily of reworked native soil. As with the DP-030 site, several linear depressions 
cross the site in a northwest-southeast orientation.  

The disposal pits and trenches consisted of elongated excavations approximately 40 to 50 feet long and 
2 to 3 feet wide. Drilling and trenching activities indicated that the depths of the disposal pits and trenches 
ranged from 2.5 to 9 feet below ground surface. The pits reportedly received waste from Holloman AFB 
grease traps, oil/water separators, and grit from the wastewater treatment system. Occasionally, the pits 
and trenches would receive sludge from vacuum trucks used to unclog sewer lines at the Primate 
Research Laboratory (Radian, 1992).  

Soil and groundwater samples collected from the Grease Trap Disposal Pits during an investigation 
conducted by Radian Corporation (Radian, 1992) demonstrated that soil and waste sludge samples 
contained volatile organic compounds (VOCs), metals, oil and grease, and pesticides. Four groundwater 
monitoring wells (MW30&33-01, MW30&33-02, MW30&33-03, and MW30&33-04) were installed 
during the investigation. Detected analytes included metals (antimony, beryllium, cadmium, chromium, 
copper, lead, nickel, selenium, and zinc) and one VOC (toluene). Several analytes detected in soil samples 
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exceeded action levels including metals (beryllium, and lead), pesticides (dieldrin and heptachlor 
epoxide), and one of the polychlorinated biphenyl (PCB) compounds (PCB-1254). 

A subsequent Decision Document was signed by NMED and the Base Commander in September 1995 
(USAF, 1995) recommending No Further Action for groundwater with groundwater monitoring based on 
the absence of exposure pathways and receptors and the remote locations of the two sites with long-term 
monitoring commencing in 1995. In 2005, the Supplemental RCRA Facility Investigation, DP-30/SD-33 
(SWMU 113), SS-39 (SWMUs 165, 177, 179, and 181), and SD-27 (SWMU 141), Holloman Air Force 
Base, Alamogordo, New Mexico (USAF, 2007) was prepared and submitted to the NMED to address 
additional characterization requirements at these sites. Upon review of the plan, NMED recommended 
that semi-annual groundwater monitoring be required at DP-030 and SD-033. 

In response to the Draft Supplemental RCRA Facility Investigation Work Plan, Holloman Air Force Base, 
Alamogordo, New Mexico (USAF, 2005), NMED requested the installation of a groundwater monitoring 
well immediately downgradient and adjacent to DP-030. The additional groundwater monitoring well 
(MW30&33-05) was installed in June 2006, to a depth of 30 feet below ground surface, approximately 
8 feet below the top of the underlying water table as measured at the time of drilling.  

As discussed in the Resource Conservation and Recovery Act (RCRA) Facility Investigation Work Plan 
(USAF, 2007), the four pre-existing wells and the newly installed monitoring well were sampled in July 
2006 and again in January 2007. Sixteen VOCs, 16 total and/or dissolved metals, and total dissolved 
solids (TDS) were detected in the groundwater samples. The TDS results ranged from 21,500 milligrams 
per liter (mg/L) to 35,400 mg/L. Trichloroethene (TCE) was the only VOC of the 16 detected that was at 
a concentration exceeding regulatory levels with a maximum concentration of 59.3 micrograms per liter 
(µg/L) in well MW30&33-05 as compared to the U.S. Environmental Protection Agency (EPA) 
Maximum Contaminant Level (MCL) of 5 µg/L. Iron was detected at a concentration of 1,410 µg/L in 
well MW30&33-05 as compared to the irrigation New Mexico Groundwater Quality Control Commission 
standard of 1,000 µg/L (New Mexico Administrative Code [NMAC] 20.6.2), but was not detected in the 
filtered metals sample indicating that the reported concentration was associated with the sample turbidity. 
None of the dissolved metals data obtained exceeded regulatory criteria. 

During the July 2009 sampling event, monitoring well MW30&33-05 was found damaged and not 
sampled. The well was abandoned and a replacement monitoring well (MW30&33-05R) installed. Results 
from the 2009 and 2010 sample events again demonstrated that natural TDS levels are above 
10,000 mg/L, exceeding the threshold at which groundwater is not considered a potential domestic or 
agricultural water supply (NMAC 20.6.2). TCE continued to exceed regulatory levels with a maximum 
concentration of 30.6 µg/L obtained for well MW30&33-05R. For total metals analyses, antimony, 
selenium, and arsenic exceeded regulatory levels, with antimony and selenium being below levels of 
regulatory concern for dissolved metals. Arsenic was the only dissolved metal that exceeded action levels 
in groundwater samples exceeding both the New Mexico Water Quality standard of 0.448 µg/L and the 
EPA MCL of 10 µg/L with a maximum concentration of 31.6 µg/L. Dissolved metal concentration 
exceeding regulatory levels were sporadic with no evidence of a consistent trend and are likely attributed 
to high TDS concentrations.  

The 2009/2010 Long-Term Monitoring Report (USAF, 2010) recommended that long-term monitoring be 
discontinued and conditional site closure be granted for sites DP-030 and SD-033 with Land-Use 
Restrictions. The Land-Use Restrictions would restrict the construction of buildings due to the risk of 
vapor intrusion. Because the end goal of this project is Site Closeout without any restrictions, long-term 
monitoring will continue on an annual basis until such time as interim measures consisting of excavation 
and removal of contaminated media followed by site restoration are completed. This will include post-
remediation monitoring for a minimum period of three years to demonstrate that contaminant 
concentrations in groundwater have declined to levels below regulatory concern. 
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Based on a comment received from the NMED in February 2015 pertaining to the Final DP-030/SD-033 
(Solid Waste Management Unit 113B) Interim Corrective Measures Work Plan (USAF, 2014a) requesting 
the installation of two additional wells to monitor downgradient of the existing plume, the Final 
Addendum to the DP-030/SD-033 (Solid Waste Management Unit 113B) Interim Corrective Measures 
Work Plan (USAF, 2015b) describing the well installation requirements was prepared. The two new wells 
were subsequently installed in May 2015 and incorporated into the DP-030/SD-033 groundwater 
monitoring network. 
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3.0 LONG-TERM GROUNDWATER MONITORING 

3.1 Monitoring Requirements 

Groundwater samples will be collected from the sevene wells installed in the vicinity of sites DP-030 and 
SD-033. Groundwater sampling and analysis will be conducted on an annual basis prior to, during, and 
after remediation of the waste contained in the pits and trenches that comprise the two sites. The locations 
of the seven monitoring wells are shown on Figure 2-1, which includes the TCE isoconcentration 
contours based on the most recent May 2015 sampling event. 

Water level measurements will be taken prior to well purging and sample collection during each sampling 
event. Samples will be collected and analyzed for the parameters as provided in Table 3-1. Well 
construction information is provided in Table 3-2. Water quality parameter measurements will be 
collected during sampling. Sample handling, analyses, and quality assurance/quality control procedures 
will comply with the requirements defined in the Final Uniform Federal Policy Quality Assurance 
Project Plan, Sites DP-030 and SD-033, Holloman Air Force Base, New Mexico (USAF, 2015a). 

Following the first three years of sampling, the analyte list may be adjusted to focus on those constituents 
of interest based on statistical evaluation of the data. An Interim Corrective Measures Completion Report 
will be prepared following completion of site remediation and three years of post-remediation monitoring. 
Annual monitoring reports will be submitted following each annual sampling event to present the 
analytical data collected. The annual report will include a site map, groundwater potentiometric surface 
map, maps delineating the primary constituents of concern including metals and VOCs, analytical data 
tables, and an aerial map delineating the location of the sites. 

3.2 Pre-Sampling Activities 

The Holloman AFB personnel will be contacted, as necessary, prior to the annual monitoring events to 
provide notification of impending activities. The NMED will be notified, as required, of groundwater 
sampling events to allow for coordination of regulatory oversight activities. The project laboratory will 
also be notified of each groundwater sampling event, including the number of samples expected to be 
collected for each specified analysis.  

