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1. Attached please the Draft Final Air Sparging and Soil Vapor Extraction Pilot Test Report for
Officer’s Club Site SS-57. This report details the results of the pilot test conducted in April 1996,
as well as previous investigations performed at the site. In addition, the report outlines the
recommendations for remediation of the site and the associated conceptual design. Holloman AFB
will be initiating the recommended alternative as a voluntary cleanup action later this month.

2. If you have any questions regarding the attached report, or the voluntary cleanup action, please
contact Warren Neff at your earliest convenience at (505) 475-5395. ’

Deputy Base Civil Engineer

Attachment:
Draft Final Air Sparging and Soil Vapor Extraction Pilot Test Report for Officer’s Club Site SS-57

cc: w/Atch

Mr Steve Pullen

New Mexico Environment Department
Hazardous & Radioactive Materials Bureau
P.O. Box 26110

Santa Fe, NM 87502

Mr Allen Chang
US Environmental Protection Agency, Region 6
Hazardous Waste Management Division
1445 Ross Ave
Dallas, TX 75202-2733
g[ol;a[ FPower /01 Hmerica



s

DRAFT FINAL
AIR SPARGING AND SOIL VAPOR EXTRACTION
PILOT TEST REPORT FOR
OFFICERS CLUB SITE SS-57
HOLLOMAN AIR FORCE BASE, NEW MEXICO

Prepared for:

49 CES/CEV
Holloman Air Force Base, NM

and

HQ ACC/ESVR
Langley Air Force Base, VA

Prepared by:
Foster Wheeler Environmental Corporation Groundwater Technology
143 Union Blvd., Suite 1010 Government Services, Inc.
Lakewood, Colorado 80228-1824 and 2501 Yale Blvd., S.E., #204

Albuquerque, NM 87106

Under Contract No. DACW45-94-D-0003
Delivery Order No. 8, Work Authorization Directive 35:

U.S. Army Corps of Engineers
Omaha District
Omaha, Nebraska

October 1996

HAFB-24/DO8W29wp.doc

N



Holloman Air Force Base Table of Contents
Site §8-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

TABLE OF CONTENTS

LISTOFFIGURES .................. e e et e e iii
LIST OF TABLES . . ... ittt ettt ettt ananaens iv
LISTOF APPENDICES . . ... . it et ettt ia e ennes \%
LIST OF ACRONYMS . . .o i i ettt e ee vi
1.0 INTRODUCTION . ... . it it i ittt i e aineans 1-1
1.1 Purpose and Organization of Document .................... 1-1
1.2 SiteLocation ............c.0 ittt 1-1
1.3 Previous Site Investigations . . ......... ...t 1-1
20 SCOPEOF WORK . . ... ittt ittt ittt eneeaaess 2-1
2.1  Soil Boring and Well Installation . . .. .............. . ..., 2-1
2.2 Soil Sampling and Analyses . .......... .. it 2-2
2.3  Well Samplingand Analyses . ......... .00ttt eunnnnn. 2-3
2.4  Surveyingand Well Gauging .......... ..t iiennnnn. 2-3
25 AirSampling ... ... e e e e e 2-4
2.6  Short-Term Pilot Testing Procedures . ..................... 2-4
3.0 HYDROGEOLOGIC SETTING AND SAMPLING RESULTS .......... 3-1
3.1 Hydrogeologic Setting . .......... .00t 3-1
3.2 Soil SampleResults .. ... ..... .. ittt 3-2
3.3  Groundwater Flow Direction .. ..................c.c.v.. 3-5
3.4  Groundwater Sample Results . ................ ... .. ..... 3-5

4.0 DESCRIPTION OF IN SITU AIR SPARGING/VAPOR EXTRACTION PILOT

Draft Final i October 1996



Holloman Air Force Base
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

Table of Contents

TABLE OF CONTENTS (Concluded)

4.1.1 Vapor Extraction Tests 1 through3 .................. 4-1

4.1.2 SpargeTestsdthrough6 ...........ccivieeeeeinn 4-2

4.2 ResultsoftheTests .........c0iiiiiiiiininnreenennn 4-4

4.2.1 Radius of Influence for Vapor Extraction . .............. 4-4

4.2.2 Mass Removal Rates for Vapor Extraction .............. 4-5

4.2.3 Modeling Results for the Vapor Extraction Test . .. ........ 4-6

4.2.4 Radius of Influence for In Situ Air Sparging . ............ 4-7

4.2.5 Injection Pressureand Flowrate . . . . ................ 4-10

4.3 SummaryofPilotTestResults ......................... 4-10

5.0 RECOMMENDATIONS ANDBASISFORDESIGN ................ 5-1
5.1 Recommendations and Basis for Design . ................... 5-1

6.0 CONCEPTUALDESIGN . .. ... ittt ittt ittt 6-1
6.1 Conceptual Design . . . ....ci ittt ... 61

7.0 REFERENCES ... ... . . ittt ittt i 7-1
Draft Final ii October 1996

gy N,

oy

i ¥



Holloman Air Force Base List of Figures
Site 8S-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

LIST OF FIGURES

FIGURE 1 Holloman Air Force Base Site Location Map

FIGURE 2 Holloman Air Force Base Facility Map

FIGURE 3  Site SS-57 Officers Club Site Map

FIGURE 4 TPH Distribution In Soil Map

FIGURES Groundwater Gradient Map

FIGURE 6 Induced Vacuum Versus Distance, Test No. 3

FIGURE7  Wellhead Vacuum Versus Flowrate, Test No. 3

FIGURE 8  Extracted Hydrocarbon Concentrations Versus Time, Test No. 3
FIGURE 9  Groundwater Elevation Versus Distance, Test No. 5

FIGURE 10 Dissolved Oxygen Versus Distance, Test No. 4

Draft Final 11 October 1996



Holloman Air Force Base
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

List of Tables

LIST OF TABLES

TABLE 2-1 Summary of Well Construction Data

TABLE 3-1 Summary of Soil Analytical Results

TABLE 3-2 Summary of Groundwater Elevations

TABLE 3-3 Summary of Groundwater Analytical Results

TABLE 4-1 Summary of Pilot Test Air Sample Results

Draft Final iv

October 1996



Holloman Air Force Base List of Appendices
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

LIST OF APPENDICES

A. FIELD LOGS

A-1  Soil Boring Logs

A-2  Air Monitoring Forms

A-3  Equipment Calibration Sheets

A-4  Daily Quality Control Reports, Tailgate Safety Meeting Notes, and Field
Notes

A-5 Monitoring Well Purging Records

A-6  Well Gauging Data Forms

A-7  Containerized Materials Logs

A-8  Preliminary Incident Reports

A-9  Work Clearance Permits

A-10 Excavation Checklists

A-11 Dirillers Daily Reports

B. SOIL TESTING RESULTS

B-1  Laboratory Analytical Results
B-2  Soil Physical Properties Testing Results

C. GROUNDWATER ANALYTICAL RESULTS

D. PILOT TEST FIELD DATA

E. AIR SAMPLE ANALYTICAL RESULTS

F. VENT-ROI RESULTS

Draft Final v October 1996



Holloman Air Force Base
Site $S-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

List of Acronyms

LIST OF ACRONYMS

< Less Than

% Percent

AB-01 Angle Boring Number 1

AFB Air Force Base

AFCEE Air Force Center for Environmental Excellence
amsl Above Mean Sea Level

API American Petroleum Institute

AS/SVE Air Sparging/Soil Vapor Extraction
ASTM American Society for Testing and Materials
bgs below ground surface

CFA California Fertilizer Association

CH High Plasticity Clay

CL Lean Clay

cm/sec Centimeters per Second

CO, Carbon Dioxide

CS, Carbon Disulfide

D Deep Zone (37.5-39.5 Feet)

DO Dissolved Oxygen

DTW Depth To Water

DUP Duplicate

EPA U.S. Environmental Protection Agency
FOP Field Operations Plan

FWENC Foster Wheeler Environmental Corporation
GP Poorly-Graded Gravel

H,S Hydrogen Sulfide

HVAC Heating Ventilation and Air Conditioning
IRP Installation Restoration Program

IWC Inches of Water Column

1b/day Pounds per Day

Ib/hr Pounds per Hour

M Medium Zone (28-30 Feet)

mg/l Milligrams per Liter

mg/kg Milligrams per Kilogram

ML Low Plasticity Silt

MW-01 Monitoring Well Number 1

N Nitrogen

Draft Final

vi

October 1996



Holloman Air Force Base
Site $S-57 - Officers Club
Air Sparging and Soi! Vapor Extraction Pilot Test Report

List of Acronyms

LIST OF ACRONYMS (Concluded)

NA Not Analyzed

0O, Oxygen

ORC® Oxygen Releasing Compound

P Phosphorus

PID Photoionization Detector

ppbv Parts per Billion by Volume

ppm Parts per Million

ppmv Parts per Million by Volume

psi Pounds per Square Inch

psig Pound per Square Inch Gauge

PVC Poly-Vinyl Chloride

ROI Radius of Influence

RP Recommended Practice

S Shallow Zone (18-20 Feet)

scfm Standard Cubic Feet per Minute

SM Silty Sand

SMP-01 Sparge Monitoring Point Well Number 1
SO, Sulfate

SP-01 Sparge Well Number 1

SQCSR Sampling and Quality Control Summary Report
SVE Soil Vapor Extraction

SW Solid Waste

Sw Well-Graded Sand

TKN Total Kjeldahl Nitrogen

TNMOC Total Nonmethane Organic Compound
TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

pg/l Micrograms per Liter

USCS Unified Soil Classification System
VB-01 Vertical Boring Number 1

VET-01 Vapor Extraction Trench Number 1
YOCs Volatile Organic Compounds

Draft Final vii October 1996



Holloman Air Force Base Section 1.0 Introduction
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

1.0 INTRODUCTION
1.1  Purpose and Organization of Document

This report has been prepared to document the installation and pilot testing of an air
sparging/soil vapor extraction (AS/SVE) system at Installation Restoration Program (IRP)
Site SS-57, the Officers Club, Holloman Air Force Base (AFB), New Mexico.

This document is organized in the following manner: Section 1.0 discusses the project
objective and briefly summarizes previous investigations conducted at the site. Section 2.0
discusses the scope of work including soil boring, well installation, and short-term pilot
testing procedures. Section 3.0 presents the hydrogeologic setting and soil and
groundwater analytical results. Section 4.0 presents the protocol and results for the short-
term pilot tests. Section 5.0 summarizes the recommendations and basis for design and
Section 6.0 presents the conceptual design. Selected references are presented in Section
7.0.

1.2 Site Location

Holloman AFB is located directly west of Alamogordo, New Mexico (Figure 1). The
Officers Club (Building No. 531) is located at the corner of West Eighth Street and West
New Mexico Avenue at Holloman AFB. The location of the Officers Club is illustrated in
Figure 2. A site map of the Officers Club is presented in Figure 3.

1.3  Previous Site Investigations

In the Fall of 1991, hydrogen sulfide (H,S) odors were identified in the Officers Club
building. A geotechnical investigation was performed in October 1991 to evaluate soil and
groundwater conditions to determine the cause of H,S odors present in the Officers Club
building (Wilson & Company, June 1992). A second investigation was conducted in May
1992 to determine the source of the odors and make recommendations to alleviate this
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problem (Wilson & Company, June 1992). Radian conducted a third investigation at the
site during November 1992, with the objective of collecting data to better define the
horizontal and vertical extent of petroleum hydrocarbon contamination (Radian, May
1993). The analytical data from these investigations indicated that the source of the odor is
H,S resulting from natural anaerobic biodegradation of subsurface diesel fuel. Detailed
summaries of these investigations are presented in the Field Operations Plan (FOP) (Foster
Wheeler Environmental Corporation [FWENC] and Groundwater Technology, Inc.,
October 1995). The results of these investigations are briefly summarized in the following
paragraphs.

The investigations conducted by Wilson & Company consisted of the installation of soil
borings and collection of water samples. The investigation concluded that odors emanating
near the basement of the Officers Club consisted primarily of carbon disulfide (CS,) and
H,S resulting from the anaerobic organic degradation of diesel fuel hydrocarbons present
beneath the site. The investigation also identified total petroleum hydrocarbons (TPH) as
diesel in groundwater samples at concentrations ranging from 2 to 130 milligrams per liter
(mg/l). Concentrations of TPH as Diesel up to 1,500 milligrams per kilogram (mg/kg)
were detected in soil samples collected at 14 to 15.5 feet below ground surface (bgs). A
positive pressure air-handling system was subsequently installed at the Officers Club to
prevent nuisance odors from accumulating in the building.

The subsurface investigation conducted by Radian in November 1992 entailed the drilling
of four vertical borings (VB-01 to VB-04) and two angle borings (AB-01 and AB-02) near
the southern corner of the Officers Club (Radian, May 1993). Samples were analyzed for
TPH as Diesel. Other analyses conducted on the soils included a bacteria enumeration
study and a biological screening. The investigation results were summarized in the May
1993 Sampling and Quality Control Summary Report (SQCSR) by Radian. The
investigation concluded that the maximum TPH concentration was encountered at 18 feet
in boring AB-02 with 12,000 parts per million (ppm) TPH as Diesel Fuel, and TPH as
Diesel was detected in all borings except VB-04. Diesel concentrations greater than 1,000
ppm were present in 14 of the 25 soil samples analyzed. Bacteria enumeration results
indicated that eight of the 13 samples analyzed exceeded the minimum bacteria counts
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required before initiation of remediation, as recommended by U.S. Environmental
Protection Agency (EPA) guidance documents for evaluating different remedial
technologies. The concentrations of bacteria, however, did not correspond to the areas of
highest TPH impact. Results from the nutrient concentration analysis indicate that soil at
the Officers Club is considered to be nutrient deficient (nitrogen [N] and phosphates) (Air
Force Center for Environmental Excellence [AFCEE], February 1994). The report
recommended that the remedial alternative with the highest potential to reduce soil, water
and air contamination at the Officers Club is biosparging and SVE. Further, the report
recommended implementation of a pilot-scale system to provide the air permeability and
radius of influence (ROI) information (parameters necessary to design the system).

It was also noted during previous site investigations that there was a depression in the
Officers Club parking lot in an area that corresponds to a subsurface sanitary sewer main
line, possibly suggesting a sewer line break. There is also some evidence of corrosion of a
sanitary sewer manhole cover along the same sewer line, possibly as a result of H,S
dissolving into the residual moisture to form hydrochloric acid. Although, a break in the
sewer line in the parking lot could contribute some local H,S odors, pressure tests confirm
that the sewer lines exiting the Officers Club and connecting to the main sanitary sewer
line are intact.
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2.0 SCOPE OF WORK

A detailed explanation of the scope of work performed is summarized in the FOP
(FWENC and Groundwater Technology, Inc., October 1995). A brief explanation of the
scope of work is summarized in the following subsections.

2.1  Soil Boring and Well Installation

A total of eight wells and one vapor extraction trench were installed under this scope of
work. One well was a triple-nested air sparging well, three were triple-nested sparge
monitoring wells, and the other four were single-casing groundwater monitoring wells. A
summary of well construction data is given in Table 2-1.

One triple-nested air sparging well, SP-01, was installed for the short-term pilot test. This
well is located 22 feet from the southernmost corner of the Officers Club building which is
the primary area of the H,S odor problems (Figure 3). Due to the interbedded nature of
soils at this site, which range from clay to poorly-graded gravel stringers and the presence
of gypsum nodules, the nested sparge well consisted of three well casings completed at
three different depths (screened intervals of 18-20, 28-30, and 37.5-39.5 feet bgs). Soil
boring and well installation logs are provided in Appendix A-1.

Due to the reported shallow groundwater levels and H,S vapors in the basement of the
Officers Club building, a horizontal vapor extraction trench (VET-01) was installed
parallel to the southeastern wall of the building (Figure 3). The trench was 10 feet long
situated approximately 7 feet from the sparge well.

Three sparge monitoring point wells (SMP-01 to SMP-03) were installed to monitor
response during the pilot test. The sparge monitoring point wells were situated at distances
ranging from 10 to 30 feet from SP-01 well (Figure 3). The sparge monitoring point wells
are triple-nested wells screened at approximate intervals to the sparge well (Table 2-1).
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Four groundwater monitoring wells were installed for the short-term pilot test (MW-01 to
MW-04). Three of the monitoring wells (MW-01, MW-02, and MW-03) are located
between 10 and 46 feet from the sparge well and are within the expected extent of the
dissolved plume. The fourth monitoring well (MW-04) was situated outside the reported
extent of subsurface hydrocarbons for use as a background well (Figure 3). The wells
were installed to total depths of 14 to 17.5 feet bgs, with 10-foot screened intervals.

To avoid hitting underground utilities, the locations of MW-02 and SMP-02 were changed
from the locations proposed in the FOP. MW-02 was installed approximately 30 feet
northwest of the original location and the SMP-02 location was moved approximately 45
feet to the southeast.

2.2  Soil Sampling and Analyses

Soil samples were collected during the installation of the air sparging well, sparge
monitoring points, and groundwater monitoring wells. Soil samples were collected at 5-
foot intervals from hydrocarbon impacted zones as determined by screening with a
photoionization detector (PID). Soil samples were collected using a modified California
split-spoon sampler fitted with four 2-inch by 6-inch long brass ring inserts. After each
sample was collected, the bottom ring was removed from the sampler, covered with
TEFLON® sheeting, capped with a polyethylene cap, sealed with a TEFLON® septum,
labeled, and placed on ice for transport to NEI/GTEL Environmental Laboratories, Inc. in
Wichita, Kansas. One of the remaining rings was used to measure organic vapor content
with a precalibrated PID and to perform lithologic characterization in accordance with the
Unified Soil Classification System (USCS).

Soil samples for chemical analysis were analyzed for TPH as Diesel Fuel by Modified
American Society for Testing and Materials (ASTM) Method D3328; Total Organic
Carbon (TOC) by California Fertilizer Association (CFA) Method 18.0; and Sulfate by
Modified EPA Method 375.4. In order to determine the available nutrient concentrations
at the site, select soil samples were analyzed for Total Kjeldahl Nitrogen (TKN) by
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Modified EPA Method 351.2; and Total Phosphorus (P) by Modified EPA Method 365.4.
Additionally, the samples were analyzed for Total Iron by EPA Method 6010A to compare
current levels of iron which can act as an oxygen (O,) receptor (Hinchee et al., May
1992). Other inorganic parameters included Alkalinity by Modified EPA Method 310.1;
pH by Solid Waste (SW)-846 Method 9045A; and Moisture Content by ASTM D2216-80.
In order to characterize the physical conditions within the pilot test area, select samples
were analyzed for Atterberg Limits by ASTM Method D4318; Air Permeability by
American Petroleum Institute (API) Method Recommended Practice (RP) 40; and Sieve
Analyses by ASTM Method D4464. Soil analysis did not screen for the presence of
wastewater contaminants.

2.3  Well Sampling and Analyses

Groundwater samples were collected from the four newly-installed monitoring wells (MW-
01 to MW-04) and three existing monitoring wells (MW-05, MW-07, and MW-09).
Additionally, the triple-nested sparge well (SP-01) was sampled at all three depths. The
groundwater samples were analyzed for TPH as Diesel Fuel by Modified ASTM Method
D3328, Dissolved Iron by EPA Method 6010A, and Sulfates by Modified EPA Method
375.4, to evaluate the subsurface conditions relative to the feasibility of sparging.
Groundwater analysis did not screen for the presence of wastewater contaminants.

2.4  Surveying and Well Gauging

Each new well location was surveyed by Southwest Engineering, Inc. Wells were located
horizontally using the Base coordinate system, and tied into the existing well network to an
accuracy of 0.1 foot. Ground surface elevations were surveyed to the nearest 0.10 foot,
while top of well casings were surveyed to the nearest 0.01 foot above mean sea level
(amsl). The poly-vinyl chloride (PVC) casing of each well was marked to help the
surveyor measure well casing elevations and to provide a reference point for depth to
groundwater measurements. All future elevation and depth to water (DTW) measurements
will be completed using this reference mark.
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2.5  Air Sampling

Air samples were collected during the short-term pilot test from the effluent stack of the
SVE system. Air samples were analyzed for TPH as Gasoline by Modified EPA Method
TO-3, for sulfur gases by ASTM Method D5504, and for various volatile organic
compounds (VOCs) and Total Nonmethane Organic Compounds (TNMOCs) by EPA
Method TO-14. The air samples for all analyses, except for total sulfur gases, were
collected in SUMMA canisters to minimize potential permeation losses of the more volatile
hydrocarbon constituents in diesel. Since several of the reduced sulfide constituents react
with metal, sulfide air samples were collected in TEDLAR® bags with no metal fittings.
SUMMA canisters and TEDLAR® bags were provided by the laboratory.

2.6  Short-Term Pilot Testing Procedures

Short-term pilot testing was conducted for five days. The testing equipment was located at
the wellheads of the nested sparge well and horizontal vapor extraction well. A trailer-
mounted AS/SVE system manufactured by FlittWay Air Products, Inc., was used to
conduct the testing. The AS/SVE system consisted of two 200 standard cubic feet per
minute (scfm) positive displacement blowers driven by a propane-fired internal combustion
engine. A short-term SVE-only test was performed first to determine the ROI and blower
sizing for a permanent system, and to quantify the levels of VOCs and H,S extracted from
the vadose zone. Following the SVE test, a combination AS/SVE test was performed to
determine the effectiveness of the SVE and to measure concentrations in the emissions of
carbon dioxide (CQO,), O,, VOCs, and H,S generated by sparging. Concurrent with the
AS/SVE testing, a helium tracer test was also performed to determine the ROI of the
sparging system and the capture ROI of the SVE.
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3.0 HYDROGEOLOGIC SETTING AND SAMPLING RESULTS
3.1 Hydrogeologic Setting

The site of the pilot tests is located within the boundaries of Holloman AFB, near
Alamogordo, New Mexico. The area is located within the Tularosa Basin. To the east of
the Tularosa basin are the Sacramento Mountains which serve as a source of groundwater
recharge for the basin. The surface area is classified as arid and the majority of surface
water courses are ephemeral. The Sacramento Mountains also serve as a source of
dissolved gypsum which is prevalent in the groundwater underlaying Holloman AFB.
Periodic episodes of heavy rain have carried silicilate sands and suspended clay material
into the Tularosa Basin where they have formed lenses of highly transmissive sands and
lenses of very low transmissive clays.

Review of the boring logs and the geotechnical data from the previous investigations
indicates that the soils beneath the site are very heterogeneous. Field soil descriptions
range from a stiff (high plasticity) clay (CH) to a poorly-graded gravel (GP). The boring
logs also identify caliche layers at various depths in some of the borings. The laboratory-
applied USCS classifications ranged from a lean (low plasticity) clay (CL) to a silty sand
(SM), and the laboratory permeability results ranged from 8.5x107 to 3.4x10" centimeters
per second (cm/sec).

The groundwater underlaying the area is generally saturated with dissolved salts and
minerals. Calcium, sulfate, carbonate, sodium, and potassium ions are prevalent. Asa
result of the high sulfate concentration, a strong reducing environment exists in the
subsurface. The depth to groundwater ranges between 10 and 40 feet bgs across Holloman
AFB. The direction of groundwater flow is generally southwest but can be affected greatly
by surface irrigation.

Draft Final 3-1 October 1996



Holloman Air Force Base Section 3.0 Hydrogeologic Setting and Sampling Results
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

3.2 Soil Sample Results

Two soil samples from each sparge monitoring point and the air sparging well, and one
sample from each groundwater monitoring well were selected for laboratory analysis in
accordance with the FOP. Soil samples were shipped to NEI/GTEL Environmental
Laboratories, Inc. in Wichita, Kansas for analysis. Soil samples were analyzed for TPH as
Diesel Fuel by Modified ASTM Method D3328; TOC by CFA Method 18.0; and Sulfate
by Modified EPA Method 375.4; TKN by Modified EPA Method 351.2; Total
Phosphorus by Modified EPA Method 365.4; Total Iron by EPA Method 6010A;
Alkalinity by Modified EPA Method 310.1; pH by SW-846 Method 9045A; and Moisture
Content by ASTM D2216-80.

Table 3-1 summarizes the soil sampling analytical results. The laboratory analytical
reports are provided in Appendix B-1. The TPH concentrations range between <10
mg/kg at SS57-MW04-9-9.5 (9 feet bgs) to 4,800 mg/kg at SS57-SMP03-19.5-20. In
general, it appears that TPH concentrations are greatest at the 14 to 19-foot bgs sampling
interval. The TPH concentrations are plotted in Figure 4. Based on these results, it
appears that TPH impact in soil is limited to the southwest lawn of the Officers Club and
extends to a depth of approximately 20 feet bgs.

Analysis of soil samples for TOC and various other nutrient parameters was conducted to
assess the viability of biodegradation. The TOC results range from 660 to 7,300 mg/kg,
TKN concentrations range from 25 to 71 mg/kg, and total phosphorus ranges from 66 to
140 mg/kg (Table 3-1). Bioremediation guidance documents indicate that soils containing
less than 3 mg/kg phosphorus and less than 20 mg/kg nitrogen are considered nutrient
deficient (AFCEE, February 1994). The soil sample results are greater than these values
and indicate that the system will not be phosphorus or nitrogen limited. Furthermore, for
aerobic biodegradation to take place in the vadose zone, the right balance of TOC,
nitrogen, and phosphorous must be present. Previous research (Hinchee et al., 1992)
suggests that the ideal ratio of these compounds, as analyzed from soil samples, should
range from 100 mg/kg TOC : 10 mg/kg N : 1 mg/kg P to 100 mg/kg TOC : 1 mg/kg N :
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0.5 mg/kg P. Results of the soil sample analyses reveal that the average ratio for the soil
samples was 59 mg/kg TOC : 1 mg/kg N : 2 mg/kg P. This ratio falls within the
acceptable range for active aerobic bioactivity and indicates that the system will not be
either nitrogen or phosphorus limited.

Other key elements for successful biodegradation are the soil pH and soil moisture. Ideal
conditions for bioactivity are a pH ranging from 6-8 and a moisture content ranging from
40-85 percent (%). Results of the soil sample analyses indicate the pH ranged from 6.9 to
7.6 with an average of 7.3. Soil moisture content ranged from 15.3% to 33.3% with an
average of 24%. All pH values are within the ideal range but the moisture content is
lower than ideal. However, as air sparging is performed, air saturated with moisture will
permeate upward through the unsaturated zone and increase the moisture content in the
vicinity of the air sparge well. Therefore, the lack of adequate soil moisture will likely not
be a limiting factor to bioactivity in the vadose zone. The alkalinity of the soil was also
measured and ranged from 6,500 to 84,000 mg/kg with an average of 36,533 mg/kg. This
is a high alkalinity and will result in pH levels staying fairly constant while the biological
degradation processes take place.

Total iron analysis was also conducted and results ranged from 1,500 to 6,200 mg/kg with
an average of 3,222 mg/kg. This is a moderately high iron content. According to the
literature, iron can serve as an electron acceptor, which would reduce the amount of O,
available for biological reactions. Furthermore, iron which oxidizes can form a precipitate
which could reduce the permeability of the soil. In general, however, the overall effect of
iron oxidation, even when high iron concentrations have been present, has not been
considered significant in reducing the effectiveness of biodegradation. By performing an
in-situ respirometry test in an uncontaminated area and comparing the results to a test
performed in a contaminated area, the effect of iron oxidation can be determined
quantitatively. The oxidation of iron tends to be much more important in groundwater
pumping situations, where the pumps can be fouled by the presence of the iron precipitate.
Bioactivity should not be greatly affected by the presence of iron in the soil.
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Core samples of soil were also collected from the sparge well (SP-01) borehole to evaluate
physical soil properties and to classify the soils. Soil cores were collected for physical
properties testing at the 19 to 19.5-, 29 to 29.5-, and 39 to 39.5-foot depth intervals. The
soil samples were tested for Particle Size Distribution by ASTM Method D4464, Atterberg
Limits by ASTM Method D4318; and Air Permeability by API Method RP40. The
Particle Size Distribution test measures grain size percentages in soils. Soils with greater
percentages of coarse-grain materials (e.g., sand, gravel) generally allow greater air flow.
The Atterberg Limits test measures soil plasticity. Higher plasticity is an indication of
greater fine-grain soil content and more clay, which generally impedes air flow. The Air
Permeability test directly measures the soil sample permeability to air flow. The physical
properties testing results are provided in Appendix B-2.

The results of the testing on the 19 to 19.5-foot depth interval sample indicate the presence
of approximately 39% sand, 50% silt, and 11% clay. The Atterberg Limits test results
indicate a plasticity index of 4, and a liquid limit of 36. According to the USCS, this soil
sample would be classified as sandy, low plasticity silt (ML) based on the particle size
distribution and the Atterberg Limits results. By the same USCS classification, the 29 to
29.5-foot and the 39 to 39.5-foot interval samples would be classified as well-graded sand
(SW) and SM, respectively.

The Air Permeability test results correspond with the soil classification relative
permeabilities. The 29 to 29.5-foot SW sample had the greatest effective permeability at
1,185 millidarcys. The 39 to 39.5-foot SM sample and the 19 to 19.5-foot ML sample had
effective permeabilities of 17.8 and 6.42 millidarcys, respectively. According to EPA
guidance documents, the 6.42 millidarcy permeability in the 19 to 19.5-foot sample
indicates marginal viability for AS/SVE application (EPA, May 1995).

Additionally, many utility lines were encountered in the vicinity of the vapor extraction
trench as well as some large cavities that had formed as a result of sprinkler head leaks.
Based on these observations, the soil adjacent to the trench is expected to be especially
permeable to SVE flow. |
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3.3 Groundwater Flow Direction

Depth to water at the site ranged from 8.5 feet to 12.4 feet bgs. Table 3-2 summarizes
well gauging information collected in April 1996 and groundwater elevations. The well
gauging data from April 9, 1996 was used to prepare the groundwater flow map presented
in Figure 5. The flow direction is southwest with an approximate gradient of 0.013 to
0.025 feet per foot.

3.4  Groundwater Sample Results

Groundwater samples were collected between April 10, and April 12, 1996 from wells
MW-01 through MW-04, and MW-05, MW-07, and MW-09 (located approximately 100
to 200 feet north of the Officers Club), and SP-01 (all three depth intervals). The samples
were submitted to NEI/GTEL Environmental Laboratories, Inc., Wichita, Kansas for
analysis by Modified ASTM Method D3328 for TPH as Diesel Fuel, EPA Method 6010A
for Dissolved Iron, and Modified EPA Method 375.4 for Sulfates. Laboratory analytical
results for groundwater samples are provided in Appendix C. Table 3-3 summarizes the
water sample results. TPH concentrations ranged from <100 to 9,700 micrograms per
liter (ug/l) with the highest concentration occurring in MW-03. Iron concentrations
ranged from <100 to 3,100 pg/l with the highest concentration occurring in MW-04,
Sulfate concentrations ranged from 1,500 to 2,100 mg/l with the highest concentration
occurring in MW-03. Based on historical information and previous sampling in the area,
the source of TPH is reportedly from a past diesel fuel release.
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4.0 DESCRIPTION OF IN SITU AIR SPARGING/VAPOR EXTRACTION
PILOT TESTS

4.1  Description of the Tests

The AS/SVE pilot tests were conducted on April 15 - April 18, 1996. The primary
objective of the tests was to assess the feasibility of using air sparging in conjunction with
vapor extraction to minimize H,S generation in the area southwest of the Officers Club.
The data collected during the tests will also be used to determine design parameters for the
AS/SVE system installation. These parameters include ROI, injection pressure, and
flowrate.

Initial depth to water, dissolved oxygen (DO), hydrocarbon, H,S, methane, CO,, and O,

concentrations and static wellhead pressure were recorded at SMP-01, SMP-02, SMP-03,
MW-01, MW-02, MW-03, and MW-04 prior to beginning the tests. The data collected

during the tests are recorded on the Pilot Test Field Data Records presented in Appendix

D, and in the Field Notes included in Appendix A-4.

Next, a positive displacement blower (Roots model 36 URAI®) was attached to VET-01,
which was used as a vapor extraction well. VET-01 is a horizontal well consisting of a 10-
foot long section of 4-inch diameter slotted PVC pipe installed in a trench at 4 feet bgs.
The slotted PVC pipe terminates at a vertical riser where the vapor extraction blower was
attached. The extracted vapor passed through a 200-pound granular activated carbon unit
prior to discharge to the atmosphere.

4.1.1 Vapor Extraction Tests 1 through 3

On April 15, 1996, the initial test on VET-01 was conducted for 26 minutes with the
dilution valve open 75% (test #1). The vacuum and flowrate were 6 inches of water
column (IWC) and <25 scfm, respectively. Also on April 15, a test was conducted for 30
minutes on VET-01 at 50% dilution with a vacuum and flowrate of 15 IWC and 105 scfm,
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respectively (test #2). On April 16, the last vapor extraction test was performed for 140
minutes on VET-01 using no dilution air and the vacuum at the well ranged from 22 to 26
IWC while the flowrate ranged from 124 to 145 scfm (test #3). Vacuum and flowrate data
are presented in Appendix D. Hydrogen sulfide was not detected during the vapor
extraction pilot tests, but VOC concentrations ranged from 200 to 3,580 parts per million
by volume (ppmv). Air samples were taken after 40 minutes and 140 minutes during test
#3.

4.1.2 Sparge Tests 4 through 6

On April 16, 1996, a sparge test was performed using the 18 to 20-foot screened interval
of well SP-01 for air injection (test #4). The test was conducted for 42 hours. A Roots
model 33 URAI® positive displacement blower was used to achieve air injection pressures
ranging from 8.7 to 9.8 pounds per square inch (psi) and flowrates ranging from 10 to 15
scfm during the test. Pressure, O,, CO,, H,S, helium, DO, and depth to water were
measured periodically in SMP-01, SMP-02, SMP-03, MW-01 and MW-03. During the

_ sparge test, 130 scfm of air at 20 IWC of vacuum was extracted continuously from VET-
01. An air sample was taken from VET-01 after 4% hours of operation.

After the initial 4% hour test, helium was injected into SP-01 at the 18 to 20-foot interval.
Undiluted helium was injected at 20 psi for 39 minutes. The concentration of helium was
monitored for one hour after injection at SMP-01, SMP-02, SMP-03, MW-01, MW-03,
and VET-01. The flowrate from VET-01 was 140 scfm during the helium tracer test.

On April 17, 1996, a sparge test was conducted on SP-01 at the 28 to 30-foot interval (test
#5). The test was conducted for 3%2 hours. A Roots model 33 URAI® positive
displacement blower was used to achieve air injection pressures ranging from 9.4 to 11 psi
and flowrates ranging from 2 to 7 scfm during the test. Pressure, O,, CO,, H,S, DO, and
depth to water were measured periodically in SMP-01, SMP-02, SMP-03, MW-01, and
MW-03. During the sparge test, 120-150 scfm of air at 22 IWC of vacuum was extracted
continuously from VET-01. An air sample was taken from VET-01 after 32 hours of
operation.
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After the initial 3'2 hour test, helium was injected into SP-01 at the 28 to 30-foot interval.
Undiluted helium was injected at 20 psi for 42 minutes. The concentration of helium was
monitored for 2% hours after injection at SMP-01, SMP-02, SMP-03, MW-01, MW-03,
and VET-01. The flowrate from VET-01 ranged from 125-155 scfm during the helium
tracer test.

On April 18, 1996, a sparge test was conducted on SP-01 at the 37.5 to 39.5-foot interval
(test #6). The test was conducted for 3 hours. A Roots model 33 URAI® positive
displacement blower was used to achieve air injection pressures ranging from 10 to 12.6
psi and flowrates ranging from <2 to 5 scfm during the test. Pressure, O,, CO,, H,S,
helium, DO, and depth to water were measured periodically in SMP-01, SMP-02, SMP-
03, MW-01 and MW-03. During the sparge test, 115-130 scfm of air at 17-21 IWC of
vacuum was extracted continuously from VET-01. An air sample was taken from VET-01
after 3 hours of operation.

After the initial 3 hour test, helium was injected into SP-01 at the 37.5 to 39.5-foot
interval. Undiluted helium was injected at 20 psi for 47 minutes. The concentration of
helium was monitored for 2'4 hours after injection at SMP-01, SMP-02, SMP-03, MW-
01, MW-03, and VET-01. The flowrate from VET-01 ranged from 125-130 scfm during
the helium tracer test.

All air samples were collected at the influent of the carbon unit. Samples were collected in
6-liter SUMMA canisters for analysis by Modified EPA Method TO-3 (TPH) and EPA
Method TO-14 (VOCs). Samples were also collected in TEDLAR® bags for analysis by
ASTM Method D5504 (sulfur gases). All air samples were placed in opaque containers
and submitted to Air Toxics LTD. in Folsom, California for analysis. The analytical
results are summarized in Table 4-1. Analytical laboratory reports and chain of custody
records are provided in Appendix E.
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4.2  Results of the Tests
4.2.1 Radius of Influence for Vapor Extraction

The field measurement used to estimate the ROI for a vapor extraction system is the
vacuum measured in various monitoring points. Data from test #3 were used to calculate
the ROI. Test #3 was conducted at maximum applied vacuum conditions and flow. The
induced vacuums developed at the monitoring points are shown graphically in Figure 6 as
a plot of vacuum versus distance from VET-01. Figure 7 is a graph of the wellhead
vacuum versus flowrate. The data is also tabulated in Appendix D. Pertinent test results
are summarized below.

u At an applied vacuum of 22 IWC, an average flowrate of 152 scfm was achieved in
VET-01.

= Well MW-01, located 7 feet from the VET-01 vertical riser, had an average
measured induced vacuum of 0.15 IWC during the test.

u Well MW-03, located 29 feet from the VET-01 vertical riser, had an average
measured induced vacuum of 0.02 IWC during the pilot test.

The ROI is assumed to end where the induced vacuum drops below 0.1 IWC. Based on
the graph shown in Figure 6, the ROI for VET-01 is 11 feet at an applied vacuum of 22
IWC. This value is considered very conservative since the soil underlaying the vapor
extraction trench has a relatively high permeability which will minimize the generation of
large negative pressures. Since well SP-01 is located 7 feet from the vapor extraction
trench, it is likely that VET-01 could capture the majority of fugitive vapors that would be
generated by air sparging in SP-01. The average flowrate from VET-01 was 152 scfm at
an applied vacuum of 22 IWC as shown in Figure 7.
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4.2.2 Mass Removal Rates for Vapor Extraction

During test #3, hydrocarbon concentrations in the extracted vapor stream were measured
with a portable organic vapor analyzer. Effluent hydrocarbon concentrations ranged from
1,500 ppmv to 1,920 ppmv over 140 minutes of vapor extraction with an average of 1,678
ppmv (Figure 8). The flowrates ranged from 140 to 170 scfm with an average of 152
scfm (Figure 7). The average TPH mass removal rate from VET-01, based on field
measurements, is 4.05 pounds per hour (Ib/hr).

Two air samples were taken during the vapor extraction test on VET-01. One air sample
was collected after 40 minutes of operation and another after 140 minutes of operation.
The air sample taken after 40 minutes was analyzed by Modified EPA Method TO-3 for
TPH, TO-14 for VOCs, and ASTM Method D5504 for reduced sulfur compounds. The
air sample taken after 140 minutes was only analyzed using Modified EPA Method TO-3
and EPA Method TO-14. Both samples were similar in TPH concentration (33 vs. 32
ppmv). Hydrogen sulfide was not detected after 40 minutes of operation. Benzene,
trichloroethene, toluene, m,p-xylene, 1,2,4-trimethylbenzene, acetone, hexane,
tetrohydrofuran, cyclohexane, and heptane were all detected at low levels (3.1 to 160 parts
per billion by volume [ppbv]). Aside from TPH, the highest concentration detected was
hexane in the 140 minute sample (160 ppbv). Air sample analytical results are provided in
Appendix E. The TPH mass removal rate from VET-01, based on analytical data, was
0.08 Ib/hr. The maximum H,S mass removal was 7.6 x 10 pounds per day (1b/day),
based on a possible concentration of 4 ppmv which is the detection limit for H,S.

The discrepancy between the TPH concentrations measured by field instruments and the
laboratory analytical results is likely due to methane being present in the effluent. This
theory is supported by the field concentration measurements taken before and after the
carbon drum which show that the carbon is only removing 0 to 140 ppmv of TPH. As
confirmed by the analytical results, the influent contains only 33 ppmv of TPH, so the
difference is likely methane. Methane exists in the effluent at a concentration around
1,500 ppmv as measured with an instrument calibrated to hexane. Therefore, it is likely
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that the actual TPH mass removal rate from VET-01 will be 0.08 Ib/hr when the sparge
system is not in operation.

Air samples taken during the sparge tests indicate that TPH concentrations up to 67 ppmv
and H,S concentrations up to 250 ppbv, with a corresponding flowrate of 133 scfm, may
be encountered during air injection in SP-01. Therefore, the maximum TPH mass removal
rate from VET-01, based on laboratory data taken while sparge well SP-01 was in
operation, was 0.14 Ib/hr. The maximum H,S mass removal was 4.2 x 10 1b/day.

4.2.3 Modeling Results for the Vapor Extraction Test

The data from test #3 was input into a vapor extraction model called VENT-ROI that was
created by Groundwater Technology, Inc. The program was used to estimate design
parameters for the full-scale system by determining an effective ROI for both physical
(volatilization) and biological processes. Several assumptions concerning the expected
conditions to be encountered during air sparging were made, including the modeling of
H,S as an extremely volatile compound. Diesel was input at the concentrations
encountered in the unsaturated zone. A flowrate of 170 scfm at 27 IWC was used during
the modeling.

The results of the modeling indicate that H,S, or any other highly volatile compounds such
as benzene, may be captured and removed by volatilization for a radius up to 159 feet
around the vapor extraction trench (VET-01). The model also indicates that diesel
contamination within a 75-foot radius can be effectively removed by biodegradation during
vapor extraction from VET-01. The complete modeling results are shown in Appendix F.

As previously mentioned in Section 4.2.1, the measured ROI for VET-01 was determined
to be 11 feet, with some influence up to 29 feet away (the distance to well MW-03). The
ROI predicted by VENT-ROI is based on the solution to a vadose zone fate and transport
model which assumes ideal (isotropic) conditions. The measured ROI is considered more
accurate than that calculated by VENT-ROI.
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4.2.4 Radius of Influence for In Situ Air Sparging

Field measurements used to estimate the ROI for a sparge system include induced pressure,
groundwater mounding, and DO, O,, CO,, helium, and H,S concentrations. Each of these
parameters were measured during the course of the sparging pilot tests. Graphs of
groundwater mounding and DO versus distance from the sparge well SP-01 are presented
in Figures 9 and 10, respectively. The test data are also shown in tabular form in
Appendix D. A summary of the test results is presented below.

Results for the test on SP-01 at the 18 to 20-foot interval (test #4):

u O, levels in all monitoring points except MW-03 (12.3 to 18.5%) remained at
saturation levels (20.1 t0 20.7%).

] Increases in water table elevation (groundwater mounding) occurred at all
monitoring points. The elevation change was very minor in SMP-02 (38-40 feet)
and MW-03. A maximum water table mound of 2.54 feet above the static water
table was observed in SMP-01 (18-20 feet), located 10.0 feet from SP-01.

u Elevated DO concentrations were noted at all monitoring points. The most
significant rises in DO occurred in MW-01 and MW-03 (0.70 to 1.75 mg/l and
0.65 to 1.8 mg/l, respectively).

L Helium was detected above instrument background levels in only one monitoring
point during the tracer test; 0.9% helium was detected in SMP-01 (28-30 feet). Up
to 2.6% helium was detected in SVE flow from VET-01.

u CO, was only present in well MW-03 (a maximum of 4%).