3.3 Health and Safety 

All field work will be completed in accordance with the Health and Safety Plan – Selected Sites Under 
the Air Force Civil Engineer Center (AFCEC) Contract No. FA8903-13-C-0008 (SS-017, SS-018, DP-
030/SD-033, SS-039, OT-037/OT-038, SS-065, SS-069, SD-027) (USAF, 2014b). A daily safety tailgate 
meeting will be conducted at the beginning of each work day. This will include reviewing site-specific 
safety concerns and the job safety analyses. Personal protective equipment required for this work is not 
expected to exceed Level D which includes steel-toed boots, nitrile gloves for sample collection, leather 
gloves, hard hats, safety glasses, and a high-visibility reflective safety vest when on site. 

3.4 Groundwater Level Measurements 

Groundwater level measurements will be collected in accordance with the requirements delineated in A-1, 
“Measurement of Groundwater and Fluid Levels in Wells,” provided in Appendix A. During the course of 
collecting water level measurements, observations of well condition will be collected and recorded. Water 
level measurements will be collected from the seven monitoring wells located at DP-030/SD-033 on an 
annual basis. Static water levels and total well depth will be measured prior to purging activities.  
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3.5 Sample Collection Methods 

Groundwater samples will be collected in accordance with the requirements delineated in A-2, 
“Monitoring Well Purging and Groundwater Sampling,” provided in Appendix A.. Each well will be 
purged and sampled in accordance with the A-2. During the purging of each well, field parameter data 
will be collected in accordance with A-3, “Measurement of Groundwater Field Parameters,” also 
provided in Appendix A.  

3.6 Equipment Decontamination 

Non-dedicated sampling equipment will be decontaminated between sample locations following the 
procedures described in A-4, “Decontamination,” provided in Appendix A. Dedicated sampling 
equipment will not require decontamination. 

3.7 Sample Labels 

Each sample will be labeled with a unique identifier and recorded in the field logbook (A-5, “Sample 
Identification, Management, and Handling” provided in Appendix A) as it is collected. The sample 
identification will be documented on the chain-of-custody form. Data pertinent to each sample such as 
sample identification, location, color, time, and date will be recorded on field data sheets. Each analytical 
sample will be assigned a unique number in the following format: 

• Groundwater Sampling Location (i.e., MW30&33-01); and 
• Date sampled (MMDDYY) 

Under this sample designation format, sample “MW30&33-01-072514” corresponds to a sample collected 
from monitoring well MW30&33-01 on July 25, 2014. 

3.8 Chain-of-Custody 

All samples will be accompanied by a chain-of-custody in accordance with A-5, “Sample Identification, 
Management, and Handling” provided in Appendix A. The chain-of-custody form will be completed by 
the field sampling technician collecting the sample and will accompany each sample cooler. Whenever a 
sample is transferred to another responsible party in an unsealed cooler, the receiving party must sign-off 
on the chain-of-custody form. 

The original chain-of-custody form will accompany the samples to the laboratory with a copy retained by 
field staff, and a final copy will be returned with the analytical results. The laboratory reports complete 
with the chain-of-custody form(s) will be included in the annual monitoring reports. 
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4.0 QUALITY ASSURANCE PROJECT PLAN 

The objective of this investigation is to provide groundwater sample analytical data of sufficient quality 
and quantity to adequately characterize and monitor groundwater underlying the DP-030 and SD-033 
sites. This long-term monitoring plan is used in conjunction with the Final Uniform Federal Policy 
Quality Assurance Project Plan, Sites DP-030 and SD-033, Holloman Air Force Base, New Mexico 
(USAF, 2015a) to ensure that the functional activities, organization, and quality assurance/quality control 
protocols are achieved in accordance with the project’s data quality objectives. Ultimately, groundwater 
monitoring data generated during the project will be used to demonstrate that interim measures to address 
groundwater contamination at the site have successfully reduced concentrations to levels that no longer 
pose an unacceptable risk to human health and the environment, resulting in revision of the status of the 
Sites to corrective action complete without controls. 

As outlined in the QAPP, quality assurance objectives are specified to ensure that data produced are of a 
known and sufficient quality for determining whether a risk to human health or the environment exists. 
Minimum precision, accuracy, and completeness measurements and minimum detection limits are 
quantitative objectives specified in the QAPP. Representativeness and comparability are qualitative 
objectives. During the sampling discussed in this plan, field quality control samples will be collected and 
analyzed to evaluate the achievement of the precision and accuracy objectives specified in the QAPP. 
Overall, both field and laboratory precision will be evaluated through the results of duplicate groundwater 
samples, equipment rinsates, and field blanks. The duplicate samples, equipment rinsates, and field blanks 
will be analyzed for the same suite of analytes as the regular groundwater samples. For each annual 
groundwater monitoring event, one field duplicate, one equipment rinsate, and one field blank will be 
collected. Trip blanks to be analyzed for VOCs will be included in each cooler containing VOC samples 
shipped to the laboratory. 

Environmental analyses are critical, because decision-making based on inaccurate measurements or data 
of unknown quality can have significant economic and health consequences. Data verification and 
validation will be performed as specified in the QAPP to ensure data meet the project requirements. 
Method data validation is the process whereby analytical data are reviewed against set criteria to ensure 
that the results conform to the requirements of the analytical method and any other specified 
requirements. All laboratory-generated data will be validated in accordance with the requirements of the 
QAPP. The field-generated data will not be validated, but the quality of the field-generated data will be 
ensured through adherence to established operating procedures and use of equipment calibration and 
standardization, as appropriate. 

4.1 Duplicate Samples 

Field duplicates are samples that are collected at the same time, from the same source, and at the same 
depth or sample location as the associated field sample. Field duplicates are submitted to the project 
laboratory as separate samples. The purpose of collecting field duplicates is to assess the consistency of 
the overall sampling effort, including collection, shipping, and analysis. The purpose of submitting them 
to the laboratory is to assess the consistency or precision of the laboratory’s analytical system. Duplicate 
samples are collected and analyzed for the same parameters as the primary samples to evaluate sampling 
and analytical precision. Field duplicates are collected at a frequency of 10 percent of the primary 
samples collected, with a minimum of one duplicate collected. The precision goal for field duplicate 
analyses will be plus or minus a 35 relative percent difference.  
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4.2 Equipment Blanks 

Field equipment blanks are samples that are prepared in the field by pouring deionized water over 
decontaminated sampling equipment and collecting the water in laboratory provided sampling containers. 
The water is analyzed as a sample. The field equipment blank gives an indication of contamination from 
field procedures (e.g., improperly cleaned sampling equipment, cross-contamination). One equipment 
rinsate blank will be collected during each annual groundwater monitoring event. 

4.3 Trip Blanks 

Trip blanks are used to evaluate if VOCs may have been introduced to the primary samples during 
shipment, handling, or storage. Trip blanks are prepared by the laboratory, shipped to the project site, and 
then transported back to the laboratory with the field samples. Trip blanks will be analyzed for VOCs 
only. Trip blanks will be submitted and analyzed with each cooler containing VOC samples. 

4.4 Data Validation/Verification 

The laboratory will provide a minimum of a Level II QC laboratory data package. In addition, URS will 
request that a minimum of 10 percent of all samples be reported with a Level IV QC laboratory data 
package. Following receipt of the Level II or Level IV data package from the laboratory, URS will 
perform data validation and verification to evaluate the reliability and defensibility of the analytical data. 
This process involves reviewing the data against a known set of criteria to verify data validity prior to 
URS submitting the data. 
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5.0 INVESTIGATION-DERIVED WASTE 

The investigation-derived waste generated during the long-term monitoring will include spent and unused 
sample material, personal protective equipment, miscellaneous sampling supplies, decontamination water, 
purge water, and samples. The investigation-derived waste will be managed in accordance with A-6, 
“Investigation-Derived Waste Management” provided in Appendix A. Prior to performing sampling, the 
field team leader will discuss with the field sampling personnel waste reduction methods. Practices to be 
instituted to support waste minimization include, but are not limited to, the following: 

• Restriction of materials (especially hazardous materials) to those needed for performance of 
work; 

• Substitution of recyclable materials for disposable items; 

• Reuse of items, when practical; 

• Segregation of contaminated from uncontaminated waste; and 

• Segregation of reusable items (such as personal protective equipment and tools). 

Waste characterization will be evaluated based on the comparison of analytical results with applicable 
regulatory levels. 