L H,S was present in well MW-03 and SMP-03 (18-20 feet) (maximum of 95 and
> 200 ppbv, respectively).
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= No significant (>0.05 IWC) induced pressures were observed in any of the sparge
monitor points.

Results for the test on SP-01 at the 28 to 30-foot interval (test #5):

- O, levels in all monitoring points except MW-03 (12.3 - 16.7%) and SMP-01 (28-
30 feet) (17.3 - 17.5%) remained at saturation levels.

- Increases in water table elevation occurred at all monitoring points. The elevation
change was minor in MW-01 and MW-03. A maximum water table mound of 3.87
feet above the static water table was observed in SMP-01 (18-20 feet), located 10.0
feet from SP-01.

u Elevated DO concentrations were noted at all monitoring points. The most
significant rises in DO occurred in MW-01 and SMP-01 (18-20 feet) (0.70 to 1.3
mg/l and 0.35 to 1.40 mg/l, respectively).

u SMP-01 (all depths) was the only monitoring point where helium was detected.
The maximum concentrations detected at the 18 to 20-, 28 to 30-, and 38 to 40-foot
intervals were 5.0, 3.3, and 14%, respectively. Up to 0.20% helium was detected
in SVE flow from VET-01.

L CO, was only present in well MW-03 and SMP-01 (28-30 feet) (maximum of 4.6%
and 0.4%, respectively)

] H,S was present in well MW-03, SMP-01 (38-40 feet), SMP-03 (18-20 feet), and
SMP-03 (38-40 feet) (maximum of >200, >200, >200, and 10 ppmyv,
respectively).

n Induced pressures of 0.2 and 0.4 IWC were observed in well SMP-01 (28-30 feet)
at 40 and 130 minutes, respectively. No other induced pressures were observed in
the other sparge monitoring points.
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Results for the test on SP-01 at the 37.5 to 39.5-foot interval (test #6):

u O, levels in all monitoring points except MW-03 (14.5 - 16.8%) and SMP-01 (28-
30 feet) (8.8 - 20.4%) remained at saturation levels.

u Increases in water table elevation occurred at all monitoring points. The elevation
change was very minor in MW-01, MW-03, and SMP-03. A maximum water table
mound of 3.4 feet above the static water table was observed in SMP-01 (28-30
feet), located 10.0 feet from SP-01.

L Elevated DO concentrations were noted in all wells except SMP-03 (18-20 feet).
The greatest increase (0.25 to 6.60 mg/l) occurred at SMP-01 (28-30 feet).

u Helium was detected only in SMP-01. The maximum helium concentrations
detected at the 18 to 20-, 28 to 30-, and 38 to 40-foot intervals were 1.7, 89, and
1.6%, respectively. Up to 0.30% helium was detected in SVE flow from VET-01.

= CO, was only present in well MW-03 and SMP-01 (28-30 feet) (maximum of 3.3
and 0.3%, respectively).

u H,S was present in well MW-03, SMP-03 (18-20 feet), SMP-03 (28-30 feet) and
SMP-03 (38-40 feet) (maximum of 19, >200, 2, and 18 ppmv, respectively).

= No induced pressures were observed in any of the sparge monitoring points.

The DO and helium concentrations are typically used as the best estimators for the ROI for
sparging since they provide compelling evidence of where air is traveling in the
groundwater. Based on DO data and helium concentrations, it can be concluded that the
ROI for well SP-01 at all depths is greater than 10 feet (the distance to SMP-01). Air
injection into the 18 to 20- and 28 to 30-foot intervals caused minor elevations in DO in
SMP-02 (20 feet away) and SMP-03 (30 feet away). Helium injected into the 18 to 20-
and 28 to 30-foot intervals did not reach SMP-02, MW-01, MW-03, or SMP-03. At the
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37.5 to 39.5-foot interval, the ROI appears to be less than 20 feet (the distance to SMP-
02). Therefore, based on all available data, the ROI for SP-01 at 18-20 and 28-30 feet is
assumed to be 20 feet, while the ROI at 37.5 - 39.5 feet is assumed to be 15 feet.

4.2.5 Injection Pressure and Flowrate

The pressure required to achieve breakthrough was recorded for each test. For the test on
SP-01 at the 18 to 20-foot interval, breakthrough occurred at a pressure of 8 pounds per
square inch gauge (psig) and a flow rate of 10 scfm was established. For the test on SP-01
at the 28 to 30-foot interval, breakthrough occurred at a pressure of 10 psig and a flowrate
of 5 scfm was established. For the test on SP-01 at the 37.5 to 39.5-foot interval,
breakthrough occurred at a pressure of 10 psig and a flowrate of 2 scfm was established.
Breakthrough was achieved in a few minutes for all the tests.

4.3 Summary of Pilot Test Results

The conclusions of the short-term AS/SVE pilot test are summarized below.

= The radius of influence for VET-01 is 11 feet with some minor influence detected
as far away as 29 feet (the distance from VET-01 to well MW-03).

m At an applied vacuum of 22 IWC, an average flowrate of 152 scfm was achieved in
VET-01.

n The maximum TPH mass removal rate from VET-01 was 0.08 1b/hr with no
sparging. ,

L The maximum H,S mass removal rate from VET-01 was 7.6 x 10® Ib/day with no
sparging.

The maximum TPH mass removal rate from VET-01 was 0.14 1b/hr with sparging.
The maximum H,S mass removal rate from VET-01 was 4.2 x 10? Ib/day with
sparging.

n The sparge radius of influence for SP-01 is approximately 20 feet at the 18 to 20-
and 28 to 30-foot intervals, and 15 feet at the 37.5 to 39.5-foot interval.
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L A minimum pressure of 10 psig was needed to achieve sparge breakthrough in all
SP-01 intervals.
L Maximum sparging operating pressures of 9.8, 11, and 12.6 psig and maximum

operating flowrates of 15, 7, and 5 scfm, respectively, were achieved during testing
on SP-01 at the 18 to 20-foot, 28 to 30-foot, and 37.5 to 39.5-foot intervals,
respectively.

The results of all the pilot tests, coupled with the modeling results, indicate that VET-01
will effectively capture fugitive vapors generated by the operation of sparge well SP-01 at
all depths. It is also apparent from the low O, levels and the elevated H,S and CO, levels
that there is biological activity occurring in the vicinity of MW-03. This is a strong
indication of significant hydrocarbon mass in the soil and groundwater adjacent to MW-03.
The short-term pilot testing conducted from April 15 - April 18, 1996 had a limited effect
in raising the DO level in the monitoring points. It is likely that DO levels will increase
with time as O, diffuses into groundwater.
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5.0 RECOMMENDATIONS AND BASIS FOR DESIGN
5.1 Recommendations and Basis for Design

Prior to testing air sparging and soil vapor extraction for remediation of diesel
contamination and abatement of H,S odors at the Officers Club, several other technologies
were considered and were deemed unsuitable. First, a no action alternative was
considered, but was rejected due to the potential for vapors to migrate into the Officers
Club, and for H,S odors to persist. Oxygen Releasing Compound (ORC®) was considered
as a method for oxygenation of the groundwater, which could result in aerobic
biodegradation of diesel fuel and elimination of the anaerobic production of H,S. The
problem with this method is the quantity of O, required and the amount of O, the ORC®
can deliver, as well as the high cost of ORC® per pound of O, released. Pump and treat
technology was ruled out due to the long period of time required for treatment, and the
problems associated with pumping and disposing of the poor quality groundwater at the
site. Finally, excavation of the contaminated soil was considered, but the volume,
proximity to the Officers Club building, and excavation below the water table rendered this
option unattractive.

In situ air sparging and vapor extraction were considered the most technologically and
cost-effective treatment option. Air sparging would serve to oxygenate the groundwater,
which would transform the anaerobic, chemically reduced environment to an aerobic,
oxidized one. This in turn will enhance growth of naturally occurring aerobic
microorganisms that will degrade the diesel fuel contaminants and halt the production of
H,S. Vapor extraction will insure that any H,S gas in the unsaturated zone is captured and
prevented from migrating to the surface or into the Officers Club, while also adding O, to
the unsaturated zone to promote aerobic biodegradation of diesel contaminants that may be
adsorbed to soil.

Pilot testing of air sparging and vapor extraction was conducted at the site to establish
design parameters. Results indicated that existing air sparging wells and the vapor
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extraction trench can be utilized effectively to remediate the area at the southwest corner of
the Officers Club. Best results for air sparging were obtained by injecting air into the
medium depth sparge well, screened from 28 to 30 feet bgs. The vapor extraction trench
proved effective in controlling H,S vapors up to 27 feet away from the extraction trench
(the distance to SMP-02). Test results indicated that no air pollution control equipment
would be required during operation of an AS/SVES. Helium tracer tests during sparging
indicated that sparging in the middle zone influences groundwater from 18 feet to 40 feet
bgs. Test results indicated that O, was being consumed, and CO, was generated,

indicating that aerobic biodegradation was stimulated by air sparging and vapor extraction.

Areas of high H,S production were localized in the eastern portion of the area assessed
with diesel hydrocarbons in soil, and were not present over the entire area where diesel
hydrocarbons are present. It is possible other organic material is present in the subsurface
and is contributing to H,S production. Nevertheless, the process of air sparging will
promote aerobic biodegradation of the organic material, eliminating production of H,S. It
is estimated that the organic material (diesel and non-diesel) will be sufficiently degraded
within one year to levels that are below 1,000 ppm, and to levels which do not produce
H,S. This is dependent on there being no continued source of non-diesel organic
contaminant (i.e., sewer leak).

Draft Final 5-2 October 1996
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Holloman Air Force Base Section 6.0 Conceptual Design
Site $S-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

6.0 CONCEPTUAL DESIGN
6.1  Conceptual Design

The conceptual design is to air sparge into existing well SP-01, which is screened from 28
to 30 feet bgs, and to extract vapors from the existing vapor extraction trench, VET-01.
The vapor extraction flow rate would be approximately 200 scfm under an applied vacuum
of 35 IWC. Air sparging would be conducted at a flow rate of 6 scfm at an injection
pressure of 10 psi.

A 5-horsepower regenerative blower could be used for vapor extraction, while a 2-
horsepower rotary vane pump could be used for air injection. The pumps could be
mounted on a small (6 feet by 6 feet) concrete pad located behind the retaining wall or
near the chillers for the building’s heating ventilation and air conditioning (HVAC)
system. The blowers could be placed inside a noise suppressing housing and/or placed on
timers to minimize noise during Officers Club open hours. All piping to the well and
trench would be underground.

In the case that off-gas treatment would become necessary, activated carbon canisters could
be placed at the pump pad and plumbed into the vapor extraction discharge line. The only
controls in place, other than a timer, if desired, would be an interlock that would cause the
air sparging pump to turn off in case of failure of the vapor extraction blower. This would
insure that air sparging was not conducted without vapor extraction.

Draft Final 6-1 October 1996
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Induced Vacuum (inches water column)
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Figure 6: Induced Vacuum Versus Distance During Test Number Three (140 min.)
on VET-01 at an Applied Vacuum of 22 Inches Water Column
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Figure 7: Wellhead Vacuum Versus Flowrate During Test Number Three on VET-01
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Figure 8: Extracted Hydrocarbon Concentrations vs Time for Test Number Three on VET-01
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Figure 9: Groundwater Elevation Versus Distance During Test Number 5 After 190 Minutes
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Figure 10: Dissolved Oxygen Versus Distance for Test No. 4 (180 min.)
Based on Data from MW-01, MW-03 and the 18-20 feet intervals of the SMP wells
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TRIPLE-NESTED WELL CONSTRUCTION DIAGRAM

" - g 4
v i T

N - TOP OF CASING ELEVATION - FT. AMSL

S I ’*I'V"V v V. pli
‘I» % % s N2
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5 PR 0

TOP OF CONCRETE

M - TOP OF UPPER BENTONITE SEAL

L - BASE OF BENTONITE, TOP OF SAND

5} SCREEN INTERVAL

1 - BASE OF SAND; TOP OF BENTONITE

H - BASE OF BENTONITE; TOP OF SAND

G
F

E - TOP OF BENTONITE; BASE OF SAND

} SCREEN INTERVAL

D - BASE OF BENTONITE; TOP OF SAND

GROUNDWATER MONITOR WELL CONSTRUCTION DIAGRAM

e

>

K

N - TOP OF CASING ELEVATION - FT. AMSL

TOP OF CONCRETE

M -TOP OF UPPER BENTONITE SEAL

L - BASE OF BENTONITE, TOP OF SAND
J} SCREEN INTERVAL
1 - BASE OF SAND; TOP OF BENTONITE

LEGEND

CONCRETE

* * | BENTONITE

SAND
NOTES:
AMSL - ABOVE MEAN SEA LEVEL
BGS -  BELOW GROUND SURFACE
NA - NOT APPLICABLE

OFFICERS CLUB, SS-57

PROJECT NO.: 812200083507 |LOCATION: HOLLOMAN AFB, N.M.

c
B} SCREEN INTERVAL .
A- TOTAL DEPTH, BOTTOM OF BORING
DATA SUMMARY TABLE
WELLELEMENT | cobpe | A | B |l c | p | E| F |l | H| 1| uul|lKI|L M Ns N, A
WELL TYPE WELL TOP-OF-CASING ELEVATION
WELL | DEPTH TO WELL ELEMENT (FT. BGS) el
TRIPLE-NESTED AIR SPARGE sPo1 | 41 |395|375| 36 | 31 | 30 | 28 | 27 | 21 | 20 | 18 | 165 | 6 | 4068.78 | 4068.75 | 4068.85
TRIPLEXNESTED | SMP01 | 41 | 40 | 38 | 36 | 31 | 30 | 28 | 27 | 21 | 20 | 18 | 17 | 6 | 4068.13 | 4068.12 | 4068.12
AIR SPARGEMONITOR - ("gp 500 | 405 | 39 | 37 | 36 | 31 | 30 | 28 | 27 | 21 | 20 | 18 | 17 | 6 | 4068.13 | 4068.13 | 4068.13
SMP03 | 42 | 40 | 38 | 365| 29 | 28 | 26 |255| 21 | 20 | 18 | 17 | 6 | 4069.85 | 4069.90 | 4069.83
GROUNDWATER MONITOR | MWw-01 | NA 171151 5 | a5 | 2 | 406941 | nNa
(SINGLE CASING) Mw-02 | NA 151 14| 4 |35 | 2 | 406788 | NA
MW-03 | NA 175 17| 7 |65 | 2 | 406991 | Na
MW-04 | NA 14| 13 3 |25 | 2 |406519 | Na

WellCnstr 7/96

TABLE 2-1

SUMMARY OF
WELL CONSTRUCTION
DATA




TABLE 3-1
SUMMARY OF SOIL ANALYTICAL RESULTS
OFFICERS CLUB, SS-57
HOLLOMAN AFB, NEW MEXICO

MARCH 1996
Sample No..$857- - |Mwoi1-145-15|MW02-1 SMP01-19-19.5
Sample Location —— L
DateSampled . =~ = | 3B0ms 3/30/96 . _ 3p96 | 3msiee
TPH as Diesel by Modified ASTM Method D3328 (mg/kg) 16 2,400 <10 95 110 1,100
Alkalinity by Modified EPA Method 310.1 (mg/kg) 18,000 32,000 51,000 6,500 NA 69,000
pH by EPA Method 9045A 7.4 7.2 7.2 7.5 NA 7.4
SO, by Modified EPA Method 375.4 (mg/kg) 64,000 55,000 61,000 12,000 22,000 23,000
Kjeldahl Nitrogen by Modified EPA Method 351.2 (mg/kg) 54 71 44 25 NA 66
TOC by Method CFA 18.0 (mg/kg) 1,600 3,800 850 660 NA 4,300
Phosphorous (total) by Modified EPA Method 365.4 (mg/kg) 78 96 66 140 NA 98
Moisture Content (%) by ASTM Method D2216-80 33.3 18.7 24 .8 15.3 NA 19.5
Percent Solids (%) 66.7 81.3 75.2 84.7 83.7 80.5
Iron by EPA Method 6010A (mg/kg) 2,800 3,600 2,300 1,500 NA 6,200

HAFB-24/tabl31.




TABLE 3-1 (Concluded)
SUMMARY OF SOIL ANALYTICAL RESULTS
OFFICERS CLUB, SS-57

HOLLOMAN AFB, NEW MEXICO

MARCH 1996

¢ {SMP01:19:5-20

SMP01-39 -39, 5

SMP02-19-19:5

SMP02:19:5-20

SMP02-38.5-39

SMP03 -19.5-20

SMP03-39.5-40

Sample Locauon ’

1:SMPO1@19.5%}

1. SMP02@19' :

SMP02@]19.5"

SMP02@38.5'|

1 SMP03@39.5'

Date Sampled 3/28/96 3/29/96
TPH as Diesel by Modnﬁed ASTM Method D3328 (mg/kg) 630 55
Alkalinity by Modified EPA Method 310.1 (mg/kg) NA 20,000

H by EPA Method 9045A NA 7.5 .
SO, by Modified EPA Method 375.4 (mg/kg) NA 39,000 20,000 110,000 NA
Kjeldahl Nitrogen bv Modified EPA Method 351.2 (mg/kg) NA 50 NA 58 NA
TOC by Method CFA 18.0 (mg/kg) NA 690 NA 7,300 NA
Phosphorous (total) by Modified EPA Method 365.4 (mg/kg) NA 68 NA 85 NA
Moisture Content (%) by ASTM Method D2216-80 NA . NA NA 21.2 NA
Percent Solids (%) NA 77.1 73.3 76.0 81.0 78.8 NA
Iron by EPA Method 6010A (mg/kg) NA NA 2,400 3,000 NA 4,200 NA

NOTES:

< - Analyte not detected above stated reporting limit
% - Percent

ASTM - American Society for Testing and Materials
EPA - Environmental Protection Agency

CFA - California Fertilizer Association

mg/kg - Milligrams per kilogram

NA - Not analyzed

SO, - Sulfate

TOC - Total Organic Carbon

TPH - Total Petroleum Hydrocarbons

HAFB-24/tabl31.



TABLE 3-2
SUMMARY OF GROUNDWATER ELEVATIONS
OFFICERS CLUB, SS-57
HOLLOMAN AFB, NEW MEXICO
MARCH 31 - APRIL 9, 1996

Gauging Date - March 31 ApritlT . | Aprl9:
Well Gauged  Groundwater Elevations in foet AMSL
MW-01 4057.56 4057.55 4057.79
MW-02 4057.76 4057.87 4057.51
MW-03 NM 4057.70 4057.96
MW-04 4056.66 4056.66 4056.72
SPO1S 4057.24 4057.29 4057.48
SPOIM 4057.15 4057.24 4057.37
SPOID 4057.05 4057.20 4057.29
SMPOIS 4057.18 4057.22 4057.45
SMPOIM 4057.12 4057.15 4057.27
SMPO1D 4057.14 4057.17 4057.28
SMP02S 4057.21 4057.27 4057.46
SMPO2M 4056.98 4057.14 4057.27
SMP02D 4056.58 4057.14 4057.27
SMPO03S 4057.39 4057.41 4057.63
SMPO3M 4057.50 4057.52 4057.75
SMPO3D 4057.42 4057.44 4057.61

NOTES:
April 9, 1996 groundwater elevations most representative of steady state conditions. Groundwater elevations on
3/31/96 and 4/1/96 measured within 24 hours of well development activities.

AMSL - Above mean sea level

NM - Not mcasured

S - Shallow Zone (18-20 fect)

M - Medium Zone (28-30 feet)

D - Deep Zone (38-40 feet, except 37.5-39.5 for SPO1)



TABLE 3-3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
OFFICERS CLUB, SS-57
HOLLOMAN AFB, NEW MEXICO

APRIL 1996
Sample No:.S857- MW-01L{MW-02[ - MW-03. | - MW-04. | MW-05: | -MW-07|. MW=09:]SP-01S|SP-01S(DUP){ SP-01M|SP-01D
Date Sampled e ma s 1 A)9]96 1 479196 | 4/10/96 | 4/9/967 | 4/12/96 | 4/12/96 | 4/12/96 [4/10/96] = 4/10/96 | 4/10/96|4/11/96
TPH as Diesel by Modified ASTM Method D3328 (1g/L) 2,500 | 4,100 9,700 250 <100 <100 <100 3,300 3,400 790 1,200
Dissolved Iron by EPA Method 6010A (ug/L) 110 <100 <100 3,100 NA NA NA 190 230 <100 140
Sulfate by Modified EPA Method 375.4 (mg/L) 1,700 | 1,700 2,100 1,700 1,700 1,500 1,800 1,800 2,000 NA NA

NOTES:

< - Analyte not detected above stated reporting limit
ASTM - American Society for Testing and Materials
DUP - Duplicate sample

EPA - Environmental Protection Agency

mg/L - Milligrams per liter

NA - Not analyzed

S - Shallow Zone (18-20 feet)

M - Medium Zone (28-30 feet)

D - Deep Zone (37.5-39.5 feet)

TPH - Total Petroleum Hydrocarbons

ug/L - Micrograms per liter

HAFB-24/table33.x!s




TABLE 4-1
SUMMARY OF AIR SAMPLE ANALYTICAL RESULTS
OFFICERS CLUB, SITE SS-57
HOLLOMAN AFB, NEW MEXICO

APRIL 1996
140 130 200 170 280 130 220
alysis D-5504 (p Lo

Hydrogen Sulfide <4.0 NA NA 250 NA NA 4.1
Carbonyl Sulfide - 5.0 NA NA <4.0 NA NA 7.3
Dimethyl Sulfide 15 NA NA <4.0 NA NA <4.0
Carbon Disulfide <4.0 NA NA <40 NA NA 4.4
Analysis by EPA Method TO-14 (ppbv
TNMOC 2200 3000 9400 3900 5300 230 6300
Freon 12 <2.9 <1.6 1.2 17 18 <0.95 30
Freon 11 <2.9 <1.6 0.83 3.3 3.6 <0.95 43
Freon 113 <2.9 <1.6 <0.73 <1.2 <1.5 <0.95 2.0
Methylene Chloride <2.9 <1.6 <0.73 <1.2 <1.5 2.5 <0.78
1,1,1-Trichloroethane <2.9 <1.6 <0.73 <1.2 <1.5 0.98 <0.78
Benzene 9.7 11 14 15 22 <0.95 14
Trichloroethene 35 29 18 20 18 2.8 17
Toluene 4.8 5.7 9.5 9.9 16 6.2 13
Ethyl Benzene <29 <1.6 1.2 <1.2 <1.5 <0.95 <(0.78
m,p -Xylene 3.1 3.2 2.7 2.9 3.3 3.1 2.7
0-Xylene <2.9 <1.6 1.2 <1.2 <L.5 1.1 1.5
1,3,5-Trimethylbenzene <29 <l.6 0.83 <1.2 <1.5 <0.95 1.2
1,2,4-Trimethylbenzene 6.3 4.3 3.1 3.2 34 1.7 4.3
Acetone 14 22 26 40 18 4.4 73
Carbon Disulfide <11 <6.5 7.0 <5.0 <6.0 <3.8 <3.1
2-Propanol <11 <6.5 <2.9 <5.0 <6.0 5.4 <3.1
2-Butanone (MEK) <11 <6.5 4.5 5.3 <6.0 <3.8 14
Hexane 120 160 180 150 230 <3.8 210
Tetrahydrofuran 140 89 39 22 23 5.1 <3.1
Cyclohexane 79 110 300 120 160 <3.8 140
Ethanol <11 <6.5 4.4 6.1 <6.0 8.5 <3.1
Heptane 33 40 58 60 92 <3.8 78
NOTES:
Air samples were collected while venting on vapor extraction trench VET-01.
Only detected compounds for ASTM Method D-5504 and EPA Method TO-14 are reported in table.
[1] Sample collected after 40 minutes ppmv - Parts per million by volume
[2] Sample collected after 140 minutes TPH - Total Petroleum Hydrocarbons referenced to
< - Analyte not detected above stated reporting limit gasoline
ASTM - American Society for Testing and Materials TNMOC - Total Non-Methane Organic Compounds referenced
EPA - Environmental Protection Agency to heptane

NA - Not analyzed
ppbv - Part per billion by volume

ug/L - Micrograms per liter

HAFB-24hable4-1.xis
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subcontractors. When network analysis is used, identify work by NAS activity number).
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Control Activities Performed:

Preparatory Inspections: (Identify feature of work and attached minutes).

Initial Inspections: (Identify feature of work and attach minutes).

Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).

Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: A) oA &
(a) Submittal No. (b) Spec/Plan Reference (¢) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken:
MOAE
9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays

encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
matcrials and equipment used and work performed 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 System Manager Date
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1. Contract/Subcontractors and Area of Responsibility:
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Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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Control Activities Performed:

Preparatory Inspections: (Identify feature of work and attached minutes).

Initial Inspections: (Identify feature of work and attach minutes).

Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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6. Material Received: (Note inspection resuits and storage provided).
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7. Submitt;ls Reviewed: ;U o/ Y, Zf

{a) Submittal No. (b) Spec/Plan Reference {c) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken:
LMo €
9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Coantractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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 System Manager Date
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NUMBER TRADE HQOURS EMPLOYER LOCATIOWB&CRIPTION
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2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ . Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4 Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in spcaﬁcatxons
and/or sheet number in plans).

6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed:

(a) Submittal No. (b) Spec/Plan Reference (¢) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken:
MNoN

9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays A
encountered.).

g:.«-al étha'siQ ow  (eeation Lo SMP. ol(r,_-Q, Fiq3-
COP) ‘s st ” PW&‘M. ﬁ'taommm&o-wcn (ge~{"ou Zo'fCIB’)
sttt .0 sP-od, w M ueed Decision by .~ Jlice on Fri.

Not- €. < ot vu.u‘gm.q ot 13'00 st AFCE fLiun evew will be

oQacuM“'aw sq,w;g(-wg -‘,omo-‘»’ow. T--.s"t'q*luc. £ e 0‘).‘00. &uuQ
fo be ,A.O-.M‘&_ "Ckg;(‘ [YioO s bes‘{" € lane,

-P’:(( C—uﬁ'-\gs rew\oV<¢Q 'C/oM Qq.rea o.+ t Fl00 b7 (=7 VAR

Contractor’s Verification: On behalf of the Contractor, I certify this report is complctc and correct, and all
materials and equipment used and work performed 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.
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CQC System Manager Date
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Daily Report No.: b3 Date: 28 ~#n a 18964
Contract No.:_DaAcw -4 $-94 - Dovo™s
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‘Weather: \» in Precipitation:_wewe In: ___ Temp: 4§ Min: % o Max:_
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1. Contract/Subcontractors and Area of Respoasibility:
NUMBER TRADE HOURS EMPLOYER LOCATIOWBE&CRIPTION
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications o
and/or sheet number in plans).
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6. Material Received: (Note inspection results and storage provided).
Sonndd §O bass (0/3e gilica ( Do2lls- (%/'“\«
draviel L trenel. Lotfom - o te—el bsL &-df e 3 $+'~-3g o ey,
“é,../.,_{ Lo emmomate o0\ >

e #



7. Submittals Reviewed:

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
el oo 5 e 5 s Ve ‘/\ma:lrr‘o\/\,
- sMFPoT Co (8 S
oL gp.o
8. Off-site Surveillance Activities, Including Action Taken:
pPon) &
9. Job Safety: (List items checked, results, instructions and corrective actions taken).

SLTE SAFETT? MEIETTAIGS 5

10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and ail
materials and equipment used and work performed 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.
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CQC System Manager Date
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2. Operating Plant or Equipment. (Not hand tools)

Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).

Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

C"°\~\& R | e u\+:l."‘-~, l~cc\“""‘u~5 A *"——*<L\ S LA $<_¢L\ ~(’-——
LAt AN A ‘t-coQ ! e, t(c,g;‘:‘r-‘c., (—"_e.Q +o l:'t(«“\'s T a C’»w:\: )—l%cQ Q‘Aﬁ;
£o (.-C"\‘('C. fgm;& wtnntee et S [lue maue traach Lo -
a{Lt-’M'&~+< . ’

Checle <& qracel Lo sve trodn baceS (e resolve (sSuwes w /)
& ub 3 Orta_ w\»\ "{L\ ‘e S €, ’

Cherle \4\( Saretan + <c~s‘ﬁ'-,;u~«.L'-~ -'\KS SM\OQ whetoute Lo

A Y e SYPel S, C_O-/c per pla-usv. |

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

6. Material Received: ASNote inspection results and storage provided).
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7. Submittals Reviewed: ,
Iy, oM E . w #¥

(a) Submittal No. (b) Spec/Plan Reference (¢) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken:
o€

9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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.

(<C. gga‘f{ S—f‘WWW 3\*\;—1‘??6
CQC System Manager Datc
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Daily Report No.: + Date: 3! Ma_ (37|
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1. Contract/Subcontractors and Area of Responsibility:
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2. Operating Plant or Equipment. (Not hand tools)

Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or o
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (¥dentify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications and/or
sheet number in plans). ore.

6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed:
NoneE

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken:
MonNZ

9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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.

(_"“’C st&ﬂ %W‘—‘—;‘ /Ay*"‘ 116
CQC System Manager Date
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DAILY QUALITY CONTROL REPORT

Daily Report No.: g Date: | Arv (376
Contract No.;_DACw -4 S~-94—-Doo ) '
Project Title & Location: Mewwedl tatiou o+ HAFR offcu~s Club

Weather:_¢ (¢ o Precipitation: __woa < In._ =~ Temp.__4 &S Min:_ 7S Max:_

1. Contract/Subcontractors and Area of Responsibility:

NUMBER TRADE HOURS EMPLOYER LOCATIOWBE&CRIPTION
STever/Sop (5 iakist | ppog us it T T RN TSR e i
2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications and/or
sheet number in plans).

MNon)E

6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: -

Loa C

(a) Submittal No. {(b) Spec/Plan Reference {c) By Whom (d) Action

5 8

8. Off-site Surveillance Activities, Including Action Taken:
Jon &

9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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.

Cce St o (Ap (976

CQC System Manager Date
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Daily Report No.: C? Date:_{ Ac/ 1 16

Contract No: RAcw - 43-9 ¢ Do > " . .
Project Title & Location:_22 3 7~ - e« X o oy (LY Do B8WAPD S

Weather: Predipitation:_vwewe  In:___ Temp.: Min.: Max.:_
C e
1. Contract/Subcontractors and Area of Responsibility:
NUMBER TRADE HOURS EMPLOYER LOCATIOI%/BEﬁCRIPTION
STeve oM | Serompsiintec-113gs | &1 17 Saplive Mo wells @ O Clubo.
M ~
2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure ’ Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: A) DI/‘/ (5/

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken:
Mol

9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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N [ s, i ’
10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
eacountered.). l. oW
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Contractor’s Verification: On behalf of the Contractor, I certify this report is compiete and correct, and all
materials and equipment used and work performed 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.

(:‘—c gcv%’ g%w‘/wg 7=, [ %% 226

CQC System Manager Date
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Daily Report No.: | O Date;_(© ¥pr (176
Contract No: Pricw -4 -9 - Doco™> DS BuwAp>S
Project Title & Location:_ HH4FDS - 080t ey by

Weather: @ € leowOA~ Precipitation:_aewe In: __ Temp.:. 3¢ Min: 8O Max.:

L -
1. Contract/Subcontractofs and Area of Responsibility:
NUMBER TRADE HOURS EMPLOYER LOCATIOWBE&CRIP’HON
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2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

Recliecke col, o pH wncte | esp. Lie Lo Vamy low recdi<s.
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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6. Material Rcccivca:/ (Note inspection results and storage provided).
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7. Submittals Reviewed: | ) o A & o
(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
8. Off-sitc Surveillance Activities, Including Action Taken: JoA) &
9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor's Verification: On behalf of the Contractor, I certify this report is complctc and correct, and all
materials and equipment used and work performed 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.

(ce STH- Q&meaw /0 (26

CQC System Manager Date
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Daily Report No.:___11 ‘ Date: Lt Ao 1296
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Weather:_ W ¥ Precipitation:__—___ In.:__~ Temp..__ € © Min.: 8 . Max.:_
1. Contract/Subcontractors and Area of Responsibility:
NUMBER TRADE HOURS EMPLOYER LOCKI'IOWBE%CRIPTION
ObGisc-0fry
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2 Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4, Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

C_%( "bv [ L\LQ_LC oy r L M.\*_'Pu-v
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed:

Lo \:/
(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken: ) _
. oA C
9. Job Safety: (List items checked, results, instructions and corrective actions taken).

T L5e Sely weebing - prew, Lot e LTmM °Q“"’,*>'

10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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.

4&( gc‘% %/('W“»-‘—-—p {ZAM(QQQ

CQC System Manager Date
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Contract No: DACw-4 $-F4d ~Doo>
Project Title & Location:_55§%F - REMED. ot O’ club - DO BWAD 35
Weather;__¢ | ca— Precipitation;__—— In:__ Temp._So _Min:__8O Max:_
L Contract/Subcontractors and Area of Responsibility:
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pA Operating Plant or Equipment. (Not hand tools)
Date of
Plant /Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4, Coautrol Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, resuits of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

Cq(:L"c\'et '/L e T @ L("-?.

5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet' number in plans).
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6. Material Received: (Note inspection results and storage provided).




7. Submittals Reviewed: [, oM &

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken: Mor) &

9, Job Safety: (List items chcci:cd, results, instructions and corrective actions taken).

S fe Sfet., clecke List review .

10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed during this reporting period are in compliance with the

contract plans and specifications, to the best of my knowledge, except as may be poted above.
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CQC System Manager Date
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Daily Report No..___L >
Contract No:_ DAcw ~ 4 £-994 - poo@g™

Project Title & Location:__ He# ¥~ 8 ~ S55F-Remelk. @ 0" b,

Weather: os.w Precipitation;_wew+e_ In:__ Temp.:_ 35 Min:___8O Max:_
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Date:_[ S Hpr 127 &

1. Contract/Subcontractors and Area of Responsibility:

NUMBER TRADE HOURS EMPLOYER

LOCATIOWBE&CRIPTION
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2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety

Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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Work Performed Today: (Indicate location and description of work performed by prime and/or »-‘

3.
subcontractors. When network analysis is used, identify work by NAS activity sumber).
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4. Control Activities Performed:

Preparatory Inspections: (Identify feature of work and attached minutes).

Initial Inspections: (Identify feature of work and attach minutes).

Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications A
and/or sheet number in plans).

__E_g__g 'f"“a-(- P’;ﬁsuf"— Q(ou/ \\qu‘/-h—vla Ot $UE.

SVE ap, o LHOCKY wax) vacsawm

» P L5 é’/LW) '
6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: ) on) c

(2) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken:
oM<
9, Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(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 all
materials and equipment used and work performed 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.
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CQC System Manager Date
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1. Contract/Subcontractors and Area of Responsibility:
NUMBER TRADE HOURS EMPLOYER LOCATIOWBEﬁCRIPTION
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2, Opecrating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
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Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4, Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections; (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).
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5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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6. Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: \j o) g

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken: L)oA &
9. Job Safety: (List items checked, results, instructions and corrective actions taken).
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10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed during this reporting period arc in compliance with the
contract plans and specifications, to the best of my knowledge, except as may be noted above.

é-(,(__ 59 t/\t‘i} %‘{\WWG\.—V {24 (L.
CQC System Manager Date
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Daily Report No.: 3
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(FIRM NAME)

=7

DAILY QUALITY CONTROL REPORT §

Contract No.:_DHAcw—Y $—-G Y- Dooco™

1 ¢

Date:/l/g'/Ak’ 119¢€

Project Title & Location:_Do & wHD 35 - ¢5¢F Remeicadiom ol o@Dy €(us.

Weather: clo-—uﬁ~4 Precipitation:_w o< o Temp.: €8  Min:_ 8z Max:_
Lad v e
7
1. Contract/Subcontractors and Area of Responsibility:

NUMBER TRADE

HOURS

EMPLOYER

LOCATIO@/BE&CRIPTION
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2, Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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GA-q0 - 9 -
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Work Performed Today: (Indicate location and description of work performed by prime and/or )
subcontractors. When network analysis is used, identify work by NAS activity number). e

C»v[(ic+<DQ &a.‘(w Lage ( (< GQCA-Q GCQ‘ILW eadibo b Jing FasTriaa 3 S, S-l"w-?!‘xbo
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Control Activities Performed:

Preparatory Inspections: (Identify feature of work and attached minutes).

Initial Inspections: (Identify feature of work and attach minutes).

Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

C‘«-L'LV«**& 4.“ LA—S&"*‘M*N‘X .

e
Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications
and/or sheet number in plans).
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Lo tus Xt et ice oot ‘?..._—.‘.;Q. No H, S o RJQQIvewSo-\.S ) "'C\'\-k"")‘
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Material Received: (Note inspection results and storage provided).
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7. Submittals Reviewed: A 0 A C

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action
8. Off-site Surveillance Activities, Including Action Taken: A)on/ ¢
9. Job Safety: (List items checked, results, instructions and corrective actions taken).

DQ:IEAC SS‘CQ‘Q‘»‘ ]A_:ss‘l—:..,q_; Da:(g 5VE[5'p...,SLc‘ — 2 clecle- Cm+:4ugm$ Hy S

oo, ¢ "-~:~3_L N oJ kycgdota/v Lews oo H, S Lng:‘{-u,{'an v Leeak k.'}\ov\g ant o '9‘7.
10.Remarks; (Instructions reccived or given. Conflicts(s) in Plans and/or specifications. Delays
encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and cquipment used and work performed 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.

(’ct gb:(-';\f S’\(ﬁ/ws-«—\.— | B (1%6.

CQC System Manager Date
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(FIRM NAME)

DAILY QUALITY CONTROL REPORT

Daily Report No.: 16 Date: |B#p— (37 &

Contract No.:_ PAcw -~ YS-§4~ Doco™

Project Title & Location: HAFS - RemMep. AT o clo b - Do® wap 3 S

Weather:_ ¢leor, Precipitation:__ts ot 2 In:___ Temp.: $8 _ Min:__ 8 Max:_
b d

1. Contract/Subcontractors and Area of Responsibility:

NUMBER TRADE HOURS EMPLOYER LOCAT'IOWBE&CRIPTION
STevedsSea/ Ser evTrsT ©%idg — (TS &Y r o'clils /Prfom i Speams e test
W RTGCHT ENSTAEET P4 - (P11 S 6T ' *

N
2. Operating Plant or Equipment. (Not hand tools)
Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

CAlr‘b‘-’{('( > oA.q.._,Lc_ g({ {ms'&-’l-\.m -qukS Or‘*‘q& dong c_‘\ t(_L( bR < '-s-'p. +’&c.{"~.

5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications and/or
sheet number in plans).
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6. Material Received: (Note inspection results and storage provided).
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s W

7. Submittals Reviewed: . AJ) oA &

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action

8. Oiff-site Surveillance Activities, Including Action Taken: Ua ) —

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

{ “"‘— sa'g\f"v Mt-ﬁ(' "\L C?u./w\.-\{\‘ fL\tgl( Q’Cc u-\* W.-(.._ o‘Q "

Posenn w'(‘/i $lo v ~c ‘Q we "‘*—Dq{(‘S.

10.Remarks: (Instructions received or given. Conlflicts(s) in Plans and/or specifications. Delays encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed 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.

/:‘C_ S-uw‘-%w—"‘-\— /% 4.,«'/??6.
CQC System Manager Date
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DAILY QUALITY CONTROL REPORT

Daily Report No.: L Date: (4 Ae— (99 <
Contract No.: DA Cw -4 5 -94-Doco™
Project Title & Location: Do wWAD 3S - $55F e o :CC(’ lon ot 0fies club.

Weather:_¢ \c Precipitation:_taen € In:___ Temp:_&o Min:__8 © Max;_

1. Coatract/Subcontractors and Area of Responsibility:

NUMBER ;| TRADE HOURS EMPLOYER |  LOCATION/DESCRIPTION
6TGVQN$°A/ sLIENTI:ST 0& oo = / q ‘ov GTI 50(<\ [ -] C( 9 /C ({o-a— u.p '(,y +-4.$'é' <VL_
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2. Operating Plant or Equipment. (Not hand tools)

Date of
Plant/Equipment Date of Safety
Arrival/ Check Hours Hours Hours
Departure Used Idle Repair
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3. Work Performed Today: (Indicate location and description of work performed by prime and/or v ¥
subcontractors. When network analysis is used, identify work by NAS activity number).
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4. Control Activities Performed:
Preparatory Inspections: (Identify feature of work and attached minutes).
Initial Inspections: (Identify feature of work and attach minutes).
Follow-Up Inspections: (List inspections performed, results of inspection compared to specification
requirements, and corrective actions taken when deficiencies are noted).

Colibvat o o‘Q Hmsi éf\-‘)o, &cT302, Mia RAac PT D

. E‘

5. Tests Performed and Test Results: (Identify test requirement by paragraph number in specifications and/or w ¥
sheet number in plans).
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6. Material Received: (Note inspection results and storage provided). INEYY,; e
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7. Submittals Reviewed: ﬁ)O 4

(a) Submittal No. (b) Spec/Plan Reference (c) By Whom (d) Action

8. Off-site Surveillance Activities, Including Action Taken: AJ ., 4J c

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

STTE SAFeTY peeTITAG

10.Remarks: (Instructions received or given. Conflicts(s) in Plans and/or specifications. Delays encountered.).
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Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed during this reporting period are in compliance with the
contract plans and specifications, to the best of my knowledge, except as may be noted abave.

lee S8 S W (3%

CQC System Manager Date




*"iscussion/Comments/Follow-up Actions:

TAILGATE

Project Name: T4 Wap 35 D 'l

Project Number: ) ﬁaw) Lz;%

Checi the Topics/Information Reviewed:

m(safew glasses, hard hat, satety boots
l"s'na safety plan review and jocation
K equipment and machinery familiarization
Xl employee Right-To~Know/MSDS location
 open pits, excavations, and site hazards
7 vehicle safety and driving/road conditions
ﬂbonabie tool safety and awareness
overhead utility locations and clearance

X first zid, salety, and PPE location

X sharp object, rebar, and scrap metal hazards
X safety is averyone’s responsibility
T latex gloves inner/nitrile gloves outer

C excavation/trenching inspections/documentation

 tull face respirators with proper carridges
C upgrade to lavei c at FID/PID (___ eV)>__ ppm
T work stoppage at FID/PID( eV)> _ ppm, % LEL > 10%

gy et

-

MEETING FORM

Date: /6 ’2'5 ")5

Presented by: %/ Z‘s ///;/éa—w( /

M slips, trips, and falls

)X directions 10 hospital

xi articipated visitors

O electrical ground fauit
ﬁ’pubﬁc safety and fences

C excavator swing and loading
ﬂordeﬂy site and housekeeping
X smoking in designated areas
X leatner gloves for protection
X effects of the night before

C vibration related injuries

X fire extinguisher locations
YZ eye wash station locations
T decontamination procedures

X daily work scope

R emergency protocai

& parking and laydown
G hot work permits

78 strains and sprains
O noise hazards

%o horseplay

X4 heat and cald stress

2 backing up hazards

\Z accidents are costy
 dust and vapor contot
7 refueling procedures
 comfined spbace enty
C flying debris hazards

NAME

S T ST veason

Ut Setnet

Jon 1 aan
. > —

Instructions:

SIGNAT

RE COMPANY

G+

t

N
N

G T L

V7,

T USACE

A LES T

Va2 e,

(-

Lo/

Corauct a daliy sarety meeung prior 10 beginning each dav's site acuwvities.

Cornolete form by checking off speaific topics ana/ar hazards.
wrv@  Obtain signatures from alt GT1 statf and GT1 subcontractors.

" Follow-uyo en any noted items ana document resolution of any action items.



TAILGATE MEETING FORM

s 4

Project Name: Pos 1Jad 3% O\D\ W Date: ;’ A - Ci L

Project Number: __D3pp{ 1105 Presented by: C\\w\u—, l\l\&&w«’,\‘

Check the Topics/Infarmation Reviewed:

& safety glasses, hard hat, safety boots ® stips, rips, and falls &I daily work scope
ﬁ site safety plan raview and location directions to hospital emergency protocol

equipment and machinery familiarization &(amicipated visitors C parking and laydown

X employee Right-To-Know/MSDS [ocation (3 electicai ground fauit C}}hot work perrmits

g open pits, excavations, and sita hazards (X pubtic safety and fences stTains and sprains
Mvehicﬁe satety and driving/road conditions c excavator swing and loading '.”°ise hazards

ﬁ portable tool safety and awareness ﬁ' orderly sita and housekeeping no horseplay

& overhead utility locations and clearanca smoking in designated araas heat and cold sTess
jﬁ first aid, safety, and PPE location : leather gloves for protecton '2’ backing up hazarcs

& sharp object, rebar, and scrap metal hazards X' effects of the night befora » accidents are cosuy

& satety is averyane's respansibifity- . vibraton retated injunes " aust ang vapor conwol
X jatex gloves inner/nitrile gioves outer f?_ﬁre extinguisner focatons _ refueling procequres
C excavation/trenching inspecions/documentation  eye wash station locatons C confined space enty
T2 full face respirators with proper cann'dges XK decontamination procedures X:’ﬂying gebris hazarcs
(5 upgrade to lavel ¢ at: FID/PID ( eV)>__ _ppm

X work stoppage at FID/PID(___ eV) > 9 ppm, % LEL > 10%

L"":?‘\
Discussion/Comments/Follow-up Actions:

NAME
5.
/]filéA,:.)c R Eove
DN Kinsais
R, fley

73#»!1(!u}

T S AdSe

COMPANY
G I

SIGNATURE
‘;ié ) "Ll e

J wlelé/é 4—4‘1«.* NSl N 1E greseps P

Dy Ke \,o/vu/\

LoAd lluc
Kzl
LI'L’/N(’ g/lﬂ/ Y’v;ﬂ,u-/nfmf’;od/

//,//f/{

Instructions:

®  Conaucs a galiv sarety meeung prior 10 beginning each dav's site activities.
»  Comniete form Bv cnhecking ort sneafic tooics ana/or hazaras.

*  Obrain signatures trom alt GT1 starf ana GT1 suocantractors.

L]

Follow-up on any notea items and dOCUMENt resolution Of any aciion items.



TAILGATE MEETING FORM

fr—

Do wanzs  pledvh
Project Number: __3%001220%

Project Name:

Check the Topics/Information Reviewed:

gsafety glasses, hard hat, safety boots
site satety plan review and location
equipment and machinery famifiarization
X employee Right-To-Know/MSDS location
Mopen pits, excavations, and site hazards
ﬁ vehicle safety and driving/road conditions
& portable tool safety and awareness
PAoverhiead utility locations and clearance
first aid, safety, and PPE location
X sharr object, rebar, and scrap metal hazards
] safety is everyone's responsibility-
" latex gloves inner/nitrite gloves outer
C excavation/trenching inspectons/documentation
] full face respirators with proper cartridges
G upgrade to levei c at FID/PID (___ eV)>___ ppm
work stoppage at FID/PID(___eV)>___ ppm, % LEL > 10%

Ha3 -~ Sperm

~~¥iscussion/Comments/Follow-up Actions:

Date: 3" fo?" 7 (-"

Presented by: C Ad/l«, %{/{L\.\& //

M slips, trips, and falls
¥'directions to hospital

O anticipated visitors

O efectrical ground fault
'}Z"pubﬁc safety and fences

C excavator swing and loading
/‘E orderly site and housekeeping

smoking in desighated areas

¥ teather gloves for protection
7 effects of the night before

Z vibraton related injunes

¥ fire extinguisher focations

M eya wash station locations
N’ decontamination procedures

XC daily work scope
E'emergenc/ protocol
E’parking and laydown
= hot work permits
21 strains and sprains

JX noise hazards
ﬂ no horsegiay
2 heat and cold stress
,Z’ backing up hazards
X accidents are costy
T dust anc vapor conuol
 refueling procadures
 confined space enuy
X: flying debris hazards

g

NAME
gbi:/%rbo B(;,‘PIMGL-
qu’u‘[ )< m—’[’

N -~ .
W.elidn jts

SIGNA
/ )

TURE_

~u

,/; /)

COMPANY
C/V S/E O thcmn—

e a2k

Donas Kigswli<

Gr T ST cn L MSon

(ZZW'L') /}lﬁfléw%//

Instructions:

z

Ll it Grz

Canguct a daliv sarery meeung pnor 10 beginnming each day's site acuwvities.

Carnotete form by checking off specific topics ana/or hazaras.
wwass  Obtain signatures from all GT1 staff ana GT1 subcontractors.

Fallow-up on any noted items and document resotution of any action items.



TAILGATE MEETING FORM =

Project Name:

Y wp03s  Olelvb

Project Number:

2300 1220%,.

Check the Topics/Intormation Reviewed:

X satety giasses, hard hat, safety boots
site safety plan review and location
ﬂequipment and machinery familiarization

$4 employee Right-To-Know/MSDS location

Q‘open pits, excavations, and site hazards
X vehicia safety and driving/road conditions
portable tool safety and awareness
ﬁ'overhead utility locations and clearance
XE first aid, safety, and PPE location

X sharp object, rebar, and scrap metal hazards

X safety is everyone's responsibility-
X latex gloves inner/nitrile gloves outer

(I excavation/trenching inspectdons/documentation

2 tull face respirators with proper carridges
T upgrade to leveic at: FID/PID (_~_ eV) >

___ppm

X[ work stoppags at FID/PID(___ eV} > 5 ppm, % LEL > 10%

Hy 5

Discussion/Comments/Follow-up Actions:

3-2%-9¢

Date:

Presented by:

% /MLKJ.P_WJ /

X stips, rips, and falls
X directions 1o hospital
X amticipatad visitors
O elecrrical ground fautt
X< public safety and fences
{7 excavator swing and loading
X orderty site and housekeeping
smoking in designated areas
/ﬁeather gloves for protection
Xetfects of ihe night before
 vibrauon related injuries
X fire extinguisher locations
i eye wash station locatons
é decontamination procedures

,Kdajly work scope
emergency protocol
O parking and laydown
& hot work permits
Bstrains and sprains
§noise hazards
no horseplay
heat and cold stress
X backing up hazards
S¢accidents are costy
T dust and vapor control
= refueling procadures
C contined space enty

)ﬁﬂyx’ng debns hazards

‘””g,;s
¥ ra'
L
/
NAME U E 7 COMPANY
Lhcles_Meoleses/ C7TE
-,Dm /fuuaﬁ’\(/%/ @ﬁ/wo & [ ayNeE
emd e s ey / (e/&* : LAgle
S _
éra a 571 Y SISS £t e G 1
) eSS Ao b DA WA L;\an quwe
Instrucuons:
s Canguct a daiiv sately meeting prior 10 beginning eacn dav's site acuviues. "
s Camoteze form by cnecking oft sgecific tapics anal/or hazaras. .
s Qbrtain signstures fram all GT1 staff ana GT! subcontractors. N Fd
=

Follow-uyp an any noted items and document resotution of any actcn items.



TAILGATE MEETING FORM

Project Name: _D0% WwaD35 D)du‘b

Project Number: _$%0p1 22 . 35058

Check the Topics/Information Reviewed:

4 safety glasses, hard hat, safety boots
ki site safety ptan raview and location
equiprnent and machinery familiarization
empioyee Right~To-Know/MSDS location
open pits, excavations, and site hazards
vehiclg safety and driving/road conditions
portabie tool safety and awareness
overhe:ad utility locations and clearance
first aid, safety, and PPE location
| sharp object, rebar, and scrap metal hazards
% salety is everyone's responsibiiity-
! latex gloves inner/nitrile gloves outer
g excavation/trenching inspections/documentation
1 full face respirators with proper cartridges
T upgrade to level c at FID/PID(___ eV)>___ ppm
?’work stoppage at FID/PID(___ eV} > ppm, % LEL > 10%

Mo

“'scussion/Comments/Follow-up Actions:

Date: E ~3(- [j é

Presented by:

(Ll

A /ou) ey /

ﬁ stips, trips, and fails
A directions ta hospital
C anticipated visitors
(T electical ground fault
M public safety and fences
excavator swing and loading
orderly site and housekeeping
& smoking in designated areas
K leather gloves for protection
! effects ot the night before
 vibration reiated injuries
,f‘A"' fire extinguisher locations
'CX eve wash station locations
decontamination procedures

X]‘_da.lly work scope
emergency protocol
parking and laydown

O hot work permits

| strains and sprains
naise hazards

%] no horseplay

| heat and cold stress
backing up hazards

AL accidents are costv

= dust and vapor conwol

- refuefing procedures

 confined space entry

X fiying debris hazards

NANIE

avf\% A:fi\/, n*t’)(
)e

>\k3 Q\V\Q\/\

cyq‘ fewt

Dok ¢itsais
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Frow kK Kost
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Instructions:

ST T

Dﬁv\) Le y

[ ASae

) A

Conauce a dailly sarerty meeung pnor 10 beginning each day's site acuvities.

Complete form by checking off specific tonics ana/or hazards.

“w4”  Obtain signatures from all GT1 staff ana GT1 subcontractors.

Fotlow-uo on any noted items and document resotution of any action items.
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TAILGATE MEETING FORM

Project Name: _ D3 WAP2S O)C]\}“'

Project Number: _ %500\ 1% 35050

Check the Topics/Information Reviewed:

(Xsa!ety glasses, hard hat, safety boots

(X site safety plan raview and location

f% equipment and machinery famiiiarization

X employes Right-To~Know/MSDS lacation

] open pits, excavations, and sits hazards
vehicle safety and driving/read conditions
portable tooi safety and awareness

{3 overhead utility iocations and clearanca

,X\] first aid, satety, and PPE location

- sharp object, rebar, and scrap metal hazards

A2 satery is everyone's responsitility-

i latex gloves inner/nitrile gloves outer
 excavation/trenching inspections/documentation
7 full tace respirators with proper carridges
(D upgrade to lavel ¢ az AD/PID (____ e\Q ppm
ywom stoppage at FiD/PlDL_ aV) > ppm % LEL > 10%

Discussion/ Commems/Follow-up Actions:

2.%51-90b

Date:

Presented by; Ch \-!‘7

A’\O-,)l wd

/E slips, trips, and fails

(X directions to hospital
CC amicipated visitors

d electricai ground fault
O publtic safety and fences
T excavator swing and loading

orderly site and housekeeping

g{smoking in designated areas
'K'leather gloves for protection
/@"eﬂec:s ot the nignt before
i— vibration retated injunes
,Zf fire extinguisner focations
X eye wash station lccatons
T decontamination procedures

)ZI daily wark scope
C'emergency protocal
(C parking and laydown
S hot work permits

strains and sprains
noise hazards

_X’nn horsepiay

p heat and coid stress
' backing up hazards
Z accidemts are costy
T dust and vapor cenroi
T refueling zrocecures
C confined space enty
X flying dens hazarcs

NAME

Chaelee, Madoweil
EDC’*\ S( /a/uvu{
/’)anf‘gma,i(&m..

rDZ{ "D‘\f:«/% £, 0

SIGNATURE COMPANY

/ A wl/ E7r

A S']l/éf%é. ZQ—T-J

(o [ M

e o
pARd

T G

Instrucnions:

®*  Csnauct a catlv satety meeting prior 10 beginning each aav's site actvites.
®  Campiete form Dv checking off soecific topics ana/or hazaras.

s QObrain signatures trorn ail G771 starf ana GT1 suocontraczors.

s Follow-up on any note@ items and dacument resolution of any acton iems.

“ oy



TAILGATE MEETING FORWM

Project Name: DO HwWhPr S ~ Q;m«ff Ottt Dates | Ao (99¢
- a7 >

Project Number: 83ecl 2208. 3550

Check the Topics/Information Reviewed:

(8 safety glasses, hard hat, safery baots
site salety ptan raview and location
(Kequiprnent and machinery famifiarization
(Yemployee Right-To-Know/MSDS locatian
(Xopen pits, excavations, and site hazards
gvemcia safety and driving/road conditions
portable tooi safety and awareness
O overhead utility locations and clearance
ﬁXﬁrst aid, safety, and PPE location
¥ sharp 2bject, rebar, and scrap metat hazards
XX saiety is everyone's responsibility:
J latex gloves inner/nitrile gloves outer
T excavation/trenching inspections/cocumentaton
T full face respirators with proper carridges
C upgrade to levei ¢ at FID/PID L__ eV)>__ ppm
Rwork stoppage at FID/PID(___ eV} >___ ppm, % LEL > 10%
5 P _p "a, l—(-._ S’

*igcussion/Comments/Follow-up Actions:_©w ‘y

Presented by: S (X[ Stevai Sanl

ﬁslips. trips, and fails

™ directions to hospitat

T amicipated visitors

G elecricat ground fauft

& public safety and fences

T excavator swing and loading
& orderty site and housekeeping
{J smoking in designated areas
C leather gloves for protecion
¥ etfects of the night before

Z vioraton retated injunes
gﬁre extinguisner locatons
" eye wash station locatons
¥ decontamination procedures

{Faaily work scope

& emergency protocal
C parking and laycown
O hot wark permits

{J swains and sprains
O noise hazards

 no horseplay

C heat and cold swess
T backing up hazards
Z accidents are costy
T~ dust anq vapor cenrci
T refueling procecures
C confined space enty
 flying dekris hazarcs

[fusve ackiold, Loday-Lalive erclls
4 { -

"k

NAME SIGNATURE
¢ A qi\«-« e cTT

§co’t(’ Stey ensson

COMPANY

Instrucions:

o

Canaucs

3 qativ sarery meeting pnor 10 beginmng each dav’'s site acitvities,

Comotere form by cnecking ort speatic tooics ang/or hazaras.
Qbrain signatures trom ail G717 starf ana G717 supcontractors.

Follow-up ON any notead items and gocument resolution of any acTon Hems.



TAILGATE MEETING FORM

Project Name: Date: X4 B — (S
. 35 x5
Project Number: 22 (Zzo8. o/ o350 Presented by: S . e m
Check the Topics/Information Reviewed:
E.'{afety glasses, hard hat, safety boots & stips. trips, and falls XQaily wark scope
(sfté safety ptan review and location §directions to hospital C emergency protocal
-efuipment and machinery familiarization C antcipated visitors  parking and laycown
d employee Right-Ta-Know/MSDS location {J electricai ground fautt C hat wark permits
01 open pits, excavations, and site hazards & pubtic safety and fencas O s7ains and sprains
G venicle safety and driving/road conditions  excavator swing and loading 7 noisa hazards
(3 portabie tooi safety and awareness C orderly site and housekeeping 2 no horseplay
(6verhead utiiity locations and clearanca {3 smoking in designated areas C heat and cold stress
Gﬁr/st aid, safety, and PPE location C leather gioves for protecion " backing up hazares
Z sharp object, rebar, and scrap metal hazaras  effects of the nignt before Z accicems are cosuy
C safety is everyone's responsitility: . ) Z vibration retated injuries Z dust ane vapor conuot
Sdfex gloves inner/nitile gloves outer (P ( < = =fire extinguisner locations Z refueting procecures
T excavation/trenching inspections/documentation S-eye wash station locations Z cenfined space enty
L full face respirators with proper carridges L decontamination procedures T flying cebris hazarcs
CC upgrade to levei c at FID/PID (___ eV)>___ppm
T work stoppage at FiD/PiD( eV)>__ ppm, % LEL>10%
Discussion/Comments/Foflow-up Actions: Yos ava & e~ *
ar#
§=°q §Jgu z NSa A/ é A GT L
Instructions:
*  Canauct a qaily sarety meeung Qrior T0 beginning eacn day's site acuviues, w0
= Comotete farm Dy checking oft specific topics ana/or hazaras. h’\
= Obtain signatures trom all G71 starf ana G71 sugcantraciors. &
& Fotlow-up an any natea items and dacument resoluntan of any acian items. “



TAILGATE MEETING FORM

Project Name: HAFZ -0 ' lub

Project Number: D3<0( 2208 .

Check the Topics/Intarmation Aeviewed:

T safety giasses, hard hat, safety boots

@ site safety plan review and location

C equipment and machinery familiarization

[ emplovee Right~To-Know/MSDS location

1| open pits, excavations, and site hazards

G vehicle satety and driving/road conditions

(0 portable tool safety and awareness

(0 overhead utifity locations and clearance

¥ first aid, satety, and PPE location

T sharp object, rebar, and scrap metai hazarcs

T safety is everyone's responsibility-

(% latex gloves inner/nitrile gloves outer
 excavation/trenching inspectons/documentaton
T~ tull face respirators with proper carridges

T upgrade 1o levei ¢ at FID/PID (__ev)>__ppm
C work stoppage at FID/PID(___eV)>__ ppm, % LEL > 10%

" “scussion/Comments/Follow-up Actions:

Date; 12 HA.. 1994

Presented by:; (. S. STevewst/,

[ slips, Tips, and falls

& directions o hospital

C antcipated visitors

C elecrrical ground fauft

T public safety and fences

3 excavator swing and loading
{J orderly sita and housekeeping
{ smoking in designated areas
C leather gloves for protecson
T effects of the night before

_ vibranon reiated injuries
Txfire extinguisner locatons

(¥ eye wash station locations
T decontamination procedures

X qaily work scope
N'emergency protocoi
C parking and laydown
G hot work permits

O swains and sprains
G noise hazards

Z no horseptay

O heat and cald stess
7 backing up hazarcs
Z accidents are costy
Z dust ang vapor conuci
T refueling procequres
L corfined space enty
 flying dezns hazards

NAME

5( o’i( éT,,: v ersdor v

SIGNATURE
(te s.'b‘&” QA‘M%

COMPANY
LT

Instructions:

e

Cangues 3 caliv safety meetng pAor 10 beginmng eacn dav’s site actuwities.

Comotete form by cnecking off spectfic tcaics ana/or hazaros.
Qbrain signatures from ail GT1 starf ang GT1 supgantraciors.

Fotlow-up on any Noteq items and gocument resoisiicn of any action tems,



TAILGATE MEETING FORM

Project Name: HA € - &7 C (o L Date: |5~ Ap— (29K

. - j
Project Number: 83 #o [ 228 3So& 0 Presented by; § co & ST euced S pr

Check'the Topics/Intormation Reviewed:

safety glasses, hard hat, safety boots Fstips. nips, and fails Xaaﬂy wark scape
site safety plan review and location ﬁ direcions to hospital O emergency protocsi
{0 equipment and machinery familianzaton M amticipated visitors C parking anc laydown
@ employee Right-To~Know/MSDS location T elecTical ground fautt C hot work permits
C open pits, excavations, and site hazards & public safety and fences (3 swains and sprains
O venicia sataty and driving/road conditions C excavator swing and loading i noise hazards
J portabie tooi safety and awareness C orderty site and housekeeging }Kno horsepiay
verhead utifity locations and clearanca G smoking in designated areas {J heat and coid sress
rst aid, satety, and PPE location CC leather gloves for protecion & backing up hazarcs
_ sharp object, rebar, and scrap metal hazarcs & ettects of e nignt before Z accidents are cosay
] safety is everyone's responsibifity- . vicrauon reiated injunes _ aust anc vagor conuci
“C latex gloves inner/nitrile gioves outer ‘E\ﬁre exunguisner locatons Z refueling proceaures
C excavation/trenching inspectons/cocumentation '_ eve wash staton locatons Z comfined spaca enty
T3 full face respirators with proper carmidges T decontamination procedures T flying debris hazarcs

T upgrade to level c ac FID/PID (___ eV)>___ pocm
C work stoppage ac FD/PID( aV)>____ ppm, % LEL > 10%

Discussian/Comments/Follow-up Actians:

NAME SIGNATU COMPANY

™

uer 17 CIRIGHT L i///% c7/

Instructions:

Canoucs 3 gailv sarety meeting pnor 10 beginning 2ach cav's site activites.
Comopiete form by cnecxing off specsfic topics ang/or hazaros.

Qbrain signatures tram atl G771 statf ano G771 suocsntraciors.

Follow-up on any notea items anc COCUMeNt resalulion of anv acIlon Items.

Tl

”"1‘3,



TAILGATE MEETING FORM

Project Name: HAFE - Date: /&€ An - (Z9K
Project Number: ﬁ}oo‘{ 2208, Y5060 Presented by: §C 2 d fgtg"u eSS/

Check the Topics/Intormatian Aeviewed:

ﬂsafety glasses, hard hat, safety boots ﬁ.sxips, ps. and fails }&daﬂy work scope
ite safely plan review and location K direczons to hosortat C emergency protacs!
equiomemt and machinery fanuiiarizagon . anucicateq vistors C parking anc laycown
employee Rignt~-To~Know/MSDS locataon RelecTical ground fautt C hot work germits
open pits, excavations, and site hazards &, puclic safety and fences  stains and sprains
 vehicle safaty and driving/road coanditons Z excavatar swing and loading ¥ noise hazarcs
 portabie tooi safety and awareness C orceny sita and housekeeping 2 no horseslay
overtiead utility locations and clearanca (C smoking in designated areas J hear and czid stess
; first aid, safety, and PPE locatcn T leatner gioves for proteczon T backing up hazarcs
K. sharp otiiect. repar, and scrap metat hazarcs iZ erfects of tne nignt tefore Z accidents are cosoy
Z sajety is everyone's resoonsitiiity- _ vicrauon retateq injunes _ aust anc vapor c2aTs:
latex gloves inner/nitile gioves outer K. fre exgnguisner locatons Z refueling srocaquras
 axcavaton/trenching inspec:ions;c’oc-..'memanon éave wasn siguon iccauens Z cemineq scaca enty
T iull face respirators with proper carmcges ¥ deccnlaminanon croecequres — flving cezns hazarcs

Z upgrade o level ¢ ac FD/PID (_ eV)>__ pem
Z work stogpgage at FiD/PID( eV)>__ ppm, % LEL> 0%

~=gussion/Comments/Foilow-up Actions:

NAME SIGNATYRE COMPANY

S e ST e W SoAs CT/ /65!
Clorrrs L9 ghr Z d A G7/

'nstrucions:
<t C3NAUECT 3 3KV sarety Meeltng pnor 10 Deginming each cav s Site 3cTviues.
Zomoiete 1orm Ov checxing ottt speciic tooics anafor Nazascs.

Jbrain signatures trom ail G start ana G suocsntraciars.

S
s Fotiaw-up an any notea items ang GOCUMENT rESOIUTICN Of 4NV acTon HeMms.




TAILGATE MEETING FORM

Project Name: /&«,muo\ O/H%Ffb -0'Cclib Date: (7' [4‘n/'~/ (2 ? 5

Project Number: 8300[ 27 08 25062 Presented by: §c o 1 > ceLcrSe o

Check the Topics/Information Heviewed:

sta!ely gitasses, hard hat, safety boots  siips. nos, anc falls
>’Q site satety plan raview and location  direcdons 0 hosoital
L equiomant and machinery tarniiianzagon C anucipatea visnors
employee Rignt-1a-<now/MSDS {ocaton (C elecTical grouna faurt

 ooen pits, excavations, and site hazards
 venicle safety ang driving/road conditions

D portable ool safely and awareness

Q0 overhead utlity locations ang clearance

X first aid, safety, and PPE locaton

_ snarp abiect, redar, and scran metal hazares

Z pustic safety and fencas

C excavator swing and loacing
C arceny sita anc. housekeeping
(Xsmoking in designated areas
T leather gioves for proteczon
X\eﬁec:s of e nicnt selora

Z satewy is avervone's responsisility- Z w»gragon retatec injunes

T latex gioves inner/nmnie gioves outer
Z axcavamon/Trencning insoeczons/cocumentaton
i fud face respirators with proper carmicges

T ucgracde to laveic ac RD/PID (___ eV)>__ gem
= work stopcage at StD/PID( eV)>___ ppm, % EL > 10%

Discussion/Comments/Foilow-up Actions:

_ fire excnguisner 'ccatcns
X eve wasn s1z1cn locamons
. deccmtarminaton crececures

iKaaliy work scope

C emercency protocsi
C parking anc lavcawn
C hot work sermits
 strains and sprains
 noise hazards

~ no horseztay

C heat and coid sress
T backing us hazarcs
 acxcents are costTy
T cust ane vacor conTa
_ refusiing srocacurss
Z czriined scace ency
Z Iving cacns hazarzs

NAME SIGNATURE
,§caf§//eug/uao/v é%zj e
Luttis Uderonr ///;75//1//7,

Instructions:

*  Zangucs 1 cauv sarety meeung gnar 10 teqinning each Cav's site actviues,
= lomoiete rerm oy caecxing orf speciiic fooics ang/or Nazarcs.

= Obrain signatures tram a G773 starf ang GT1 supcsneracars,

" Follow-uO an any noteq items ang aocumMent resolunon of anvy acllon items.

COMPANY
T

T I




TAILGATE MEETING FORM

Project Name: HACH - O SR> Date; (B A (2856

Project Number: 2 > @0 (2z°8. 3540 Presented by: § co T STaeveddSe Lo
Check the Topics/Inmtormation Reviewed:
'Ssaiexy gtasses, hard hat, safety boots /?f siics, Tips. and falls Adaiiy work scope
)ﬁsne safety pian review and location /&direc:ions to hospitad C emergency protoczi
2 equicment and machinery familiarzaton & ammcioateq visnors C parxing anc laycown
C empioyee Right-7o-Know/MSDOS locaton L elecTical ground fautt  hot work cermits
= open pits, excavarons, and site hazards T puciic safety and fences C strains and sorains
G venicte safety and driving/road conditions Z excavator swing and loacing i noise hazaras
Z paracte twof saiety and awareness {C orceny site ang housekeeping 2 no horsenlay
O averheaa utiity iocations and clearanca {Z smoking in designated areas  hesat and csid stress
{7 first aid, safety, and PPE locaron

C leatner gloves for protecion
Z sharc obiject, rebar, and scrap metal hazarcs Z etfects of the nignt before
i safety is sveryone's responsizifity:
i1 latex gloves inner/ninie gioves outer

 backing up nazarcs
Z accidents are cosgy
Z vicraton retatea injunes . dust anc vagor czooa

gﬁre exunguisner locatcns  refueling proceauras

T excavaunn/trencning inspec::'ons/doc.:memamn Keye wasn stagon locagons — ccriineg spaca e T
T full face respirators with proper carmeges Z cecomaminaton grocecures ‘= flving cacns hazarzs
 upgrace to level ¢ ac FD/FID (___ eV )>__ pom

3 work stoprage an FID/PID(___eV) >___ pom, % LEL > 10%

Ascussion/Comments/Foilow-up Actions:

e

NAME SIGNATURE COMPANY
G ih STeverseons £ e ST

%fen’ ngr<m : _USACE - Qmoha st
Curris [nSescaT G 77

instucTons:

2., Canouct 1 ganv sarety meeting pnOr 10 JEQINMING 2aCN Cav'S Site acTivitas,
Jimotete ‘orm Ov checxing orf specfic 1o0ics ano/or Nazares.

. Jbtai signatures tram ail G771 starf ana G717 supcsntraciars.
Fotlovw-up on any notza items ana GOCUMENT resciulion of anv acTan items.

Ao
[y BT T P N R ¥ L N e
¥ . et Laomy -~ .- - -

L e



TAILGATE MEETING FORM

oy,
o

Project Name: HAFMS -~ o' ciu b Date: (1 Ap~ 199 €
Project Number: £3 eo(z708. 3Soco Presented by: S cewr Srzveasse ~
Check the Topics/Information Heviewed:
@ saiety giasses, hard hat. safety boots  stios, Tips. and fails C aaily wark scope

/E’ site safety plan raview and location (X direcdons to hosental C emergency protecesi
X equipment and machinery famiianzaton T anucipateq visnors C parking and laycown
{J employee Rigm-To-Know/MSDS location (T elecTicai ground fauit C hot warx permits
T open pits, excavations, and site hazards & public safety and fencas C stains and sprains
R.vehicte safety and driving/road conditions C excavator swing and loaaing  noise hazards
{7 portable tool safety and awareness (& orderly sita and housekeeping  no horseplay
[ overhead utifity locations and clearanca C smoking in designated areas C hear and caid srass
& first aid, satety, and PFE location T leather gloves for protecson . backing up hazarcs
Z share opjec:, rebar, and scrap metal hazares Z etfects of the nigmt befora — aczidents are cosov
 satety is everyone's rasgonsibiiity- C vicrauon retated injunes = aust anc vagor cznTat
Z latex gloves inner/nimie gioves outer ¥ fire exonguisner focagons Z refueling procaguras
T excavation/trenching inspec:'.'ons/dsc.:mentanon i aye wash siaton locanons . C cenfinea soaca engy
Z full tace resoirators with croper carmidges Z decomaminagon grocadures  fiving cacns hazares
C upgrade 10 level c ar SD/PID (___ eV )>___ pcm
Z work stopgage at FiD/PID( ev) > ppm. % LEL > 10%

Discussion/Comments/Follow-up Actions: "
S

#

NAME SIGNATURE COMPANY
[ocotBa. wTT

5,,‘{ ST gV Zn Sov

‘nstruciions:

Canguer 3 aauv sarety meeting pror 0 DeginMing escn cav's site acvittes.

Comotere form ov checxing ort speatic tooics ana/or Nazaras. oy,
Shrain signatures 'rem al GTo ostart ane G supcsAtracisrs. :
“atlow-uo 0N anv Noteq items 3Na dOCUMENT resoiuion of anvy aclon Items, e O
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Holloman Air Force Base Appendix A
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

APPENDIX A-5
MONITORING WELL PURGING RECORDS

Draft Final October 1996
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MONITORING WELL PURGING RECORD ’ !
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MONITORING WELL PURGING RECORD
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WELL GAUGING DATA FORM
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Apr-24-96 10:59A GEOPURE CONTINENTAL 512—:392—(b‘x‘.;éwéw .

CorRPORATE/SOUTHEAST O
2300 MW 71T Pace
Gantsaur, FL 32653.1699

103 -y
-~ GEOPURE (BOO} 342-1103 « Fax (904} 373-7640 )

SYSTEMS & SERVICES

RRQUEST FOR EXHAUSTED CARBON RETURN NUMBER

Requesting Party Information

Company Name: CROONDWHTCR TECHNO LG Y GOV T

SerR VI e S

Contact Person: Seol STeEuerson

Address: R So) YAcLe S €. 20«

T

ALBOELERRVE LM BFted SZioe
Phone! gOSDSL\-{'z_A U FM:EO 5'>'2,L(z~no'3

8ite On Which the Carbon Was Used
site Name: $S S 7 - 6 Micens Club
Location: Hotcomr ATr For.C GASE,
A)CW Mexreo

Source Of The Contamination
Type of petroleum product: D esw
Other (lisk):
If other, all released compounds most be listed.
Number of carbon vessels to return: %
Size of vessels: 55 ag”o—vl - \/Qp o -
o v
Manufacturar of units: Gc‘oPuzc'_“
Alsa include untreated om the site. This can be
from monitoring wells ot cf the system before any
treatment.
~— All information must be completely £illed out or the request for
return numpers will be denied. +
- 89, 0 wet c«S(e.Q.
ONTT S TX 250 88 VI /
e (N 8 % J i,
RDN " v o \
[ ve 0[ / ©



Total Petroleum Hydrocarbons by Modified EPA Method TO-3
GC/FID
Field Lab File Sample Analyzed Dilution  Det. Limit Det. Limit Amount Amount
Sampile L.D. Sample I.D. Name Date For Factor (ppmv) {(UG/L) {(ppmv) {(BG/L)
SP01-18-20-AS TPH*

9604175A-01A 6042007  4/16/96 Ao 4 20

9604175A-02A 6042008 - 4/17/96 42 170

SP01-28-30-DS  9604175A-03A 6042009 4/17/96 67 280

4175A-04A 6042010 417/96 1. 130

Lab Blank 9604175A-05A

6042003 ~NA TPH* 1.00 0.010 0.042  Not Detected _Not Detected

Analysis Date: 4/20/96
Container Type: 6 Liter Summa Canister

COMMENTS: *Total Petroleum Hydrocarbons referenced to Gasoline (MW = 100).
NA = Not Applicable



Apr-24-96 11:00A GEOPURE CONTINENTAL

512-392-0066 P.0O3

Spent Activated Carbon Return Policy
effective 12/1/94

GeoPure Continental Systems & Services instituted its spent carbon return policy in 1983. It was and
is our intent to streamline and simplify the remediation of petroleum hydrocarbons and pesticides from

groundwater.

GeoPure Continental makes every effort to work with the unique requirements of each client. We have
prepared this policy statement to clarify GeoPure Continental’s and clients’ rights and responsibilities.

GeoPure Continental will accept the shipment of and will take responsibility for proper disposal of ail
drums and tanks of spent granular activated carbon provided that

« The vessel does not contain any free product or foreign material such as gravel.

« The vessel and granular activated carbon originated from GeoPure Centinental Systems &
Services.

» The drum tracking number that is applied to every drum upon shipment to the client’s
site is vigible upon shipment back to GeoPure Continental.

» Before aythorization to return is granted by GeoPure Continental, the client must forward
EPA 601, 602, 510 or other appropriste analyses of the contaminated stream to
GeoPure Continental, 2300 NW 71st Place, Gainesville, FL 32653-1699, (Or FAX at 904-373-7660)

« GeoPure Continental will accept analyses already performed and in client’s files. However, o,
the analyses must be current, and analyses for each site is required.

« The client must call for a return number. Pleasc have ready each drum serial number, GeoPure
Continental will issue a routing number (display on each drumn) and authorize the return of
the spent carbon provided GeoPure Continental has received client’s analyses for each site, and
provided that the contaminated stream is a non-hazardous substance as defined in CFR 40,
Part 261. This intludes application of the USEPA regulatory levels for the Toxcity
Characterigtic Leaching Procedure (TCLP).

+ The spent carbon and vessel may be returned to GenPure Continental only upon our
authorization, and when the above conditions are met.

» Unless other arrangements have been made, all freight, lift gute charges, and other
expences are the sole rewponsihility of the cient. F.O.B. is our nearest service center.

GeoPure Continentz] retaing the right to refuse any spent carbon, This right inchudes, but is not kmiled to, spent carbon that is
utracceptable to our reactivator, or has not been proven to our standarda tn be non-hasardous. If after receiving 3 drum we
detesmine the drum is not acoeptable for any neason, we retain the right to retum the drum freight collect,

GeoPure will sccept all other manufactuser’s drumea at 0o charge when GeoPure drumse are purchased as replace-
ments.  Otherwiee, a §200 disposal fee per drum for other than GeoPure drums will be applied.

GeoPure Continental prepares and ahips its spent carbon product via D.0.Tapproved freight carriers. The product is received by
a certified reactivation enmpany. 1t is thermally reactivated then redistrituted as reactivated carbon. GeoPure Continental’s spent
carbon is NEVER landfilled. GeoPure Continental recoguizen the proper disposal of contaminated spent carbon 3= vital to our
drinking water resources. GeoPure Continental provides the memns for proper disposal of this contaminated substance for all
chents without discrbnination, Provided the above conditiona sre met, this program offers a safe and economical solutive to the
environments} hazarda of proper disposal



Apr-24-96 10:59A GEOPURE CONTINENTAL 512-392-0066

Date:
Pages:

To:

Fax Phone:

From:

Subject:

- Fax Cover Sheet -
4/24/96
10of3
Scott Stephenson
505-242-1103
Monty Guiles
Drum return number request,
fill out the following and fax to the

attention of Kathy Jasper at
(904) 373-7660.



U {lo, o
M(}l‘;{,—!‘_gﬁ (‘.'[U /65 4 :J

Technical Representative
i T Ve (7'(1?_"“

i2-0
2300 N.W. 71st Place
Gainesville, FL 32653-1699

CONTINENTAL

SYSTERAS & SERVICES

AX: (904) 373-7660

meﬂ\ i f:n“\\pk’}ﬂ,( Czk{;m\

B




Apr-04-96 11:33A GEOPURE CONTINENTAL 512-392-0066

Date:
Pages:

To:

Fax Phone:

From:

Subject:

- Fax Cover Sheet -
4/4/96
10f2
Scott Stephenson
505-242-1103
Monty Guiles

Carbon price



_ Apr-04-96 11:34A GEOPURE CONITINENIAL bl¥-392-UUbG

Thursday, Apeil 4, 1996

Scofit Stephenson

GT!

2501 Yala Bivd. SE Ste. 204
Albuquerque, NM 87106

Dear Scotl;
Cost for Reactivated carbon drurn 200# 4 @ $339.00
oa. $1596.00
Shipping cost is 140.00

Sincerely, ﬂ

Monty Guiles ‘74

Southwest Technical Representative

&30 220835, 060

RN z087)

pad  glieor T

(4 % %4%.94‘*/-— -

Zu,;,n{'%



TELEPHONE LOG

GROUNDWATER TECHNOLOGY

GTI Contact: Scoit Stevenson Date:
Contact/Company: Time:
Phone/Fax No.: Project Name:
Address: Project No:
Subject: { ) Made Call
( ) Received Call
{ ) Returned Call
Summary of Conversation__ € reforins -~ Arans -

\M.«,Q. ;\7\"@(‘«-‘«4% strea il +~€:€1/u—v@t“rv-~ aalsysi's,
Lo tovpor atgom oCNrce |

- ¥ . .
U < oy r.<'(’lr\.f‘v1 ‘5\44 PPN . Vo COLU D Ca~—Y « @7,
L ~7

P« o, ¢ Ucv-yw ,ﬂL\cxs«—— ‘e TeV — 5&?}??{‘0 to:

Concerns/Issues

Action Taken/Required

cc: Distribution

WINDOWS\TELE_LOG.MST\PLT110795
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DESTINATION TERMINAL

PRO NUMBER

‘ SUN FREIGHT “AYS, INC. (SNFW) R T R e
3 ;. v : i A . ) ,‘
P /. b : P ;
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DEST. TERMINAL DATE R

TRAILER NO. F/B DATE ORIGIN TERMINAL
S IR RPN S R St W | !
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PIECES | H/M DESCRIRTION WEIGHT RATE EXTENDED
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C'/H«c S( S»L\;c l(

To:
“Ms Kathy Jasper
-Geopure Continental

~ Fax (904) 373-7660
re: Request for carbon drum return numbers

We received vapor drums TX25088VP through TX25091VP without shipping papers. | assume
they were misplaced by one of the forwarding agents. Monty Guiles sent me the attached form to
complete to obtain return numbers.

The drums were used during pilot testing at a diesel contaminated site. Only two drums were used.
Attached are some TO-3 analyses for the inlet vapor stream. These represent a cross sectional
sample of the entire test. TO-14 analyses are also available if you need them.

What other paperwork is required for shipping these drums back? | can be contacted at (505)
242-3113 if you have any questions or need further information.

Thanks.

Scott Stevenson

Groundwater Technology

2501 Yale, SE, Albuquerque, NM 87106
fax (505) 242-1103



TELEPHONE LOG

vh
i 9
GROUNDWATER TECHNOLOGY
GT! Contact: Scott Stevenson Date: 1L D)< (2 ¢
Contact/Company: MM"Q‘/V Guoiles Time:
(ECOPUORE coMNT LAEA T A
Phone/Fax No.: Project Name: Holloman AFB - c( b
Address: Project No:
Subject: Ca—bon Lrans ()} Made Call
(y) Received Call
{ ) Returned Call
Summary of Conversation MM* >4 rec f-euté)» "-{'WVK-HQ Cov— 90‘*\
"Q/"“‘MS ‘Q’C"—RL\‘{‘ co((fé{' -_(-L‘-'(V e SL\ ,,/;J-Lﬂ ‘Q-—-.
HHF B S S e r’:,.k+ o £ “-L‘—uc MQ%.;—iMaQ:V{ T~
ool lgt Lol €67 -y,
Concerns/Issues
Action Taken/Required (9‘\\"" ro 5= (Cx‘ r'SJ‘ cf) 4 ‘u\\\(' s
q,./-c.., {o SM Fﬁe:lk"' o MM+§/ . P{ — " /(
b [( .,..,c', &(I-C °\+ LO‘S&" £~‘ SL:'AF{« L /( ("“‘ 272}
H# QM Zlze -
cc: Distribytion
w( (
6 L'C\:c I(
-C ) (e . By

WINDOWS\TELE_LOG.MST\PLT110795 o B9



Groundwater Tech. Govern. Services PIJRC}IASE ORDER

2501 Yale Blivd. SE, Suite 204

Albuquerque, NM 87106 Phone Number PM Employee ID No.: 773231
(505) 242-3113 Business Class:
Project Name:
The following number must appear on all invoices, biils Project Location:
of lading, and acknowiedgments relating to this PO: Project No.:
Purchase Order: Mz 22 Project Task:
TO:
Name: P.O. DATE
Company: Suos FreTanTwRrYS TERMS |N/45
Address: e PASO F.OB. |~
Phone: ((5) 778 - 424 SHIP VIA | -
l Foll. CARBor DRUMS, S5, ol 33¢.%0
{
SUBTOTAL 0.00
Please notify us immediately if this order cannot SHIPPING
be shipped complete on or before: TAX
OTHER
3$0.00
Ship To: Send Correspondence To: TOTAL
Chuck Schick

Groundwater Techn. Gov. Services
2501 Yale BlIvd., SE, Suite 204
Albuquerque, NM 87106

{505) 242-3113

Chuck Schick

APPROVED BY DATE
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7657-0923-4306 Moore® Speediset® MCP® - Patented 0305

- oA
STRAIGHT BILL OF LADING - SHORT FORM - Original-Not Negotiable RN 22z

RECLIMD, subject to the classifications and tarifts in etfect on the date of wsue of 1y Originat Bill of Lading,

SUN FREIGHTWAYS, INC.

(NAME OF CARRIER) (SNFW)

SHIPPER NO

CARRIER NO.

DATE Yol """“/ /?7‘6
Consianee © EoPV & € C@U'Tj:ru C/um SrippER 6 20 UMD WA-T(\: i T E€(HASLOBY
STREET 4.(50 ’ HOU’(@Z_ RD STREET &Sc-( 7[}(((_'; QC—: ALBOQVERQU
DESTINATION £} 7 . — zP - | ORIGIN ’ zP -
AN Hparces T X 78666

VERICLE
ROUTE: I NUMBER
NO. SHIPPING | »

UNITS

Weight (Subject to CHARGES
KIND OF PACKAGING, DESCRIPTION OF ARTICLES, SPECIAL MARKS AND EXCEPTIONS Correction) Rate (for Carrier use only)

4 555\[ Q/W}Aér‘-m:\z&cadlwm ~ Do Hare . Fod |
* Lo 355 3£SS 3656 285

REMIT C.0.D. FEE:
cO.0. T0: CcCOD AMT. § PREPAID T $
ADDRESS COLLECT O]
Hete--Where the st e dependent on valee, hipper, are reguieed 1o tale specifically in weting the agreed or declared value of the Subject to Section 7 of the conditions, if ts shipment 15 ta be delivered to | TOTAL $
propetty fiwe consigner without vecomse on the consignor, the conmgnor shall sgn | CHARGES:
he agreed o decared valie of The propendy e hereby spectically stisted by the shipper 1o be not exceeding. the followng stotement:
The carmer shall nol make deivery of this shipment without payment of
freight and al other lawlul charges. [] couecr [] preparn
3 per - -
{Signature of Consignor}
RECEIVED, subject 1o the classilications and tariffs in effect on the date of the issue of this Bill of Lading, the property ribed above in app gcod order, except as noted (contents and conditions of

centents  of packages unknown). marked. consigned, and destined as indicated above which said carrier ({the word carrier being understood throughoul this contract as meaning any person or corporation in
possession of the properly under the contract) agrees to cary to its usual place of delivery at said destination, if on its route, othenvise to deliver 1o another carrier on the route « -»id destination. It is mutually agreed
as to each cawer of ait or any of, said properly over all of any portion of said route to destinalion and as lo each party at any time iterested in all or any said property. ®hat every Service lo be performed hereunder shall
be subject to all the it of lading terms and conditions in the governing classification on the date of the shipment.