Wastewater from pre-sampling well purging and equipment decontamination will be stored in tanks 
pending the receipt of the groundwater analytical results. A sign posted on each tank will identify the 
contents and convey a warning that no material should be added or removed. The purge water tanks will 
be labeled “Investigation-Derived Waste, Pending Analysis.” Waste characterization will be performed 
by reviewing the groundwater sample analytical results from the wells. The detected constituent 
concentrations will be compared to the New Mexico Water Quality Control Commission Regulations, 
Part 2, 3103, A, B, and C groundwater quality standards (20 New Mexico Administrative Code 6.2). 

A Notice of Intent to discharge purge and decontamination water classified as non-hazardous will be 
prepared following each sampling event and submitted to NMED Ground Water Quality Bureau for 
approval prior to discharging any groundwater to surface. Results from laboratory analyses will be 
summarized and concentrations evaluated for individual containers based on the volume added from the 
wells from which the purge water and decontamination water originated. The maximum concentrations 
will be used to determine whether purge water meets the discharge requirements. After NMED provides 
their approval, the water will be discharged to the ground surface at the site. If the results indicate that the 
water cannot be released to the ground surface, it will be disposed at an appropriate facility. 

All personal protective equipment and disposable equipment will be placed in double plastic bags and 
sealed for disposal in dumpsters at the base. 

As part of the contract with the subcontracted laboratories, all laboratory and sample waste is managed in 
accordance with the subcontract. Analytical waste streams may include unused/unaltered sample material, 
analytical residues, and sample containers. Unused/unaltered sample material will be generated from the 
sampling activities in the form of groundwater not required for analysis. Generally, the laboratory will be 
responsible for disposal of the unused/unaltered sample material. In those cases where samples must be 
returned from the laboratory, this excess material will be documented and disposed in accordance with the 
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requirements for disposal of purge and decontamination water. Analytical residues will be generated from 
the sample analytical activities conducted by the subcontracted laboratories. Although the laboratories are 
required to dispose of analytical residues under terms of the subcontract, the potential does exist for return 
of analytical residues. If analytical residues are returned, this will be documented and the waste disposed 
at an appropriate facility. 

Sample containers will become a waste stream following analyses. The laboratories are required to 
dispose of the sample containers in accordance with established waste management procedures. Sample 
containers will only be returned to the project should unused/unaltered sample material need to be 
returned as discussed above. 



6.0 RECORDKEEPING 

Holloman AFB Sites DP-030 and SD-033  June 2015 
Long-Term Monitoring Plan 11 

6.0 RECORDKEEPING 

URS will maintain a field logbook in accordance with A-5, “Documentation,” found in Appendix A, 
which requires that field logbooks be bound with lined, consecutively numbered pages. All pages must be 
numbered prior to initial use of the logbook. The primary document used to record site data is the field 
logbook. Entries will be made in indelible ink and corrections made by a single stroke through the error 
with the recorder’s initials. All entries to the logbook will include, at a minimum: 

• Location, date, start and finish times 

• Names of personnel present 

• Names of visitors 

• General weather conditions 

• Health and safety briefings 

• Details of work performed 

• Summary of samples collected 

• Field measurement readings and field equipment calibration information 

• Photograph log and drawings/sketches 

• General observations 
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7.0 REPORTING 

Upon receipt of analytical results from sampling activities, URS will prepare a written report 
summarizing the groundwater monitoring. The annual monitoring reports will summarize field activities, 
observations, and results. The report will include the evaluation of trends and statistical analysis, as 
appropriate. The annual report will also include a site map, groundwater potentiometric surface map, 
maps delineating the primary constituents of concern including metals and VOCs, analytical data tables, 
and an aerial map delineating the location of the sites. 

Analytical results will also be presented within the report in a table format, and include sample identifier, 
date and time of collection, sample location, and concentrations. Analytical results will be compared to 
the applicable New Mexico Groundwater Quality Control Commission standards. Field notes and 
laboratory reports will be included as appendices within the report.  

In addition, within 90 days of sample collection, all data will be exported for upload to AFCEC’s 
Environmental Restoration Program Information Management System database. 
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Table 3-1. Groundwater Sample Analysis and Methods 

Analysis Method 

Volatile organic compounds SW-846 Method 8260B 

Total metals SW-846 Method 6010B/6020 

Dissolved metals SW-846 Method 6010B/6020 

1,4-Dioxane SW-846 Method 8260B SIM 

Total Dissolved Solids EPA SM 2540 C-2011 

SM = standard method 

 

Table 3-2. DP-030 and SD-033 Monitoring Wells 

Well 
Diameter 
(inches) 

Total Depth 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen  
(feet) 

Screen 
Slot Size 
(inches) 

Measuring 
Point 

Elevation 
(feet)a 

MW30&33-01 2 30.80 19.35 28.85 0.01 4,106.99 

MW30&33-02 2 31.45 22.00 31.75 0.01 4,106.29 

MW30&33-03 2 26.30 24.00 23.75 0.01 4,105.27 

MW30&33-04 2 30.95 29.00 28.75 0.01 4,104.57 

MW30&33-05R 2 30.00 17.80 27.75 0.01 4,105.66 

MW30&33-06 2 30.00 19.50 29.50 0.01 4,102.71 

MW30&33-07 2 30.00 29.00 19.00 0.01 4,104.26 
a Measuring point elevation is taken at the top of casing. 
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Figure 1-1. DP-030 and SD-033 Site Location 
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Figure 2-1. Monitoring Well Locations 
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This procedure provides technical guidance and methods to be used for measurement of 
groundwater and fluid levels in wells (well gauging).  In addition to groundwater, fluid levels 
that are routinely monitored are light and dense non-aqueous phase liquids (LNAPL and 
DNAPL, respectively).  Where possible, well gauging should be conducted first in areas least 
affected by Site constituents, followed by increasingly affected areas.  Sampling locations are 
specified in the long-term monitoring plan. All activities will be conducted in accordance with 
the site-specific Health and Safety Plan (HASP). 

1.0 EQUIPMENT AND MATERIALS 
The following equipment is may be used for the collection of fluid level data: 

• Field log book 

• Monitoring well gauging form (Attachment 1 to Appendix A-1) 

• Electronic water level indicator with depth intervals marked to the nearest 0.01 feet 

• Oil/water interface probe with depth intervals marked to the nearest 0.01 feet 

• Weighted steel measuring tape with decimal foot increments (if depth to the bottom of the 
well is to be determined) 

• Peristaltic pump (for evaluating the presence/absence of DNAPL) 

• Standard hand tools (wrench, pliers, screwdrivers, cutting tools, etc.) 

• Keys to well locks 

• Decontamination equipment 

• Appropriate health and safety equipment as required by the HASP 

• Personal protective equipment (PPE) as required by the HASP 

2.0 METHODOLOGY 
The methodology for measuring groundwater levels, well depths, LNAPL levels, and DNAPL 
levels is provided below.  The owner’s manual for the water level indicator meter and the 
oil/water interface probe shall be referenced to ensure proper operation of the instruments.  

2.1 GROUNDWATER LEVEL MEASUREMENTS  
Groundwater level measurements will be performed using a water level indicator meter that has 
been decontaminated in accordance with Appendix A-4.  Efforts should be made to complete the 
groundwater level gauging event during one day.  Should one day prove to be insufficient time, 
gauging shall be completed over further consecutive days, as necessary. 

The following procedures will be followed to measure the depth to groundwater in wells: 

1. Locate and open the monitoring well or piezometer.  Sometimes vapor pressure builds up 
within the well casing due to the well cap restricting the ability of the well to vent to 
atmosphere.  The pressure build up may depress the water/fluid level in the well.  Allow 
fluid levels to equilibrate to atmospheric pressure for several minutes prior to gauging. 
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2. Check the operation of the water level indicator meter by turning on the indicator switch 
and pressing the test button. 

3. Holding the water level meter above the well casing, lower the probe into the well until 
the indicator contacts the water surface.  The contact with water is indicated by the buzzer 
sounding and illumination of the indicator light.   

4. Record the point on the graduated cable that corresponds to the surveyed well casing 
measuring point when the alert is first produced.  If necessary, grasp cable with thumb 
and index finger exactly at the measuring point marked at the top of the well casing.  Pull 
tape out of well slowly and read measurement.  