Shipper hereliy cerilies thal he is familiar with all the bik of lading tarms and conditions in the goveming classification and the said terms and conditions are hereby agreed to by the shipper and accepted for

nimself and his assigns. Ja ] P
SHIPPEFéW% CARRIER A

Ths 15 to certly thal the ahovenumwd 3 AV Lt P
articles  are  procerly  classified,  described, e m! 6 ?M
packaged. markec, and labeled, and are PER PER v / \>
prooer condhtion for transpartation,
according t: the applicable regulations of
the Department «¢ Transportation. DATE

*k Mark with “X" to designate Hazardous Material as defined in Title 49 of the code ot Federal Regulations

o
“!x% -
PR

L
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GROUNDWATER TECHNOLOGY, INC.
PRELIMINARY INCIDENT REPORT

~ompleting Report Q‘{_éi_i[/{@/ / Office __M_ Date 5’?)3"7 é Incident Date 3}31‘%
1 Time: /330 Location Hﬁf A ; VM Home Dept. # 25}25 VisitingDept. # _
:n involved in incident L'}:/“t’i Ene, Services - /47\%0'17/ Ker- Telephone - -

er Name (it motor vehicle accident) Telephone - -

/pe of incident:

_J Near Miss Event (I Personal injury/liiness 3 Other

O Unsate Condition/Action O Chemical Exposure T Motor Vehicle Accident

3 Equipment Damage O Fire/Explosion Assoc. Leasing Vehicle #: __

{J Theft O Spill/Release VIN #
M Property Damage (O Customer Incident 't GT! vehicle, call Associates Leasing at 800-255-2607.

O Pemnit/Code Compliance (J Newspaper/Radio/TV Circle one based on initial findings: Preventable/Non-preventable

Personal injury O Yes WNO (i no, go to next section)

{3 First Aid Only Person Injured:

{0 Hospitalization ] GTI Employee (it GT1 employee, complete First Report of Injury)
O Medical Treatment O Subcontractor )

(O Possible injury, Not Confirmed O Customer/Public/Other

Nature of Injury, liiness or Exposure:

- Descnbe nature of incident, how it occuired, who was involved, witnesses and possible causal faClOrs:  usen sociions shests # necsssary)

Lobile. 5ué>caw\4£r¥v\r s é,z;e}:}ua vo Yo ﬂqn Freer o ')4;/ [/f)//ncl 0// &.Ze 7({\,
V&L\rc—zs awn__ogdr A 3mluvw,l‘f /oqk‘{" [/f{ﬁm Fhie ivos 4’/\/'/ / 5/?:9%'/ N/{e
Gegy o, F /\Ltpw,« Cm(ﬁ /’Zu/ g opm Hhe oy side LJ/ Ho /yjué Envogh Clesyivce
pter i ensorecl S #1( /w,Z:;‘- &7 Sre /1/1/4&&4L

{J First Report of Injury Attached T Police Report Attached

Describe immediate actions taken and persons NOLEd: warscn saations seets # necessary

Rodloe_vehiil C’/v/ azel u;q G _delh Yo/ 5)47%/ (einoved Sl /Ve:j.,¢4
A&)’» {),L";lcf / 44{/ C'/xuzc’f'/ At]/\f “//Xfla»(/ ﬁé’,ﬂl,r ‘/ (;//,/é /L n/f//v{é
7( y/wz/u/ o /ge,c%:c c(/

_ : / 7
Line Manager (Responsible tor Follow-up) / ,K I/Z/A 5(‘/4-76é Office /41;»\

DISTRIBUTION

Provide this report to the iine manager immediately. The line manager is responsible for the proper distribution of the PIR form per the Incident
Reporting Guide (see reverse side). Notify Corporate of all Class il and il incidents immediately by phone at (800) 876-0647, Mailbox 11911, and
fax a copy of the PIR to Norwood at (617) 763-8861 .




GROUNDWATER TECHNOLOGY, INC.
PRELIMINARY INCIDENT REPORT

Person Completing Report { ZME& /%ﬂgég Office A'b& Date -%é?/?é Incident Date 32552?4

heck IndduntTypn.

/ v ¥ Q‘
incident Time: 52‘/ 9 locaton __ Home Dept. #29 { 3 5 vistingDept # __ __
w @
2erson Invoived in incident Telephone __ _ _ - _-__ __
Oriver Name (it motor vehicle accident) Telephone __ _ - _ __ _-__ ___ __

Type of Incident:

] Near Miss Event O Personal injury/liiness {d Other

2 Unsate Condition/Action O Chemical Exposure 7 Motor Vehicle Accident

T Equipment Damage O Fire/Explosion Assoc. Leasing Vehictle #:

I Theft O Spill/Release ) VIN #

,-ﬁ Property Damage {3 Customer incident 't GTl vehicle, call Associates Leasing at 800-255-2607.

] Permit/Code Compliance O Newspaper/Radio/TV Circle one based on initial findings: Preventable/Non-praventable

Personal Injury T Yes [XNo (If no, go to next section)

2 First Aid Only Person Injured:

—J Hospitalization O GTt Employee (It GTt employee, complete First Report of Injury)
I Medical Treatment O Subcontractor )

T Possible Injury, Not Confirmed 0 Customer/Public/Other

Nature of injury, lliness or Exposure:

Describe nature of incident, how it occurred, who was invoived, witnesses and possible causal factors:  wnsn serions sness ¢ necassary)
E;(CW/‘- )(/I\;, /2 //ﬂfl—;, 71.&{\/,4 /Z /44,{// 4’\21 P/C /Z ” é’f_S An:/ Kf—é&fkéne‘g/) JL;L BVD (t/

_@Q Lo,
T bt
—_ s 4 S -Ql Qe &,la((_
] First Report of Injury Attached O Police Report Attached c "“L:t, 40“ :T,t:l ‘Z/ o -;E { ;,_a

Describe immediate actions taken and persons Notified: wnan ssaiona seets o necessarm

Z:éle 5&20/ ‘\éwm /lg [9.,/ Azmﬂ/ ﬂma/ /;«6,04( 4/ /mﬁ Q//;k t, 074/)4~e 5 ol( i
}{bﬁu NA&& {*/{4 P. &L—é :r/ C'VM M CAH[L § 44(4

tine Manager (Responsible for Follow-up) Office

DISTRIBUTION

Provide this report to the iine manager immediately. The line manager is responsible for the proper distribution of the PIR form per the incident
Reporung Guide (see reverse side). Notify Corporate of alt Class il and ili incidents immediately by phone at (800) 876-0647, Mailbox 11911, and
tax a copy of the PIR to Norwood at (617) 769-5861 .

-
" Ty,

e




INCIDENT REPORTING GUIDE

- incident Class

Class I: ‘A 'minorincident thatis:deatt.

with-at: the:local-level:

Class Il A serious incident that
* requires notification:to: Corporate

- | within.24.hours. =

Examples of o  First Aid injury o Personal injury (more than first aid
Incidents o empioyee, subcontractor or

o Minor damage <$200
o Non-reportable quantity spill
©  Near miss event

o Unsafe condition or action

Note: it there is a question as to Class |
or |l, follow Class Il nofification actions.

public)
o Any motor vehicle accident

o Damage to property greater than
$200 but less than $10,000

o Near miss incident that could have
been very serious

o Fire/Explosion

o Non-emergency notification of
reguiatory agency is required

o Served with subpoena

{DO NOT ACCEPT, have dewvered to CT Corporanon
Symem, Reguteved AQent. Contact Legal Dept. n Norwood
tor asmstance.)

| Class:lIlz: Athighly significant "

i|: incident requinng:immediate; -

“ |+ notification:and: assistance from: -’
“Business:Unit:and. Corporate:

o Hospitalization (of one or
persons)

more
o Muttiple injury of emplovees,
sub-contractors or public

o Unprotected chemical
exposure

o Death

o Damage to property greater
than $10,000

o Reportable guantity spilt
release
o Emergency notification of

regulatory agency

o Regulatory agency response 1o
incident site (inspection)

o Contact or appearance of
news or public media

Notification Actions

1. On-scene person notifies Line
Manager* immediately by phone

2. Provide PIR form to Line Manager
and H&S Representative(s)**
immediately following the incident

3. Line Manager investigates and
follows up within 30 days

*{ine management = reporting
manager, project manager,
operations/office manager and district
hub, or area manager

**H&S = includes district H&S
representatives and business unit H&S
manager

1. On~-scene person notifies Uine
Manager* immediately by phone

2. Line Manager notifies the Business
Unit Manager, District, Hub or Area
Manager; H&S Representative(s)**,
Human Resources Representative;
and Corporate H&S Director with
PIR torm immediately following the
incident

3. Manager provides a detailed fina
investigation report within 30 days
to Business Unit Manager, H&S
Representative and Corporate
Director H&S

Note that all losi-time injury events wilf
be investigated by the respective
Business Unit Manager with a final
report to the CEQ.

1. On-scene person notifies Line
Manager* immediately by
phone

2. Manager immediately notifies
Business Unit Manager, H&S
Representative(s)**, Human
Resources and Corporate
Director H&S (800-876-0647,
Mailbox #11911) by phone. PIR
form is provided by tax
immediately to (617-769-9861)
addressed to Corporate Director
H&S

3. Incident management team
conterences by phone and
formulates an action ptan

Rev. 10/9S
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BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST

(See Instructions on Reverse)}

DATE PREPARED

195 Ft e

1. Clearance is requested to proceed with work at

SS-53F (A% ¢ U )

3016 3

on Work Order No.

, Contract No. DIACLD - 45 -%4 - O

~

>
2

attached sketch. This area [g has [:] has not been staked or clearly marked.

, involving excavation or utility disturbance per

2. TYPE QF FACILITY/WORK INVOLVED

A. PAVEMENTS

D. FIRE DETECTION & PROTECTION SYSTEMS

G. AIRCRAFT OR VEHICULAR TRAFFIC FLOW

B. DRAINAGE SYSTEMS E. UTILITY OVERHEAD UNDERGROUND H. SECURITY
C. RAILROAD TRACKS F. COMM OVERHEAD UNDERGROUND I OTHER &XCAVATICNG / niSite “E
3. DATE CLEARANGE REQUIRED 4. DATE OF GLEARANCE .
Y arcd TE S Coadd 94
5. SICNZ\?A 3% WOFHCIAL JCATR (HEZLER (FRiL’. | 6. TELEPHONENO. Y 7. ORGANIZATION
CorP, 439 -264:6 USACE / FuienG

10. SAFETY

SIS ORI by 77/

ORGANIZATION REMARKS (Use Reverse for additional comments) REVIEWER'S NAME AND INITIALS
8. . : , -
g |A ELECTRICAL DISTRIBUTION P . e
[N St - /. [ . 7
A - —
S | B. STEAM DISTRIBUTION \\) SY N H/
E \ :
i - =
C. WATER DISTRIBUTION & o j P
c L aded 7
L ,
v | o. dlBstriBumon D‘é J /i),-
n A
e E. SEWER DISTRIBUTION / 7
A ’ J /
FENVIRONMENTAL :
G q
I C Z%MM C/’L«/C// /% lreon. P2 fith S
1 Al & Codnto~—7 7
N | G. PAVEMENTS/ GROUNDS &1‘; /RYA u( 5 4’( U-) Mj\-“-/\——
4 E ”‘MC
E
H. FIRE PROTECTION C G/ /Cl/ E 7D ‘/
R /e {rd 1ETk y / o)
! s
N |1 ZONE
N /
RADAR. X 355 CLEARRED Bk RC, ZeroHG 7
J. OTHER (Specify o
: *‘\‘.\Qt NAUN NG pleseen ax we 2o sem 9 i
9. SECURITY POLICE R TN s e e // /o o
/(’ . !
: LA TUA Ods? PP TR 7 D eV v

¢§%%@/ )4/

Lu’/

11. COMMUNICATIONS

iy BIE STAKE 72 *E3 privs

Y/39- 7700

S zg/waﬂs

BASE OPERATIONS

Aot a2l J e (‘i

ot A

—

. CABLETV

.

pey

. COMMERCIAL UTILITY COMPANY
X ] TeLepHONE

GAS

ELECTRIC

BLE STALE (> mAcrep )

N /) "
L%l - ,@L/— U S

15. OTHER (Specify)

16. REQUESTED CLEARANCE

EXPPROVED

D DISAPPROVED

N

17. TYPED N
_\

E. A RE OF APPROVING QFFﬁE\(Chlef of OperaQons Flight or Chief of Engineering Flight)
}N% \@ X \PQ\L/L\/\(\\

17. DATE SIGNED

D2

AF FORM 103, AUG 94 (EF-V1)

(PerFORM PROj

PkQ/I\OBS EDITIONS ARE OBSOLETE.
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LAYNE DRILLER’S DAILY DRILL REPORT DRILLING /PROJECT INFORMATION "Satocta
It |
ENVIRONMENTAL ACCOUNTING FOR DAILY ACTIVITY BY ITEM FROM TO ] VTEM # I t
LMW ATES, TELH -AD .
SERVICES, INC.  [\Téws___ OESCRIPTION OF mTEM HOURS | 500 AM o 530 AM CUENT: L3, = pate M_M_L_
. TOTAL | 1_Mob: O Demob: 1S5 _ miesfp FAPRSC | oo [) |30 AM 1o 500 AM DRLUNG LOCATION: Hl‘ PNAUAL APD AiAMatneAn  sosno SN SHHY
EMPLOYEE'S NAMES HOURS |~ 6:00 AM o 630 AM
S— s 2. Daly travel 10 the field _______ mies VOLE # ' AT \ Totats]  DPILLING SUPPLIES o« CONSTRUCTION MATERIALS
o | DPILLER7OPER V(A VA0S by 5. 0 Tl e 1o 630 AM lo_7.00 AM 03 Mig -0 IMt Y SAFETY EQUIPMENT + MISCELLANEOUS
w " Py “T 3. Orientation/Satety Mig. SRR 1AL, GATE | ¢ ALY 700 AM 10 730 AM " - T
5 |HELPER ﬁl.h‘ VEWT WA 4. Drifling {2 ) {...__ hrs. Rotary Conversion). 7:30 AM 1o 800 AM ;:ﬂeogs Foorace .“ m m L{::]‘ QTY. | DESCRIPTION
& [LaBORER  TE &S - v . "X Steel Well Protector
X 5. Dnlhng {rotary). 8:00 AM to B:30 AM FOOTAGE DRRLED a :) ;} NM“} ‘ L".L oY Stoel Guard Posts
“w { GROUTER S H 8:30 AM 10900 AM THIS DATE " = rXvioret . ua
o 6. L
2 [DEV. RIG OPER. 900 AM 10 930 AM SAMPLES TAKEN ! P ' Bags: Concrete Mix
£ Iasonen o (mm%u s 30 AM 1o 1600 AM — L/ ACEAT deun] A9 Flush Trafic Vault Size
8. S S.SPN., Shelby, elc. - . ~
§ [PROJECT MaN. PV HAGALY 9 Pz:ln z::%r(m pige el :gﬁ‘; :: ::?:3(.; ::: PROTECTIVE[ "™ < = Padlock: Keyed
° TFIELD SUPER. N 12iD a1 1o Abandon hoio. 1700 AM 1o T30 AM CASING Hwo| ) Vo f \ Bags: Portand Type I Cement_________|
DESCRIPTION UNIT NO. 171 "Water testing 11:30 AM 0 1200 N V3 N = § %Grom-vm%
12 Ciean out hole, 1200 N la 1230 PM CONDUCTORE™™| s | 25 1| Pais: Bertonite Petiets-Size "1
) (- in i - out hote, - - 11230 PM 10100 PM CASING o = Bags: Bentonite Chips-Size
oun fig. [ U‘\ Hlae 13. Well construction (below grade). &1 {1 EiS S Pm e 130 P18 © = ) . e
; \\n g - ra : Bentonite Gel Powder
Pipe Truck 14. Decontamination. 8 AL (P 01 € ), Q5] roeme 200 Pu ol -3 | D = AN : Sand-Grad all
C . LR 145 Ste clean-up/Spoils handiing NG | 200 M 230 P GCEMENT . 3 rade A
Crew Truck { I’Lhﬂ’"ﬁh\ PTAIR [ o XTI 1 () [20em 0 300 Pm SEAL ]| o 3 [z Bags: Sand-Grade -
: 2en holes. = Ll : 17300 PM 1o 330 PM T T 2 |Top Cap/Plug Type ,.LLL\LXQ]L\.WA._ _
a | Grout Plant 17. Water hauling. gallons 330 PM 1o 400 PM BENT. Foomf W { / Low-C: Steel Size
I ] arbon .
o 18. Sutace ol 400 P\ 10 230 PM SEAL A VI e P
2 |Steam Cleaner \JEL, 19, Allg vy 430 PM to 500 PM w0 = o el 30, ._...-X 5 Casmg .PVC/S,S. T
& Development Rig. 20 Development 5:00 PM fo 530 PM sano  brow 3 W ,3 \;V/‘\& _8 X1 si Pv;/zs, oAl
s - — 530 PM 1o 6:00 PM : 3P| "X 5 Screen-Siot Size
§ Generatot \IES 21. Work on s“,mk ppe. 600 PM 1o 6:30 PM PACK 10 —:‘ d‘ ; ‘7@/ "X 10 Screen-Slot Size
g Vi 22. Stand by with crew. 630 PM to 700 PM A = — Centatizors-Size
2 | Compressor 22 Sonty ot e ] o o povl B S| A x__ Sump
Boaster 24 L\ LADA CIMOLD . o e CASING 1T . = YT Ca
2. AUA Ly ED O A 5 :gg Px l: ;: P:: o j 3‘ 55 Gal. Drums-317H Rated
. ; TR : : > = 5 . -
Mud Pump. 26 ot St Wy g PEERINeRY | DG oo soeen P21 S 1 & Sample Lims
Water Truck . 00 P 7035 oM e —— "X ____" Spit Spoon Bodes
N — 4 - __—. M
suppy gomwTaver (A, (Ex) | \JEC (20 Vo wme €1 OG(s GHRE SLANEARY | OV, 5 {1030 oo 1 pu weneve |9 | 8| A Ay
J 30 Scheduled Maintenance & P.M. Service. 11:00 PM 10 11:30 PM - :
Backhoe/Forkiift " 11:30 PM 10 1200 PM L Visqueen Tarps 6 mil.
31, Unscheduled repairs. - 1200 PM 10 12.30 AM . g ROM| Dril Bits-Size
EVENTS / CONDITIONS CHANGES: ( {13 toraLnours |13, O ,;;: :: 0 :z :: file 1o 10 L” Baht (Lbes
- 14 o 1 a o - 1
(i 10 . cugen £ 00 15T e YO NS 0'F B0 GET 710 ) o] 10 e 200 MR bou QA B0 CARS
: ; . B 00 AM o 230 AM A A3 [ Tern) SGUALES
3 AMS 2V (Y T AUt WA USSR A0-0(53 am 10 300 am TR e | Q"L"' Gﬁﬂ ‘(‘I‘rpj LA B0 ]
3 . . ' K . : 300 AM 10 330 AM \ n {r H L‘L, S
LSO B Wil tu) [VEAVE (R 420 (N : 330 AM 10 4.00 AM S & prom - %' F,(f'y i ‘u‘L‘FI'l L‘:L‘n WA
o 30 N
(DR ll o LaL 119 MV AT A AN . A H_,ml.\ 68 YL hogiiibogay " B —
Fx VA i ik
: =0 ) §7e 18’4 LELL. ] ALL APPLICABLE HOURS, FOOTAGE. SUPPUIES, ETC. SUPPUIED ARE TO BE CONSIDERED CHARGEABLE 1o UQLES
K 3
Ay )Ll m {n 148 Mc\ LEE GHEFLRAL Qiee | o)h 'ih i u \\rmm Qoph § —»|oRuLER/OPER REMARKS & Approvat [\ VALSINIS
> FIELD SUPER. REMARKS & APPROVAL ¥ OF CREW WITH
oo ihd huagesd futse fate YU e - DELtd Aeens d DAL CUENTS REMARKS: | CHARAGEABLE PER DIEM THIS DATE A
o f R . . % OF CREW UNDER LEVEL _________
Loeh U0 (RNLER  Liveesy! - M Cuet © Sigcy Gie ¢ PArhit ¥ euents approvard %ﬂ-? j’}:«u.q,,...,‘, B OF CREW UNDER LEVEL s

NI AETR YU X S - Ei CDNL SHGE Y



LAYNE

ENVIRONMENTAL

SERVICES, INC.

DRILLER'S DAILY DRILL REPORT

DRILLING /PROJECT INFORMATION

¢ MN,BNJ

ACCOUNTING FOR DAILY ACTIVITY BY ITEM

FROM TO

ITEM #

cuent: oo NCAES TetH

Date _.L._’\ - Q_&_ %Jﬂ__

ITEM # OESCRIPTION OF ITEM HOURS | 500 AM to 530 AM . N
EMPLOYEE'S NAMES noun |-tob: & Demot. O . L roes A0 ::: e 23 T oruunG wocarion (A0 ALY AFR L AMALOR DN sos no. DO -SDHH
i 2. Daily travel to the fieid. miles 630 AM 1o 700 AM oLt ¢+ INL-OA rotaLs|  DRILLING SUPPLIES « CONSTRUCTION MATERIALS
o |oriLterzorer DY ViESLR T A P — R ) M- SAFETY EQUIPMENT « MISCELLANEOUS
% [HELPER T1fanl LEAT 21 . Orientationy Salety Mg, RECTEREM + 700 AM lo 7:30 AM FREVIOUS FOOTAGE QTY. | DESCRIPTION
] SR =i 4 Driling (hammer) { hrs. Rotary Conversion). 730 AM 10 8.00 AM DRILLED @ QS ~ - v
% LABORER 5. Drifling jrotary). B:00 AM 0 B30 AM FOOTAGE DRILLED ‘%' ‘lg‘ X! Steel Well Protector
w > = 0 ’ N
o |CROUTER 6_Driling {auger, 1\(i11.4 CANLPLE. R |20 AM 0 900 AM s oe = Sled Guard Poste
Y | DEV. RIG OPERA. 7 orl - 900 AM 10 930 AM SAMPLES TAKEN 3 rb Bags: Concrete Mix
z ._Drilling (corn Q 930 AM 10 10:00 AM THIS DATE *, & i -
= LABORER N Py ing (S.SPN. Shelby. elc) hush Traffic Vault Size
. pling (S. .. l_?!, A 10:00 AM 10:30 AM
& (PROJECT war. K2 HELAL 9. Pull out drill pipe. 103 AV 10 1100 AM PROTECTIVE[ ™! E Padock Keyed
FIELD SUPER. [0_pomamm HAE AGED ta &) | L\ 1100 AM o 110 am CASNG Jro| 3 B ortand Type I Coment
DESCRIPTION UNIT NO. 13" water testing. $1:30 AM 10 1200 N ] . Grout-Volclay/Enviroplug
L f - 1 \-j ?_\ > Cloan o1 hole 1200 N 0 1230 PM conoucToR "M N Q Pails: Bertonite Pellets-Size
Drili Rig. . . |l 2sean ol hoe. . - 12:30 PM to _1:00 PM CASING . Bags: Chips-Size
e 18! Lo 13, Well construction (below grade). SEJ LVELE | o 1S [Foormo 130 P e ‘2 Bags Bontonite O e:p: ,
Erpe Truck 12. Docontaminaton $LERY h,uuAB Q.3 |10 2oem CEMENT [ B4 =] Sand-Grade _Ls) L o.C
(CNTos \) Ng<, |15 Ste clean-upSpoils handhng acue feilivke [0, S [20PM 0 230 PM MEN = Bags
Crew Truck AN O:,v_b Q,\; 76, Move batween holes. % Sﬁ.! Lip hﬁs 230 PM to 300 PM ro Bags: Sand-Grade
o [Grout Plant 17. Water hauling, gations 200 PM o 330 PM " o Top CapiPlug: Type
3 13. Suface complétion 2 ::: 0400 P Zf_::{ i ] Low-Carbon Steet Casing: Size
> NP> . X _ 400 PM 1o 430 PM \ X & Casing:
] S 165 5o s < 2{ SEAAE SERL |15 oo o son o ol B 10 g UGS
& | Development Rig. 20, Development 500 PM 10 530 PM sanp ol S 1 T siamsu 3 - =
=4 ¥ —n e ' een- e
£ Generator 21. Work on stuck pipe. :‘: :: :: :': ::: PACK 0 ‘;) [L\, X0 S(r:reen»Slct lSzlze
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25 S TE ALY 0,5 | t0PM 0 830 M = P P, 1
Mud Pump. [ oA NG E0FPM o 900 PM brom| e - . Drums- a
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— 2 DOID S0 Nue LAeEA '.Q 70:00 PM 10 10:30 PM -
Supply B Trailer M ES 129 vard ime ( Pttt ACARIML 10 10:30 PM to 11:00 PM waten ever | | 61 S SleeIJFi o0 Bas :::‘s
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B 4 F RO
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300 AM to 330 AM o [
330 AM 10 4:00 AM N O froM
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) AM 10
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3 ompl 3 X ;! y , N
2 Steam Cleaner \’lﬁé o A o :: :’: z ;2 :: SEAL | = : "X 5 Casing PVC/S.S.
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So0st 24 ) A3 1B AR~ Mriesid SUEPUES 730 FM lo_B0O PM CASNG [T 38 T Toemm C
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LAYNE DRILLER'S DAILY DRILL REPORT DRILLING /PROJECT INFORMATION “Cronil
ENVIRONMENTAL ACCOUNTING FOR DAILY ACTIVITY BY ITEM FROM TO | NEM # . - ¥ ot
w _LaeortDNKTES L Toed 2A- 39 2
SERVICES, INC. [7em# __ DESCRIPTION OF Mem HOURS | 500 AM 1o 530 Al CGUENT: A ~ Date 2= 23 “9.9—L——
' TSTAL | 1. Mob: O Demob: O miles 530 AM lo_ 600 AM oriune tocanon: Hointiany AFR Moo ¢ Do sos vo. S0 - DO
EMPLOYEE'S NAMES AR 2. Daily travel 1o the fieid. miles 500 A to 630 AM HOLE # S ToraLs]  DRILLING SUPPLIES « CONSTRUCTION MATERIALS
o [orttersoper. YR VieSILS 1A O m T T L0 AM o 700 A SP-dL {0 SAFETY EQUIPMENT = MISCELUANEOUS
£ [werer o) e 1) _(y-Snentaton Salety Mg, (LLATE TOOAM ko T30 AM PREVIOUS FOOTAGE | § iry) J-QIY. |DESCRIPTION
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§ [Lasored_TEALS 5 Driting frotary) porgrviibiedan reome | 4 Yl 82’ T SesrGum s
= 7 ’ v OAT - ‘ Sy
o [GROUTER 6. Drting {auger) [N (11 4 SARACLZ 4 PLli. | | 220 AM o 900 AM 18 oate : leel Guard Posts
¥ {DEV. RIG OPERA. 7 Drilng (eor 300 AM 1o 530 AM shPLes Tcen o 7 1 Bags: Concrete Mix
§ LABORER Py 4 EgéN Shaiby. ool ‘:-:g ::: :::ggz :: N Flush Traffic Vaul: Size
KV N . piing {S. .. . elc. : From b lock: Ki
§ [prosect wan Nie WALy Y 9__Pull out dill pipe. 10:30 AM 10 1100 AM PROTECTIVE 3 1 Padlock: Keyed
¥ - . pipe. s -
| ¢ rieeo super. N\ i g <3 1iC 100 AM To 1130 AM CASING | 1o V3 ; Porfland Type 1l Cement
10_Abandon hale. ; g Syv———
R T T, et sing T a0 P covoucronf™| 3 | 3 NI e |1 wa—
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- 13 Wet construction [below gradel, SELLNELIS [ A, Q8 o0 fm o T30 Fm A Lot Bags: Bentonite Gel Powdgr
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= 2 : CEMENT M : Sand-Grade L\
ko o LI 15. Site clean-up Spoils handling. 1,0 [z00rmto 250pmM SEAL =
Crew Teuck ('Lﬁlﬁr_ﬁ ) 01 102] 16 Move between holes. & 2521 L1D qs 2:30 PM to 300 PM o : pv] JS
— *-Lo 300 PM to 330 PM >=4 T Ca /Plug; T LL:(‘.LLILL CAi 2
a |Grout Plant 17. Water haulng_______ galions 330 PM 1o 400 P gEnT. Frow] YA | W lm_c;:bon gSleeyiQ;smg‘ o
° - 18. Sulace completion. ¥y 30 P c ~ nSTes
g Steam Cleaner \;ES 1: SA;J nc:em Tez't on :osg :x : :: P:: seaL 10 Y e é lh (-\‘: _.A_'X S Casing: PVC/S.S.
2 ] - - — - - " oy _sd__"X 10 Casing: PVC/$.S.
% | Development fig WmLm SeN_ e O 8] sorwe s o Fol o | T TRERET
;, Generator \ l £< 21. Work on stuck pipe. 500 PM 1o 630 PM PACK o I; = A % 10’ Screen-Slot Size
a J 22. Stand by with crew. &30 PM 1o 700 PM e = R lzers.Size
3 | Compressor 23, Standby without crew, 7:00 PM to 7:30 PM BLANK  from] =2 p=1 o~ -~ Sump
w - e
24 L OAN 2NN DAR 215 | 70 Pu o 800 em CASNG o1 i & [erom ca
Booster % HA TN S | 5% FM 1o 30 M = el o D‘fPs .
- S 5 = 830 PM to 300 PM = 3 55 Gal. Drums-17H Fated
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N E ' I GTE l Project Number: 830012208

ENVIRONMENTA L Project Name: Holloman AFB

WP LABORATORIES, INC. DO8 WAD 35
. . Holloman, NM
Midwest Region Work Order Number: W6-04-0031

4211 May Avenue
Wichita, KS 67209
(316) 945-2624
(800) 633-7936
{316) 945-0506 [FAX)

April 19, 1996

Charles Schick

Groundwater Technology, Inc.
2501 Yale Blvd., SE, #204
Albuquerque, NM 87106

Dear Charles Schick:

Enclosed please find the analytical results for samples received by GTEL Environmental
Laboratories on 04-02-96 under chain of custody record 42289.

A formal quality control/quality assurance program is maintained by GTEL, which is
designed to meet or exceed the EPA requirements. Analytical work for this project met
QA/QC criteria unless otherwise stated in the footnotes.

NEI/GTEL is certified by the United States Army Corps of Engineers Laboratory Validation
Program. Validation is from September 18, 1995 to March 18, 1997.

Ifyou have any questions concerning this analysis, or ifwe can be of further assistance,
please call our Customer Service Representative.

Sincerely, - 7
b O /L/Z'ch
) GASC Wi 71

./ Terry R. Loucks
Laboratory Director

GTEL Wichita, KS



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208

Login Number: W6040031 ey
Project ID (number): 830012208 Method: GC :
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Solids ad

GTEL Sample Number W6040031-01 W6040031-02 W6040031-03 W6040031-04

Client ID SMP02 19-19.5 SMP02 19.5-20 SMP02 38.5-39 MW04 9-9.5

Date Sampled 03/29/96 03/29/96 03/29/96 03/30/96

Date Prepared 04/03/96 04/03/96 04/03/96 04/03/96

Date Analyzed 04/04/96 04/04/96 04/04/96 04/04/96

Dilution Factor 25.0 1.00 1.00 1.00
Reporting

Analyte ___Limit  Units _ Concentration:Dry Weight

TP o5 Dissel 7 TN TwheT =Ty
Percent Solids -- % 76.0 75.2
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3550 (sonication). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has been
modified to include quantitation by applying calibration and quality assurance guidelines outlined in "Test Methods for Evaluating Solid Waste.
Physical/Chemical Methods", SW-846. Third Edition including promulgated Update 1.

GTEL Wichita, KS -
W6040031 Page: 1



__GTEL Client ID:
ogin Number:
wProject ID (number):
Project ID (name):

ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC
830012208
W6040031
830012208
HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM

Method: GC
Matrix: Solids

GTEL Sample Number W6040031-05

Client ID MW02 13.5-14 -- --
Date Sampled 03/30/96 -- --
Date Prepared 04/03/96
Date Analyzed 04/04/96 -- --
Ditution Factor 25.0 - - --
Reporting
Analyte Limit  Units Concentration:Dry Weight

TPH as Diesel 10. mg/kg 2400 -- -- --
Perceat Solids = i Blagira e e -

Notes :
Dilution Factor:

Dilution factor indicates the adjustments made for sample dilution.

GC:

Extraction by EPA Method 3550 (sonication).
modified to include quantitation by appiying calibration and quality assurance guidelines outlined in

ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has been
"Test Methods for Evaiuating Solid Waste,

Physical/Chemical Methods”, SW-846, Third Edition including promulgated Update 1.

aTEL Wichita. KS
= W6040031

Page: 2



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-15-96 Ty

v

QA NONCONFORMANCE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

1.0  Sample Handling

1.1 Sample handling and holding time criteria were not met for 0 samples.

2.0 Surrogat mpound Recoveri
2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.
3.0 rix Spike (M
3.1 The recovery limits were exceeded in the matrix spike for 1 compound as shown in Tabie 3

because of sample inhomogeneity and matrix interferences from gasoline hydrocarbons.
System control s demonstrated by the laboratory control sample.

4.0 Sample Dyplicate Precision -

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3.

5.0 Method Blanks
5.1 Zero target compounds were found in the method blank as shown in Table 4.
6.0 t ntrof Sample A

6.1 The recovery limits were exceeded in the laboratory control sample for 0 compounds as
shown in Table 5.

L *2%}3,

S g

GTEL Wichita, KS
6040031.DOC:1



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-15-96

Table 2

SURROGATE COMPOUND RECOVERY
ortho-Terphenyl

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Acceptability Limits2: 34.5-132%

GTEL No. Surrogat%ARecovery
Method Blank 04-03-96 89.6
LCSS 04-03-96 84.9
W6040034-01MS 74.6
W6040034-01MSD 75.3
W6040031-01 96.0
W6040031-02 71.8
W6040031-03 72.6
W6040031-04 75.7
W6040031-05 95.0

a Acceptability limits are derived from statistical analysis
of laboratory samples.

*  Indicates surrogate recovery outside of acceptability limits.

MS: Matrix Spike

MSD: Matrix Spike Duplicate

LCSS: Laboratory Control Sample Spike

LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6040031.DOC:2



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031

Date Reported: 04-15-96

Table 3
MATRIX SPIKE AND MATRIX SPIKE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil

GC/FID
Sample Spiked:W6040034-01
Spike Sample MS MS | Acceptability Limits, %@
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 65.6 31.9 88.9 86.9 32.1-97.5
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte mg/Kg mg/Kg Recovery RPD %
RPD % Recovery
Diesel Fuel 66.5 105 110* 23.5 56.8 32.1-97.5
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis
of laboratory samples.
RPD: 0 out of 1 outside limits.
Spike Recovery: 1 out of 2 outside limits.
Table 4
METHOD BLANK RESULTS
Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID
Date Extracted 04-03-96
I Analyte Concentration, mg/kg
" Diesel Fuel <3

GTEL Wichita, KS
6040031.DOC:3
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Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-15-96

Table 5
LABORATORY CONTROL SAMPLE SPIKE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil

GC/FID
Sample Spiked: Clean Sand 04-03-96
Spike Sample MS MS Acceptability Umits, %2
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg ma/Kg Recovery
Diesel Fuel 66.7 <3 51.3 77.5 32.1-97.5
* Indicates values outside of acceptability limits.

a Acceptability limits are derived from statistical analysis
of laboratory samples.

Spike Recovery: 0 out of 1 outside limits.

GTEL Wichita, KS
6040031.D0C:4




GTEL Client ID:
Login Number:
Project ID (number}:
Project ID (name):

ANALYTICAL RESULTS

Metals
830012208
W6040031 R
830012208 Method: EPA 6010A W

HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Solids

GTEL Sample Number W6040031-01 W6040031-02 W6040031-04 W6040031-05
Client ID SS57SMP02 19-19.5 SS57SMP02 19.5-20 SS57MW04 9-9.5 SS57MW02 13.5-14

Date Sampled 03/29/96 03/29/96 03/30/96 03/30/9%6
Date Prepared 04/08/96 04/08/96 04/08/96 04/08/96
Date Analyzed 04/08/96 04/08/96 04/08/96 04/08/96
Dilution Factor 1.00 1.00 1.00 1.00
Reporting
Analyte Limit _Units _ Concentration:Dry Weight
Percent Solids -- b4 76.0 75.2 81.3
Notes:

Dilution Factor:

Dilution factor indicates the adjustments made for sample dilution.

EPA 6010A:

Digestion by EPA Method 3050A.

GTEL Wichita. KS
W6040031

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third Edition including Update 1.

Page: 1
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2.0

3.0

4.0

5.0

6.0

Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-16-96

QA NONCONFORMANCE SUMMARY

Iron in Soil

Sample Handlin

1.1 Sample handling and holding time criteria were not met for zero samples.

Initial Calibration Verification

2.1 The validity for the calibration verification was exceeded for zero samples as shown in Table
2.

Method Blanks

3.1 Zero target elements were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike and matrix spike duplicate for zero
elements as shown in Table 4.

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zero elements inthe matrix spike
and matrix spike duplicate samples as shown in Table 4.

Laboratory Control Sample

6.1 The recovery limits were not met for zero elements for the laboratory control samples as
shown in Table 5.

GTEL Wichita, KS
6040031.PBS:1



Project Number: 830012208
Project Name: Holloman AFB

DO8 WAD 35
Holloman, NM

Work Order Number: W6-04-0031 ‘n

Date Reported: 04-16-96

Table 2

INITIAL CALIBRATION VERIFICATION,

QC CHECK SAMPLE REPORT

Iron in Soil

Analyte

Expected Result, | Observed Result,
mg/L mg/L

QC
Recovery, % Limits, %2

Iron

0.997 1.01

101 90-110

a

Acceptability limits as per EPA Contract Laboratory Program

Table 3
BLANK REPORT

Iron in Soil

Amnalyte

Initital Calibration
Blank, mg/L

Preparation Blank,
mg/Kg

Iron

<0.100

<10

<# Not detected at the indicated detection limit(#)

GTEL Wichita, KS

6040031.PBS:2
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Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-16-96

Table 4
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY
Iron in Soil
EPA Method 6010A
Sample Spiked: W6040031-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, Percent %
Analyte mg/kg mg/kg mg/kg Recovery
Iron 252 2400 2410 NA 80-120
Spike MSD MSD Acceptability Limits,
Added, | Concentration, Percent %a
Analyte mg/kg mg/kg Recovery RPD %
RPD % Recovery
Iron 216 2760 NA 13.5 20.0 80-120

a Acceptability limits as per EPA Contract Laboratory Program.
b Value outside acceptability limits.

NA  Not applicable; initital sample concentration greater than four times spike amount.

Table 5
LABORATORY CONTROL SAMPLE RESULTS

Iron in Soil
Expected Result, Observed Result, Acceptability
Analyte mg/Kg mg/Kg Recovery, % Limits, %4
Iron 200 188 94.1 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040031.PBS:3



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-16-96
ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 01 02 03 04
Client Identification | SS57SMP02 | SS57SMP02 | SSS7SMP02 | SS5TMWO04
19-19.5 19.5-20 38.5-39 9-9.5
Date Sampled 03-29-96 03-29-96 03-29-96 03-30-96
Date Analyzed | 04-02 to 04-02 to 04-02 to 04-02 to
04-11-96 04-11-96 04-11-96 04-11-96
QL*
Analyte Method & Units Concentration Dry Weight
Total Alkalinity Modified 250 mg/Kg 40000 20000 - 51000
EPA 310.1
pH EPA 9045A NA 7.6b 7.5b 7.2b
Soluble Sulfate Modified 250 mg/Kg 24000 39000 20000 61000
EPA 375.4
Total Kjeldahl Nitrogen Modified 1.2 mg/Kg 52 50 -— 44
EPA 351.2
Total Organic Carbon CFA 18.02 | 100 mg/Kg 4500 690 - 850
Total Phosphorus Modified 4.0 mg/Kg 82 68 - 66
EPA 365.4
Moisture Content ASTM % by 26.7 - - 24.8
D2216-80 Weight
Percent Solids 73.3 76.0 81.0 75.2
a California Fertilizer Association, Soil Testing Procedures for California, CFA-SIC Publication, 1980.
b pH measured in 0.01MCaCl)

* Quantitation Limit

GTEL Wichita, KS
6040031.BLU : 1
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Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported:  04-16-96

ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 05
Client Identification | SS57SMW02
13.5-14
Date Sampled 03-30-96
Date Analyzed 04-02 to
04-11-96
QL*
Analyte Method & Units Concentration Dry Weight
Total Alkalinity Modified 250 mg/Kg 32000
EPA 310.1
pH EPA 9045A NA 7.2b
Soluble Sulfate Modified 250 mg/Kg 55000
EPA 375.4
Total Kjeldahl Nitrogen Modified 1.2 mg/Kg 71
EPA 351.2
Total Organic Carbon CFA 18.02 | 100 mg/Kg 3800
Total Phosphorus Modified 4.0 mg/Kg 926
EPA 365.4
Moisture Content ASTM % by 18.7
D2216-80 Weight
Percent Solids 81.3
a California Fertilizer Association, Soil Testing Procedures for California, CFA-SIC Publication, 1980.
b pH measured in 0.01 MCaCly

* Quantitation Limit

GTEL Wichita, KS
6040031.BLU : 2
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3.0

4.0

5.0

6.0

Project Number: 830012208
Project Name: Holloman AFB
D08 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-16-96

QA NONCONFORMANCE SUMMARY
Inorganics

Sample Handling
1.1 Sample handling and holding time criteria were not met for 0 samples.
Initial Calibration Verification

2.1 The criteria for the calibration verification QC Check Sample was exceeded for 0 samples as shown
in Table 2.

Method Blanks

3.1 Zero target analytes were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for 0 analyte as shown in Table 4.

Sample_Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for 0 analytes in the duplicate samples as
shown in Table 5.