5. Record the depth to water surface to the nearest 0.01 ft on the gauging form. 

6. Remove the water level cable and probe from the well.  Inspect the probe for evidence of 
LNAPL.  Evidence includes petroleum or solvent odor or a visible oil sheen or film on 
the probe. Record presence or absence of LNAPL on the gauging form (see Section 2.3 
for instructions on LNAPL level measurements). 

7. Decontaminate the water level probe in accordance with Appendix A-4. 

2.2 MEASURING TOTAL DEPTH OF WELL 
In situations where it is necessary to measure the total depth of a well (such as during well 
development, etc.), the following procedures may be followed: 

1. Lower a weighted steel measuring tape slowly from center of well to sound the 
bottom of the well.  Sounding the bottom of the well prior to sampling of the well is 
not recommended due to the potential for re-suspension of settled formation solids in 
the well. 

2. When the weight is felt to hit the bottom or tape slackens noticeably, draw tape up 
very slowly until it is taut again. 

3. Record the well depth at the surveyed well casing measuring point to the nearest 0.1 
feet. 

4. A water-level indicator or oil/water interface probe may also be used; however, the 
depth measured on the tape may reference a point other than the tip of the probe.  In 
this case, a measurement from the tip of the probe to the measuring point should be 
made and that length added to the total measured depth. 

2.3 LNAPL LEVEL MEASUREMENTS 
The following steps will be followed to measure the thickness of LNAPL in wells: 

1. LNAPL level measurements will be preceded by groundwater level measurements.  
Complete Steps 1 through 8 of Section 2.1 prior to measuring LNAPL levels. 

2. Use a clean oil/water interface probe that has been decontaminated in accordance with 
Appendix A-4.  
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3. Lower the oil/water interface probe into the well until the air/LNAPL interface is detected 
by the instrument.  Record the depth relative to the well casing measuring point to the 
nearest 0.01 foot on the well gauging form or in the field logbook. 

4. Continue to lower the oil/water interface probe in the well to detect the oil/water 
interface.  Once the instrument detects the water surface, continue to lower the probe 
approximately one foot and gently raise the probe up and down in the water column to 
rinse off LNAPL that has adhered to the probe that may affect the reading.  Then slowly 
raise the probe to detect the water/oil interface and record the depth relative to the well 
casing measuring point to the nearest 0.01 foot on the well gauging form or in the field 
logbook.  Note:  If the thickness of LNAPL is small enough that the lower bound of 
LNAPL cannot be measured with the oil/water interface probe, then record this 
observation as a film or sheen on the fluid level gauging form or field logbook. 

5. If gauging of DNAPL level is also to be performed in the well, proceed to Section 2.4.  If 
not, proceed to Step 6 below. 

6. Remove the oil/water interface cable and probe from the well. 

7. Decontaminate the oil/water interface probe and cable in accordance with Appendix A-4. 

2.4 DNAPL LEVEL MEASUREMENT 
The oil/water interface of DNAPL in a well, if present, will be estimated using the following 
procedures: 

1. DNAPL level measurements will be preceded by groundwater level measurements 
(Section 2.1) and LNAPL level measurements (Section 2.3), if LNAPL exists in the well.  

2. After measuring the thickness of LNAPL in the well (if present), lower the oil/water 
interface probe in the well until DNAPL is encountered, if any.  Measure the depth to the 
water/oil interface of DNAPL in the same manner as that for air/oil interface of LNAPL, 
as described in Section 2.3 above. 

3. A high suspended solids content at the bottom of a well has been found to produce false 
positive results for the detection of DNAPL with an oil/water interface probe.  Therefore, 
if DNAPL is detected using an oil/water interface probe, a peristaltic pump, or similar 
methods, should be used to confirm the presence or absence of DNAPL.  About one pint 
of fluid may be pumped from the bottom of the well for visual inspection of the presence 
or absence of DNAPL. 

4. The results of the visual inspection will be recorded on the well gauging form or in the 
field logbook. 

5. Peristaltic pump tubing, if not dedicated, will be disposed of in accordance with IDW 
handling specified in Appendix A-6.  The oil/water interface probe and cable will be 
decontaminated in accordance with Appendix A-4. 

3.0 DOCUMENTATION 
Documentation during well purging and sampling will be in accordance with Appendix A-5.  
Documentation of the observations and data acquired in the field will provide information on the 
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activities conducted and also provide a permanent record of field activities.  Observations and 
data will be recorded on a well gauging form and in the field logbook. 

3.1 FIELD NOTES 
The following information will be recorded in a bound field logbook using indelible ink: 

• Names of gauging personnel 

• Weather conditions 

• Date 

• Start time of gauging 

• End time of gauging 

• Gauging locations 

• Gauging equipment used 

• Any significant difference in time between gauging individual wells 

• Decontamination records 

• Any other pertinent information  

3.2 FIELD FORMS 
A well gauging form will be completed for each day of gauging.  The form will contain entries 
for each well gauged during that day.  The following information will be recorded: 

• Project name / number 

• Location 

• Date 

• Gauging personnel 

• Monitoring well identification numbers 

• Static LNAPL depths (if any) 

• Static water depths 

• Static DNAPL depths (if any) 

• Well depth (sounding), if measured
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Attachment 1 
Water Level Measurement Form 



Page
8181 E. Tufts Avenue
Denver, Colorado 80237
Tel: 303.694.2770
Fax: 303.694.3946

Project Name:         Location: 

Project Number:    Measured By: 

Casing Volume Additional Remarks

0.04
0.09
0.16
0.20
0.37
0.65
0.75
1.00
1.55
2.00
2.60

3.0
4.0

8.0

4.3
5.0
6.0
7.0

2.0
2.2

Unit Casing Volume
Gal/Lin. Ft.)

Casing I.D. 
(in.)

(ft bTOC)
LNAPL Depth DNAPL Depth

(ft bTOC)

1.0
1.5

ID (ft bTOC)
Water Depth Comments

Groundwater Level Measurement Form

Date: _______________ _______  of  _______

Well
(ft MSL)

TOC Elevation
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This procedure provides technical guidance and methods that will be used for monitoring well 
purging and groundwater sampling using low-flow sampling methods.  The samples will be 
analyzed to provide data on the presence and concentration of Site constituents in groundwater 
on the site.  The procedures outlined herein are accordance with groundwater sampling methods 
recommended by the U.S. Environmental Protection Agency (EPA) (1992, 1996).  Details on 
site-specific sampling activities, equipment selection (i.e., pumps), site-specific field parameters, 
and laboratory analyses are presented in the Work Plan and/or the Quality Assurance Project Plan 
(QAPP).   

This procedure will provide descriptions of equipment, field procedures, and documentation 
necessary to properly collect groundwater samples for laboratory analysis.  Sampling locations 
are specified and shown in the long-term monitoring plan.  

All activities will be conducted in accordance with the site-specific Health and Safety Plan 
(HASP). 

1.0 EQUIPMENT AND MATERIALS 
• Field log book 

• Electronic water level indicator or interface probe 

• Peristaltic pump, bladder pump, centrifugal pump, bailer, or submersible pump 

• Appropriate power source and cords for pump (i.e., generator, compressor, or inverter) 

• Flow-rate controller for pump, as applicable 

• Graduated cylinder or other volumetric measuring device 

• Plastic sheeting or other clean work surface 

• Disposable polyethylene discharge tubing 

• Disposable Pharmed®, Tygon®, or equivalent tubing (for peristaltic pump only) 

• Water quality meters (at a minimum pH, conductance, and temperature; ORP, and 
turbidity may also be used) 

• New disposable or decontaminated stainless-steel bailer, if specified in the Work Plan  

• Rope or twine: nylon, polypropylene, or similar 

• Watch 

• Purge water collection system (bucket(s) with lid(s), drum, etc.) 

• Standard hand tools (wrench, pliers, screwdrivers, cutting tools, etc.) 