Laboratory Control Sample

6.1 The recovery limits were not met for O analytes in the Laboratory Control Sample as shown in Table
6.

GTEL Wichita, KS
6040031.BLU : 3

,



Work Order Number:
Date Reported:

Table 2

Project Number:
Project Name:

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0031
04-16-96

INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % Limits, %2
Soluble Sulfate 20.0 19.5 mg/L 97.5 90-110
Total Kjeldahl Nitrogen 1.00 1.01 mg/L 101 90-110
Total Phosphorus 2.50 2.48 mg/L 99.2 90-110
a Acceptability limits established by laboratory practice.
Table 3
BLANK REPORT
Inorganics
Initial Units Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 mg/L <250 mg/Kg
Total Kjeldahl Nitrogen <0.06 mg/L NA mg/Kg
Total Organic Carbon <100 mg/Kg <100 mg/Kg
Total Phosphorus <0.2 mg/L NA mg/Kg ‘

NA - Not Applicable

GTEL Wichita, KS
€040031.BLU : 4



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0031
Date Reported: 04-16-96
Table 4.
MATRIX SPIKE (MS) RECOVERY SUMMARY
Inorganics
Sample Spiked: Sulfate W6030516-01
Sample Spiked: Total Kjeldahl Nitrogen W6040031-04
Sample Spiked: Total Organic Carbon W6030566-02
Sample Spiked: Total Phosphorus W6030501-01
MS Sample Sample Amount Units MS, % Acceptability
Analyte Result Result Added Recovery Limits, %2
Sulfate 144000 59400 100000 mg/Kg 84.6 80-120
Total Kjeldahl Nitrogen 57.4 35.3 19.8 mg/Kg 111 80-120
Total Organic Carbon 1650 563 1000 mg/Kg 110 80-120
Total Phosphorus 199 161 46.7 mg/Kg 81.4 80-120
a Acceptability limits established by laboratory practice.
b Indicates a value outside acceptability limits.

GTEL Wichita, KS
6040031.BLU : 5
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Work Order Number:
Date Reported:

Table 5

Project Number:
Project Name:

LABORATORY DUPLICATE SAMPLE RESULTS
AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0031
04-16-96

Inorganics
Matrix Matrix Maximum
Analyte Spike Spike Units RPD, % RPD, %8
Result Duplicate
Result
Sulfate 144000 136000 mg/Kg 5.71 20
Total Kjeldahl Nitrogen 57.4 59.9 mg/Kg 4.19 20
Total Organic Carbon 1650 1710 mg/Kg 3.57 20
Total Phosphorus 199 183 mg/Kg 8.38 20
Total Alkalinity 66400b 74300P mg/Kg 11.2 20
pH 7.49b 7.33b pH units 0.16 0.2 pH units
a Acceptability limits established by laboratory practice.
b Represents sample and sample duplicate data.
Mg:mu«,
Vi Table 6
LABORATORY CONTROL SAMPLE RESULTS
Inorganics
Expected Observed Units Recovery, % Acceptability
Analyte Result Result Limits, %#
Sulfate 1000 958 mg/Kg 95.8 80-120
Total Organic Carbon 1000 960 mg/Kg 96.0 80-120
Total Alkalinity 133 139 mg/L 105 80-120

GTEL Wichita, KS
6040031.BLU : 6
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'NEI/GTEL

“"ENVIRONMENTAL
Wl A 0ORATORIES, INC.

Midwest Region
4211 May Avenue
Wichito, KS 67209
(316) 945-2624
(800} 633-7936
(316) 945-0506 (FAX}

April 19, 1996

Charles Schick

Groundwater Technology, Inc.

2501 Yale Blvd., SE, #204
Albuquerque, NM 87106

Dear Charles Schick:

Enclosed please find the analytical results for samples received by GTEL Environmental

Project Number:
Project Name:

Work Order Number:

Laboratories on 03-29-96 under chain of custody record 42279.

A formal quality control/quality assurance program is maintained by GTEL, which is
designed to meet or exceed the EPA requirements.

QA/QC criteria unless otherwise stated in the footnotes.

NEI/GTEL is certified by the United States Army Corps of Engineers Laboratory Validation
Program. Validation is from September 18, 1995 to March 18, 1997.

Ifyou have any questions concerning this analysis, or ifwe can be of further assistance,

please call our Customer Service Representative.

S/m)cerely, W
TerryR LoucKs

Laboratory Dlrector

GTEL Wichita, KS

830012208
Holloman AFB
Officers Club
Holloman, NM
W6-03-0566

Analytical work for this project met



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208

Login Number: W6030566 —
Project ID (number): 830012208 Method: GC E
Project ID (name): HOLLOMAN AFB/OFFICERS CLUB/HOLLOMAN/NM Matrix: Solids 7

GTEL Sample Number W6030566-01 W6030566-02 W6030566-03 W6030566-04
Client ID SS57MW01 14.5-15 SS57SP01 34-34.5 SS57SP01 38.5-39 SS57SMPO1 19-19.5

Date Sampled 03/27/96 03/27/96 03/27/96 03/28/96
Date Prepared 04/02/96 04/02/96 04/01/96 04/02/96
Date Analyzed 04/03/96 04/03/96 04/03/96 04/04/96
Dilution Factor 1.00 1.00 1.00 10.0
"Reporting
Analyte ‘ v ] Limit  Units Concentration:D _

ry Weight

Percent Solids - b4 66.7 84.7 80.5 _
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3550 (sonication). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has be:n
modified to include quantitation by applying calibration and quality assurance guidelines outlined in "Test Methods for Evaluating Solid Waste.
Physical/Chemical Methods”. SW-846, Third Edition including promulgated Update 1.

GTEL Wichita, KS
W6030566 Page: 1



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208
“‘.ogin Number: W6030566
“wma'T0JECt ID (number): 830012208 Method: GC

Project ID (name):  HOLLOMAN AFB/OFFICERS CLUB/HOLLOMAN/NM Matrix: Solids

GTEL Sample Number W6030566-05 W6030566- 06 .-
Client ID SS57SMPO1 19.5-20 SS57SMPO1 39-39.5 --

Date Sampled 03/28/96 03/28/96
Date Prepared 04/01/96 04/01/96
Date Analyzed 04/04/96 04/03/96 --
Dilution Factor 4.00 1.00 --
Reporting
Aralyte Limit  Units Concentration:Dry Weight

TPH &s Diesel » - 10, mg/kg 630 - < 10. -- --
SoornaEe e e o 304 SEEa L : B S e

Notes:
Dilution Factor:

Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3550 (sonication). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has been
modified to include quantitation by applying calibration and quality assurance guidelines outlined in “Test Methods for Evaluating Solid Waste.
Physical/Chemical Methods"”. SW-846. Third Edition including promulgated Update 1.

sty

ATEL Wichita, KS
06030566 Page: 2
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Project ID (Number): 830012208
Project ID (Name): Holloman AFB
Officers Club
Holloman, NM
Work Order Number: W6-03-0566
Date Reported: 04-15-96
ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 01 02 03 04
Client Identification | SSS7TMWO01 | SS57SP01 SS57SP01 | SS57SMPO1
14.5-15 34-34.5 38.5-39 19-19.5
Date Sampled 03-27-96 03-27-96 03-27-96 03-28-96
Date Analyzed 03-30 to 03-30 to 03-30 to 03-30 to
04-10-96 04-10-96 04-10-96 04-10-96
QL* '
Analyte Method & Units Concentration Dry Weight
Total Alkalinity Modified EPA | 250 mg/Kg 18000 6500 - 69000
310.1
pH EPA 9045A NA 7.4b 7.5b 740
Soluble Sulfate Modified EPA | 250 mg/Kg 64000 12000 22000 23000
375.4
Total Kjeldahl Nitrogen Modified EPA| 1.2 mg/Kg 54 25 -- 66
351.2
Total Organic Carbon CFA 18.028 100 mg/Kg 1600 660 -- 4300
Total Phosphorus Modified EPA | 4.0 mg/Kg 78 140 -— 98
365.4
Moisture Content ASTM % by Weight 33.3 15.3 - 19.5
D2216-80
Percent Solids 66.7 84.7 83.7 80.5
a California Fertilizer Association, Soil Testing Procedures for California, CFA-SIC Publication, 1980.
b pH measured in 0.01 MCaCl,
* Quantitation Limit

GTEL Wichita, KS
6030566.DOC : 1
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Project ID (Number): 830012208
Project ID (Name): Holloman AFB
Officers Club
Holloman, NM
Work Order Number: W6-03-0566
Date Reported: 04-15-96

ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 06
Client Identification | SSS7SMPO1
39-39.5
Date Sampled 03-28-96
Date Analyzed 03-30 to
04-10-96
QL*
Analyte Method & Units Concentration Dry Weight
Total Alkalinity Modified EPA | 250 mg/Kg -
310.1
pH EPA 9045A NA -
Soluble Sulfate Modified EPA | 250 mg/Kg 13000
375.4
Total Kjeldahl Nitrogen Modified EPA | 1.2 mg/Kg -
351.2
Total Organic Carbon CFA 18.02 100 mg/Kg -
Total Phosphorus Modified EPA | 4.0 mg/Kg -
365.4
Moisture Content ASTM % by Weight -
D2216-80
Percent Solids 77.1
a Califomia Fertilizer Association, Soil Testing Procedures for California, CFA-SIC Publication, 1980.
b pH measured in 0.01 MCaCl9p

* Quantitation Limit

GTEL Wichita, KS
6030566.DOC : 2



1.0

2.0

3.0

4.0

5.0

6.0

Project ID (Number): 830012208
Project ID (Name): Holloman AFB

Officers Club
Holloman, NM
Work Order Number: W6-03-0566
Date Reported: 04-15-96 "
QA NONCONFORMANCE SUMMARY
InorganicS
Sample Handlin
1.1 Sample handling and holding time criteria were not met for 0 samples.
Initial Calibration Verification
2.1 The criteria for the calibration verification QC Check Sample was exceeded for 0 samples as shown in
Table 2.
Method Blanks
3.1 Zero target analytes were found in the method blank as shown in Table 3.
Matrix Spike (MS) Accuracy
4.1 The recovery limits were exceeded in the matrix spike for 1 analyte as shown in Table 4.
4.2 The acceptability limits were exceeded in the matrix spike and matrix spike duplicate total Kjeldahl
nitrogen due to matrix interferences. .
Sample Duplicate Precision ’
5.1 The maximum percent difference (RPD)was exceeded for 0 analytes inthe duplicate samples as shown
in Table 5.
Laboratory Control Sample
6.1 The recovery limits were not met for O analytes in the Laboratory Control Sample as shown in Table 6.

GTEL Wichita, KS
6030566.DOC : 3



Project ID (Number): 830012208
Project ID (Name): Holloman AFB
Officers Club
Holloman, NM
Work Order Number: W6-03-0566
Date Reported: 04-15-96

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % Limits, %8
Soluble Sulfate 20.0 19.5 mg/L 97.5 90-110
Total Kjeldahl Nitrogen 1.00 0.951 mg/L 95.1 90-110
"Total Phosphorus 2.50 2.48 mg/L 99.2 90-110
a Acceptability limits established by laboratory practice.
Table 3
BLANK REPORT
Inorganics
Initial Units Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 mg/L <250 mg/Kg
Total Kjeldahl Nitrogen <0.06 mg/L NA mg/Kg
Total Organic Carbon <100 mg/Kg <100 mg/Kg
Total Phosphorus <0.2 mg/L NA mg/Kg

NA - Not Applicable

GTEL Wichita, KS
6030566.DOC : 4



Project ID (Number): 830012208
Project ID (Name): Holloman AFB
Officers Club
Holloman, NM
Work Order Number: 'W6-03-0566 o
Date Reported: 04-15-96 %
o ¥
Table 4
MATRIX SPIKE (MS) RECOVERY SUMMARY
‘ Inorganics
Sample Spiked: Sulfate W6030516-01
Sample Spiked: Total Kjeldahl Nitrogen W6030516-02
Sample Spiked: Total Organic Carbon W6030566-02
Sample Spiked: Total Phosphorus W6030501-01
MS Sample Sample Amount Units MS, % Acceptability
Analyte Result Result Added Recovery Limits, %%

Sulfate 144000 59400 100000 mg/Kg 84.6 80-120

Total Kjeldahl Nitrogen 60.6 45.7 19.2 mg/Kg 71.6b 80-120

Total Organic Carbon 1650 563 1000 mg/Kg 110 80-120

Total Phosphorus 199 161 46.7 mg/Kg 81.4 80-120
a Acceptability limits established by laboratory practice.
b Indicates a value outside acceptability limits.

GTEL Wichita, KS
6030566.DOC : 5
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Project ID (Number):
Project ID (Name):

Work Order Number:
Date Reported:

Table 5 -

LABORATORY DUPLICATE SAMPLE RESULTS

830012208
Holloman AFB
Officers Club
Holloman, NM
W6-03-0566
04-15-96

AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY

Inorganics
Matrix Matrix Maximum RPD,
Analyte Spike Spike Units RPD, % %4
Result Duplicate
Result

Sulfate 144000 136000 mg/Kg 571 20

Total Kjeldahl Nitrogen 60.6 58.8 mg/Kg 3.02 20

Total Organic Carbon 1650 1710 mg/Kg 3.57 20

Total Phosphorus 199 183 mg/Kg 8.38 20

Total Alkalinity 66400b 74300 mg/Kg 11.2 20

pH 7.40b 7.40b pH units 0.0 0.2 pH units |
a Acceptability limits established by laboratory practice.
b Represents sample and sample duplicate data.

Table 6
LABORATORY CONTROL SAMPLE RESULTS
Inorganics
Expected Observed Units }-{-ecovery, % Acceptability
Analyte Result Result Limits, %2

Sulfate 1000 958 mg/Kg 95.8 80-120

Total Organic Carbon 1000 960 mg/Kg 96.0 80-120

Total Alkalinity 133 139 mg/L 105 80-120
a Acceptability limits established by laboratory practice.

GTEL Wichita, KS
6030566.DOC : 6



ANALYTICAL RESULTS

Metals
GTEL Client ID: 830012208
Login Number: W6030566 .
Project ID (number): 830012208 Method: EPA 6010A Y
Project ID (name): HOLLOMAN AFB/QFFICERS CLUB/HOLLOMAN/NM Matrix: Solids .y

GTEL Sample Number W6030566-01 W6030566-02 W6030566-04 --
Client ID SS57MW01 14.5-15 SS57SP01 34-34.5 SS57SMP0O1 19-19.5

Date Sampled 03/27/96 -03/27/96 03/28/96

Date Prepared 04/02/96 04/02/96 04/02/96

Date Analyzed 04/03/96 04/03/96 04/03/96 --

Dilution Factor 1.00 1.00 1.00 --
Reporting
Analyte Limit Units Concentration:Dry Weight

Iron. oo = T T . 1500 0 82000 i -s
Percent Solids -- b4 --
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

EPA 6010A:
Digestion by EPA Method 3050A. “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods”. SW-846. Third Edition including Update 1.

5 By

GTEL Wichita. KS : .
W6030566 Page: 1



1.0
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4.0

5.0

6.0

Project ID Number{: 830012208
Project ID (Name): Holloman AFB
Officers Ciub
Holloman, NM
Work Order Number: W6-03-0566
Date Reported: 04-15-96

QA NONCONFORMANCE SUMMARY

Lead in Soil

m lin
1.1 Sample handling and holding time criteria were not met for zerg samples.
Initial Calibration Verificati

2.1 The validity for the calibration verification was exceeded for zerg samples as shown in Table
2,

Method Blanks
3.1 Zero target elements were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike and matrix spike duplicate for zerg
elements as shown in Table 4.

Sample Duyplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zerg elements in the matrix spike
and matrix spike duplicate samples as shown in Table 4.

Laboratory Control Sample

6.1 The recovery limits were not met for zerg elements for the laboratory control samples as
shown in Table 5.

GTEL Wichita, KS
6030566.PBS:1



Project ID Number;: 830012208

Project |

: Holloman AFB
Officers Club
Holloman, NM

(Name

Work Order Number: W6-03-0566
Date Reported: 04-15-96

Table 2

INITIAL CALIBRATION VERIFICATION,

QC CHECK SAMPLE REPORT

Iron in Soil

Expected Result, { Observed Result, QC
Analyte mg/L mg/L Recovery, % Limits, %2
lron 0.997 1.03 103 90-110

a Acceptability limits as per EPA Contract Laboratory Program

Table 3
BLANK REPORT

Iron in Soil

Analyte

Initital Calibration
Blank, mg/L

Preparation Blank,
mg/Kg

Iron

<0.10

<10

<# Not detected at the indicated detection limit (#)

GTEL Wichita, KS
6030566.PBS:2



Project ID Number;: 830012208

Project |

Table 4

(Name): Holloman AFB

Officers Club

Holloman, NM

Work Order Number: W6-03-0566
Date Reported: 04-15-96

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Iron in Soil
EPA Method 6010
Sample Spiked: W6030566-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %4
Analyte mg/kg mg/kg mg/kg Recovery
Iron 254 2820 2890 NA 80-120
Spike MSD MSD Acceptability Limits,
Added, | Concentration, Percent %a
Analyte mg/kg mg/kg Recovery RPD %
RPD | % Recovery
Iron 258 3140 NA 8.52 20.0 80-120

a Acceptability limits as per EPA Contract Laboratory Program.

b Value outside acceptability limits.

NA  Not applicable; initital sample concentration greater than four times spike amount.

Table 5
LABORATORY CONTROL SAMPLE RESULTS

fron in Soil
Expected Result, | Observed Result, Acceptability
Analyte mg/Kg mg/Kg Recovery, % Limits, %@
lron 200 205 103 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6030566.PBS:3




Project Number: 830012208
Project Name: Holloman AFB

Officers Club
Holloman, NM
Work Order Number: W6-03-0566

Date Reported: 04-05-96 o

QA NONCONFORMANCE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

1.0 Sample Handling

1.1 Sample handling and holding time criteria were not met for { samples.

2.0 Surrogate Compound Recoveries

2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.

3.0 Matrix Spike (MS) Accuracy
3.1 The recovery limits were exceeded in the matrix spike for 0 compounds as shown in Table
3A and 3B. Due to a high background to spike ratio the matrix spike data for the batch

extracted on 04-02-96 was not applicable (NA)as shown in table 3B. System control was
demonstrated by the laboratory control sample.

gy,

4.0 Sample Duplicate Precision

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3A and 3B.

5.0 Method Blanks
5.1 Zero target compounds were found in the method blank as shown in Table 4A and 4B.

6.0 Laboratory Control Samples Accuracy

6.1 The recovery limits were exceeded in the Laboratory Control Sample for Zero compounds
as shown in Table 5A and 5B.

PR

(.

GTEL Wichita, KS
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Project Number: 830012208
Project Name: Holloman AFB
Officers Club
Holloman, NM
‘Work Order Number: W6-03-0566
Date Reported: 04-05-96

Table 2

SURROGATE COMPOUND RECOVERY
ortho-Terphenyl

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Acceptability Limits3: 34.5-132

GTEL No. Surrogate 9l}ecovery
('
Method Blank 04-01-96 68.8
LCSS 04-01-96 82.3
W6030536-07MS 80.5
W6030536-07MD 85.4
W6030566-03 64.3
W6030566-05 62.5
W6030566-06 76.6
Method Blank 04-02-96 77.8
LCSS 04-02-96 83.3
W6030566-01 89.6
W6030566-02 69.2
W6030566-04 69.1
W6030566-04MS 73.6
W6030566-04MD 73.0

a  Acceptability limits are derived from statistical analysis
of laboratory samples.

*  Indicates surrogate recovery outside of acceptability limits.
MS: Matrix Spike
MSD: Matrix Spike Duplicate

LCSS: Laboratory Control Sample Spike
LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6030566.BLU:2



Project Number:
Project Name:

Work Order Number:

Date Reported:

Table 3A
MATRIX SPIKE AND MATRIX SPIKE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil

830012208
Holloman AFB
Officers Club
Holloman, NM
W6-03-0566
04-05-96

GC/FID
Sample Spiked: W6030536-07
Spike Sample MS MS Acceptability Limits, %3
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 65.0 10.2 66.5 86.6 32.1-97.5
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte mg/Kg mg/Kg Recovery RPD %
RPD % Recovery
Diesel Fuel 65.0 69.6 91.4 5.40 56.8 32.1-97.5
* Indicates values outside of acceptability limits.

a Acceptability limits are derived from statistical analysis
of laboratory samples.

0 out of 1 outside limits.

RPD:
0 out of 2 outside limits.

Spike Recovery:

Table 4A
METHOD BLANK RESULTS

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Date Extracted 04-01-96

" Analyte Concentration, mg/kg

Diesel Fuel <10
|

GTEL Wichita, KS
6030566.BLU:3
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Project Number:
Project Name:

Work Order Number:
Date Reported:

~ Table3B
MATRIX SPIKE AND MATRIX SPIKE SUMMARY

Total Petrolenm Hydrocarbons as Diesel Fuel in Soil

830012208
Holloman AFB
Officers Club
Holloman, NM
W6-03-0566
04-05-96

GC/FID
Sample Spiked: W6030566-04
Spike Sample MS MS Acceptability Limits, %%
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 66.4 870 1060 NA 32.1-97.5
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte mg/Kg mg/Kg Recovery RPD %
RPD % Recovery
Diesel Fuel 66.2 1140 NA NA 56.8 32.1-97.5

Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis
of laboratory samples.

RPD: NA
Spike Recovery:

NA

NA: Not applicable; the background concentration is greater than 10x the spike level. Therefore, the
percent recovey and RPD cannot be accurately determined.

Table 4B

METHOD BLANK RESULTS

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Date Extracted

04-02-96

Analyte

Concentration, mg/kg

Diesel Fuel

<10

GTEL Wichita, KS

6030566.BLU:4




830012208
Holloman AFB
Officers Club
Holloman, NM
W6-03-0566
04-05-96

Project Number:
Project Name:

Work Order Number:
Date Reported:

Table SA
LABORATORY CONTROL SAMPLE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Sample Spiked: Clean Sand 04-01-96
Spike Sample MS MS Acceptability Limits, %2
Added, | Concentration, } Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 66.7 <10 47.8 72.3 32.197.5

*

a

Spike Recovery:

Indicates values outside of acceptability limits.

Acceptability limits are derived from statistical analysis
of laboratory samples.

0 out of 1 outside limits.

Table 5B
LABORATORY CONTROL SAMPLE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Sample Spiked: Clean Sand 04-02-96
Spike Sample MS MS | Acceptability Limits, %3
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 66.4 <10 52.4 78.9 32.1-97.5
* Indicates values outside of acceptability limits.

Acceptability limits are derived from statistical analysis
of laboratory samples.

0 out of 1 outside limits.

a

Spike Recovery:

GTEL Wichita, KS
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aitborne: No fax: No BBS: No

QA ACTION REPORT
. GTEL WICHITA
LY Log #: 1679 Initation Date: 4/15/96

login #: project name: HAFB OFFICERS CLUB Initiator Name: JOHN
SATTLER

Result of: reality check: No Internal QA/QC: No
client request: No Other: No
Holding time: No

Description: All soil results are to be reported on a dry weight basis.
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Name: JOHN SATTLER

INVESTIGATION/RESOLUTION

Manager Assigned to: Jeff Douglas Reissue:  No
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Reissued Report Reviewed by: Date:
Customer Contacted by: Date:
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- )
QA review by: l;/y‘\ (¢ ;g%c Date:

Completion Date: 7/ . / - /774

™~

Dist: QAAR File (Org) Data change: __ Yes No

Project File —

Laboratory GTEL crror: _ Yes No

Involcing S Bill: _ Yes No §

Project Mgr. — — —
Lab Director

Time spent (hours):
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N E I I GTE l GTEL Client Number: 860012208

U ENVIRONMENTAL Project ID (Name): Holloman AFB
W L ABORATORIES, INC. Holloman, NM
Work Order Number: W6-03-0516

Midwest Region
4211 May Avenue
Wichita, KS 67209
(316) 945-2624
{800) 633-7936
{316) 945-0506 {FAX)

April 19, 1996

Charles Schick

Groundwater Technology, Inc.
2501 Yale Blvd., SE, #204
Albuquerque, NM 87106

Dear Charles Schick:

Enclosed please find the analytical results for samples received by GTEL Environmental
Laboratories on 03-27-96 under chain of custody record 42278.

A formal quality control/quality assurance program is maintained by GTEL, which is
designed to meet or exceed the EPA requirements. Analytical work for this project met
QA/QC criteria unless otherwise stated inthe footnotes.

NEI/GTEL is certified by the United States Army Corps of Engineers Laboratory Validation
Program. Validation is from September 18, 1995 to March 18, 1997.

Ifyou have any questions concerning this analysis, or ifwe can be of further assistance,
please call our Customer Service Representative.

Sincerely, y
A B >
sl ‘}z;/f‘%‘- <
/ G-?/C"C P i

T f"} :
7 Terry R. Louclzs {
Laboratory Director

GTEL Wichita, KS



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208

Login Number: W6030516 %
Project ID (number): 860012208 Method: GC ;
Project ID (name):  HOLLOMAN AFB/NM Matrix: Solids o

GTEL Sample Number W6030516-01 W6030516-02 W6030516-03 --
Client ID MW3 14-14.5 SMP03 19.5-20 SMP03 39.5-40 --

Date Sampled 03/25/96 03/26/96 03/26/96 .-
Date Prepared 03/28/96 03/28/96 03/28/96
Date Analyzed 03/29/96 04/02/96 03/29/96 --
Dilution Factor 10.0 20.0 1.00 -- o
Reporting
Analyte v Limit  Units Concentration:Dry Weight

Notes:
Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3550 (sonication). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has been
modified to include quantitation by applying calibration and quality assurance guidelines outlined in “Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods”, SW-846, Third Edition including promulgated Update 1.

NOTE: All the client sample identifications on work order W6030516 are preceded by (S857).

GTEL Wichita, KS
W6030516 Page: 1



Project Number: 860012208
Project Name: Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-16-96

QA NONCONFORMANCE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

1.0

2.0

3.0

4.0

5.0

Sample Handlin

1.1 Sample handling and holding time criteria were not met for 0 samples.

Surrogate _Compound Recoveries

2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.

Matrix Spike (MS) Accuracy

3.1 The recovery limits were exceeded in the matrix spike for 0 compounds as shown in Table 3
and 5.

Sample Duplicate Precision

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3.

Method Blanks

5.1 Zero target compounds were found in the method blank as shown in Table 4.

GTEL Wichita, KS
6030516.BLU:1



Project Number: 860012208
Project Name: Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-16-96 ,
s N!
Table 2
SURROGATE COMPOUND RECOVERY
ortho-Terphenyl
Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID
Acceptability Limitsd: 34,5-132
GTEL No. Surrogate ;3ecovery
0

Method Blank 70.8
LCSS 83.2
W6030498-09MS 76.5
W6030498-0SMD 82.6
W6030516-01 80.0
W6030516-02 98.4
W6030516-03 83.3

a Acceptability limits are derived from statistical analysis
of laboratory samples.

*  Indicates surrogate recovery outside of acceptability limits.

MS: Matrix Spike
MSD: Matrix Spike Duplicate

LCSS: Laboratory Control Sample Spike
LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6030516.BLU:2



Project Number:
Project Name:

Work Order Number:
Date Reported:

Table 3
MATRIX SPIKE AND MATRIX SPIKE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Soil

860012208
Holloman AFB
Holloman, NM
W6-03-0516
04-16-96

GC/FID
Sample Spiked:W6030498-09
Spike Sample MS MS Acceptability Limits, %2
Added, | Concentration, | Concentration, | Percent
Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 66.7 <10 62.3 93.4 32.1-97.5
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte mg/Kg mg/Kg Recovery RPD %
RPD % Recovery
Diesel Fuel 66.0 57.5 87.1 6.98 56.8 32.1-97.5
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis
of laboratory samples.
RPD: O out of 1 outside limits.
Spike Recovery: 0 out of 2 outside limits.
Table 4
METHOD BLANK RESULTS

Total Petroleum Hydrocarbons as Diesel Fuel in Soil
GC/FID

Date Extracted 03-28-96

Analyte

Concentration, mg/kg "

Diesel Fuel

<10

GTEL Wichita, KS

6030516.BLU:3



Project Number:
Project Name:

Work Order Number:
Date Reported:

Table 5
LABORATORY CONTROL SAMPLE SUMMARY

Total Petrolenum Hydrocarbons as Diesel Fuel in Soil

860012208
Holloman AFB
Holloman, NM
W6-03-0516

04-16-96

GC/FID

Sample Spiked: Reagent Water 03-28-96
Spike Sample MS MS Acceptability Limits, %2
Added, | Concentration, | Concentration, | Percent

Analyte mg/Kg mg/Kg mg/Kg Recovery
Diesel Fuel 66.7 <10 48.7 73.0 32.1-97.5
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis

of laboratory samples.

Spike Recovery:

GTEL Wichita, KS
6030516.BLU:4

0 out of 2 outside limits.
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GTEL Client Number: 860012208
Project ID (Name): Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-11-96

ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 01 02~
Client Identification | SSSTMWO03 SSS??\/IP03
14-14.5 19.5-20
Date Sampled | 03-25-96 | 03-25-96
Date Analyzed | 03-29to | 03-29 to
04-10-96 04-10-96
QL*
Analyte Method & Units Concentration, Dry Weight
Total Alkalinity Modified 250 mg/Kg 8300 84000
EPA 310.1
pH EPA 9045A NA 6.9b 7.0b
Soluble Sulfate Modified 250 mg/Kg 83000 110000
EPA 375.4
Total Kjeldahl Nitrogen Modified 1.2 mg/Kg 56 58
EPA 351.2
Total Organic Carbon CFA 18.02 100 mg/Kg 4200 7300
Total Phosphorus Modified 4.0 mg/Kg 66 85
EPA 365.4
Moisture Content ASTM % by Weight 28.6 21.2
D2216-80
Percent Solids 71.4 78.8
a California Fertilizer Association, Soil Testing Procedures for California, CFA-SIC Publication, 1980.

pH measured in 0.01M CaClp
Quantitation Limit

* Qo

GTEL Wichita, KS
6030516.DOC : 1



1.0

2.0

3.0

4.0

5.0

6.0

GTEL Client Number: 860012208
Project ID (Name): Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-11-96

my

QA NONCONFORMANCE SUMMARY

Inorganics

Sample Handling

1.1 Sample handling and holding time criteria were not met for 0 samples.
Initial Calibration Verification

2.1 The criteria for the calibration verification QC Check Sample was exceeded for () samples as shown
in Table 2.

Method Blanks

3.1 Zero target analytes were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for 1 analyte as shown in Table 4.

4.2 The acceptability limits were exceeded in the matrix spike and matrix spike duplicate for total
kjeldahl nitrogen due to matrix interferences. .

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for 0 analytes in the duplicate samples as
shown in Table 5.

Laboratory Control Sample

6.1 The recovery limits were not met for O analytes in the Laboratory Control Sample as shown in Table
6.

¢ B

GTEL Wichita, KS
6030516.DOC : 2



GTEL Client Number: 860012208
Project ID (Name): Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-11-96

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % Limits, %8
Soluble Sulfate 20.0 19.5 mg/L 97.5 90-110
Total Kjeldahl Nitrogen 1.00 0.951 mg/L 95.1 90-110
Total Phosphorus 2.50 2.48 mg/L 99.2 90-110
a Acceptability limits established by laboratory practice.
Table 3
BLANK REPORT
Inorganics
Initial Units Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 mg/L <250 mg/Kg
Total Kjeldahl Nitrogen <0.06 mg/L NA mg/Kg
Total Organic Carbon <100 mg/Kg <100 mg/Kg
Total Phosphorus <0.2 mg/L NA mg/Kg

NA - Not Applicable

GTEL Wichita, KS
6030516.DOC : 3




GTEL Client Number: 860012208
Project ID (Name): Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-11-96
Table 4
MATRIX SPIKE (MS) RECOVERY SUMMARY
Inorganics
Sample Spiked: Sulfate W6030516-01
Sample Spiked: Total Kjeldahl Nitrogen W6030516-02
Sample Spiked: Total Organic Carbon W6030566-02
Sample Spiked: Total Phosphorus W6030501-01
MS Sample Sample Amount Units MS, % Acceptability
Analyte Result Result Added Recovery Limits, %2

Sulfate 144000 59400 100000 mg/Kg 84.6 80-120

Total Kjeldahl Nitrogen 60.6 45.7 19.2 mg/Kg 77.6b 80-120

Total Organic Carbon 1650 563 1000 mg/Kg 110 80-120

Total Phosphorus 199 161 46.7 mg/Kg 81.4 80-120
a Acceptability limits established by laboratory practice.
b Indicates a value outside acceptability limits.

Table 5§
LABORATORY DUPLICATE SAMPLE RESULTS
AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY
Inorganics
Matrix Spike | Matrix Spike Maximum
Analyte Result Duplicate Units RPD, % RPD, %4
Result

Sulfate 144000 136000 mg/Kg 5.7 20

Total Kjeldahl Nitrogen 60.6 58.8 mg/Kg 3.02 20

Total Organic Carbon 1650 1710 mg/Kg 3.57 20

Total Phosphorus 199 183 mg/Kg 8.38 20

Total Alkalinity 66400b 74300b mg/Kg 11.2 20

pH 7.01b 7.04b pH units 0.03 0.2 pH units
a Acceptability limits established by laboratory practice.
b Represents sample and sample duplicate data.

GTEL Wichita, KS
6030516.DOC : 4




GTEL Client Number: 860012208
Project ID (Name): Holloman AFB

Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-11-96
Table 6
LABORATORY CONTROL SAMPLE RESULTS
Inorganics

Expected Observed Units Recovery, % Acceptability
Analyte Result Result Limits, %4

Sulfate 1000 958 mg/Kg 95.8 80-120

Total Organic Carbon 1000 960 mg/Kg 96.0 80-120

Total Alkalinity 133 139 mg/L 105 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6030516.DOC : 5




ANALYTICAL RESULTS

Metals
GTEL Client ID: 830012208
Login Number: W6030516 o,
Project ID (number): 860012208 Method: EPA 6010A :
Project ID (name): HOLLOMAN AFB/NM : Matrix: Solids

GTEL Sample Number W6030516-01 W6030516- 02 -- --
Client ID MW3 14-14.5 SMP03 19.5-20 -- --

Date Sampled 03/25/96 03/26/96 -- --
Date Prepared 04/02/96 04/02/96
Date Analyzed 04/03/96 04/03/96 -- --
Dilution Factor 1.00 1.00 -- -- o
Reporting

Analyte Limit Units Concentration:Dry Weight

Iron :

Percent Solids

Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

EPA 6010A:
Digestion by EPA Method 3050A. “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods". SW-846, Third Edition including Update 1.

NOTE: All the client sample identifications on work order W6030516 are preceded by (S857).

GTEL Wichita, kS
W6030516 Page: 1



Project Number: 830012208
Project Name: Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-12-96

RECEIVED
QA NONCONFORMANCE SUMMARY MAY 1 l‘ 1996

Iron in Soil

1.0 Sample Handling
1.1 Sample handling and holding time criteria were not met for zero samples.
2.0 |nitial Calibration Verification

2.1 The validity for the calibration verification was exceeded for zero samples as shown in Ta -
2.

3.0 Method Blank

3.1 Zero target elements were found in the method blank as shown in Table 3.

4.0 Matrix Spike (MS) Accur.

4.1 The recovery limits were exceeded in the matrix spike and matrix spike duplicate for zero
elements as shown in Table 4.

5.0 Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zero elements in the matrix spike
and matrix spike duplicate samples as shown in Table 4.

6.0 rat ntrol Sampl

6.1 The recovery limits were not met for zero elements for the laboratory control samples as
shown in Table 5.

GTEL Wichita, KS
6030516.PBS:1



Project Number:

830012208

Project Name: Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-12-96 .
Table 2
INITIAL CALIBRATION VERIFICATION,
QC CHECK SAMPLE REPORT
Iron in Soil
r Expected Result, [ Observed Result, QC
Analyte mg/L mg/L Recovery, % Limits, %2
Iron 0.997 1.03 103 90-110
a Acceptability limits as per EPA Contract Laboratory Program
Table 3
BLANK REPORT
Iron in Soil
Initital Calibration Preparation Blank, )
Analyte Blank, mg/L mg/Kg
Iron <0.10 <10

<# Not detected at the indicated detection limit(#)

GTEL Wichita, KS
6030516.PBS:2
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Project Number: 830012208
Project Name: Holloman AFB
Holloman, NM
Work Order Number: W6-03-0516
Date Reported: 04-12-96

Table 4
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Iron in Soil
EPA Method 6010
Sample Spiked: W6030566-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte mg/kg mg/kg mg/kg Recovery
Iron 254 2820 2890 NA 80-120
Spike MSD MSD Acceptability Limits,
Added, | Concentration, Percent %a
Analyte mg/kg mg/kg Recovery RPD %
RPD | % Recovery
Iron 258 3140 NA 8.52 20.0 80-120
a Acceptability limits as per EPA Contract Laboratory Program.
b Value outside acceptability limits.
NA  Not applicable; initital sample concentration greater than four times spike amount.
Table §
LABORATORY CONTROL SAMPLE RESULTS
Iron in Soil
Expected Result, Observed Result, Acceptability
Analyte mg/Kg mg/Kg Recovery, % Limits, %2
Iron 200 205 103 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6030516.PBS:3
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Holloman Air Force Base Appendix B
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

APPENDIX B-2
SOIL PHYSICAL PROPERTIES TESTING RESULTS

Draft Final » October 1996



PT S Laboratories, Inc.

Geotechrical Services 8100 Secura Way « Santa Fe Springs » CA 90670

5 s

Phone (310) 907-3607 « Fax (310) 907-3610

April 19, 1996 AECEIVED

Chuck Schick

Groundwater Technology
2501 Yale Blvd. SE, Suite 204
Albuquerque, NM 87106

Re: Project No: 830012208.35050
PTS File: 26050

Dear Mr. Schick:

Enclosed are final data for analyses conducted on the samples submitted from your D08 WAD35 O'Club
project. All analyses were performed by applicable ASTM, EPA or API methodology. Samples will be
retained for 30 days before disposal unless prior arrangements are made.

We appreciate the opportunity to be of service and trust these data will prove beneficial in the development
of this project. Please feel free to call myself or Fred Adame, Supervisor, should you have any questions or
recuire additional information.

Sincerely,

PTS Laboratories, Inc.

Larry Kunkel
District Manager

LAK:lg

Enclosures



PTS Laboratories, Inc.

CLIENT: GROUNDWATER TECHNOLOGY FILE NO: 26050
DATE: APRIL 1996
PROJ. NAME: D08 WAD35 O'CLUB
PROJ. NO: 830012208.35050

PHYSICAL PROPERTIES DATA
(METHODOLOGY: ASTM D2216, APl RP40, EPA 9100)

CONDUCTED AT 25.0 PSI CONFINING STRESS
NATIVE STATE NATIVE STATE NATIVE STATE NATIVE STATE
EFFECTIVE EFFECTIVE EFFECTIVE EFFECTIVE
SAMPLE DENSITY EFFECTIVE PERMEABILITY AIR PERMEABILITY WATER
SAMPLE DEPTH, ORIENT. BULK GRAIN POROSITY, TO AIR CONDUCTIVITY TO WATER CONDUCTIVITY
1D, ft. (1) (g/cc) (g/cc) % Vb {millidarcy) {cm/s) (millidarcy) (cm/s)

58575P0119-19.5 19.0-19.5 \Y 1.40 262 46.5 6.42 4.74E-04
S8575P0129-29.5 29.0-29.5 \Y 1.61 2.66 393 1,185 6.54E-02
SS8575P0139-39.5 39.0-39.5 \Y 1.54 2.63 414 17.8 1.08E-03

(1) SAMPLE ORIENTATION:
H = HORIZONTAL
V=VERTICAL

Vb = BULKVOLUME, cc
Pv = PORE VOLUME, cc
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PTS Lai uratories, Inc.
CLIENT: GRCOUNDWATER TECHNOLOGY FILE NO: 26050
DATE: APRIL 1996
PROJ. NAME: D08 WAD35 O'CLUB
PROJ. NO: 830012208.35050
PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D4464)
Median Particle Size Distribution, % grain volume Classification
Grain Size, Sand Fraction Silt & | Liquid | Plastic | Plasticity |Moisturef USCS
Sample 1D mm Granule | V. Coarse] Coarse | Medium| Fine | V. Fine | Sit | Clay | Clay | Limit | Limit Index | Content ID
SS57SP0119-19.5 0.0413 0.00 0.00 0.00 5.20 14.66 19.18 50.10 10.86 60.96 36 32 4 31.7 ML
SS857SP0129-29.5 0.2314 0.00 0.00 4.94 36.20 44.39 6.58 5.32 2,57 7.89 NP NP NP 18.0 sSwW
SS857SP0139-39.5 0.1077 0.00 0.00 1.27 10.83 28.97 23.51  27.09 8.33 35.42 31 28 3 27.7 ot S/\/(



PT S Laboratories, Inc. |

File No: 26050

Date: April 1996

Project Name: D08 WAD35 O'Club
Client: Groundwater Technology Sample ID: S8578P0119-19.5

Particle Size by Laser Light Scattering
(ASTM D4464)

i Sand Size Silt Size .
; : . . Clay Size
¢ | m | 5 vi c } m l 1 l vi
100 10
I T . P
% |
80 n- ° _— —— Cumuiative Volume 6
i M . + / —— Frequency
N 70 seeoes Mean Diameter * -t
g i . + / +++++ Median Diameter *
= 80 s
=] . + * Method of Moments 2
> 50 —— 2
© M - (9
3 - A1INN 2
x 40 = g = 4 ©
3 i _ pediE " o
é 30 | M W K M M kLY
2 ! - y { » n_ 2
10 =
0 ! l ﬂ ] il A : | ! I ‘mﬂﬂﬂfﬂﬂ “ “ﬂﬂﬂﬂmnnmL- ! 0
‘ | ‘ | | ' | ! ‘ [ '
in. 0.0394 0.0098 0.0025 0.00061 0.00015 0.000038 0.0000096 0.0000024
mm 1.000 0.250 0.0625 0.0156 0.0038 0.00098 0.00024 0.000061
o 0 2 4 6 8 10 12 14
Particle Diameter
Particle Size Distribution Sorting Statistics
Diameter Volume, %
[U.S. Sieve] fin] fmm]  [phi] [inc.} [Cum.] | Parameter Moment] [Trask] [inman] [Folk]
Coarse 20 0.0331 0.84 0.25 0.00 0.00 Mean, in 0.0028 | 0.0018 | 0.0013 | 0.0014
Sand 25 0.0280 0.71 0.50 0.00 0.00 Mean, mm 0.0714 | 0.0400 | 0.0328 | 0.0354
30 0.0232 0.59 0.75 0.00 0.00 Mean, phi 3.8081 | 4.6450 | 4.9323 | 4.8207
35 0.0197 0.50 1.00 0.00 0.00 '
Medium 40 0.0165 0.42 1.25 0.00 0.00 Median, in 0.0016 | 0.0018 | 0.0016 | 0.0018
Sand 45 0.0138 0.35 1.50 0.04 0.04 Median, mm 0.0413 | 0.0413 | 0.0413 | 0.0413
50 0.0118 0.30 1.75 1.32 1.36 Median, phi 4.5974 | 45975 | 4.5975 | 4.5975
60 0.0098 0.25 2.00 3.84 5.20
Fine 70 0.0083 0.210 225 3.36 8.56 Std Deviation, in 0.0029 | 0.0148 | 0.0095 | 0.0086
Sand 80 0.0070 0177 250 077 933 Std Deviation, mm | 0.0756 | 0.3793 | 0.2430 | 0.2200
100 0.0059 0.149 275 279 1212 Std Deviation, phi 3.7249 | 1.3987 | 20407 | 2.1847
120 0.0049 0.125 3.00 7.74 _ 19.86
Very Fine 140 0.0041 0.105 3.25 8.50 28.36 Skewness 1.4180 | 0.9140 | 0.6044 | 0.2425
Sand 170 0.0035 0.088 3.50 5.06 3342 Kurtosis 1.4350 | 0.2661 | 0.8828 | 1.0480
200 0.0029 0.074 3.75 265 36.07 Mode, mm 0.1271
230 0.0025 0.063 4.00 297 39.04 85% Confidence 0.0566
Silt 270 0.0021 0.053 4.25 418 432 Limits, mm 0.0862
325 0.0017 0.044 4.50 486 48.08 Variancs, mm2 0.0057
400 0.0015 0.037 4.75 4.84 5292 Coef. of Variance, % | 106.00
450 0.0012 0.031 5.00 465 57.57
500 0.0010 0.025 5.32 574 63.31 Percentiles Particle Diameter
635 0.0008 0.020 5.64 5.02 6833 | [volume, %] fin] frm} [phil
0.00061 0.0156 6.00 477 73.10 5 0.0098 | 0.2520 | 1.9886
0.00031 0.0078 7.00 11.10 84.20 10 0.0064 | 0.1638 | 2.6097
0.00015 0.0039  8.00 4.94 89.14 16 0.0053 | 0.1348 | 2.8916 N
Clay 0.000078 0.0020 9.00 3.34 9248 25 0.0044 | 0.1133 | 3.1424 a by
0.000039 0.00098 10.0 3.69 96.17 50 0.0016 | 0.0413 | 4.5975
0.000019 0.00049 11.0 247 98.64 75 0.0006 | 0.0141 | 6.1476 gl
0.0000094 0.00024 120 1.02 9966 84 0.0003 | 0.0080 | 6.9730
0.0000047 0.00012 13.0 0.31 99.97 90 0.0001 | 0.0033 | 8.2569
0.0000039 0.00010 13.3 0.03 100.00 95 0.0000 | 0.0012 | 9.6730




P ’TS Laboratories, Inc.