• Keys to well locks 

• Decontamination equipment per Appendix A-4 

• Appropriate health and safety equipment as required by the HASP 

• Personal protective equipment (PPE) as required by the HASP 
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• Paper towels 

• Copies of well drilling and installation records, including boring logs and well 
completion diagrams for the wells to be sampled 

• 0.45-µm in-line filter or other appropriate filtering approaches (for dissolved constituents 
only), if applicable 

• Flow-through cell 

• Sample containers (including temperature blanks) 

• Sample labels 

• Sample logs / well sampling forms  

• Chain of custody forms 

• Custody seals 

• Shipping labels / AirBills 

• Strapping / shipping tape 

• Garbage bags 

• Ziploc®, or similar, bags 

• Cooler(s) 

• Ice 

2.0 PURGING AND SAMPLING METHODOLOGY 
Groundwater sampling incorporates several phases of multiple steps in order to achieve the 
highest possible accuracy and precision of laboratory analytical results.  Proper preparation, 
purging, and sampling techniques greatly reduce the risk of cross-contamination or other 
unwanted variances of the analytical data.  Where possible, sampling should be conducted first in 
areas least affected by Site constituents, followed by increasingly affected areas.  The proper 
information will be recorded in the field log book or well sampling form as specified in Section 3 
of this procedure. 

2.1 PREPARATION FOR SAMPLING 
Preparation for sampling includes inspecting the condition of the well, monitoring health and 
safety conditions, and calibrating and decontaminating sampling equipment.  General procedures 
are presented below: 

1. Make sure area around well head is clean and free of debris.   

2. Inspect condition of well (e.g., well locked, loose-fitting cap, measuring point well 
marked, surface casing disturbed, well casing straight, condition of concrete pad).  
Indicate condition of well on the sampling form. 
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3. Remove well cap.  If the HASP identifies organic compounds as potential contaminants 
of concern and requires breathing zone monitoring, screen well headspace and breathing 
zone headspace for organic vapors using the appropriate field monitoring instrument. 

4. All equipment should be decontaminated in accordance with Appendix A-4 before 
introduction to each well.  Protective latex or nitrile gloves should be worn during 
possible water-contact or equipment-contact activities.  At a minimum, gloves should be 
changed between each well or when introduction of potential contaminants to the well is 
possible. 

5. Measure water level using a decontaminated electronic water level meter as described in 
Appendix A-1.  Sounding the bottom of the well using a weighted tape (i.e., for well 
casing volume calculations) prior to sampling is not recommended due to the potential for 
resuspension of settled solids in the formation.  Well depth information should be 
obtained from the well logs or collected after sampling activities are complete, if 
possible. 

6. If light non-aqueous phase liquid (LNAPL) is suspected, measure fluid level in 
accordance with Appendix A-1.   

7. Calculate the well casing volume as follows: 

well casing volume (gal) = π (r 2)(h)(7.48 gal/ft3) 

Where h = height of water in the well casing (i.e., depth to bottom of the well minus 
depth to water (in ft), and r = radius of well casing in feet.  Record this volume on the 
well sampling form. 

8. Calibrate water quality meters for measuring field parameters as specified by the 
equipment manufacturer(s).  At a minimum, temperature, pH, and specific conductance 
measurements will be collected during purging and prior to sampling; however, do not 
immerse water quality meter probes into purge water containing free product.  Other field 
parameters, including dissolved oxygen, Eh (redox, ORP), and turbidity (recommended 
for inorganics), etc. may be required as specified in the Work Plan.  Record equipment 
calibration and maintenance in the field book.  Decontaminate meters between wells by 
rinsing with distilled water.  Manage rinse water used for these measurements in the same 
manner as purge water, as defined in the Work Plan. 

2.2 WELL PURGING METHODS 
Monitoring wells will be purged prior to collecting groundwater samples for analyses.  Low flow 
purging procedures (EPA 1996) generally will be followed; however, certain wells or sites may 
also be sampled by purging three well volumes of groundwater prior to sample collection. The 
purpose of well purging is to remove stagnant groundwater from the well (which has interacted 
with air in the well casing).  Field parameters (i.e., pH, temperature, and specific conductance) 
are measured during the purging process to verify that stagnant water has been removed and 
groundwater conditions are stable prior to sampling.  A variety of pumps may be used to purge 
and sample the monitoring well:  the pump type will be specified in the Work Plan.  Refer to the 
manufacturer’s instructions for operation of the specified pump.  General procedures for purging 
are outlined below: 
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1. Lower the pump intake, bailer, or tubing (as applicable) into the water column.  The 
pump intake or tubing should be placed at the middle or slightly above the bottom of the 
screened interval.   

2. For low-flow purging, conduct purging at a rate that will minimize drawdown in the well 
(i.e., purge at a rate less than or equal to recharge, if possible).  Recommended purge rates 
are generally less than 0.13 gal/min (0.5 L/min), or a rate that results in minimal 
drawdown in the well (e.g., less than 1 foot).  Actual purge rates will vary based on 
aquifer material and well construction.   

3. Continue purging the well until field parameters have stabilized within 10 percent, 
according to Appendix A-3.  Once field parameters have stabilized, reduce the pump rate 
to approximately 0.025 to 0.13 gal/min (0.1 L/min to 0.5 L/min).  The pump should 
continue to operate at the lower rate to allow the water collected at that rate to travel to 
the surface discharge point. 

4. In the event that even very low purge rates result in evacuation of the well, groundwater 
samples for laboratory analyses should be collected as soon as sufficient groundwater 
accumulates in the well, regardless of field parameters or total volume purged.  

5. If the three-volume purge method is utilized, field parameters will be recorded after each 
well volume of groundwater is purged. 

2.3 GROUNDWATER SAMPLING METHODS 
Groundwater sampling is conducted following purging of the well.  Where possible, groundwater 
samples for analyses should be collected directly from the pump discharge at the lowest rate 
possible to minimize cross contamination, suspension of solids, and aeration of the sample.  
Bladder pumps, peristaltic pumps, and submersible pumps (e.g. Grundfos®, Whale, Typhoon) are 
generally suitable for purging and sampling of all groundwater parameters.  Bailers are generally 
not recommended for purging or sampling of groundwater monitoring wells due to the potential 
for agitating solids in and adjacent to the well; however, the three-volume purge method often 
uses bailers, especially when turbidity of the groundwater is not a concern. 

Target analytes, container types, and preservatives are specified in the Work Plan, or QAPP. 

The general procedures for groundwater sample collection are as follows: 

1. Groundwater samples should be introduced directly from the pump discharge into the 
proper sample container and filled to capacity.   

2. In general, groundwater samples collected for multiple compounds should be collected in 
the following order (EPA 1992): 

− VOCs 

− Dissolved gases and total organic carbon (TOC) 

− SVOCs 

− Metals and cyanide 

− Major water quality cations and anions 
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− Radionuclides 

− Other analytes 

3. When collecting samples for VOCs, direct flow from the pump discharge down the 
interior side of the sample container to minimize aeration.  Hold caps in hand to minimize 
contamination of sample.  Fill all VOC sample containers to the top.  A positive meniscus 
at the top of the container will help ensure that no air is trapped inside when cap is 
screwed down on the container.  No air bubbles should be trapped in the sample when the 
container is sealed. 

4. In some cases, field filtration may be required (recommended for dissolved metals).  If 
applicable, attach a new, disposable filter cartridge (typically 0.45 µm) to the discharge 
line.  Filtered water should be introduced directly into the appropriate sample container.  
Alternate field filtration methods may be specified in the Work Plan or QAPP.  Although 
not recommended, the laboratory can sometimes filter the samples if the samples are 
NOT preserved and are filtered within 24–48 hours of collection. 

5. Collect quality assurance and quality control (QA/QC) samples (i.e., field duplicate, 
laboratory matrix spike, and laboratory matrix spike duplicate, as applicable) at the same 
time by filling all bottles from the same flow.  Ambient or field blanks should be filled 
using distilled or de-ionized (DI) water (supplied by the laboratory) in the same area as 
the primary samples.  The number and types of QA/QC samples are specified in the Work 
Plan or QAPP. 

6. Sample bottles must be labeled with date, sample number, time, sampler’s name, and type 
of preservative, as described in the QAPP.  Sample bottles must be placed in a cooler or 
on ice to keep the sample cool (≤6 °C).  Samples must be cooled continuously from time 
of collection to time of receipt at the laboratory. 

7. Disconnect the peristaltic pump from the dedicated tubing in the well.  If using a 
submersible pump, remove the pump and tubing from the well.  Close and lock the well.  
Decontaminate the sampling equipment in accordance with Appendix A-4.  Purge, wash, 
and rinse water should be managed as specified in the Work Plan.   