File No: 26050

Date: April 1996

Project Name: D08 WAD35 O'Club
Client: Groundwater Technology Sample ID: SS578P0129-29.5

Particle Size by Laser Light Scattering
(ASTM D4464)

Sand Size Silt Size .
Clay Size
c | m [ f i v c]m [ 1| o
100 25
-
90
8 e / — Cumulative Yolume 20
.\: 70 —, sscee Mean Diameter * L—{
( +++++ Median Diameter *
.g 60 i 55 N
° 0[ ® Method of Moments =
> 2
© 50 <
2 dm g
k] 40 10 ©
- U
5w -
20 o/il 5
i i I
10
SO i TV T R
7 I : ] T T i i T | T T 7 0
in. 0.0354 0.0098 0.0025 0.00061 0.00015 0.000038 0.0000096 0.0000024
mm 1.000 0.250 0.0625 0.0156 0.0039 0.00098 0.00024 0.000061
] 4] 2 4 6 8 10 12 14
Particle Diameter
Particle Size Distribution Sorting Statistics
Diameter Volume, %
{U.S. Sieve] [in] [mm] [phi] Inc.] {[Cum.] | Paramet Moment] [Trask] [Inman] [Folk}
Coarse 20 0.0331 0.84 0.25 0.18 0.18 Mean, in 0.0083 | 0.0084 | 0,0082 | 0.0084
Sand 25 0.0280 0.71 0.50 0.32 0.50 Mean, mm 0.2394 | 0.2155 | 0.2095 | 0.2166
30 0.0232 0.59 0.75 1.73 223 Mean, phi 20625 | 22145 | 22549 | 22071
35 0.0197 0.50 1.00 2.7 4.94 .
Medium 40 0.0165 0.42 1.25 3.23 8.17 Median, in 0.0090 | 0.0090 | 0.0090 | 0.0090
Sand 45 0.0138 0.35 1.50 569 13.86 Median, mm 0.2314 | 0.2314 | 0.2314 | 0.2314
50 0.0118 0.30 1.78 1020 24.068 Median, phi 21145 § 21115 | 21115 | 21145
60 0.0098 0.25 2.00 17.08 41,14
Fine 70 0.0083 0.210 225 18.29 59.43 Std Deviation, in 0.0051 | 0.0166 | 0.0242 | 0.0181
Sand 80 0.0070 0177 250 10.53 69.96 Deviation, mm | 0.1298 | 0.4268 | 0.8193 | 0.4633
100 0.0059 0.148 275 781 .77 Std Deviation, phi 294568 | 1.2282 | 0.6914 | 1.1101
120 0.0049 0.125 3.00 7.76__ 85.53
Very Fine 140 0.0041 0.105 3.25 4.61 90.14 Skewness 0.8950 | 1.0548 | 20485 | 0.3844
170 0.0035 0.088 3.50 1.24 91,38 Kurtosis 1.8620 | 0.2387 | 26486 | 23028
200 0.0023 0.074 375 032 9170 Mode, mm 0.2404
230 0.0025 0.063 4.00 0.41 9211 95% Confidence 0.2140
Sikt 270 0.0021 0.053 4.25 049 9260 Limits, mm 0.2649
325 0.0017 0.044 4.50 0.40 93.00 Variance, mm2 0.0168
400 0.0015 0.037 4.75 039 83.39 Coef. of Variance, % | 54.22
450 0.0012 0.031 5.00 034 9373
500 0.0010 0.025 532 043 94.16 Percentiles Particle Diameter
635 0.0008 0.020 5.64 0.52 S54.68 fvolume, %) [in) [mm) Iphi]
0.00061 00156 6.00 028 89496 5 0.0194 | 0.4882 | 1.0052
0.00031 0.0078 7.00 127 96.23 10 0.0152 | 0.3906 | 1.3562
0.00015 0.0039  8.00 1.20  97.43 16 0.0132 | 0.3383 | 1.5635
Clay 0.000078 0.0020 9.00 110 98.53 25 0.0115 | 0.2941 | 1.7656
0.000039 0.00098 10.0 0.98 99.51 50 0.0090 | 0.2314 | 21115
0.000019 0.00049 11.0 0.47 59.98 75 0.0062 | 0.1578 | 26635
0.0000094 0.00024 120 0.02 100.00 84 0.0051 | 0.1297 | 29463
0.0000047 0.00012 13.0 0.00 100.00 90 0.0041 | 0.1061 | 3.2369
0.0000039 0.00010 13.3 0.00 100.00 95 0.0006 | 0.0151 | 6.0504




P TS Laboratories, Inc.

Client: Groundwater Technology

File No:

Date:

Project Name:
Sample ID:

26050

April 1996

Particle Size by Laser Light Scattering
(ASTM D4464)

Sand Size Silt Size .
Clay Size
HIENEEEREIEEERERE
100
*w /
90
80 °r ——— Cumuistive Yolume
~ 70 +- seoes Meoan Diameter * }—
hig + ++++ Meodian Diameter *
o dn * Method of Moments
> 50 =4l
o ¥om
2 ¥
2 40
=il L1
Iow 4
14 M
20 = %
Y e 1 Y
10 = v fonlenlonlonlol = B
o =B R O T 0 T NN R nnede ned—
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in. 0.0394 0.0098 0.0025 0.00061 0.00015 0.000038 0.0000008  0.0000024
mm 1.000 0.250 0.0625 0.0156 0.0039 0.00098 0.00024 0.000061
] 0 2 4 6 8 10 12 14
Particle Diameter
Particle Size Distribution Sorting Statistics
Diameter Volume, %
[U.S. Sieve] [in] [rmm} Iphil finc.] ICum.] Parameter Moment] [Trask] [inman] [Folkl]
Coarse 20 0.0331 0.84 025 0.14 0.14 Mean, in 0.0047 { 0.0024 | 0.0017 | 0.0023
Sand 25 0.0280 0.71 0.50 0.13 0.27 Mean, mm 0.1215 | 0.0618 | 0.0448 | 0.0600
30 0.0232 0.59 0.75 0.43 0.70 Mean, phi 3.0410 | 4.0210 | 4.4803 | 4.0584
35 0.0197 0.50 1.00 0.57 1.27
Medium 40 0.0165 0.42 1.25 085 222 Median, in 0.0042 | 0.0042 | 0.0042 | 0.0042
Sand 45 0.0138 0.35 1.50 1.73 3.95 Median, mm 0.1077 { 0.1077 { 0.1077 | 0.1077
50 0.0118 0.30 1.75 2 747 Median, phi 3.2149 { 3.2144 | 32144 | 3.2144
60 0.0098 0.25 2.00 493 12.10
Fine 70 0.0083 0.210 225 535 17.45 Std Deviation, in 0.0045 | 0.0142 | 0.0079 { 0.0083
Sand 80 0.0070 0.177 250 548 2293 Std Deviation, mm 0.1147 | 0.3643 | 0.2030 | 0.2116
100 0.0059 0.149 275 7.69 30.62 Std Deviation, phi 3.1241 | 1.4568 | 23004 | 22403
120 0.0049 0.125 3.00 1045 41.07
Very Fine 140 0.0041 0.105 3.25 10.24 51.31 Skewness 1.6740 | 1.3627 | 0.8633 | 0.5512
Sand 170 0.0035 0.088 3.50 7.12 58.43 Kurtosis 4.6160 | 0.2497 | 0.5638 | 1.0201
200 0.0029 0.074 3.75 3.91 6234 Mode, mm 0.1271
230 0.0025 0.063 4.00 224 64.58 85% Confidence 0.0990
Silt 270 0.0021 0.053 4.25 1.80 66.38 Limits, mm 0.1440
325 0.0017 0.044 4.50 1.81 68.19 Variance, mm2 0.0132
400 0.0015 0.037 4.75 1.79 69.98 Coel. of Variance, % | 94.40
450 0.0012 0.031 5.00 1.80 71,78
500 0.0010 0.025 532 227 7405 Percentiles Particle Diameter
635 0.0008 0020 564 1.97 76.02 | [volume, %] inl __ [mm] _ fphi]
0.00061 0.0156 6.00 205 78.07 5 0.0128 | 0.3292 | 1.6031
0.00031 0.0078 7.00 7.58 8565 10 0.0105 | 0.2681 | 1.8980
0.00015 0.0039  8.00 6.02 91.67 18 0.0088 | 0.2207 | 21800
Clay 0.000079 0.0020 9.00 3.98 9565 25 0.0065 | 0.1677 | 25757
0.000039 0.00088 10.0 246 9811 50 0.0042 | 0.1077 | 3.2144
0.000019 0.00049 11.0 126 99.37 75 0.0008 { 0.0226 i 5.4564
0.0000084 0.00024 12.0 0.48 99.85 B84 0.0004 | 0.0091 | 6.7807
0.0000047 0.00012 13.0 0.14 99.99 90 0.0002 | 0.0048 | 7.6884
0.0000038 0.00010 13.3 0.01 100.00 95 0.0001 | 0.0022 | 8.7978
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Site $5-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report
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NEIIGTEL RECEIVED

WM L ABORATORIES, INC. AFR 2 5 1530

Midwest Region
4211 May Avenue
Wichita, KS 67209
{316) 945-2624
{800) 633-7936
{316} 945-0506 {FAX)

April 26, 1996

Chuck Schick

GROUNDWATER TECHNOLOGY, INC
2501 Yale Blvd Se #204
Albuguerque, NM 87106

ENVIRONMENTAL - P

RE: GTEL Client ID: 830012208
Login Number: W6040290
Project ID (number): 830012208
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM

Dear Chuck Schick:

Enclosed please find the analytical results for the samples received by GTEL
Environmental Laboratories, Inc. on 04/12/96 under Chain-of-Custody Number(s)
42287.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
for this project met QA/QC criteria unless otherwise stated in the footnotes.
This report is to be reproduced only in full.

NEI/GTEL is certified by the U.S. Army Corp of Engineers Laboratory Validation,
expiration date March 18, 1997.

If you have any questions regarding this analysis, or if we can be of further
assistance, please call our Customer Service Representative.

Sincerely,
GBTEL Environmental Laboratories, Inc.

Ck.té Jé/réi J
//0 /6( /'/",4»7%/(

Terry R. Loucks
l.aboratory Director



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208
Login Number: W6040290 -
Project ID (number): 830012208 Method: GC ,
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Aqueous e
GTEL Sample Number W6040290-01 W6040290- 02 W6040290-03 W6040290- 0.}
Client ID SS57MW03  SS57SP01 18-20 SS57SP01 28-30 SS57SP01 18-20DUP
Date Sampled 04/10/96 04/10/96 04/10/96 04/10/95
Date Prepared 04/17/96 04/17/96 04/17/96 04/17/9%
Date Analyzed 04/23/96 04/23/96 04/23/96 04/23/9%
Dilution Factor 1.00 1.00 1.00 1.00
Reporting
Analyte Limit Concentration:
TPH as Diesel P 33
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3510 (1iquid/liquid). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has

been modified to include quantitation by applying calibration and quality assurance guidelines outlined in “Test Methods for Evaluating Solid Was:e.
Physical/Chemical Methods”, SW-846. Third Edition including promulgated Update 1.

By

GTEL Wichita. KS .
W6040290 Page: 1



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0290
" Date Reported: 04-25-96

QA NONCONFORMANCE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

1.0 Sample Handlin
1.1 Sample handling and holding time criteria were not met for 0 samples.
2.0 )1} ound veri

2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.

3.0  Matrix Spike (MS) Accuracy

3.1 The recovery limits were exceeded inthe matrix spike for 0 compounds as shown in Table 3.

4.0 Sample Duplicate Precision

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3.

5.0 Method Blanks

5.1 Zero target compounds were found in the method blank as shown in Table 4.
6.0 Laboratory Control Sample Accuracy

6.1 The recovery limits were exceeded in the laboratory control sample for zero compounds as
shown in Table 5.

GTEL Wichita, KS
6040290.DOC:1



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0290
Date Reported: 04-25-96

Table 2

SURROGATE COMPOUND RECOVERY
ortho-Terphenyl

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

Acceptability Limits3: 22.6-147

GTEL No. Surrogate %ecovery
Method Blank 04-17-96 79.7
L.CSS 04-17-96 94.5
W6040311-01MS 66.0
W6040311-01MD 73.2
W6040290-01 66.7
W6040290-02 58.5
'W6040290-03 75.8
W6040311-04 58.8

a  Acceptability limits are derived from statistical analysis of laboratory samples.
* Indicates surrogate recovery outside of acceptability limits.

MS: Matrix Spike
MSD: Matrix Spike Duplicate

LCSS: Laboratory Control Sample Spike
LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6040290.DOC:2
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Project Number:
Project Name:

830012208
Holloman AFB

DO8 WAD 35
Holloman, NM

Work Order Number:
Date Reported:

Table 3

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water

W6-04-0290
04-25-96

GC/FID
Sample Spiked: W6040311-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %4
Analyte ug/L ug/L ug/L Recovery
Diesel Fuel 3770 1220 4110 76.7 23.2-105
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Diesel Fuel 3770 4750 93.6 19.8 36.7 23.2-105
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis
of laboratory samples.
RPD: 0 out of 1 outside limits.
Spike Recovery: 0 out of 2 outside limits,
Table 4
METHOD BLANK RESULTS
Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID
Date Extracted 04-17-96
“ Analyte Concentration, ug/L "

" Diesel Fuel <100

GTEL Wichita, KS
6040290.DOC:3



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0290
Date Reported: 04-25-96

Table 5
LABORATORY CONTROL SAMPLE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water

GC/FID Modified 8015

Sample Spiked: Reagent H70 04-17-96
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %2

Analyte ug/L ug/L ug/L Recovery
Diesel Fuel 2000 <100 1200 60.0 23.2-105
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis
of laboratory samples.
Spike Recovery: 0 out of 1 outside limits.

GTEL Wichita, KS
6040250.D0OC:4



Project ID Number:

830012208

Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-040290
Date Reported: 04-25-96
ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 01 02 04
Client Identification | SSS7TMWO03 | SS57SP01 | SS57SP01
18-20 18-20 Dup
Date Sampled | 04-10-96 04-10-96 04-10-96
Date Analyzed | 04-24-96 | 04-24-96 04-24-96
QL*
Analyte Method & Units Concentration
Sulfate EPA 375.4 5 mg/L 2100 1800 2000

Distillation by 350.2.
Quantitation Limit

GTEL Wichita, KS
6040290.INO : 1




1.0

2.0

3.0

4.0

5.0

6.0

Project ID Number: 830012208
Project Name: Holloman AFB

DO8 WAD 35
Holloman, NM
Work Order Number: 'W6-040290
Date Reported: 04-25-96 o,
@
QA NONCONFORMANCE SUMMARY
Inorganics
Sample Handling
1.1 Sample handling and holding time criteria were not met for 0 samples.
Initial Calibration Verification
2.1 The criteria for the calibration verification QC Check Sample was exceeded for 0 samples as shown
in Table 2.
Method Blanks
3.1 Zero target analytes were found in the method blank as shown in Table 3.
Matrix Spike (MS) Accuracy
4.1 The recovery limits were exceeded in the matrix spike for 0 analyte as shown in Table 4.

Sample Duplicate Precision e

5.1 The maximum percent difference (RPD) was exceeded for 0 analytes in the duplicate samples as e
shown in Table 5.

Laboratory Control Sample

6.1 The recovery limits were not met for O analytes in the Laboratory Control Sample as shown in Table
6.

GTEL Wichita, KS
6040290.INO : 2



Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-040290
Date Reported: 04-25-96

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % Limits, %%
Sulfate 20.0 20.8 mg/L 104 90-110

a Acceptability limits established by laboratory practice.

Table 3
BLANK REPORT
Inorganics
Initial Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 NA mg/L

NA - Not Applicable

GTEL Wichita, KS
6040290.INO : 3



Project ID Number:
Project Name:

Work Order Number:
Date Reported:

Table 4
MATRIX SPIKE (MS) RECOVERY SUMMARY

830012208
Holloman AFB
D08 WAD 35
Holloman, NM
W6-040290
04-25-96

s

Inorganics
Sample Spiked: W6040311-04
MS Sample Sample Amount Units MS, % Acceptability
Analyte Result Result Added Recovery Limits, %#
Sulfate 3460 1660 1820 mg/L 107 80-120
a Acceptability limits established by laboratory practice.
Table 5
LABORATORY DUPLICATE SAMPLE RESULTS
AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY
Inorganics
Sample Duplicate Maximum "
Analyte Result Result Units RPD, % RPD, %@
Sulfate 3460 3470 mg/L 0.289 20

Acceptability limits established by laboratory practice.

GTEL Wichita, KS
6040290.INO : 4
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Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-040290
Date Reported: 04-25-96
Table 6 -
LABORATORY CONTROL SAMPLE RESULTS
Inorganics
Expected Observed Units Recovery, % Acceptability
Analyte Result Result Limits, %8
Sulfate 123 116 mg/L 94.3 80-120

Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040290.INO : §




ANALYTICAL RESULTS

Metals
GTEL Client 1D: 830012208
Login Number: W6040290
Project ID (number): 830012208 Method: EPA 6010A
Project ID (name):  HOLLOMAN AFB/DO8 WAD 35/HOLLOMAN/NM Matrix: Aqueous
Sy
GTEL Sample Number W6040290-01 W6040290- 02 W6040290-03 W6040290-04 ., .
Client ID SS57MW03  SS57SP01 18-20 SS57SP01 28-30 SS57SP01 18-20DUP
Date Sampled 04/10/96 04/10/96 04/10/96 04/10/96
Date Prepared 04/16/96 04/16/96 04/16/96 04/16/96
Date Analyzed 04/16/96 04/16/96 04/16/96 04/16/96
Dilution Factor 1.00 1.00 1.00 1.00
Reporting
Analyte ____Limit__ Units - Concentration: ,; » -
Tron . U0 wgi =10 e Zie. . o3
Notes :
Ditution Factor:
Dilution factor indicates the adjustments made for sample dilution.
EPA 6010A:
Digestion for Total Metals by EPA Method 3010A. “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods”. SW-846, Third Edition including
Update 1.
W6040290-01:

The results indicate dissolved metals.
W6040290-02:

The results indicate dissolved metals.
W6040290-03:

The results indicate dissolved metals.
W6040290-04:

The results indicate dissolved metals.

GTEL Wichita, KS
W6040290 Page: 1



1.0

2.0

3.0

4.0

5.0

6.0

Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-040290
Date Reported: 04-25-96

QA NONCONFORMANCE SUMMARY

Sample Handling

1.1 Sample handling and holding time criteria were not met for zero samples.
Initial Calibration Verification

2.1 The validity for the calibration verification was exceeded for zero samples as shown in Table 2.

Method Blanks

3.1 Zero target elements were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded inthe matrix spike and matrix spike duplicate for zero elements
as shown in Table 4A and Table 4B.

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zero elements in the matrix spike and
matrix spike duplicate samples as shown in Table 4A and Table 4B.

Laboratory Control Sample

6.1 The recovery limits were not met for zero elements for the laboratory control samples as shown in
Table 5.

GTEL Wichita, KS
6040290.INO : 6



830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-040290
04-25-96

Project ID Number:
Project Name:

Work Order Number:
Date Reported:

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT
Metals in Water2

Analyte

Observed Result, Acceptability

Expected Result,
ug/L

ug/L

Recovery, %

Limits, %3

Iron

997

1010

101

90-110

Acceptability limits as per EPA Contract Laboratory Program

Table 3
BLANK REPORT

Metals in Water

Analyte

Initial
Calibration
Blank, ug/L

Preparation
Blank, ug/L

Iron

<100 <100

<#

GTEL Wichita, KS

6040290.INO : 7

Not detected at the indicated detection limit(#)
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Table 4A

Project ID Number:
Project Name:

Work Order Number:
Date Reported:

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-040290
04-25-96

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water

Sample Spiked: W6040290-01
Spike Sample MS MS Acceptability Limits, %8
Added, Concentration, Concentration, Percent
Analyte ug/L ug/L ug/L Recovery
Iron 2000 <100 1840 92.5 80-120
a Acceptability limits as per EPA Contract Laboratory Program.

NA  Not applicable; initital sample concentration greater than four times spike amount.

Table 4B
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water

Spike MSD MSD Acceptability Limits, %8
Added, Concentration, Percent
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Iron 2000 1850 92.7 0.273 20.0 80-120
a Acceptability limits as per EPA Contract Laboratory Program.

NA  Not applicable; initital sample concentration greater than four times spike amount.

GTEL Wichita, KS
6040290.INO : 8




Project ID Number: 830012208
Project Name: Holloman AFB

DO8 WAD 35
Holloman, NM
Work Order Number: W6-040290
Date Reported: 04-25-96 22N
e 4

Table 5

LABORATORY CONTROL SAMPLE RESULTS

Metals in Water
Expected Result, Observed Result, Acceptability
Analyte ug/L ug/L Recovery, % Limits, %2
Iron 2000 1920 96.1 80-120

Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040290.INO : 9
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NEI/GTEL

ENVIRONMENTAL . . ~
WP L ABORATORIES, INC. AFR 30 1930 -

Midwest Region
4211 May Avenue
Wichita, KS 67209
(316) 945-2624
(800) 633-7936
{316) 945-0506 (FAX}

April 26, 1996

Chuck Schick

GROUNDWATER TECHNOLOGY, INC
2501 Yale Blvd Se #204
Albuquerque, NM 87106

RE: GTEL Client ID: 830012208
Login Number: W6040311
Project ID (number): 830012208
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM

Dear Chuck Schick:

Enclosed please find the analytical results for the samples received by GTEL —
Environmental Laboratories, Inc. on 04/13/96 under Chain-of-Custody Number(s)
42285.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
for this project met QA/QC criteria unless otherwise stated in the footnotes.
This report is to be reproduced only in full.

NEI/GTEL is certified by the U.S. Army Corp of Engineers Laboratory Validation,
expiration date March 18, 1997.

If you have any questions regarding this analysis, or if we can be of further
assistance, please call our Customer Service Representative.

Sincerely,
GTEL Environmental Laboratories, Inc.

’{ﬁk;_c?‘é£ézi?§:i/ ,
// C/f/&)éf’{’amf;f < e,
i
.7 Terry R. Loucks
Laboratory Director

- it



ANALYTICAL RESULTS

Metals
GTEL Client ID: 830012208
~'.0gin Number: W6040311
.~,roject ID (number): 830012208 Method: EPA 6010A
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Aqueous

GTEL Sample Number W6040311-01 -- --
Client ID SSHK7SP01 38-40 -- - .-
Date Sampled 04/11/96 -- .- -

Date Prepared 04/16/96
Date Analyzed 04/16/96
Dilution Factor 1.00
Reporting
Analyte _ ~ Limit __ Units __Concentration:
Iron S i e oo 1000 ugll o 140 e e : e S
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

EPA 601.0A:
Digestion for Total Metals by EPA Method 3010A. "Test Methods for Evaluating Solid Waste. Physical/Chemical Methods”. SW-846, Third Edition including
Update 1.

W6040311-01:
The results indicate dissolved metals.

GTEL Wichita, KS
o WE040311 Page: 1



1.0

2.0

3.0

4.0

5.0

6.0

Project ID (Number): 830012208
Project ID (Name): Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96

QA NONCONFORMANCE SUMMARY

Sample Handling

1.1 Sample handling and holding time criteria were not met for zero samples.

Initial Calibration Verification

2.1 The validity for the calibration verification was exceeded for zero samples as shown in
Table 2.
Method Blanks
3.1 Zero target elements were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike and matrix spike duplicate for zero
elements as shown in Table 4A and Table 4B.

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zero elements in the matrix
spike and matrix spike duplicate samples as shown in Table 4A and Table 4B.

Laboratory Control Sample

6.1 The recovery limits were not met for zero elements for the laboratory control samples as
shown in Table 5.

GTEL Wichita, KS
6040311.DOC:1



Project ID (Number): 830012208
Project ID (Name): Holloman AFB

DO8 WAD 35
Holloman, NM

Work Order Number: W6-04-0311
Date Reported: 04-26-96

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Metals in Water?

Analyte

Expected
Result, ug/L

Observed
Result, ug/L

Acceptability
Recovery, % Limits, %2

Iron

997

1010

101 90-110

a Acceptability limits as per EPA Contract Laboratory Program

Table 3

BLANK REPORT

Metals in Water

Analyte

Initial

Calibration
Blank, ug/L

Preparation
Blank, ug/L

Iron

<100

<100

<# Not detected at the indicated detection limit(#)

GTEL Wichita, KS
6040311.DOC:2




830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0311
04-26-96

Project ID (Number):
Project ID (Name):

Work Order Number:
Date Reported:

W,

Table 4A
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water

Sample Spiked: W6040290-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L _{Recovery
Iron 2000 <100 1840 92.5 80-120

a Acceptability limits as per EPA Contract Laboratory Program.

NA Not applicable; initital sample concentration greater than four times spike amount.

Table 4B
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water

Spike MSD MSD Acceptability Limits,
Added, | Concentration, Percent %3
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Iron 2000 1850 92.7 0.273 20.0 80-120

a Acceptability limits as per EPA Contract Laboratory Program.

NA  Not applicable; initital sample concentration greater than four times spike amount.

GTEL Wichita, KS
6040311.DOC:3



Project ID (Number):
Project ID (Name):

Work Order Number:
Date Reported:

Table 5

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0311
04-26-96

LABORATORY CONTROL SAMPLE RESULTS

Metals in Water

Expected Result, | Observed Result, , Acceptability
Analyte ug/L ug/L Recovery, % Limits, %2
Iron 2000 1920 96.1 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, XS
6040311.DOC:4




Project ID (Number):

830012208

GTEL Wichita, KS
6040311.DOC:5

Project ID (Name): Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96
ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 02 03 04
Client Identification | SSS7TMWOS5 | SS5TMWO09 |SS57TMWO07
Date Sampled | 04-12-96 04-12-96 04-12-96
Date Analyzed | 04-24-96 04-24-96 04-24-96
QL*
Analyte Method & Units Concentration
Sulfate EPA 375.4 | 5mg/L 1700 1800 1500
* Quantitation Limit

oo



1.0

2.0

3.0

4.0

5.0

6.0

Project ID (Number): 830012208
Project ID (Name): Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96

QA NONCONFORMANCE SUMMARY

Inorganics
Sample Handling
1.1 Sample handling and holding time criteria were not met for 0 samples.

Initial Calibration Verification

2.1 The criteria for the calibration verification QC Check Sample was exceeded for () samples
as shown in Table 2.

Method Blanks
3.1 Zero target analytes were found in the method blank as shown in Table 3.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for 0 analyte as shown in Table 4.

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for 0 analytes in the duplicate
samples as shown in Table 5.

Laboratory Control Sample

6.1 The recovery limits were not met for O analytes inthe Laboratory Control Sample as shown
in Table 6.

GTEL Wichita, KS
6040311.DOC:6



Project ID (Number):
Project ID (Name):

Work Order Number:

Table 2

Date Reported:

830012208

Holloman AFB

DO8 WAD 35

Holloman, NM

W6-04-0311

04-26-96 e

INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % | Limits, %8
Sulfate 20.0 20.8 mg/L 104 90-110
a Acceptability limits established by laboratory practice.
Table 3
BLANK REPORT
Inorganics
Initial Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 NA mg/L
NA - Not Applicable
Table 4
MATRIX SPIKE (MS) RECOVERY SUMMARY
Inorganics
Sample Spiked: W6040311-04
MS Sample Amount Units MS, % |Acceptability
Analyte Sample Result Added Recovery | Limits, %3
Result
Sulfate 3460 1660 1820 mg/L 107 80-120

a Acceptability limits established by laboratory practice.

GTEL Wichita, KS
6040311.DOC:7




Project ID (Number): 830012208
Project ID (Name): Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96

Table §

LABORATORY DUPLICATE SAMPLE RESULTS
AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY

Inorganics
Sample Duplicate Maximum
Analyte Result Result Units RPD, % RPD, %2
Sulfate 3460 3470 mg/L 0.289 20

Acceptability limits established by laboratory practice.

Table 6
LABORATORY CONTROL SAMPLE RESULTS

Inorganics
Expected Observed Units Recovery, % | Acceptability
Analyte Result Result Limits, %%
Sulfate 123 116 mg/L 94.3 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040311.DOC:8



ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208
Login Number: W6040311 -y
Project ID (number): 830012208 Method: GC ?
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Aqueous
GTEL Sample Number W6040311-01 W6040311-02 W6040311-03 W6040311-04
Client ID SS57SP01 38-40 SS57MW05 SS57MW09 SS57MW07
Date Sampled 04/11/96 04/12/96 04/12/96 04/12/96
Date Prepared 04/17/96 04/17/96 04/17/96 04/17/96
Date Analyzed 04/23/96 04/23/96 04/23/96 04/23/96
Dilution Factor 1.00 1.00 1.00 1.00
Reporting
Analyte Limit Units Concentration:
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3510 (1iquid/liquid). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has

been modified to include quantitation by applying calibration and quality assurance guidelines outlined in "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods™, SW-846, Third Edition including promulgated Update 1.

GTEL Wichita, KS
W6040311 Page: 1
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Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96

QA NONCONFORMANCE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

1.0

2.0

3.0

4.0

5.0

6.0

Sample Handling

1.1 Sample handling and holding time criteria were not met for 0 samples.

Surrogate Compound Recoveries

2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.

Matrix Spike (MS) Accuracy

3.1 The recovery limitswere exceeded inthe matrix spike for 0 compounds as shown in Table 3.

Sample Duplicate Precision

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3.

Method Blanks
5.1 Zero target compounds were found in the method blank as shown in Table 4.

Laboratory Control Sample Accuracy

6.1 The recovery limits were exceeded in the laboratory control sample for 0 compounds as
shown in Table 5.

GTEL Wichita, KS
6040311.BLU:1



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96

Table 2

SURROGATE COMPOUND RECOVERY
ortho-Terphenyl

Total Petrolenm Hydrocarbons as Diesel Fuel in Water

GC/FID
Acceptability Limits3: 22.6-147
GTEL No. Surrogate 91;ecovery
Method Blank 04-17-96 79.7
LCSS 04-17-96 94.5
W6040311-01 82.0
W6040311-01MS 66.0
W6040311-01MD 73.2
W6040311-02 77.9
W6040311-03 75.4
W6040311-04 78.4

a Acceptability limits are derived from statistical analysis of laboratory samples.
* Indicates surrogate recovery outside of acceptability limits.
MS: Matrix Spike
MSD: Matrix Spike Duplicate
LCSS: Laboratory Control Sample Spike
LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6040311.BLU:2
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Project Number:
Project Name:

Work Order Number:
Date Reported:

Table 3

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0311
04-26-96

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

Sample Spiked: W6040311-01 ‘
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L Recovery
Diesel Fuel 3770 1220 4110 76.7 23.2-105
Spike MSD MSD Acceptability Limits, %8
Added, | Concentration, Percent
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Diesel Fuel 3770 4750 93.6 19.8 36.7 23.2-105
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis

of laboratory samples.

0 out of 1 outside limits.

RPD:
0 out of 2 outside limits.

Spike Recovery:

Table 4
METHOD BLANK RESULTS

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

Date Extracted 04-17-96

" Analyte Concentration, ug/L

Diesel Fuel <100
I

GTEL Wichita, KS
6040311.BLU:3



Project Number:

830012208

Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0311
Date Reported: 04-26-96
Table §
LABORATORY CONTROL SAMPLE
Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID Modified 8015
Sample Spiked: Reagent HyO 04-17-96
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L. Recovery
Diesel Fuel 2000 <100 1200 60.0 23.2-105
- Indicates values outside of acceptability limits.

a Acceptability limits are derived from statistical analysis
of laboratory samples.

Spike Recovery: 0 out of 1 outside limits.

GTEL Wichita, KS
6040311.BLU:4
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WP ABORATORIES, INC. MAY 0 6 1996

NEI/GTEL

ENVIRONMENTAL

o,

-

Midwest Region
4211 May Avenue
Wichita, KS 67209
(316) 945-2624
(800) 633-7936
(316) 945-0506 (FAX)

April 25, 1996

Chuck Schick

GROUNDWATER TECHNOLOGY, INC
2501 Yale Blvd Se #204
Albuquerque, NM 87106

RE: GTEL Client ID: 830012208
Login Number: W6040254
Project ID (number): 830012208
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM

Dear Chuck Schick:

«fu%b
R

Enclosed please find the analytical results for the samples received by GTEL il
Environmental Laboratories, Inc. on 04/11/96 under Chain-of-Custody Number(s)
45102.

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
for this project met QA/QC criteria unless otherwise stated in the footnotes.
This report is to be reproduced only in full.

NEI/GTEL is certified by the U.S. Army Corp of Engineers Laboratory Validation,
expiration date March 18, 1997.

If you have any questions regarding this analysis, or if we can be of further
assistance, please call our Customer Service Representative.

Sincerely,
GTEL Environmental Laboratories, Inc.

,;v,,\ ¢ S‘{Jf&b

g
/Terry R. Lo

Laboratory Director
250

g



ANALYTICAL RESULTS

Metals
~ GTEL Client ID: 830012208
ogin Number: W6040254
~-rroject ID (number): 830012208 Method: EPA 6010A
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Aqueous
GTEL Sample Number W6040254-01 W6040254-02 W6040254-03 --
Client ID SS57MW04 SS57MW02 SS57MW01 --
Date Sampled 04/09/96 04/09/96 04/09/96 --
Date Prepared 04/16/96 04/16/96 04/16/96
Date Analyzed 04/16/96 04/16/96 04/16/96 .-
Dilution Factor 1.00 1.00 1.00 -
Reporting
Analyte
Iron
Notes:

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

EPA 6010A:
Digestion for Total Metals by EPA Method 3010A. "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods”, SW-846. Third Edition including
Update 1.
W6040254-01:
The results indicate dissolved metals.
W6040254-02:
The resuits indicate dissolved metals.
W6040254-03:
The results indicate dissolved metals.

GTEL Wichita, KS
~ o W6040254 Page: 1



1.0

2.0

3.0

4.0

5.0

6.0

GTEL Wichita, KS

Project Number: 830012208
Project Name: Holloman AFB

DO8 WAD 35 ™
Holloman, NM s B
Work Order Number: W6-04-0254
Date Reported: 04-17-96
QA NONCONFORMANCE SUMMARY
Sample Handlin
1.1 Sample handling and holding time criteria were not met for zero_ samples.
Initial Calibration_Verification
2.1 The validity for the calibration verification was exceeded for zero samples as shown in
Table 2.
Method Blanks
3.1 Zero target elements were found in the method blank as shown in Table 3. o

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded inthe matrix spike and matrix spike duplicate for zero
elements as shown in Table 4A and Table 4B.

Sample Duplicate Precision

5.1 The maximum percent difference (RPD) was exceeded for zero elements in the matrix
spike and matrix spike duplicate samples as shown in Table 4A and Table 4B.

Laboratory Control Sample

6.1 The recovery limits were not met for zero elements for the laboratory control samples as
shown in Table 5.

B,

5. et

6040254.DOC:5



Project Number:

Work

Table 2
INITIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT
Metals in Water?

830012208

Project Name: Holloman AFB
DO8 WAD 35
: Holloman, NM
Order Number: W6-04-0254
Date Reported: 04-17-96

Analyte

Expected
Result, ng/L

Observed
Result, ug/L

Recovery, %

Acceptability
Limits, %2

Iron

0.997

1010

101

90-110

a Acceptability limits established by laboratory practice

Table 3

BLANK REPORT

Metals in Water

Analyte

Initial

Calibration
Blank, ug/L

Preparation
Blank, ug/L

Iron

<100

<100

<# Not detected at the indicated detection limit(#)

GTEL Wichita, KS
6040254.DOC:6




830012208
Holloman AFB oy
DO8 WAD 35
Holloman, NM et
Work Order Number: W6-04-0254

Date Reported: 04-17-96

Project Number:
Project Name:

Table 4A ‘
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water
Sample Spiked: W6040290-01
Spike Sample MsS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L Recovery
Iron 2000 <100 1840 92.5 80-120

a Acceptability limits as per EPA Contract Laboratory Program.

NA  Not applicable; initital sample concentration greater than four times spike amount.

Table 4B
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Metals in Water

Spike MSD MSD Acceptability Limits,
Added, | Concentration, Percent %a -
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Iron 2000 1850 92.7 0.273 20.0 80-120

a Acceptability limits as per EPA Contract Laboratory Program.

NA  Not applicable; initital sample concentration greater than four times spike amount.

GTEL Wichita, KS
6040254.DOC:7
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Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-17-96

Table §
LABORATORY CONTROL SAMPLE RESULTS

Metals in Water

Expected Result, | Observed Result, Acceptability
Analyte ug/L ug/L Recovery, % Limits, %2
Iron 2000 1920 96.1 80-120

a Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040254.DOC:8




Project ID Number: 830012208
Project Name: Holloman AFB
D08 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-25-96
ANALYTICAL RESULTS
Inorganics
GTEL Sample Number 01 02 03
Client Identification | SSSTMWO04 | SS57TMWO02 | SS57TMWO01
Date Sampled | 04-09-96 | 04-09-96 | 04-09-96
Date Analyzed | 04-24-96 | 04-24-96 | 04-24-96
QL*
Analyte Method & Units Concentration
Sulfate EPA 375.4 5 mg/L 1700 1700 1700

Distillation by 350.2.
Quantitation Limit

GTEL Wichita, KS
6040254.INO : 1
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Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-25-96

QA NONCONFORMANCE SUMMARY

Inorganics
1.0 Sample Handling
1.1 Sample handling and holding time criteria were not met for § samples.
2.0 Initia] Calibration Verification
2.1 The criteria for the calibration verification QC Check Sample was exceeded for 0 samples as shown
in Table 2.
3.0  Method Blanks
3.1 Zero target analytes were found in the method blank as shown in Table 3.
4.0 Matrix Spike (MS) Accuracy
4.1 The recovery limits were exceeded in the matrix spike for 0 analyte as shown in Table 4.
5.0 Sample Duplicate Precision
5.1 The maximum percent difference (RPD) was exceeded for 0 analytes in the duplicate samples as
shown in Table 5.
6.0 Laboratory Control Sample
6.1 The recovery limits were not met for O analytes in the Laboratory Control Sample as shown in Table

6.

GTEL Wichita, KS
6040254.INO : 2



Project ID Number:
Project Name:

Work Order Number:

Table 2

Date Reported:

830012208

Holloman AFB
DO8 WAD 35
Holloman, NM

W6-04-0254
04-25-96

INITTIAL CALIBRATION VERIFICATION QC CHECK SAMPLE REPORT

Inorganics
Expected Observed Acceptability
Analyte Result Result Units Recovery, % Limits, %8
Sulfate 20.0 20.8 mg/L 104 90-110
a Acceptability limits established by laboratory practice.
Table 3
BLANK REPORT
Inorganics
Initial Preparation Units
Analyte Calibration Blank Blank
Sulfate <5 NA mg/L

NA - Not Applicable

GTEL Wichita, KS
6040254.INO : 3
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Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-25-96
Table 4
MATRIX SPIKE (MS) RECOVERY SUMMARY
Inorganics
Sample Spiked: W6040311-04
MS Sample Sample Amount Units MS, % Acceptability
Analyte Result Result Added Recovery Limits, %2
Sulfate 3460 1660 1820 mg/L 107 80-120
a Acceptability limits established by laboratory practice.

GTEL Wichita, KS
6040254.INO : 4




LABORATORY DUPLICATE SAMPLE RESULTS

Project ID Number:
Project Name:

Work Order Number:
Date Reported:

Table 5

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0254
04-25-96

AND RELATIVE PERCENT DIFFERENCE (RPD) SUMMARY

Inorganics
Sample Duplicate Maximum
Analyte Result Result Units RPD, % RPD, %42
Sulfate 3460 3470 mg/L 0.289 20

Acceptability limits established

GTEL Wichita, KS
6040254.INO : 5

by laboratory practice.
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Project ID Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-25-96

Table 6
LABORATORY CONTROL SAMPLE RESULTS

Inorganics
Expected Observed Units Recovery, % Acceptability
Analyte Result Result Limits, %2
Sulfate 123 116 mg/L 94.3 80-120

Acceptability limits established by laboratory practice

GTEL Wichita, KS
6040254.INO : 6




ANALYTICAL RESULTS
Total Petroleum Hydrocarbons By GC

GTEL Client ID: 830012208
Login Number: W6040254 T
Project ID (number): 830012208 Method: GC
Project ID (name): HOLLOMAN AFB/D08 WAD 35/HOLLOMAN/NM Matrix: Aqueous
GTEL Sample Number W6040254-01 W6040254-02 W6040254-03 .-
Client ID SS57MW04 SS57MW02 SS57MW01
Date Sampled 04/09/96 04/09/96 04/09/96
Date Prepared 04/12/96 04/12/96 04/12/96
Date Analyzed 04/16/96 04/16/96 04/16/96
Dilution Factor 1.00 1.00 1.00 —
Reporting
Analyte Limit Units Concentration:
TPH as TR T : —
Notes;

Dilution Factor:
Dilution factor indicates the adjustments made for sample dilution.

GC:
Extraction by EPA Method 3510 (liquid/liquid). ASTM Method D3328(modified) is used for qualitative identification of fuel patterns. The method has
been modified to include quantitation by applying calibration and quality assurance guidelines outlined in “Test Methods for Evaluating Solid Wastz
Physical/Chemical Methods”, SW-846, Third Edition including promulgated Update 1.

GTEL Wichita, KS Ty
W6040254 Page: 1 o



Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-17-96

QA NONCONFORMANCE SUMMARY

Total Petrolenm Hydrocarbons as Diesel Fuel in Water
GC/FID

1.0

2.0

3.0

4.0

5.0

6.0

Sample Handling

1.1 Sample handling and holding time criteria were not met for 0 samples.

Surrogate Compound Recoveries

2.1 The recovery limits were exceeded for 0 surrogate compounds as shown in Table 2.

Matrix Spike (MS) Accuracy

3.1 The recovery limitswere exceeded 1inthe matrix spike for 0 compounds as shown in Table 3.

Sample Duplicate Precision

4.1 The maximum percent difference (RPD) was exceeded for 0 compounds in the duplicate
samples as shown in Table 3.

Method Blanks

5.1 Zero target compounds were found in the method blank as shown in Table 4.
Laboratory Control Sample Accuracy

6.1 The recovery limits were exceeded in the laboratory control sample for Zero compounds as
shown in Table 5. :

GTEL Wichita, KS
6040254.DOC:1



Project Number:
Project Name:

Work Order Number:

Date Reported:

SURROGATE COMPOUND RECOVERY

ortho-Terphenyl

Total Petroleum Hydrocarbons as Diesel Fuel in Water

Acceptability Limits3: 22.6-147%

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0254
04-17-96

GTEL No. Surrogate Recovery
(4
Method Blank 04-12-96 52.1
LCSS 04-12-96 73.5
W6040254-01 77.4
W6040254-01MS 73.8
W6040254-01MSD 76.3
W6040254-02 64.0
W6040254-03 55.8

a  Acceptability limits are derived from statistical analysis of laboratory samples.

* Indicates surrogate recovery outside of acceptability limits.

MS: Matrix Spike
MSD: Matrix Spike Duplicate
LCSS: Laboratory Control Sample Spike

LCSSD: Laboratory Control Sample Spike Duplicate

GTEL Wichita, KS
6040254.DOC:2
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Project Number:
Project Name:

Work Order Number:

Date Reported:

Table 3

830012208
Holloman AFB
DO8 WAD 35
Holloman, NM
W6-04-0254
04-17-96

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE SUMMARY

Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID

Sample Spiked: W6-04-0254-01
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L Recovery
Diesel Fuel 4170 252 2600 56.3 23.2-105
Spike MSD MSD Acceptability Limits, %2
Added, | Concentration, Percent
Analyte ug/L ug/L Recovery RPD %
RPD % Recovery
Diesel Fuel 4170 2680 58.2 3.3 36.7 23.2-105
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis

of laboratory samples.

0 out of 1 outside limits.

RPD:
0 out of 2 outside limits.

Spike Recovery:

Table 4
METHOD BLANK RESULTS

Total Petroleumm Hydrocarbons as Diesel Fuel in Water
GC/FID

Date Extracted 04-12-96

" Analyte Concentration, ug/L

| Diesel Fuel <100

GTEL Wichita, KS
6040254.DOC:3




Project Number: 830012208
Project Name: Holloman AFB
DO8 WAD 35
Holloman, NM
Work Order Number: W6-04-0254
Date Reported: 04-17-96
Table 5
LABORATORY CONTROL SAMPLE SPIKE SUMMARY
Total Petroleum Hydrocarbons as Diesel Fuel in Water
GC/FID
Sample Spiked: Reagent Water 04-12-96
Spike Sample MS MS Acceptability Limits,
Added, | Concentration, | Concentration, | Percent %a
Analyte ug/L ug/L ug/L Recovery
Diesel Fuel 2000 <100 1100 55.0 23.2-105
* Indicates values outside of acceptability limits.
a Acceptability limits are derived from statistical analysis

of laboratory samples.

Spike Recovery:

GTEL Wichita, XS
6040254.DOC:4

0 out of 1 outside limits.

Ty

S,

.



. 4211 MAY AVE, Ay '
ﬁd GTE l- 316) 945-2624 AND ANALYSIS REQUEST A%1n2
- \no'nwnnnmc 800 633‘7936 AT O L - R -, r . . G et wlt, g M Y . i N
AR S84 VR LI ) e - e g B p e b i)
e —— (B R R UL G S E
oL w Te | JerdoLo 7 .
G)R DWA 2 c GVFAX# <L 242 o} a g <‘1:
Company Address 2L el YA, S€ - Site Locauonbﬂc lowaw Af-15 E [g L. o \/T <
Ve { o Ojoj & ) < e
ALBUQUL Y aUE MM E 7106 | & g olo| |gl g & Bl ol&l- R
Project Manager: ¢ (U (T & r e Clieni Prqec‘sl ID. () E2 01 2208, é 8] 2 2l & 2l g o o D185 D
Lo 2 ~\| « ~ 2 e \‘,\' z
. (NAME) B 2| &lolal |, ol 818] 12]38la] [E] |§|75]S
I atlest that the proper field sampling Sampler Name (Print): 5| 8| 9| 2f 3 zlo|o Q tlElolQ |3 «)‘
procedures wers used during the - ~T — e e M eAl | E »| 81810 &{ 0o S| 2|2 8|l &l 3 g 5] a i
collection of these samples. (_ E e & el TS ¢ " 13151 @1 5lol 8] 3 82018 5l E 2lpol@lGIR E|—
. Method o| 818l e|al =5 BBl &5 2|8]al &l sl 2lalR] (& 0. 7
_ " Matrix ethoc Sampling§38§388&‘3308800>»§°8 Efj’\
Field GTEL |5 Preserved M I EHEHHHE E HEE R EE R R
e z . ol Il s|s| 8| s gjujulolgig|ol 3l el o, [Q1310(n\ Y
Sample Lab#Ag wl 5 AR R E I ISR EI I F R E e =
218l e . Bl B = s \
ony / |S|giaieiiRIE| ol 2| 2| |55 5 | 2 BB 825 E|B 55|55 5|5| 528|588 S|P
;o vl W w 3 . Y
des9uwoy |~ V|44 s | ] R e
assFMwoer | Y 2 U] 1 IS I RV [ [6us ~ors
N : - R 3
5S5EFMW| & 05 |H]Y v U THEY T
-
!
J
)
' -
’ (}
'\,S
TAT Speclal Handling SPECIAL DETECTION LIMITS ] REMARKS™T (2 o ,-AMF(ES Field (e -~&Q
Priority (24 hr) 0| GTEL Contact . o O.US—c.
Expedited (48 hr) O &
7 Business Days O OuotelContrac(# i ’4"‘“‘7?< P ])5,,8 WAD 3G
Other Confirmation # b . .
Business Days Olpo. & SPECIAL REPORTING REQUIREMENTS; Lab Use Only Lot #: Storage Location
. ‘1 o AR < NS
QA/QC Level : t -
Bluel CLPO  OtherD FAXJ Work Order #:
Relmquush by pler ‘ Date Time Received by:
. C -
CUSTODY .&"{/ Z)d \p S A {OA./ Fﬁé'f)ﬁ Mo A (o bo~ne (')/5 = / e ? \/:* €
RECORD Ralinquished by: Date Time Received by:~
4 | Retinquished by: ’l‘D/’"e) Ttme Received by Laboratory: .
2 | (o 50 Waybill #5 v N IR SR




Holloman Air Force Base Appendix D
Site SS-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pifot Test Report

APPENDIX D
PILOT TEST FIELD DATA

Draft Final October 1996



Site §S-57 Officers Club - Holloman AFB, NM

SOIL VENT PILOT TEST DATA RECORD

Test No. / COMMENTS: Date: d-1s- 4%
ExtractionWeliNo. VE 7 -/ Tester(s):
Scotr Steverson , Cu/?:ns W/UU*"
Description of Flow Regime: Site Name: O€€cers Clob HAER
25 7o £ lon '(MV\ Ve T-ol Barometric Press.. {3:08 30.9/ in Hg
Ambient Temp.: 65 O
Time at Startof Test. /(0 2- “Weather Conditicns: Summn +(_L¢-w~
Monitor point MW MW MW MW |Vacuum |Vacuum | Air Temperatue: . .| Air Flow Rate: Vapor Concentration: .
01 02 03 04 fat  Jat at  fat |velocity |voume[vOC |coz 027 |a@R |H.S
Cistance from Extraction | Blower |Blower | Blower - |blower |blower PA Vaz >}
VET-01 (ft) Well Inlet Qutlet well well
Time in Minutes | Measured Pressure {inches of water) (2) in W.C. in W.C. (° F)(° C) (° F)(a@) {fom) {scfm) {ppmv |%vol | %vol |ppm
2 o O A - (15 4LAS | 200 | 0.2 | /95 | ©
/ 2 6 <25 |/to0 {02 (20,2 | ©
A G o 0 A 2.5 |zooo L2 Po.3 | ©
Test Equipment:
Make and Model Vapor Concentrations: Notes: (1) Measured parameters at equivalent time periods
Vacuum SN M /tr(v“‘l (\.“d qo e /”""‘['“’L" e VOC: PD MMiw: Ree (e.g. every 15 minutes.....)
CO2 Meter [fodtec GA-90 Manuf.: (2) Stabilization of measured vacuum when change
O2Meter-4Gas /. dteclh G410 Model: in vacuum is less than 20% between equivalent
Alr Flow See -£lo M 32U-(07T5S Calibration Method timeframes.
RS0 (oesrecle &GT-300
5P
Blower: Rowrts 360 RAT




SOIL VENT PILOT TEST DATA RECORD

Site $8-57 Officers Club - Holloman AFB, NM

Test No. 2. COMMENTS: Date: ' 4-1s-4b
Extraction Well No. JE T-0/ Tester(s):
ScoTT STeRmgnn y Coexy \/JrubNT
Cescription of Flow Regime: Site Name: HAVC D, Ouars CiVb
50 7o Vo uuw. Szrometric Prass.: 20.39 & inHg
Ameient Teme.: /0 Oz
“ime at StantoiTest: [ b o Meawar Tondiihnd Cleor, Sonngy
ey '
Monitor point MW MW Mw MW  |{Vacuum |Vacuum | Air Temperatue: Air Flow Rate: Vapor Concentration:
01 02 03 04 |at at at at Velocity |Volume|VOC [CO2 {02 |Ger
Cistance from Extraction | Blower | Blower Blower blower blower [T
VET01 (i) Weii Inlet Qutlet well well
Time in Minutes  { Measured Pressure {inches of water) (2) in W.C. inw.C. {ChCc {C° F)(° C) |{fem) (scfm) [ppmv {%vol | %vol |ppm
2 o o s /[0S 135 1 0.9 1/29 | ©
= o @) | s /05 lzpoe0l0.2 1/20 ] 0
30 - 0./ o /s (05 |/9¢0 (0.2 [0.3 | ©
Test Equipment:
Make and Modei Vapor Concentrations: Notes: (1) Measured parameters at equivalent time periods
Vacuum VOC: PID (e.g. every 15 minutes.....)
CO2 Meter Manut.: (2) Stabilization of measured vacuum when change
02 Meter - 4 Gas Model: in vacuum is less than 20% between equivaient

Air Flow
PID/FID

Blower:

Calibration Method

timeframes.

(ol Wy,



SOIL VENT PILOT TEST DATA RECORD

Site $S-57 Officers Club - Holloman AFB, NM

Test No. 3 COMMENTS: Date: 4-16-90
Extraction WeliNo. /[ T= O ( Souwnles VET-01-] . llecred ot 0340 Tester(s):
o Suerwee  Commgrer ard _onR_ Tacllor by Scorr STCvensmn Coans Waiou T
Description of Flow Regime: i Site Name: O CCcers Club
E AT roc i ( o~ trewcl Barometric Press.: 20.4 in Hg
foll vecouoe . Ambient Temp.: 60 O
Time at Start of Test: O9 0D Weather Conditions: rC.
Monitor point Mw Mw MW MW [Vacuum | Vacuum | Air Temperatue: ‘ Air Flow Rate:. " | Vapor Concentration: | efflvent gfrcr
01 02 03 04 |at at at’ at. " {Velocity |Volume{VOC "{CO2 [02°" |Gea Corlonn
Distance from é li ! 2, 9 Extraction { Blower | Blower Blower blowef blower ' Mz':vzj .
VET-01 (ft) 1 Well Inlet Outlet well well rio) & Voo | ins //L e
Time in Minutes Measured Pressure (inches of water) (2) in W.C. in vﬁé (°F)(°C) (°F)% {fpm) (scfm) |ppmv | % vol % vol | ppm He £ J%;_r_&a
= -0.1/5 -0 zz 2. (25 /(40 1/¢30lo-4 1198 {pcloj/éeow | o | o
30 ~o.15 -0.02 23 5.2 /3/ /SS llbbolo.4 |19.7{0.410| /5% | o | o
Sysren. clhon /9 onin or repals & belr renbioen QK5 = (oo
(O [-0.l0 —0.02 /O
£o3 iy v AIn~ /LI-CH'S /lﬂ-mv:-z
/0:/ 5 Bustome 4€€ - rd3TanT | /0:40 !
<5 -0./7| —0.03 26 | Z2.% /45 /70 [j790| 6.2 [19.6 [0.6l0]/74° |0 | o
90 -0./5 -0.0/ 22 |2/ /26 /501192 ]0.211%C]o0.7]0l 1995 [ © [ D
/20 |-o0./5 —0.03 22 |2/ (2 /45 [lbzelo. 1 119.5 Jo.3l0] /485 [ o [©
/Y 0 -0./5 ~0.0 2 22|12/ /S /SO |/500f{0./ |[/9.{ |0.710| /460 o o
i l
|
| i 3 l ;
Test Eauipment:
Make and Model Vepor Concentrations: Notes: (1) Measured parameters gl equivzisni {ime periods
Vacuum EM U L:ywo( " {/‘J’ Fowy & /MM“"'“" VOS:  PID - M Ree (e.g. every 15 minutes.....)
CO2 Meter hond e G H-Go fhanuf.;

C2 Meter - 4 Gas

hendcaecd GA-10

I7adel

Air Flow

Seq K lovs  Wusdat 321 -(075

Lalibratian Method

PIB#FID

Geosxeclh 6T -3 02

ooy DoTCI 0w

Biower:

Reoovs LA/ 15 <

3¢ U RAL

(2} Stabilization of measured vacuum when change
in vacuum i¢ less than 20% between equivaient
timeframes.



AIR SPARGE PILOT TEST DATA RECORD
Site $8-57 Officers Club - Holloman AFB, NM
4

Test No, COMMENTS:

V"Pw- O T e v ‘(é:z*- UET‘D(

Date: H~lb-UL

Injection WellNo. S @-01 1¥-70

Tester(s}):

@ /30 ctn i 20 ‘WS ot vl

SteTT S'EWM— [C\)VL'T\s \;x)ﬂ.\éu'\’

Mode of Injection (Pulsed, Continuous,

Mf&w\dﬂ. X3 pl ol S e

Combined): ( ;y_\_,:s:mzao; Barometric Press.: 30.3% ¥ in Hg
Ambient Temp.: 773 OF
Time at Start of Test: _/ i 30 Weather Conditions: Pacxly Clovdu . windy
o7 7
Mghitor point SMPO1| SMPO1| SMPO1]| SMP02| SMP02| SMPO2| SMP03| SMP03| SMPO3[NsMPa{| MW| MW| MW| MW|Pressure | Pressure’ | Aif Tormm: | Air Flow Rate: |
B 1820 | 28-30 | 38-40 | 18-20 | 28-30 | 3840 | 18-20 | 28-30 | 2840 01| 02| 03| 04 Jat at fom™ " |veles#y  |Volume
s e I R e e e O Y 7 ol el - U2
Time in Minutes Measured Pressure '(i‘ﬁches of water) (2) /ﬁ’c <. W Al D i%ﬁj .&(/) (°FU){ C/)D (fpm) (scfm)
30 o/fl 2096 18|13/ 3240 200448 T Ay 9.2 0.3 © /o
90 20 /.7 o /0
20 /101 ©6310/0519/4 | 2/0a|0 /04| 118 84.1 |92 A IR4S
//0 (bosknarnes| M rS: o Piv 4 o 5\’/(‘: < 'O%’({M 20" WK, ot VEIZ-0/
(o BoronpFe~ 120, 72 ¥ 7.0 1 2.5 O //
/50 Yo b 3 121201018 %700 Lve [ Y020 % Yo
aDps .7 qg.2 /3
Lo 7 STadbt HWad \wyleotuwd Ze psf
24 ¢ %us|vesle/111%63 17/ 0 81711 | 743 |//.8]74.8 A 4. 5.3 | 5.0 o /5
237 6C Colleet bt simple| SP-bi-]8120-Af !
| - |
Test Equioment: Notes: (1) Measured parameters at equivalent time pericds
Make and Mode! {e.g. every 15 minutes.....)
Vacuum Roors IV RAT ORRP (2) Stabilization of measured vacuum when change
CO2 Meter Ladiee CA -qo0 SP-01 pas _/.535. o/ iru vacuum is fess than 20% between equivaient
02 Meter - 4 Gas timeframes.
it Flow: mw-0/ “ 396 AV
PIDARS M. Roe
H2S Meter - 4 Gas S5P-03  47% - -315 ~ 7"“//"‘”’/7‘&
Blower: Roots 32O RAT

(e
g, sav
P
L™



2577 sbs P
Rormst. 30,24 §

AIR SPARGE PILOT TEST DATA RECORD (continued)

Site $5-57 Officers Club - Holloman AFB, NM

Test No. L{ COMMENTS:
injection Well No. <sP-01 82
Mode of Injection (Pulsed, Continuous,
Combined): Cow\\ AUBVS
Time at Startof Test: | 4. 30
Date: tY-16-1¢ Tester(s): Ss  C\V.
OXYGEN
Monitor point SMPO1] SMP0O1{ SMPO1| SMP02{ SMP02| SMP02| SMP03| SMP03| SMP03| SMPO1] MW | MW [ MW | MW
18-20 | 28-30 § 38-40 | 18-20 | 28-30 | 38-40} 18-20 | 28-30 8-40 | 18-20 01 02 03 04
Time in Minutes Measured Oxygen Concentration (%)
30 206|208 22.6]| 206 |0.L | 20.L]|20.3 |20.7 |Zo./ 22.9 /6./
0 20.5 | 204 | 7zp.5S | zo.4 | 204 [204 | zo0.4] 20| 20.2- 20.7 /5
150 207 1205 |20.6 | 20.0120.61205S | 2061206 126.5 20.7 /2.3
A YO /5. 6
FIPIA 0.4 12021202 [20.3 {203 |20.2 |20.3 [20.3 | 20.] 20 .3 [2-3




AIR SPARGE PILOT TEST DATA RECORD (continued)
Site SS-57 Officers Club - Holloman AFB, NM

Test No. L‘ COMMENTS:

Injection Well No. $S@-01 1§- 20

Mode of Injection (Pulsed, Continuous,

Combined):

Time at Startof Test: ) 4+ 20

Date: 4-16 2 Testers): <5, £\
CARBON DIOXIDE
Monitor point SMPO1]| SMP01| SMP01} SMP02| SMP02] SMP02| SMP03| SMP03| SMP03| SMPO1}] MW | MW | MW | MW
18-20 { 28-30 | 38-40 | 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 3#8-40 | 18-20 01 02 03 04
Time in Minutes Measured Carbon Dioxide Concentration (% '
30 = o @) © % o o 0 o @) /8
90 o Qo o Vi O ) O o o Q o7
-Géel
(S o ) o B o 0 o o o o 3;‘{
.0
2.4 O Z.2 |
246 0 o o) 0 o o o o o o 3.7




AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holloman AFB, NM

Test No. Y | COMMENTS: ge‘m“ e (0L humbiid /

Injection WeliNo. <. 1320

Mode of Injection (Pulsed, Continuous,

Combined): CuseX.

Time at Start of Test: { H:3
Date: l{ {

é Tester{s): $.5.

—

A9

DISSOLVED OXYGEN

Monitor point | S#P01| S#P01| SAPO1[ SMP02[ SMP02] SMP02] SMP03[ SMP03] SMP03[_SMPOL] MW | MW | Mw | Mw |SM PO/ _Sﬁ%
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | ZB-40 | 1820 | o0f 02 | 03 | 04 |28-20 3%

Time in Minutes SPARGE Dissolved Oxygen (ppm) -
60 0] 05 (035035 [030] 0,5 [0.55]055 [0.30 1.5 115 040 0.3
120 1.0 10.65[6.5010.251035 [ 1.0 | n71510.95 | 0.501/25 /25 050 0.4
780 0.55] 045 | 040 0.35[0.30 [0.55 | ©.6|0.95[0.35 115 78 040 .40
280 [B0D

I N P S S SN /—\ﬂ'\
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AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holloman AFB, NM

Test No. Y COMMENTS: STort Ne 1wjesSwne \WFO Pl =i
Injection Well No. @0 \ = |$-20 X 20 psi {LW%TL J7E Copper mb.'i?__
Mode of Injection (Pulsed, Continuous, Mq:}u\, eprritiy Llow ~Fo /YO j22 9N
Combined): Carvex .
Felom ot @ 79730
Time at Start of Test:  Y¥23D [ 7:57
Date: Y-/, -90 Tester{s):
HELIUM
Backqrrovd 2 5,0 .
Monitor point | SMPO1| SMPQ1{ SMPO1{ SMP02| SMP02| SMP02| SMP03| SMP03{ SMPQ3} SMPO1{ MW | MW | MW | MW VET-0|
18-20 | 28-30 | 38-40 | 18-20 | 28-30 { 38-40{ 18-20 | 28-30 | 28-40 | 18-20 01 02 03 04 7
Time in Minuteg Measured Helium Concentration (%)
S 0.09 0.1
/O 0, b0
=) o./0 O./0 0.09% 0.0 [.5
20 0.1/0 0./0 Q.0 0.0 Q.99
2SS A-3
30 e 0.0 | 2-6
H73 ©.0| 0.90] 0.0 0.0 |oo0d |0.09 ] 0.0 |n08 |00O3 0.0 0.0
&z 0,90
|
|



Test No.

a

AIR SPARGE PILOT TEST DATA RECORD (continued)

injection Well No.

Mode cf injaction {Pulsed, Continuous,

Caornbina):

Time at Start of Test:

[L{:so

Date:

Y-06-36

COMMENTS:

Site 88-57 Officars Club - Hclloman AFB, NM

Tester(s):

HYDROGEN SULFIDE

Monitor point | SMPQ1t SMPQ1{ SMPO1] SMP02| SMPQ2! SMPQ2| SMP03{ SMPQ3] SMPQ3| SMPO1| MW | MW i MW I MW
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 { 18-20 | 28-30 i8-40 18-20 01 02 03 04
Time in Minuteg Measured Hydrogen Sulfide Concentration (%) ' o
30 © o O O O O |>zoo o o) O o
90 o 2 O ) Io) O 7200 © ) O >
| S0 @) o o ) o O [2200 o O O sy
24 b %) ) o o o O_[>200] o | O o) 15
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AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holioman AFB, NM

Test No. H COMMENTS: oy e . SMP FMUs
Injection Well No. S P-of [€-20 SPOo

Mode of Injection (Puised, Continuous,

Combined): CaX.

Time at Startof Test: _ { {:3b
Date: Y-/l 1y Tester(s):

DEPTH TO WATER

Monitor point | SWP01] SWPO1] SWPO1| SMP02| SMP02| SMP02| SMP03| SMP03| SMPO3] SMPG1] MW | MW | MW | Mw | SHPoI SMP))
18-20 | 28-30 | 38-40 | 1820 | 28-30 | 3840 | 1820 | 28-30 | B840 | 1820 01 | 02 | 03 | 04 2430 FYD

Time in Minuteg Depth to Water (Feet))/, 332 :

0O T2y 15210091059 li0.92] &R 173 112.01 |9 /0%, 1135 10.43 10.6)
12-0 T Tua=2ll4o 1/0.01[.0.55 (10.82] ilab |1, 7001,9%]9.00l/0.71 .53 10.34 10.50
/3D LIS 1 1149 1/0.05]i0.6€ 1/0.92 | 1-156] 11,712 | 11.9%19.17 [/0-5/ 1133 ,0.35 1058
220 .%o

-
T
|
i
[




Test No.
injecticn Well No.

5

SPOV-2¥-30

AIR SPARGE PILOT TEST DATA RECORD
Site §S-57 Officers Club - Holloman AFB, NM

comments: VET-0 | yvger

Cc¥Tve T oA

CTarred @ 6A:4H0 . Flow

2 1850 cfan

22 ", o VET-0!.

Date:

“-17- 94

Tester(s):

Scorr ITerxmzon  Curt.s [ JeienT

lode of Injection (Pulsed, Continuous, A o¥8V P ural di3o 9:50
Comiined): Cok- Swogobed 7, T 9chqlve . Barometric Press.: 30.35¥  30.26¥%  inHg
Sastem oo (107 =2 (17 Ambient Temp.: ¢8° °F
T I ‘wWeather Conditions: High C/w:/{, pu/uu(;f
: Monitor point SMPO1| SMPC1| SMPO1| SMP02| SMPO2| SMPO2| SMPO3| SMPO3| SMPO3| SMPO1| MW| MW| MW| MW/| Presesmm | Pressure | Alcgme: - | Air Flow Rate:
j ' 18-20 | 28-30 | 38-401 18-20 | 28-30 | 3840 | 18-20 | 28-30 | 28-40 | 1820 | 0t} 02| C3| 04 |=r Vgﬂ -lat temi L [ Vetesity | Volume
, Distancs from , Blowe BT o VETO/ gt
| sP01 1) 100 w45 || MR e flas wel
; s
! Time in Minutes Measured Pressure (inches of water) (2) HERES ™ I&J F&@ow (m@“'g {scfm)
?0235'5 o 2210 (SO
) Deed /0 \o| /301 2
/070 D 20 0} Y74 2-7\0 rzo0 | 5
Lz Yo | o | o2 “ostw | © o /6.3 1 2.30#H 251 b
: (77 Al of€ —|<hyy ok 15 |repa b '
2% fesvale~x | VES ' o o 2508 (50 | o
-1 0.4 12 © o /0.3 2.310% /20 A
| owEEER /50 o 7.4 48 102 [20 A
/7S ] o 2.7 1z-liozl /25 | 7
2/ 0 St Nel mydevman] Ao p¢; o /0 LYol (Y40 | O
325 Sorvia v ' 0/ o o ¥ 1/.3lol/25 | S
345 Spra~| sysge— o f @ /e (S o o Jr¥lolyss | o
Test Equipment: : Notes: (1) Measured parameters at equivalent time periods
Make and Modei (e.g. every 15 minutes.....)
Vacuum Rovis 3CU RAT (2) Stabilization of measured vacuum when change
CO2 Meter

02 Meter - 4 Gas

Air Flow  (Spenya)

PID/&SD
H2S Meter - 4 Gas
Blower:

['-ow;.@?‘{c./f- GA-90

Sea-flas  34//-04T0O
ﬂma uE

Gosrecl

Zoon .{ZU Mf

in vacuum is less than 20% between equivalent
timeframes.



AIR SPARGE PILOT TEST DATA RECORD (continued)
Site SS-57 Officers Club - Holloman AFB, NM

Test No. (=S COMMENTS:
injection Well No. <P-0l1-)Y-30

Mode of Injection (Pulsed, Continuous,
Combined):

o

Time at Startof Test: [/ ND: 0D
Date: Y-77-9¢ Tester(s): S. T1emmen ., Co uioHT

OXYGEN

Monitor point SMPO1| SMPO1| SMPO1| SMP02] SMP02} SMP02] SMP03| SMP03| MP03; SMPO1{ MW | MW | MW | MW
18-20 | 28-30 | 38-40 | 18-20 | 28-30 § 38-40 | 18-20 | 28-30 8-40 { 18-20 | O1 02 03 04

Time in Minutes Measured Oxygen Concentration (%)

o¥:'So 20.6 20.( 2.0.0 12-3
2 o 2o.4l /7.3 1204 | 20.2120./ |20./ |Zo. 4| 20.3 | 20.2 20.9 /6.7
125 20.4117.5120.2] 20.7]| 20.4|20.3|20.6| zo.t| 20.2 z/0/ [b-2 e
260 L/H _ 20.31 229120.%] 7 /.2
325 (209 | /7.7 ze-6]120.6[20.6120.5[208 (20,5 2(. 2] [0

/




AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holloman AFB, NM

Test No. =

COMMENTS:
injection Weli No. S £ 0/-2-3-30
Mode of Injection (Pulsed, Continuous,
Combined):
Time at Statof Test: [ O O
Date: Y-11-9¢0 Tester(s):

CARBON DIOXIDE

S STeempon, . ( . IWwigii T

Monitor point SMPO1| SMP01{ SMP01| SMP02{ SMP02| SMP02{ SMP03{ SMP03{ SMP03| SMPO1| MW | MW | MW | Mw
18-20 | 28-30 | 3840 ] 18-20 | 28-30 | 38-40 | 18-20 | 28-30 ~%8—40 18-20 01 02 03 04
Time in Minutes Measured Carbon Dioxide Concentration (% R
o0%:50 o © 0./ Y. 5
0 o 19,2 o @) (@) o O o O o /. b
[ 35 O 1o %1l © o o o o o @) @) zZ.ot
260 A A O o 2 Ol o 7 3T YL
3225 o | /M o) 0 |l o o o o o ®) 2.4




AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holloman AFB, NM

Tost No. < COMMENTS: VE T-0] Vepmn CATrrmn  ocarved
Injection Well No. Sy¥-01 - »¢-i0 LeX o3'do. Doirm. /5 snen fon fopai

X $0:07 > /7,
#0072 > /7

Mode of Injection (Pulsed, Continuous,
Combined):

Time atStartofTest: [ $°7°2 He \w&c\ﬂ Vins
Date: g1 7-10 Tester(s):

S. 5‘(%-9\»\; C. wopiGHT

HELIUM

Monitor point | SMP01| SMP01] SMP0O1} SMP0O2| SMP02| SMP02] SMP03| SMP03| SMPO03 MW | MW ] MW | MW | vET-O
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 | 18-20 | 28-30 8-40 -2({ 01 02 03 04
: Measured Helium Concentration (%) 3

Time in Minuted

0850 0.0 o .0 0.5/ 2.0
09: so 0,20
/210 o 13
1330 g7ecT [ Mo i ecerid o /1
122371 7.8 [>lo*l 0 [0 0.6 [0.0 Jo.© |0.0 | 0.0 O.o 0.0 LR
/3.5 0 o./6
/3:53 |25 |MA 1/p.0]l00 |003]9.0

/Y02 o 0.0
/4]0 | 5.0 |33 /492 2. 1¢
/Y /2 S p NE nyderion

(415 1o loo loolonleoloe J.o 0.0

[ H25 0.l5
/4:30 |n/8 I M 124 00 o0 06 00000 0.0 0.0 +F e
AT { 0. /9

£ (n veulT amnd cp



AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $8-57 Officers Club - Holloman AFB, NM

Test No. 5 COMMENTS:
InjectionWeliNo. S P o |-29-30
Mode of Injection (Pulsed, Continuous,
Combined):
Time at Startof Test: j] © : 0D
Date: Y~17-206 Tester(s): S . STetagun ) C . LIRAGHT
HYDROGEN SULFIDE
Monitor point | SMP01{ SMP01| SMPO1| SMP02| SMP02| SMP02| SMP03| SMP03| SMPO3| SMPO1{ MW | MW | MW | MW
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 3840 | 18-20 | 28-30 |F#8-40 | 18-20 01 02 03 04
Time in Minutes ‘Measured Hydrogen Sulfide Concentration (%) SR -
%:50 > 200 0 o
I Ye) o o) O o @) &) 158 O O O /O
1 35 @) o o o o O |>z200}) < Y o 38
Ato o | NA [>200 ol o o |>200 o_| /0 o 34
325 o | M 126 o o o | 771 o & Q >200




AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $5-57 Officers Club - Holloman AFB, NM

Test No. 5 COMMENTS: Gt SS wan . whew o ug DO F
Injection WellNo. S @0 (- 28-30 SMP Ol . 7%-30 , nti. £ionged s ] e .

Mode of Injection {Pulsed, Continuous,
Combined):

Time at Startof Test: {9 :VD

Date: Y-11-90 Tester(s):
DISSOLVED OXYGEN
s e-0) | Monitor point { SMPO1| SMP01| SMP01| SMP02} SMP02| SMP02| SMP03| SMP03| SMP03| SMPO1| MW | MW | MW | MW TR
S 18-20 | 28-30 | 38-40§ 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 28-40 § 18-20 | O1 02 03 04 | M
5 .5 | Time in Minutes o/ ~_, Dissolved Oxygen (ppm)
09:0% 10, 7019.50 lo.50 lo.45 |43 lo.4p 1125 10,75 1045 12351050 1. 2512.50 |0.70 | 005
5o [1.40 | nA _|0.30 |0.25 |0.30 |0.20 |0.35 0,40 [0.50 0.90 0.95
o
L0 S 550.40 | VA |6.500,25]10:.8510.25 o 75l0.55 (0,50 /.30 o775 o
8 Z " S
G55 [0-35 10,3 10.30 D {p,% 10,35 10,25 940 £,50 _ EX2

Hy

Ny



AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $8-57 Officers Club - Holloman AFB, NM

Test No. 5 COMMENTS:
Injection Well No. # Jaler leved dreppiag guickly 12077 belt an blower faled

Mode of Injection (Pulsed, Continuous,
Combined):

Time at Startof Test: j O 0D

Date: H=-11-9¢6 Tester(s):
DEPTH TO WATER

-0 Monitor point | SMP01] SMP01] SMP01] SMP02] SMP02] SMP02] SMP03] SMP03| SMP03] SMPO1] MW | MW | MW | MW |S-o

S 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 3840 | 18-20 | 28-30 | 2840 | 1820 | 01 | 02 | 03 | 04 |m D
Time in Minutes Depth to Water (Feet) L .

W77 908 /-84 140,90 o a5 0.9 W92 1098 12,27 112.25 112,52 1. 73093 {1.87 WAL 177

Bo 8.5 N/a 18491453 9.7819.92 | 103 [18.1

9.1% /%0 1383 | w/A [R.FA[4.74 [4.9%] [|9.95]998 | 9.48 |10.,3 1149 .84 ,__.--Q—Zi—

i Tee] Nk | p.4¢19.93 140,58 10SQ [I/43 |1l.4D | 11T (4] 1. 30 .38

7.82-




AIR SPARGE PILOT TEST DATA RECORD
Site §S-57 Officers Club - Holloman AFB, NM

Test No. b COMMENTS: STA V83 @ 09:/8 £l pate: -/ ¥~ ?é
injection Well No. _§ Pol- }‘(-QO 125 Schan , Voe . 20 ‘A We ’ Tester(s):
' Coreris Wi 4T, Scorr  Srevenson
Nieaz of Injection {Pulsed, Continuscus, /0 I/L{MiLﬂda\M - w of £ 1or14T 10 !50
Sreenined): CaX. (1 2|8 Shur down - RSt o) - rep loeod et Barometric Press.: 30.40 in Hg
- PESTUNY 7! 30 - ' Amiient Temp.: 68° °z
T T s i |O.DO O%€ & ]1:00 Weatrar Conditiens: Cleor, (,.uLJ,\;
- Mz itor point SMPO1| SMPO1{ SMPO1] SMPO2{ SMP02{ SMPQ2{ SMP03] SMP03]| SMP03| SMPOT| MW| MW{| MW Pressure ra XcTomp: | Air Flow Rater
' 18-20 | 28-30 | 38-20! 18-20 | 28-30| 3840 | 18-20| 28-30 | 28-40| 1820 | 01} 02| 03 @ at feamm WS Volume
Distancs from 1, S| Air Sparge | Elbwe Bbpoe‘g’ C jee VE at
P01 i#t) lp,,S Well ~ b’:f_:o'f " ! por |l flow | el
Tima in Minutes Measured Pressure (inches of water) (2) i V! inﬁ&G.J, Wl O {f l?g“\ {scfm)
09:19 20 133l04%) (25 0O
ol o /0 20 |[4l0.4| fzo0 14«2
o7 | o w01 ol (2 | /& \plo3l /26 |42
LS o o) ol /2.6 (7 (LS 3
30 ol ol 0 ra./ Olol| ¢4 | /¥ |rS5le3]| //S S
S5 ol /.3 | 2o |[4W2l/20 5
95 1 045 (2 | 20 /30 2
j2.0 [ Y (9 119 o) 2
(65 ols/0:-84 | /T 16 (/5 | 5
/80 SpiTT Ae frvnd 1 w,adn o) o b (2o 0 onr
230 i ol /.6 Zo |/l¢ (25 3
210 ol/0.2 /9 /-3 /20 3
Test Equipment: - O Notes: (1) Measured/param equivalent time periods
Make and Model - - (e.g. every 18 minutas..... (@)
Vacuum Pots 3¢ U RAT goselsne —> 10,4 @ Si:ﬁiclig;atlpn of mpasur dv:c::m when change
CO2 Meter fotracalra e GA-9° in vacuum is e’ss than 20%] between equivalent
02 Meter - 4 Gas . timeframes. { /* .
Air Flow Sez £l 221l- 04To Al LE@—‘_\—_—'—L_L \
PID wy RAE _—
Hzﬁer-mas W\@m@_ T30 - 3(S o /0.5 2o 31.9021 (20 5
Blower: Ravrs 32V RAT —

yis o| /0¥ LY | Lylod| 20 g

w




Test No.
Injection Well No.

2

AIR SPARGE PILOT TEST DATA RECORD (continued)

SPol-3g-4o

Mode of Injection (Pulsed, Continuous,

COMMENTS:

Site $8-57 Officers Club - Holloman AFB, NM

ISl -

Combined): ConAX.
Time at Startof Tasn /00U
Date: Y- [8-96 Tasierls) S, Sfrw; C. SRIGHT
OXYGEN
Monitor point SMPO1| SMPO1| SMFO1| SMP02| SMP02| SMP02{ SMP03{ SMP03]{ SMP03 % MW MW | MW | MW
18-20 | 28-30 | 38-40{ 18-20 | 28-30 | 3840 | 18-20 { 28-30 8-40 01 02 03 04
Time in Minutes Measured Oxygen Concentration (%)
09.% 2 20.4120.4120.5 | 20.|20.7120.7| 206771207 | 20.6 2977 (45
40 20-3120.21/9-7
S5 ' 202120212031 204120.6 {20.6 1218 [&.7
(85 207 /41203 120.9120.4|20-p|20.Y|20.% | 201 .9 (53
310 20.5 | 8.8 | 20.81720.8 | 20.8120.8120.3|20.5 |20.3 2e.3 16,8




AIR SPARGE PILOT TEST DATA RECORD (continued)

Site $S-57 Officers Club - Holloman AFB, NM

Test No. (o COMMENTS:
Injection Well No. Spol-38-4o
Mode of Injection (Puised, Continuous,
Combined): CovJ .
Tims atStartof Tast: | DV OP
ate Y- 13- Tester(s): Co bOREHT, S, Siestmsr
CARBON DIOXIDE
Monitor point SMP0O1| SMP0O1| SMP0O1| SMP02| SMP02| SMP02} SMP03| SMP03| SMPO3 11 MW MW | MW | MW
18-20 | 28-30 | 3840 | 18-20 | 28-30 | 38-40 § 18-20 | 28-30 | 28-40 01 02 03 04
Time in Minutes Measured Carbon Dioxide Concentration (%)
F-S2 o) o ) @) o @) o.[ ]2 o o 3.3
“o 0 o o
S5 o o) > o o o o [.5
/85 o 10.3 ) o) &) o 0 o o o 2.2
IS10 3to 7 2 (2] o e o [#) o o o [ &

Sy

ES

g



AIR SPARGE PILOT TEST DATA RECORD (continued)
Site §S-57 Officers Club - Holloman AFB, NM

Test No. b COMMENTS: VET-0l Smered @ 0918

injection Weli No. S PO -39-40 A~ Spome Stort ot 10w

Mode of Injection (Pulsed, Continuous,

Combined): Conk.
Tims at Startof Test:  / O ¢ 0O : -
Dats: Y-12-96 Tasteris): S ST CAMgon 5 C. WRICHT
HELIUM
SPol
Monitor point | SMP01| SMP01{ SMP01{ SMP02| SMP02{ SMP02| SMP03] SMP03| SMP03 % MW [ MW | MW | MW | yeT-01
18-20 | 28-30 { 38-40 | 18-20 | 28-30 | 38-40 § 18-20 | 28-30 ;8-40 01 02 03 04
Time in Minuted Measured Helium Concentration (%) s \m
OB 'S 003 103%10¢63 |lp.0 |[o.o {00 100 |00 | 0.0 .20 o |
o L9 9:39
07:59 0./5
(035 10.09|0.12]| 0.49 0.17
i0:65 0.0 [0.0 [0.0 |00 |00 | DO o 0.0 o-(Z
(200 ol
[2:9% o.09
/360 5Tert| Ne (weaxmh @120 p34
1205 0.0 /-7 6.79 "0.0] 0.0 o0 oo (0-0 0.0 |0 ,,_0.03 0-0
/3:23 1045183 |45 | .0 | ©-©100 8in |0.08 o./Y_
(232 & auul 49 Molple (v (oostrent | Sutv O./6 |
J 33V 1 (7 Twp/l].6 | mo |00 |00 |00 oo oo 0.08 ,
(3747 S Top |[Ale 1wk emis 0.1C
[3'SY o2 ]| 3% 097 ‘
(428 |0.26] 85 | 0.5 6./0 |
1STID 0:22 | Hp |0.32| DO | 0-© | 0.0 |p.0 |o.O | 2.0 g.0 o.0 o.1l .
/(670 | 0.1¢




Test No.

G

AIR SPARGE PILOT TEST DATA RECORD (continued)

Injection Well No. SOl - 3¢-HO

Mode of Injection (Pulsed, Continucus,

COMMENTS:

Site $S-57 Officers Club - Holloman AFB, NM

Combined):
Time at Start of Tast
Due: H-18-96 Testerlsh S, StTewengun , C. wesnt7
HYDROGEN SULFIDE
Monitor peint | SMP0O1{ SMP0O1| SMPQO1{ SMP02| SMP02; SMP02{ SMP03{ SMP03| SMPQ3 8% MW | MW MW | MW
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 { 18-20 | 28-30 | *28-40 . 01 02 03 04
Time in Minuteg Measured Hydrogen Sulfide Concentration (%) - ’
08 S2 o (@) o 2 o o _ly75 | © o o o
40 o o e
5% &) 0 © (2 Y o O (@) )
/85 O o o o o ©_ l>200] © /3 %) /9
Isiect__310 o 7] o o o) (%) 187 2 1Y o 18

Py
Yy we

‘;ﬁ& E



AIR SPARGE PILOT TEST DATA RECORD (continued)
Site $S-57 Officers Club - Holloman AFB, NM

Test No. 2 COMMENTS:
injection WellNo. SPol-3¢-40

Mode of Injection (Pulsed, Continuous,
Combined):

Time at Startof Test: /D T00

Dais: U-18-96 Tester(s): < Srtotnnva , G- WaGHT
DISSOLVED OXYGEN
Monitor point | SMP0O1{ SMPO1} SMP01| SMP0Q2{ SMP02| SMP02| SMP03| SMP03 SMPOS% MW | MW] MW | MW | spel
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 28-40 01 02 03 04 S_LB’
Time in Minutes Dissolved Oxygen (ppm) -

02:25 0.5 |13-90 | 0.35 | 0.35 |0.35 |0.40 | o.50 |0.35 |o.50 6-4510.35 10.7515.45 0-%\'7-5
79 0.9 le.60lp-46 lo.yo {0.30]©.35 |0.25]|0.25]6.25 0.50 055 o.30] 7.5
2Y0o 1.05 | 1.0 |0 HS |A.H40 |o .40 |0.30 |p.60 |p-50 |p.50 0.65 58.15 D35
340 [:00 |5.50 |p.¥§ lp.30 |p.30 |p.25 |p.U¥o |0.45 |p.S0 .25 125 0.52

295 /.00 0.0 YA




pre.