8. Complete chain-of-custody forms, package samples for shipment, and ship samples or 
arrange for courier to laboratory. 

9. All field observations made and data generated in conjunction with the sample collection 
will be documented on the groundwater field sampling form. 

3.0 DOCUMENTATION 
Documentation during well purging and sampling will be in accordance with the work plan.  
Documentation of the observations and data acquired in the field will provide information on the 
activities conducted and also provide a permanent record of field activities.  Observations and 
data will be recorded on a well sampling form and in the field logbook. 

3.1 FIELD NOTES 
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The following groundwater purging and sampling information will be recorded in a bound field 
logbook using indelible ink:  

• Names of sampling personnel 

• Weather conditions 

• Date and time of sampling 

• Sampling locations, including locations of QA/QC samples 

• Start and stop time for each well sampled 

• Decontamination and calibration records 

• Other information as specified in the Work Plan 

• Any other pertinent information that may have a bearing on sample quality 

3.2 FIELD FORMS 
A well sampling form will be completed for each well sampled.  The following information will 
be recorded:  

• Project name / number 

• Location 

• Date 

• Sampling personnel 

• Monitoring well identification number 

• Static water depth 

• Well depth and diameter 

• Water column thickness and well volume, if necessary 

• Depth of pump or tubing intake 

• Time of purge monitoring readings 

• Sample time 

• Identification of QA/QC samples 

• Sampling equipment (pump and tubing types, etc.) 

• Sampling pump rate 

4.0 REFERENCES 
EPA. 1992. RCRA Ground-Water Monitoring: Draft Technical Guidance. Office of Solid Waste, 
Washington, DC EPA/530/R-93/001, NTIS PB 93-139350, November. 
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EPA.  1996.  Low-flow (minimal drawdown) ground-water sampling procedures, by R.W. Puls 
and M.J. Barcelona.  U.S. EPA Ground Water Issue: EPA/540/S-95/504, April. 
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Page
8181 E. Tufts Avenue
Denver, Colorado 80237
Tel: 303.694.2770
Fax: 303.694.3946

Project Name:         Sampled By: 

Project Number:    Sample ID:

Location: Sample Date:

Date: Sample Time:

Equipment Field Parameters

Purging Method/Equipment   Initial Water Temp. (C)

Sampling Equipment Initial pH:

Filtering Equipment Initial Conductance (mS/cm):

Reference Point
Sampling Packaging

Number Filtered

Purging Information

Casing I.D. [a] (in.): Length of Static Water Column [e] = [d] - [c] (ft):

Unit Casing Volume [b] (gal/ft) Casing Water Volume [f] = [b] x [e] (gal)

Depth to Water [c] (ft, bgs): Total Purged Volume [g] (gal):

Depth to Bottom of Well [d] (ft, bgs): Number of Purged Volumes [h] = [g] / [f]: 

Temp Conductance Time DO
(C) (mS/cm) (mg/L)

Total Volumes Removed (gallons): Time: Purged Dry (Y/N): ___________

Casing Volume Additional Remarks

0.04
0.09
0.16
0.20
0.37
0.65
0.75
1.00
1.55
2.00
2.60

3.0
4.0

8.0

4.3
5.0
6.0
7.0

1.0
1.5
2.0
2.2

Unit Casing Volume
Gal/Lin. Ft.)

Casing I.D. 
(in.)

Groundwater Sample Collection Form

Well Identification _______________ _______  of  _______

Type and Volume of Container(s) ParametersPreservatives

Volume Purged Turbidity
(NTU)

Water Description
(gal)

pH
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This procedure provides technical guidance and methods that will be used for field measurement 
of water quality parameters (e.g., pH, specific conductance, oxidation-reduction potential, 
dissolved oxygen, and temperature) in the field.  The measurements will be taken to provide data 
on the general quality of surface water and groundwater, as well as to verify the presence of non-
stagnant groundwater during monitoring well sampling.  The procedures outlined herein are in 
accordance with groundwater sampling methods recommended by the U.S. Environmental 
Protection Agency (U.S. EPA 1992, 1996).  Details on Site-specific sampling activities are 
presented in the Work Plan.  Where possible, field parameter measurement should be conducted 
first in areas least affected by Site constituents, followed by increasingly affected areas.   

This procedure will provide descriptions of equipment, field procedures, and documentation 
necessary to properly measure selected field parameters.  Due to the variety and complexity of 
water quality meters available, calibration and measurement procedures should be conducted in 
accordance with manufacturer’s recommendations for specific meters used. 

All activities will be conducted in accordance with the site-specific Health and Safety Plan 
(HASP). 

1.0  EQUIPMENT AND MATERIALS 
• Field log book 

• Water quality parameter multimeter or meters specific to parameters of interest (i.e., pH, 
specific conductance, dissolved oxygen, oxidation-reduction potential, temperature, and 
turbidity) 

• 250- to 500-mL beakers or flow-through cell for groundwater 

• Calibration solutions and deionized distilled water 

• Sample logs / well sampling forms  

• Sampling equipment  

2.0  METHODOLOGY 
Calibrate meter(s) in the field at the beginning of each day of field or laboratory work when 
water quality parameters will be measured.  Check meters with calibration standards after every 
four hours of continuous use.  If drift is evident, recalibrate.  Record appropriate information in 
accordance with Section 3 of this procedure. 

The measurement of surface water and groundwater field parameters will be conducted in the 
following steps: 

1. Fill multimeter cell, beaker, or jar with fresh sample water. 

2. Immerse electrodes in sample while swirling the sample, if needed, to provide thorough 
mixing.  If a flow-through cell is used, install probes and connect sample water to bottom 
port of flow-through cell, directing sample water up through the cell, exiting through the 
top port.  Direct effluent tubing into an appropriate container for storage and handling. 

3. When the readings have stabilized, record the measurements displayed on the meter.  It is 
important to determine that the correct units and unit scale are displayed on the meter and 
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recorded for each parameter measured.  Record and correct any problems encountered 
during measurement.  Note: parameter measurements may not stabilize for a given 
measurement when using a flow-through cell- professional judgment should be used 
when selecting parameters to be recorded in this case. 

4. If available, field measurement results should be compared to previous measurements for 
quality control. 

3.0 DOCUMENTATION 
Documentation during water quality parameter measurement will be in accordance with the work 
plan.  Documentation of the observations and data acquired in the field will provide information 
on the activities conducted and also provide a permanent record of field activities.  Observations 
and data will be recorded on a sampling log (i.e., well sampling form) and in the field logbook. 

3.1 FIELD NOTES 
The following water quality parameter measurement information will be recorded in a bound field 
logbook using indelible ink:  

• Names of sampling personnel 

• Weather conditions 

• Decontamination and calibration records 

• Other information as specified in the Work Plan 

• Any other pertinent information that may have a bearing on data quality 

3.2 FIELD FORMS 
A well sampling form will be completed for each well location where field water quality parameters 
are measured.  The following information will be recorded:  

• Project name / number 

• Location 

• Date and time of parameter measurement 

• Sampling personnel 

• Monitoring well identification number or sampling location 

• Static water depth 

• Depth of pump or tubing intake 

• Water quality measurement equipment (meter model, etc.) 

• Sampling locations, including locations of QA/QC samples 
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4.0 REFERENCES 
U. S. EPA. 1992. RCRA Ground-Water Monitoring: Draft Technical Guidance. Office of Solid 
Waste, Washington, DC EPA/530/R-93/001, NTIS PB 93-139350, November. 

U.S. 1996.  Low-flow (minimal drawdown) ground-water sampling procedures, by R. W. Puls and 
M.J. Barcelona.  U.S. EPA Ground Water Issue: EPA/540/S-95/504, April. 
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This procedure details the procedures for decontamination of personnel and equipment during 
field activities. Decontamination of personnel and equipment (e.g., water and soil sampling 
equipment, vehicles, etc.), is required to minimize the possibility of cross-contamination of 
environmental samples between sampling locations. In addition to this procedure, refer to the 
site-specific Health and Safety Plan (HASP) for additional requirements regarding 
decontamination procedures.  

1.0 EQUIPMENT  
The following is a list of equipment that may be necessary to perform decontamination activities: 

• Personal protective equipment (PPE) as outlined in the HASP 

• Paper towels 

• Alconox® / Liquinox® detergent (or equivalent) 

• Potable or non-potable water 

• Deionized or distilled water 

• Water sprayers or hand-held spray bottles 

• Disposable nitrile gloves 

• Clean plastic sheeting, and/or trash bags 

2.0 DECONTAMINATION PROCEDURES 
Section 2 describes decontamination of sampling equipment that may be utilized to prevent 
cross-contamination between sampling locations.  Decontamination procedures to be 
implemented for the protection of worker and public health, safety, and the environment are also 
set forth in the following section.  Different types of decontamination may be necessary for the 
following: 

• Soil sampling equipment; 

• Water sampling equipment; 

• Instruments; and 

• Vehicles and personnel.  

2.1 DECONTAMINATION OF SAMPLING EQUIPMENT  
The procedures in this section are designed to prevent cross-contamination of samples collected 
in different sample locations.  Procedures for decontamination of sampling equipment apply to 
equipment that is re-usable (e.g. funnels and shovels) and contacts a sampled medium (e.g., 
water).  Decontamination of sampling equipment may be performed at each sample collection 
location upon completion of sampling.  
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General requirements for decontamination are listed below: 

• Personnel may wear appropriate safety equipment to reduce personal exposure, as required by 
the HASP. 

• New nitrile gloves may be worn when performing equipment decontamination. 

• Detergent and rinse solutions to be used for decontamination procedures may be replaced 
with new solutions between sample collection events unless the solution is stored in a water 
sprayer.   

• Bulk contamination, such as large pieces of soil, may first be removed by hand or tools. 

• Equipment may then be washed in a detergent/water solution, using brushes and other tools, 
as appropriate, until clean.  The water used may be clean and may be potable, non-potable, 
deionized, or distilled. 

• Washed equipment may be rinsed first by potable water, or by deionized/distilled water, if 
potable water is not available. 

• A final rinse may be by deionized or distilled water. 

• Equipment may be inspected for visible contamination and washed again if necessary. 

• Equipment may be dried and stored in a clean location.  Air-drying is an acceptable method 
for most equipment. 

2.2 DECONTAMINATION OF PERSONNEL  
The procedures in this section are designed to protect the worker and public health, safety, and 
the environment.  Procedures for decontamination of personnel apply to any person (including 
clothing) who is exposed to contaminated site material such as groundwater or soil.  
Decontamination of personnel may be performed prior to leaving the site, or as necessary to 
protect health and safety.  

General requirements for decontamination are listed below: 

• Personnel may wear appropriate safety equipment to reduce personal exposure, as required by 
the HASP. 

• Bulk contamination, such as large pieces of soil, may first be removed by hand or tools, with 
special attention to boots and coveralls. 

• Personnel and clothing may then be washed with a detergent/water solution, using brushes 
and other tools, as appropriate, until clean.  The water used may be clean and may be potable, 
non-potable, deionized, or distilled. 

• Following washing, a water rinse may be conducted to flush contaminated media and 
detergents from the affected area. 
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2.3 DECONTAMINATION OF VEHICLES  
The procedures in this section are designed to protect the worker and public health, safety, and 
the environment.  Procedures for decontamination of vehicles apply to any vehicle or piece of 
heavy equipment that is exposed to contaminated site material such as groundwater or soil.  
Decontamination of vehicles may be performed prior to leaving the site, or as necessary to 
protect health and safety.  

General requirements for decontamination are listed below: 

• Personnel may wear appropriate safety equipment to reduce personal exposure, as required by 
the HASP. 

• Bulk contamination, such as large pieces of soil, may first be removed by hand or tools, with 
special attention to tires or tracks, wheel-wells, and compartments such as dump truck beds 
and excavator or backhoe buckets. 

• A rinse with water may be conducted to flush contaminated media from the affected area.  If 
necessary, a high-pressure washer and/or detergent solution may be used to remove 
contaminated media. 

2.4 INVESTIGATION DERIVED WASTE MANAGEMENT 
Solid and liquid IDW generated during decontamination procedures may be managed as 
described in Appendix A-6 for IDW.  

Solid IDW generated during decontamination procedures may consist of: (1) PPE used during the 
decontamination process and (2) disposable material used to decontaminate equipment.   

Liquid IDW may generally consist of wash/rinse water, and may contain a substantial amount of 
solids.  It is permissible, after solids settle, to decant clear water from such a container to another 
IDW container, thus separating solid and liquid IDW. 

3.0 DOCUMENTATION 
Sampling personnel may document the decontamination that occurs within a sample collection 
site in the field log book.  The information entered in field log books concerning 
decontamination may include the following: 

• Decontamination personnel 

• Date/time 

• Location 

• Type of containment for decontamination fluids 

• Other pertinent information 
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This procedure provides technical guidance and methods that will be used for sample 
identification, labeling, packing, documentation, and Chain-of-Custody (COC) procedures. All 
activities will be conducted in accordance with the site-specific Health and Safety Plan (HASP). 

1.0 EQUIPMENT NECESSARY FOR SAMPLE HANDLING, SHIPPING, AND 
DOCUMENTATION 

The following equipment may be used for sample labeling, packing, documentation, and COC 
procedures: 

• Personal protective equipment (PPE) as specified in the Health and Safety Plan (HASP) 

• Decontamination equipment and supplies 

• Clean sample containers with preservatives, if required. 

• Shipping coolers 

• Re-sealable plastic bags (Ziplock® or equivalent) 

• Sample labels 

• Shipping forms (provided by shipping courier) 

• Shipping labels (e.g. Fragile, This Side Up, etc.) 

• Chain-of-Custody forms  

• Custody seals  

• Bubble wrap or equivalent packing material 

• Tape (e.g., clear tape, strapping/packing tape) 

• Ice or other refrigeration method 

• Paper towels 

• Large trash bags 

2.0 SAMPLE IDENTIFICATION 
Each sample collected will have a unique sample identification (ID).  These IDs are necessary to 
identify and track each sample collected for analysis during the project.  Accurate and 
comprehensive sampling records are necessary to create a complete record of field procedures, 
including circumstances of collection and integrity of a given sample.   
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3.0 SAMPLE HANDLING, SHIPPING, AND DOCUMENTATION PROCEDURES 

3.1 FIELD SAMPLE PROCESSING AND CUSTODY 
A Chain-of Custody (COC) for each sample will be maintained and documented from the 
sampling location through its delivery to the laboratory for analysis.  Each sample must be in the 
custody of the sampling team or Sample Manager from the moment it is extracted and 
containerized until sample shipment.  Samples will be containerized and labeled at the sample 
collection location.  Samplers may relinquish containerized samples to the Sample Manager for 
completion of the documentation and preparation of the samples for shipment.  Changes in 
custody (e.g. from sampler to Sample Manager) will be documented in logbooks that identify the 
personnel relinquishing custody and personnel receiving the custody of the samples.  The COC 
accompanies the samples and is used by the Sample Manager to document transfer of custody 
from the field team to the shipping agent.   

3.2 SAMPLE LABELING 
Sample labels may be filled out partially before field sampling activities begin.  The date, time, 
and sampler’s initials or signature should not be completed until the time of sample collection.  
Sample labels will be filled out using waterproof ink. 

Care will be taken during labeling and taping to preclude the possibility of sample contact with 
label or tape adhesive. 

3.3 SAMPLE HANDLING 
This section discusses proper sample containers, preservatives, and handling and shipping 
procedures. 

3.3.1 Sample Containers 
Commercially clean sample containers will be obtained from a subcontracted analytical 
laboratory or vendor and filled with sample material in accordance with these procedures.  

3.3.2 Sample Preservation and Storage 
All samples collected for chemical analysis will be stored on ice (or similar) in an insulated 
cooler to maintain a temperature of <6°C and shipped on ice (or similar) to the laboratory for 
preparation and analysis.   

3.3.4 Sample Packaging and Shipping 
The Sample Manager is responsible for confirming that samples collected by the sampling team 
have been properly containerized, packed, and labeled.  Once the Sample Manager has custody of 
samples, he/she is responsible for maintaining custody (i.e., keeping samples in the designated 
secure location), and packaging and shipping the samples in a timely and proper manner.  
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Samples and sample containers will be packaged properly to protect the integrity of the sample 
and its seal, prevent breakage of containers, and prevent leakage of contents.   

A copy of the shipping bill will be retained by the Sample Manager for attachment to the 
corresponding copy of the COC form, and these forms will be maintained by the URS Field 
Manager in accordance with this procedure. 

Packing and Shipping Samples for Chemical Analysis  
• Place sufficient amounts of packing material (e.g., bubble wrap) in the bottom and sides of the 

shipping cooler to prevent movement of contents. 

• Line the inside of the cooler with a plastic trash bag, add enough ice (in double bags) to the 
cooler to maintain the required temperature of <6°.  Line the bottom, sides, and top of cooler to 
retain proper shipment temperature; using at least 3-4 one gallon bags of ice per 48-quart cooler 
is recommended. 

• A bottle containing tap water and identified as a temperature blank will be included with each 
cooler containing samples cooled to <6°C.  Upon receipt of the samples at the laboratory, the 
temperature blank will be used to determine the cooler temperature.  The temperature blank will 
not be assigned a sample identification number and will not appear as a line item on the chain-
of-custody form. 

• Place samples and temperature blank inside the bag in an upright position.  Tie shut the trash 
bag holding the samples and ice. 

• Fill excess space in the cooler with ice bags or other packing material (e.g., bubble wrap) to 
prevent movement of sample containers. 

• Place the original signed copy of the COC form inside a plastic bag, and tape the bag inside the 
cooler lid, reserve the carbon copy or photocopy of the COC for URS’ records. 

• Close the cooler lid, and seal the cooler and the cooler spout with appropriate packaging tape. 

• Place two custody seals (tampering seals) after signing and dating on the cooler in separate 
areas across the gap between the lid and the cooler base.  Tape the custody seals to the cooler to 
confirm that custody seal is adequately affixed. 

Samples may be shipped for Saturday delivery; however, Saturday delivery will require 
laboratory approval before shipment. 

3.3.5 Sample Container Tampering 
If, at any time after samples have been sealed and secured, custody seals on the sample container, 
or cooler are identified as having been tampered with, the following procedures will be 
conducted: 

• Check with personnel having access to sample coolers/containers to evaluate whether 
inadvertent tampering can be documented. 

• Document findings of the incident in a logbook. 
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If it cannot be confirmed and documented that the custody seal was broken inadvertently and that 
the integrity of samples is unimpaired, the samples will be re-collected and the URS Project 
Manager and URS Quality Assurance Manager (QAM) will be notified. 

3.3.6 Holding Times and Analyses 
The holding time is specified as the maximum allowable time between sample collection and 
analysis or extraction, based on the analyte of interest, stability factors, and preservative (if any) 
used.  Any storage of samples on Site will be scheduled to be kept to the minimum period, based 
on logistic considerations (e.g. samples will not be shipped over weekends unless advance 
arrangements for receipt have been made with the laboratory).   

4.0 CHAIN-OF-CUSTODY PROCEDURES 
The custody of samples shall be documented on the COC.  These forms document possession of 
the sample from collection through laboratory receipt, including transfer, handling, and shipping 
of samples. 

Sample custody and documentation procedures will be followed to preserve sample integrity and 
to confirm the validity of field and laboratory data.  As a result, sample data will be traceable 
from the time and location of sample collection through chemical analyses and data reporting.  
The following information will be recorded on the COC form that will accompany samples to the 
laboratory: 

• Sample ID 

• Sampling date and time 

• Required analyses 

• Number of containers 

• Sample Manager (or designee) signature 

The objective of the custody identification and control system for the samples is to confirm, to 
the extent practicable, that the following occur: 

• Samples scheduled for collection are uniquely identified. 

• The correct samples are analyzed and are traceable to their records. 

• Samples have been appropriately preserved. 

• Samples are protected from loss or damage. 

• A record of sample integrity is established. 

• Legally traceable custody and possession records are maintained. 

Observe general documentation rules, including the use of blue or black ink.  Make any changes 
to the COC form by drawing a single line through the incorrect information and initialing the 
mark-out.  Put a line through and initial blank lines on the COC form. 
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Upon receiving the samples, the laboratory’s representative shall do the following: 

• Sign and keep copies of shipping documents. 

• Sign the COC form and return the second copy to the URS Project Manager or designee (may 
be included with the analytical results). 

• Measure and document the temperature of the samples using temperature blank. 

• Document the condition of the custody seals and of the samples. 

• Notify the URS Project Manager or designee if any breakage or improper preservation has 
occurred or if there is a discrepancy between the COC form, sample labels, and requested 
analyses. 

• Provide copies of the above documentation to the URS Project Manager or designee with the 
final laboratory data package. 

• At the laboratory, custody of samples will be in accordance with the laboratory’s SOPs from 
sample receipt through sample residual disposal. 
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This procedure provides technical guidance and methods for the management, storage, 
characterization, transportation, and disposal of waste generated. Waste generated at the Site 
during field activities is referred to as Investigation Derived Waste (IDW).  The project has been 
carefully designed to avoid the creation of a substantial volume of IDW.  IDW will be properly 
managed and disposed off-Site in compliance with RCRA, CERCLA, and other applicable legal 
authorities as detailed below or in the Work Plan. All activities will be conducted in accordance 
with the site-specific Health and Safety Plan (HASP).  

1.0 MATERIALS AND EQUIPMENT  
• Personal protective equipment (PPE) as outlined in the HASP; and 

• Labeling materials (e.g., permanent markers, labels, etc.).  

2.0 APPLICABLE LAWS, REGULATIONS, AND GUIDANCE 
This procedure is designed to confirm that all waste generated during the course of the 
investigation is managed in compliance with applicable laws and regulations.  It is also based on 
waste management policy and guidance documents, such as the “Guide to Management of 
Investigation-Derived Wastes” (U.S. Environmental Protection Agency [EPA] 1992).  CERCLA 
activities conducted entirely on Site must comply with the substantive requirements of other 
applicable laws and regulations, but not permitting and other procedural requirements.  CERCLA 
activities conducted off Site, however, must comply with both administrative and substantive 
requirements.  See CERCLA Section 121 (e).   

Off-site disposal of CERCLA waste will be in compliance with CERCLA Section 121 (d)(3) and 
40 C.F.R Section 300.440 (also known as the “CERCLA Off-Site Rule”), as well as applicable 
NRC, DOT, RCRA, and state regulations, as further explained below or in the Work Plan.  

3.0 TYPES AND MANAGEMENT OF IDW 
Solid IDW may include the following: 

• Drill cuttings or soil/rock. 

• Disposable used PPE (e.g., gloves) and other disposable investigation materials (e.g., paper 
towels). 

• Trash 
PPE and trash will be disposed of in a normal trash receptacle following their usage in the field. 

Liquid IDW may include the following: 

• Groundwater produced by well development or purging, etc. 

• Decontamination water. 

Solid and liquid IDW shall be containerized in proper containers, in good repair, which are 
suitable for short-term storage, transportation, and disposal by a subcontractor.  Examples of 
proper containers include DOT-approved steel or plastic drums, roll-off containers, and 
fractionation tanks. 
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Spray bottle discharge from the washing of small sampling equipment within each sample 
collection point. The spray discharge may be considered de minimis and may be discharged to 
the ground at the corresponding sampling locations.  

4.0 LOG BOOK DOCUMENTATION 
An inventory log of waste will be entered into the log book and must include the following: 

• Project Name 

• Name of person logging the waste 

• Date waste generated 

• Type of waste material (e.g., PPE, instrument, or trash), and solid or liquid 

• Estimated waste volume 

• Characterization and disposition of equipment and instruments.  

• Comments 

• Any variance to procedures described in this procedure 

5.0 REFERENCES 
U.S. Environmental Protection Agency (EPA).  1992 (April).  Guide to Management of 

Investigation-Derived Wastes.  Office of Emergency and Remedial Response Hazardous 
Site Control Division.  OSWER Publication Number 9345.3-03FS. 

U.S. Occupational Safety and Health Administration (OSHA) Standard – Ionizing Radiation – 29 
C.F.R. 1910.1096  

U.S. OSHA Standard – Ionizing Radiation – 29 C.F.R. 1926.53  

Department of Transportation Standard – Hazardous Materials and Oil Transportation – 49 
C.F.R. 100-180  
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