‘.
% s

AIR SPARGE PILOT TEST DATA RECORD (continued)
Site §5-57 Officers Club - Holloman AFB, NM

Test No. G COMMENTS:

Injection Well No. SV 01 -36-HO

Mode of Injection (Puised, Continuous,

Combined):
Time at Start2i Test, . ) 9+ 0D
Cate: Y- Tester(s): g.S'TWstL C . UIRIGYT
DEPTH TO WATER
Monitor point | SMP01| SMP01| SMP01|{ SMP02| SMP02| SMP02| SMP03| SMP03| SMP03 MW | MW | MW | MW | SPel
18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 38-40 | 18-20 | 28-30 | 28-40 % 01 02 03 04 | s \@M
Time in Minutes Depth to Water (Feet) '
09:25 10-821 10.95 1 41.001 (0.74 ljp0.90 | (0.99 2.2% 1412.22 |[r2.32 .70110.381 11,848 .44 u_&g_‘,n_ﬁ
CLS 11.60
| O //‘L5
IS 10401930 ]s.20
a4 1061170391039 /7.9 Vil 32177
7o |io.4¥] 9.29 {1006 |,
240 9.8 19.10 |1.73 ) 10-30|/0.98 | 1.-0f 111.90 |11.26 |12.28 U b2 11.82 090
340 (0.22| 7,50 10060| 10-37] (0.70 | 10.-83 1411.Bb | 1,82 {47 .02 1. 65 -3 I[-02

W

"
oy



Holloman Air Force Base - Appendix E
Site $S-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

APPENDIX E
AIR SAMPLE ANALYTICAL RESULTS

Draft Final October 1996



o ) R
{0 AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY
WORK ORDER #: 9604160A
Work Order Summary

CLIENT: Mr. Chuck Schick BILL TO: Same

Groundwater Technology, Inc.

2501 Yale Boulevard SE, Suite 204

Albuquerque, NM 87106
PHONE: 505-242-3113 INVOICE # 10207
FAX: 505-242-1103 P.O. #
DATE RECEIVED: 4/17/96 PROJECT # 830012208.35060 HAFB-O' Club
DATE COMPLETED: 4/24/96 AMOUNTS: $487.37

RECEIPT

FRACTION # NAME TEST VAC./PRES. PRICE
01A VET-01-1 TO-3 3.0 "Hg $100.00
03A VET-01-2 TO-3 2.5 "Hg $100.00
04A Lab Blank TO-3 NA NC
Misc. Charges 6 Liter Summa Canister Preparation (2) @ $35.00 each. $70.00

1 Liter Tedlar Bags (6) @ $15.00 each. $90.00

Shipping (4/12/96) $127.37

7 ) = -

CERTIFIED BY; %//7%(4/ L%%C//n?/ffi’\-/ DATE: ?%0/7//;/7

Laboratory Director

180 BLUE RAVINE ROAD, SUITEB - FOLSOM, CA 95630
(916) 985-1000 + FAX (916) 985-1020

Page 1



AIR TOXICS LTD.

Total Petroleum Hydrocarbons by Modified EPA Method TO-3

GC/FID
Field Lab File Sample Analyzed Dilution Det. Limit  Det. Limit Amount Amount
Sample L.D. Sample I.D. Name Date For Factor {(ppmv) (pG/L) {(ppmv) (pG/L)
VET-01-1 9604160A-01A 6041906 4/16/96 TPH* 12.4 0.12 0.52 33 140
VET-01-2 9604160A-03A 6041907 4/16/96 TPH* 0.091 0.38 130

~ 9604160A-

Analysis Date: 4/19/96
Container Type: 6 Liter Summa Canister

COMMENTS: *Total Petroleum Hydrocarbons referenced to Gasoline (MW = 100).
NA = Not Applicable

g
@

oo10 0042

32

Not Detected

Not Detected




AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

49,

. i P it

180 BLUE RAVINE ROAD, SUITE B

CN CNR MNA QERAN_ A'I-IO
TV Wi IOV

(916) 985-1000 FAX: (916) 985-1020

E p N nﬂa" E p
CHAIN-OF-CUSTODY RECORD Page L of {
~ o ; v )
Contact Person L : se b IS B Project info: Turn Around Time:
Company v © Teot ! F e 1 P.O. # = Normal
Address 252 Y1 o SE City ABRGS. State Y4 Zip &HC’_C Project # Frool 770 4,060 [ Rush .
Collected By: signature
Field Sample 1.D. Date & Time Analyses Requested Canister Pressure / Vacuum
. Initial Final
fr’///ﬁ // ¢ cnde| ooz oY 257 2
7-;' ‘(‘ ~ A\///(‘ /:/*"'f C I R [’ ; /’\( (‘\/\, Cawd ! LR !
Ihelre 37| 7e -3, Foo 4 ST | S
e
P
Rellnqmshed By: {Signature) Datemme y Print Name Notes: '
{ - " /L { L / ///// g (/-,;('«g ey \/'vv;\./(( Vs Y/H. o - '/ [ ’/'/ /
Rehnqulshed By: (Signature) Date/Time Received By: (Signature) Date/Time
Relinquished By: (Signature) Date/Time Re;,/evved By: (Slgnature pat /
,,,,, A7 v %77 W/os 1o/ 5~ _
Shipper Name _ ArBilg : © ' . la  WorkOrders
P les ol SC/JOBR‘C.KIV @No None N/A 96 04160% 4
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(W AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY —y

WORK ORDER #: 9604160B
Work Order Summary

CLIENT: Mr. Chuck Schick BILL TO: Same
Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106

PHONE: 505-242-3113 INVOICE # 10207
FAX: 505-242-1103 P.O.#
DATE RECEIVED:  4/17/96 PROJECT # 830012208.35060 HAFB-O' Club
DATE COMPLETED: 4/24/96 , AMOUNTS$: $500.00

_ RECEIPT
FRACTION # NAM TEST VAC./PRES, PRICE
01A VET-01-1 TO-14 3.0 "Hg $250.00
03A VET-01-2 TO-14 2.5 "Hg $250.00
04A Lab Blank TO-14 NA NC
CERTIFIED BY: - ¥/ o e yrirezo i’ DATE: j////i//g‘é

Laboratory Director

o B

it

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 « FAX (916) 985-1020

Page 1



AIR TOXICS LTD.

SAMPLE NAME: VET-01-1]
ID#: 9604160B-01A
EPA METHOD TO-14 GC/MS Full Scan

Date of Collection: 4/16/96
 of Analysis: 4/20/96

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 2.9 Not Detected
Freon 114 2.9 Not Detected
Chloromethane 2.9 Not Detected
Vinyl Chioride 2.9 Not Detected
Bromomethane 2.9 Not Detected
Chioroethane 2.9 Not Detected
Freon 11 2.9 Not Detected
1,1-Dichloroethene 2.9 Not Detected
Freon 113 2.9 Not Detected
Methylene Chloride 2.9 Not Detected
1,1-Dichioroethane 2.9 Not Detected
cis-1,2-Dichloroethene 2.9 Not Detected
Chloroform 2.9 Not Detected
1,1,1-Trichloroethane 2.9 Not Detected
Carbon Tetrachloride 2.9 Not Detected
Benzene 2.9 9.7
1,2-Dichloroethane 2.9 Not Detected
Trichioroethene 2.9 35
1,2-Dichloropropane 2.9 Not Detected
cis-1,3-Dichloropropene 2.9 Not Detected
Toluene 2.9 4.8
trans-1,3-Dichloropropene 2.9 Not Detected
1,1,2-Trichioroethane 2.9 Not Detected
Tetrachloroethene 2.9 Not Detected
Ethylene Dibromide 2.9 Not Detected
Chlorobenzene 2.9 Not Detected
Ethyl Benzene 2.9 Not Detected
m,p-Xylene 2.9 3.1
o-Xylene 2.9 Not Detected
Styrene 2.9 Not Detected
1,1,2,2-Tetrachloroethane 2.9 Not Detected
1,3,5-Trimethylbenzene 2.9 Not Detected
1,2,4-Trimethylbenzene 2.9 6.3
1,3-Dichlorobenzene 2.9 Not Detected
1,4-Dichlorobenzene 2.9 Not Detected
Chlorotoluene 2.9 Not Detected
1,2-Dichlorobenzene 2.9 Not Detected
1,2,4-Trichlorobenzene 2.9 Not Detected
Hexachlorobutadiene 29 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: VET-01-1
ID#: 9604160B-01A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 11 Not Detected
1,3-Butadiene 11 Not Detected
Acetone 11 14
Carbon Disuifide 11 Not Detected
2-Propanol 11 Not Detected
trans-1,2-Dichloroethene 11 Not Detected
Vinyl Acetate 11 Not Detected
Chloroprene 11 Not Detected
2-Butanone (Methyl Ethyl Ketone) 11 Not Detected
Hexane 11 120
Tetrahydrofuran 11 140
Cyclohexane i1 79
1,4-Dioxane 11 Not Detected
Bromodichloromethane 11 Not Detected
4-Methyl-2-pentanone 11 Not Detected
2-Hexanone 11 Not Detected
Dibromochloromethane 11 Not Detected
Bromoform 11 Not Detected
4-Ethyltoluene 11 Not Detected
Ethanol 11 Not Detected
Methy! tert-Butyl Ether 1 Not Detected
Heptane 1 33
TNMOC* 29 2200

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Suinm Caniste

Page 3
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AIR TOXICS LTD.

SAMPLE NAME: VET-01-2
ID#: 5604160B-03A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 1.6 Not Detected
Freon 114 1.6 Not Detected
Chloromethane 1.6 Not Detected
Vinyl Chioride 1.6 Not Detected
Bromomethane 1.6 Not Detected
Chioroethane 1.6 Not Detected
Freon 11 1.6 Not Detected
1,1-Dichloroethene 1.6 Not Detected
Freon 113 1.6 Not Detected
Methylene Chloride 1.6 Not Detected
1,1-Dichloroethane 1.6 Not Detected
cis-1,2-Dichloroethene 1.6 Not Detected
Chloroform 1.6 Not Detected
1,1,1-Trichloroethane 1.6 Not Detected
Carbon Tetrachloride 1.6 Not Detected
Benzene 1.6 11
1,2-Dichloroethane 1.6 Not Detected
Trichloroethene 1.6 29
1,2-Dichloropropane 1.6 Not Detected
cis-1,3-Dichloropropene 1.6 Not Detected
Toluene 1.6 5.7
trans-1,3-Dichloropropene 1.6 Not Detected
1,1,2-Trichloroethane 1.6 Not Detected
Tetrachloroethene 1.6 Not Detected
Ethylene Dibromide 1.6 Not Detected
Chlorobenzene 1.6 Not Detected
Ethyl Benzene 1.6 Not Detected
m,p-Xylene 1.6 3.2
o-Xylene 1.6 Not Detected
Styrene 1.6 Not Detected
1,1,2,2-Tetrachloroethane 1.6 Not Detected
1,3,5-Trimethylbenzene 1.6 Not Detected
1,2,4-Trimethylbenzene 1.6 4.3
1,3-Dichlorobenzene 1.6 Not Detected
1,4-Dichlorobenzene 1.6 Not Detected
Chlorotoluene 1.6 Not Detected
1,2-Dichlorobenzene 1.6 Not Detected
1,2,4-Trichlorobenzene 1.6 Not Detected
Hexachlorobutadiene 1.6 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: VET-01-2

ID#: 9604160B-03A T
EPA METHOD TO-14 GC/MS Full Scan e
Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 6.5 Not Detected
1,3-Butadiene 6.5 Not Detected
Acetone 6.5 22
Carbon Disulfide 6.5 Not Detected
2-Propanol 6.5 Not Detected
trans-1,2-Dichloroethene 6.5 Not Detected
Vinyl Acetate 6.5 Not Detected
Chloroprene 6.5 Not Detected
2-Butanone (Methyl Ethyl Ketone) 6.5 Not Detected
Hexane 6.5 160
Tetrahydrofuran 6.5 89
Cyclohexane 6.5 110
1,4-Dioxane 6.5 Not Detected
Bromodichloromethane 6.5 Not Detected
4-Methyl-2-pentanone 6.5 Not Detected
2-Hexanone 6.5 Not Detected
Dibromochloromethane 6.5 Not Detected
Bromoform 6.5 Not Detected
4-Ethyltoluene 6.5 Not Detected M
Ethanol 6.5 Not Detected et
Methyl tert-Butyl Ether 6.5 Not Detected
Heptane 6.5 40
TNMOC* 16 3000

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Summa Canister

4 Hg,

s
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AIR TOXICS LTD.
SAMPLE NAME: Lab Blank
ID#: 9604160B-04A
EPA METHOD TO-14 GC/MS Full Scan

. 50419 yate of Collection: NA

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 0.50 Not Detected
Freon 114 0.50 Not Detected
Chloromethane 0.50 Not Detected
Vinyl Chloride 0.50 Not Detected
Bromomethane 0.50 Not Detected
Chloroethane 0.50 Not Detected
Freon 11 0.50 Not Detected
1,1-Dichloroethene 0.50 Not Detected
Freon 113 0.50 Not Detected
Methylene Chloride 0.50 Not Detected
1,1-Dichloroethane 0.50 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected
Chloroform 0.50 Not Detected
1,1,1-Trichloroethane 0.50 Not Detected
Carbon Tetrachloride 0.50 Not Detected
Benzene 0.50 Not Detected
1,2-Dichloroethane 0.50 Not Detected
Trichloroethene 0.50 Not Detected
1,2-Dichloropropane 0.50 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected
Toluene 0.50 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected
Tetrachloroethene 0.50 Not Detected
Ethylene Dibromide 0.50 Not Detected
Chlorobenzene 0.50 Not Detected
Ethyl Benzene 0.50 Not Detected
m,p-Xylene 0.50 Not Detected
o-Xylene 0.50 Not Detected
Styrene 0.50 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected
1,2,4-Trimethylbenzene 0.50 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected
Chlorotoluene 0.50 Not Detected
1,2-Dichlorobenzene 0.50 Not Detected
1,2,4-Trichlorobenzene 0.50 Not Detected
Hexachlorobutadiene 0.50 Not Detected

Page 6



AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604160B-04A
EPA METHOD TO-14 GC/MS Full Scan .

Compound Det. Limit {ppbv) Amount (ppbv)

Propylene 2.0 Not Detected
1,3-Butadiene 2.0 Not Detected
Acetone 2.0 Not Detected
Carbon Disulfide 2.0 Not Detected
2-Propanol 2.0 Not Detected
trans-1,2-Dichloroethene 2.0 Not Detected
Vinyl Acetate 2.0 Not Detected
Chloroprene 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected
Hexane 2.0 Not Detected
Tetrahydrofuran 2.0 Not Detected
Cyclohexane 2.0 Not Detected
1,4-Dioxane 2.0 Not Detected
Bromodichloromethane 2.0 Not Detected
4-Methyl-2-pentanone 2.0 Not Detected
2-Hexanone 2.0 Not Detected
Dibromochloromethane 2.0 Not Detected
Bromoform 2.0 Not Detected
4-Ethyltoluene 2.0 Not Detected Ay
Ethanol 2.0 Not Detected o
Methyl tert-Butyl Ether 2.0 Not Detected
Heptane 2.0 Not Detected
TNMHC* 5.0 Not Detected

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: NA

By

"
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L~ N AIR TOXICS LLTD.

4L AR AN

AN ENVIRONMENTAL ANALYTICAL LADORATONY

CHAIN-OF-

180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
(916) 985-1000 FAX: (916) 985-1020

Conlacl Person Clho < SoLc <_(g

G rovndan ar e~ 72_(,(/\,\/\{0?\? &sl

Company

Address ASes ¥ g,

516-' Cily A’B&\

} N¢Y 006953
CUSrl ODY RECORD Page A1 ot L
Project info: Turn Around Time:
P.O.# 4 Normal
State YA zip 8HOL | Project ## £2201 220835260 (] pish

Specily

Phone 30§ _TYZ 21D FAX Sos a4z [loS Project Name HAFS -0 <[vb.
Coliected By: signatwre
i P IV
‘fan Field Sample |.D. Date & Time Analyses Requested ('ii:;l'ster rf::re a::cz:::l
oA VET -0~/ #refie o0%ido| 7o0-3  TO-]Y AY S 3 ! Zﬂyg
S VET-0( -1 Tedlor L///L/?G 09:43 /‘écLJCr-J sol€or
A [ViET-01 -2 Yelit 19:07 | 70-3, 7014 21.5 | 2.5 ;7544
%}/%
4/// 7
Relingujshed By: (Signature) Dale/Time Print Name Notes:
MM/Q RS /"///4/,% Conr ity 6\//04//7“ Po lucad <«// v
Relinquished By: (Signafire) Dale/Time Received By: (Signature) Dale/Time
Relinquished By: {Signature}  Date/Time Ho;-(,opd Dy (Sngvnlwo) awlfime . L . / / . / s
UL Lk, / / //L 7 1y 100
Shipper Name Air B Bnll o " Opened by Date/Time gmpl ("C) Conditiof  Cuslody Seals Inlacl? 9 6’69”( Ordeé ”G'_“
Lab A i X ) puy ..) *
Uae | Dot 1542038 s~ > ’///?/f/ WWM N COAD | (o) Mo none

Only

b e




AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

CLIENT:

PHONE:

FAX:

DATE RECEIVED:
DATE COMPLETED:

FRACTION #
02A

03A

s , ’{/ ,/”’ﬂ
CERTIFIED BY:. %22/ -7, Fortwmsra—

WORK ORDER #: 9604160C
Work Order Summary

Mr. Chuck Schick

Groundwater Technology, Inc.

2501 Yale Boulevard SE, Suite 204

Albuquerque, NM 87106

505-242-3113
505-242-1103
4/17/96
4/24/96

NAME
VET-01-1 Tedlar
Lab Blank

Laboratory Director

BILL TO: Same

INVOICE # 10207
P.O. #

PROJECT # 830012208.35060 HAFB-O' Club

AMOUNTS: $150.00

TEST
ASTM D-5504
ASTM D-5504

O\

DATE:

/'f/'-

4

PRICE
$150.00
NC

e

N
\

180 BLUE RAVINE ROAD, SUITEB « FOLSOM, CA 95630
(916) 985-1000 - FAX (916) 985-1020

Page 1
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AIR TOXICS LTD.

SAMPLE NAME: VET-01-1 Tedlar
ID#: 9604160C-02A

Sulfur Gases by ASTM D-5504

GC/sSCD
FileName: =~ ‘B0417018 . Date of Collection: 4/16/96
Dil. Factor: 100 Date of Analysis: 4/17/96
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 Not Detected
Carbonyl Sulfide 4.0 5.0
Methyl Mercaptan 4.0 Not Detected
Dimethyl Sulfide 4.0 15
Carbon Disulfide 4.0 Not Detected
Dimethyl Disulfide 4.0 Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propylmercaptan 4.0 Not Detected
‘Ethyl Methyl Sulfide - 40 ‘Not Detected
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyt Sulfide 4.0 Not Detected
n-Butylmercaptan 4.0 Not Detected
3-Methylthiophene 40 - " Not Detected
Tetrahydrothiophene 4.0 Not Detected
2-Ethylthiophene 4.0 Not Detected
2,5-Dimethyithiophene 4.0 Not Detected
Diethyl Disulfide 4.0 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
1D#: 9604160C-03A

Sulfur Gases by ASTM D-5504

GC/SCD
File Name: _ Date of Collection: NA
Dil. Factor: ‘Date of Analysis: 4/17/96
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 Not Detected
Carbonyl Sulfide 4.0 Not Detected
Methyl Mercaptan 4.0 Not Detected
Dimethy! Sulfide 4.0 Not Detected
Carbon Disulfide 4.0 Not Detected
Dimethyl Disulfide 40 Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propylmercaptan 4.0 Not Detected
Ethyl Methyl Sulfide S 40 ~ NotDetected
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyl Sulfide 4.0 Not Detected
n-Butylmercaptan - 40 Not Detected
3-Methyithiophene o 4.0 R Not Detected
Tetrahydrothiophene 4.0 Not Detected
2-Ethylthiophene 4.0 Not Detected
2,5-Dimethylthiophene 4.0 Not Detected
Diethyl Disulfide 4.0 Not Detected
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AIR TOXICS LLTD. | 180 BLUE RAVINE ROAb, SUITE B

FOLSOM, CA 95630-4718
w AN ENVIRONMENTAL ANALYTICAL LABORATORY (916) 985-1000 FAX: (916) 985-1020

CHAIN-OF-CUSTODY RECORD ° 06933 | .

Contact Person Clho <l Sl ,_(g Project info: Turn Around Time:
Company GF‘DUV\-«'/(N\IK‘\' e 7;.011\\/\ (o) u') & gI- PO # E Normal
Address ASes YR(g S€. City ABS,  State¥* zip 8HOL | Project # £3201 220855960 | 1 Rush
Phone 205 THZ >U> FAX 208 2947 (loD Project Name HAFS -0 "cfub. Specily
Collected By: signature
Lab . , Canister Pressure / Vacuum
ID. Field Sample I.D. Date & Time Analyses Requested nitial Final Receip!
VET -o [~/ “/ifqe otidol 7o0-3 TO-|Y : A% 5 3
san | VET-00 -1 Tedlon |Uilie 09:43 |  pedocd solfor
VIiET-ol -2 Yol @07 | 70-3, 7014 2% S 2.5

Relingujshed By: (Signature) Date/Time Print Name Notes: 1[
Cod PR s ¢ Cocris (IricnT Palvced s/t
Relinquished By: (Signafre) Date/Tima Received By: (Signalure) Date/Time
Relinquished By: (Signature) Date/Time Regb-‘éed By: {Signalure) Jale ime . ’
/i g A/ Yy / )/,} N E el
{ _J/// ARSI v AL 7// L ol
Shipper Name Air Bill # "~ Opened By:' " Date/Time  Temp, (°C) ; Condition’ _ Custody Seals Intact?

an ;

. N [— ] - o i 0
Ge | wlecnt [5U203855s > “///’7’/(/ A L Cod) | Qe o _tone win ¥
Only




(0 AIR TOXICS LTD.

RECEIVED

APR 2 4 0%

AN ENVIRONMENTAL ANALYTICAL LABORATORY

CLIENT:

PHONE:

FAX:

DATE RECEIVED:
DATE COMPLETED:

FRACTION #
0l1A
02A
03A
04A
05A

Misc. Charges

WORK ORDER #:

-

9604175A

Work Order Summary

Mr. Chuck Schick

Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106

505-242-3113
505-242-1103

BILL TO: Same

INVOICE # 10248
P.O. #

4/18/96 PROJECT # 830012208 HAFB-O' Club
4/26/96 AMOUNTS: $540.00

RECEIPT
NAME TEST VAC./PRES. PRICE
SP01-18-20-AS TO-3 2.5"Hg $100.00
SP01-28-30-AS TO-3 3.0 "Hg $100.00
SP01-28-30-DS TO-3 3.0 "Hg $100.00
SP01-28-30-EFF TO-3 5.0 "Hg $100.00
Lab Blank TO-3 NA NC
6 Liter Summa Canister Preparation (4) @ $35.00 each. $140.00

CERTIFIED BY: M% —

Laboratory Director

DATE: %f////

180 BLUE RAVINE ROAD, SUITEB + FOLSOM, CA 95630
(916) 985-1000 « FAX (916) 985-1020
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AIR TOXICS LTD.

Total Petroleum Hydrocarbons by Modified EPA Method TO-3

GC/FID
Field Lab File Sample Analyzed Dilution Det. Limit Det. Limit Amount Amount
Sample I.D. Sample I.D. Name Date For Factor (ppmv) (pG/L) {ppmv) (uG/L)
SP01-18-20-AS  9604175A-01A 6042007 4/16/96 TPH* 24.3 0.24 1.0 48 200
SP01-28-30-AS  9604175A-02A 6042008 4/17/96 TPH* _ 24.8 0.25 1.0 42 170
SP01-28-30-DS  9604175A-03A 6042009 4/17/96 TPH* » 248 0.25 1.0 67 280
SP01-28-30-EFF  9604175A-04A 6042010 ~4/17/96 TPH* 268 0.27 1.1 , 31 ~ 130

Lab Blank 9604175A-05A 6042003 NA TPH* 1.00 0.010 0.042 Not Detected Not Detected

Analysis Date: 4/20/96
Container Type: 6 Liter Summa Canister

COMMENTS: *Total Petroleum Hydrocarbons referenced to Gasoline (MW = 100).
NA = Not Applicable



180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
(916) 985-1000 FAX: (916) 985-1020

® %2
" é"‘

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

Paée _L of -

Contact Person 1. S Project info: Turn Around Time:
Company ‘ o b P.O. # [ Normal
Address .. 1 Yol i 7% Clty /2/(«4\ < /ﬂ‘ State A“Zp Sl Project# 42 ¢ ' .~ - UJ Rush oo
G ; - . , A eci
Phone : FAX v - U7l > Project Name /7. A I pectly
. '//" f /7 s
Collected By: signature ’ ~~*‘(I ’// = A?/ S
4 - /
. . Canister Pressure / Vacuum
Field Sample 1.D. Date & Time Analyses Requested " ) i
Initial Final - ‘Beceipt -
. e e Y S A VAV VL SR A AR TS 7
':::Eb P B i VL s - N o - :
{;24}} 20 { 4 ‘/,/1' 7/q( /(/ l/ / 7— ,'///,—i! . ( + Ti\_’l ?, I I,»/ /‘/’ - 3 ) e / / (/ 7/) !’ }/ :\, : g’%
..... y
e D -~ ¢ ; A Al b T T iy Y - o
x| e D>~ Vil 197 7 e J 4 7aui T 5 Vel LY L/ o
i |z o Ee nfy S o (TN T T s a ~ e
ER 7ol Yy ,g// 7 i / ;
RellanIShed By (Signature) Date/Time Print Name ; - Notes e S L .
LA e s (et (Mt HT - ‘ / ’ ‘
Relmqmshed By: (Slgnature) Date/Time Received By: (Signature) Date/Time P /\ :
Relinquished By: (Signature) Date/Time Received By: (Signature) Date/Time
ool & yne Zlf/‘i/ 7‘//4,’/7& /,»'5‘
Shipper Name AirBill# ~ Temp.{°C). Condition  Custody Seals Intact? ~Work Order #
Lab . '
Use Lo % L% aenn AR AT O e (Yes No None N/A 9 6 0 4 l 7 5A
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AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9604175B
Work Order Summary

CLIENT: Mr. Chuck Schick BILL TO: Same
Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106

PHONE: 505-242-3113 INVOICE # 10248
FAX: 505-242-1103 P.O. #
DATE RECEIVED: 4/18/96 PROJECT # 830012208 HAFB-O' Club
DATE COMPLETED: 4/26/96 AMOUNTS: $1,000.00

RECEIPT
FRACTION # NAME TEST VAC./PRES. PRICE
0iA SPO1-18-20-AS TO-14 2.5"Hg $250.00
02A SP0O1-28-30-AS TO-14 3.0"Hg $250.00
03A SP01-28-30-DS TO-14 3.0 "Hg $250.00
04A SP01-28-30-EFF TO-14 5.0 "Hg $250.00
05A Lab Blank TO-14 NA NC
05B Lab Blank TO-14 NA NC

CERTIFIED BYMM DATE: ?%féyé

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 - FAX (916) 985-1020

Page 1



Compound

AIR TOXICS LTD.

SAMPLE NAME: SPO1-18-20-AS
ID#: 9604175B-01A

EPA METHOD TO-14 GC/MS Full Scan

Det. Limit (ppbv) Amount (ppbv)

Freon 12 0.73 1.2
Freon 114 0.73 Not Detected
Chloromethane 0.73 Not Detected
Vinyl Chloride 0.73 Not Detected
Bromomethane 0.73 Not Detected
Chloroethane 0.73 Not Detected
Freon 11 0.73 0.83
1,1-Dichloroethene 0.73 Not Detected
Freon 113 0.73 Not Detected
Methylene Chloride 0.73 Not Detected
1,1-Dichloroethane 0.73 Not Detected
cis-1,2-Dichloroethene 0.73 Not Detected
Chloroform 0.73 Not Detected
1,1,1-Trichloroethane 0.73 Not Detected
Carbon Tetrachloride 0.73 Not Detected
Benzene 0.73 14
1,2-Dichloroethane 0.73 Not Detected
Trichloroethene 0.73 18
1,2-Dichloropropane 0.73 Not Detected
cis-1,3-Dichloropropene 0.73 Not Detected
Toluene 0.73 9.5
trans-1,3-Dichloropropene 0.73 Not Detected
1,1,2-Trichloroethane 0.73 Not Detected
Tetrachloroethene 0.73 Not Detected
Ethylene Dibromide 0.73 Not Detected
Chlorobenzene 0.73 Not Detected
Ethyl Benzene 0.73 1.2
m,p-Xylene 0.73 2.7
o-Xylene 0.73 1.2
Styrene 0.73 Not Detected
1,1,2,2-Tetrachloroethane 0.73 Not Detected
1,3,5-Trimethylbenzene 0.73 0.83
1,2,4-Trimethylbenzene 0.73 3.1
1,3-Dichlorobenzene 0.73 Not Detected
1,4-Dichlorobenzene 0.73 Not Detected
Chlorotoluene 0.73 Not Detected
1,2-Dichlorobenzene 0.73 Not Detected
1,2,4-Trichlorobenzene 0.73 Not Detected
Hexachlorobutadiene 0.73 Not Detected
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AIR TOXICS LTD.
SAMPLE NAME: SP01-18-20-AS
ID#: 9604175B-01A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 2.9 Not Detected
1,3-Butadiene 2.9 Not Detected
Acetone 2.9 26
Carbon Disulfide 2.9 7.0
2-Propanol 2.9 Not Detected
trans-1,2-Dichloroethene 2.9 Not Detected
Vinyl Acetate 2.9 Not Detected
Chloroprene 2.9 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.9 4.5
Hexane 2.9 180
Tetrahydrofuran 2.9 39
Cyclohexane 2.9 300
1,4-Dioxane 2.9 Not Detected
Bromodichloromethane 2.9 Not Detected
4-Methyl-2-pentanone 2.9 Not Detected
2-Hexanone 2.9 Not Detected
Dibromochloromethane 2.9 Not Detected
Bromoform 2.9 Not Detected
4-Ethyltoluene 2.9 Not Detected
Ethanol 2.9 4.4
Methy! tert-Buty!l Ether 2.9 Not Detected
Heptane 2.9 58
TNMOC* 7.3 9400

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Summa Canister




AIR TOXICS LTD.

SAMPLE NAME: SP01-28-30-AS
ID#: 9604175B-02A Py
EPA METHOD TO-14 GC/MS Full Scan o

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 1.2 17
Freon 114 1.2 Not Detected
Chloromethane 1.2 Not Detected
Vinyl Chloride 1.2 Not Detected
Bromomethane 1.2 Not Detected
Chloroethane 1.2 Not Detected
Freon 11 1.2 3.3
1,1-Dichioroethene 1.2 Not Detected
Freon 113 1.2 Not Detected
Methylene Chloride 1.2 Not Detected
1,1-Dichloroethane 1.2 Not Detected
cis-1,2-Dichloroethene 1.2 Not Detected
Chloroform 1.2 Not Detected
1,1,1-Trichloroethane 1.2 Not Detected
Carbon Tetrachloride 1.2 Not Detected
Benzene 1.2 15
1,2-Dichloroethane 1.2 Not Detected
Trichloroethene 1.2 20
1,2-Dichloropropane 1.2 Not Detected
cis-1,3-Dichloropropene 1.2 Not Detected
Toluene 1.2 9.9
trans-1,3-Dichloropropene 1.2 Not Detected
1,1,2-Trichloroethane 1.2 Not Detected
Tetrachloroethene 1.2 Not Detected
Ethylene Dibromide ) 1.2 Not Detected
Chlorobenzene 1.2 Not Detected
Ethyl Benzene 1.2 Not Detected
m,p-Xylene 1.2 2.9
o-Xylene 1.2 Not Detected
Styrene 1.2 Not Detected
1,1,2,2-Tetrachloroethane 1.2 Not Detected
1,3,5-Trimethylbenzene 1.2 Not Detected
1,2,4-Trimethylbenzene 1.2 3.2
1,3-Dichlorobenzene 1.2 Not Detected
1,4-Dichlorobenzene 1.2 Not Detected
Chlorotoluene 1.2 Not Detected
1,2-Dichlorobenzene 1.2 Not Detected
1,2,4-Trichlorobenzene 1.2 Not Detected
Hexachlorobutadiene 1.2 Not Detected
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AIR TOXICS LTD.
SAMPLE NAME: SP01-28-30-AS
ID#: 9604175B-02A
EPA METHOD TO-14 GC/MS Full Scan

oliection: 4/17/96
is: 4/20/96

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 5.0 Not Detected
1,3-Butadiene 5.0 Not Detected
Acetone 5.0 40
Carbon Disulfide 5.0 Not Detected
2-Propanol 5.0 Not Detected
trans-1,2-Dichloroethene 5.0 Not Detected
Vinyl Acetate 5.0 Not Detected
Chloroprene 5.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 5.0 5.3
Hexane 5.0 150
Tetrahydrofuran 5.0 22
Cyclohexane 5.0 120
1,4-Dioxane 5.0 Not Detected
Bromodichloromethane 5.0 Not Detected
4-Methyl-2-pentanone 5.0 Not Detected
2-Hexanone 5.0 Not Detected
Dibromochloromethane 5.0 Not Detected
Bromoform 5.0 Not Detected
4-Ethyltoluene 5.0 Not Detected
Ethanol 5.0 6.1
Methyl tert-Butyl Ether 5.0 Not Detected
Heptane 5.0 60
TNMOC* 12 3900

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Summa Canister




AIR TOXICS LTD.
SAMPLE NAME: SP01-28-30-DS
ID#: 9604175B-03A oy
EPA METHOD TO-14 GC/MS Full Scan s

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 1.5 18
Freon 114 1.5 Not Detected
Chloromethane 1.5 Not Detected
Vinyl Chloride 1.5 Not Detected
Bromomethane 1.5 Not Detected
Chloroethane 1.5 Not Detected
Freon 11 1.5 3.6
1,1-Dichloroethene 1.5 Not Detected
Freon 113 1.5 Not Detected
Methylene Chloride 1.5 Not Detected
1,1-Dichloroethane 1.5 Not Detected
cis-1,2-Dichloroethene 1.5 Not Detected
Chloroform 1.5 Not Detected
1,1,1-Trichloroethane 15 Not Detected
Carbon Tetrachloride 1.5 Not Detected
Benzene 1.5 22
1,2-Dichloroethane 15 Not Detected
Trichloroethene 1.5 18
1,2-Dichloropropane 1.5 Not Detected
cis-1,3-Dichloropropene 1.5 Not Detected
Toluene 1.5 16
trans-1,3-Dichloropropene 1.5 Not Detected
1,1,2-Trichloroethane 1.5 Not Detected
Tetrachloroethene 1.5 Not Detected
Ethylene Dibromide 1.5 Not Detected
Chlorobenzene 1.5 Not Detected
Ethyl Benzene 15 Not Detected
m,p-Xylene 1.5 3.3
o-Xylene 15 Not Detected
Styrene 1.5 Not Detected
1,1,2,2-Tetrachioroethane 1.5 Not Detected
1,3,5-Trimethylbenzene 1.5 Not Detected
1,2,4-Trimethylbenzene 1.5 34
1,3-Dichlorobenzene 1.5 Not Detected
1,4-Dichlorobenzene 1.5 Not Detected
Chlorotoluene 1.5 Not Detected
1,2-Dichlorobenzene 1.5 Not Detected
1,2,4-Trichlorobenzene 15 Not Detected
Hexachlorobutadiene 1.5 Not Detected
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AIR TOXICS LTD.
SAMPLE NAME: SP01-28-30-DS
ID#: 9604175B-03A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 6.0 Not Detected
1,3-Butadiene 6.0 Not Detected
Acetone 6.0 18
Carbon Disulfide 6.0 Not Detected
2-Propanol 6.0 > Not Detected
trans-1,2-Dichloroethene 6.0 Not Detected
Vinyl Acetate 6.0 Not Detected
Chloroprene 6.0 Not Detected
2-Butanone {Methyl Ethyl Ketone) 6.0 Not Detected
Hexane 6.0 230
Tetrahydrofuran 6.0 23
Cyclohexane 6.0 160
1,4-Dioxane 6.0 Not Detected
Bromodichloromethane 6.0 Not Detected
4-Methyl-2-pentanone 6.0 Not Detected
2-Hexanone 6.0 Not Detected
Dibromochloromethane 6.0 Not Detected
Bromoform 6.0 Not Detected
4-Ethyltoluene 6.0 Not Detected
Ethanol 6.0 Not Detected
Methy! tert-Butyl Ether 6.0 Not Detected
Heptane 6.0 92
TNMOC* 15 5300

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Summa Canister




AIR TOXICS LTD.

SAMPLE NAME: SPO1-28-30-Eff
ID#: 9604175B-04A
EPA METHOD TO-14 GC/MS Full Scan

Dit. Fact

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 . 0.95 Not Detected
Freon 114 0.95 Not Detected
Chloromethane 0.95 Not Detected
Vinyl Chloride 0.95 Not Detected
Bromomethane 0.95 Not Detected
Chloroethane 0.95 Not Detected
Freon 11 0.95 Not Detected
1,1-Dichloroethene 0.95 Not Detected
Freon 113 0.95 Not Detected
Methylene Chloride 0.95 2.5
1,1-Dichloroethane 0.95 Not Detected
cis-1,2-Dichloroethene 0.95 Not Detected
Chloroform 0.95 Not Detected
1,1,1-Trichloroethane 0.95 0.98
Carbon Tetrachloride 0.95 Not Detected
Benzene 0.95 Not Detected
1,2-Dichloroethane 0.95 Not Detected
Trichloroethene 0.95 2.8
1,2-Dichloropropane 0.95 Not Detected
cis-1,3-Dichloropropene 0.95 Not Detected
Toluene 0.95 6.2
trans-1,3-Dichloropropene 0.95 Not Detected
1,1,2-Trichioroethane 0.95 Not Detected
Tetrachloroethene 0.95 Not Detected
Ethylene Dibromide 0.95 Not Detected
Chlorobenzene 0.95 Not Detected
Ethyl Benzene 0.95 Not Detected
m,p-Xylene 0.95 3.1
o-Xylene 0.95 1.1
Styrene 0.95 Not Detected
1,1,2,2-Tetrachloroethane 0.95 Not Detected
1,3,5-Trimethylbenzene 0.95 Not Detected
1,2,4-Trimethylbenzene 0.95 1.7
1,3-Dichlorobenzene 0.95 Not Detected
1,4-Dichlorobenzene 0.95 Not Detected
Chlorotoluene 0.95 Not Detected
1,2-Dichlorobenzene 0.95 Not Detected
1,2,4-Trichlorobenzene 0.95 Not Detected
Hexachlorobutadiene 0.95 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: SPO1-28-30-Eff
ID#: 9604175B-04A
EPA METHOD TO-14 GC/MS Full Scan

ollection: 4/17/96
lysis: 4/20/96

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 3.8 Not Detected
1,3-Butadiene 3.8 Not Detected
Acetone 3.8 4.4
Carbon Disulfide 3.8 Not Detected
2-Propanol 3.8 5.4
trans-1,2-Dichloroethene 3.8 Not Detected
Vinyl Acetate 3.8 Not Detected
Chloroprene 3.8 Not Detected
2-Butanone (Methyl Ethyl Ketone) 3.8 Not Detected
Hexane 3.8 Not Detected
Tetrahydrofuran 3.8 51
Cyclohexane 3.8 Not Detected
1,4-Dioxane 3.8 Not Detected
Bromodichloromethane 3.8 Not Detected
4-Methyl-2-pentanone 3.8 Not Detected
2-Hexanone 3.8 Not Detected
Dibromochloromethane 3.8 Not Detected
Bromoform 3.8 Not Detected
4-Ethyltoluene 3.8 Not Detected
Ethanol 3.8 8.5
Methyl tert-Butyl Ether 3.8 Not Detected
Heptane 3.8 Not Detected
TNMOC* 9.5 230

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: 6 Liter Summa Canister
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604175B-05A
EPA METHOD TO-14 GC/MS Full Scan

o

File Name:

Dil.

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 0.50 Not Detected
Freon 114 0.50 Not Detected
Chioromethane 0.50 Not Detected
Vinyl Chloride 0.50 Not Detected
Bromomethane 0.50 Not Detected
Chloroethane 0.50 Not Detected
Freon 11 0.50 Not Detected
1,1-Dichloroethene 0.50 Not Detected
Freon 113 0.50 Not Detected
Methylene Chloride 0.50 Not Detected
1,1-Dichloroethane 0.50 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected
Chloroform 0.50 Not Detected
1,1,1-Trichloroethane 0.50 Not Detected
Carbon Tetrachloride 0.50 Not Detected
Benzene 0.50 Not Detected
1,2-Dichloroethane 0.50 Not Detected
Trichloroethene 0.50 Not Detected
1,2-Dichloropropane 0.50 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected
Toluene 0.50 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected
Tetrachloroethene 0.50 Not Detected
Ethylene Dibromide 0.50 Not Detected
Chlorobenzene 0.50 Not Detected
Ethyl Benzene 0.50 Not Detected
m,p-Xylene 0.50 Not Detected
o-Xylene 0.50 Not Detected
Styrene 0.50 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected
1,2,4-Trimethylbenzene 0.50 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected
Chlorotoluene 0.50 Not Detected
1,2-Dichiorobenzene 0.50 Not Detected
1,2,4-Trichlorobenzene 0.50 Not Detected
Hexachlorobutadiene 0.50 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604175B-05A
EPA METHOD TO-14 GC/MS Full Scan

Date of sllection: NA

_ Date of Analysis: 4
Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 2.0 Not Detected
1,3-Butadiene 2.0 Not Detected
Acetone 2.0 Not Detected
Carbon Disulfide 2.0 Not Detected
2-Propanol 2.0 Not Detected
trans-1,2-Dichloroethene 2.0 Not Detected
Vinyl Acetate 2.0 Not Detected
Chloroprene 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected
Hexane 2.0 Not Detected
Tetrahydrofuran 2.0 Not Detected
Cyclohexane 2.0 Not Detected
1,4-Dioxane 2.0 Not Detected
Bromodichloromethane 2.0 Not Detected
4-Methyl-2-pentanone 2.0 Not Detected
2-Hexanone 2.0 Not Detected
Dibromochloromethane 2.0 Not Detected
Bromoform 2.0 Not Detected
4-Ethyltoluene 2.0 Not Detected
Ethanol 2.0 Not Detected
Methyl tert-Butyl Ether 2.0 Not Detected
Heptane 2.0 Not Detected
TNMOC* 5.0 Not Detected

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: NA
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604175B-05B
EPA METHOD TO-14 GC/MS Full Scan

. 504

Compound Det. Limit {ppbv) Amount (ppbv)
Freon 12 0.50 Not Detected
Freon 114 0.50 Not Detected
Chloromethane 0.50 Not Detected
Vinyl Chloride 0.50 Not Detected
Bromomethane 0.50 Not Detected
Chloroethane 0.50 Not Detected
Freon 11 0.50 Not Detected
1,1-Dichloroethene 0.50 Not Detected
Freon 113 0.50 Not Detected
Methylene Chloride 0.50 Not Detected
1,1-Dichloroethane 0.50 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected
Chloroform 0.50 Not Detected
1,1,1-Trichloroethane 0.50 Not Detected
Carbon Tetrachloride 0.50 Not Detected
Benzene 0.50 Not Detected
1,2-Dichloroethane 0.50 Not Detected
Trichloroethene 0.50 Not Detected
1,2-Dichloropropane 0.50 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected
Toluene 0.50 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected
Tetrachloroethene 0.50 Not Detected
Ethylene Dibromide ‘ 0.50 Not Detected
Chlorobenzene 0.50 Not Detected
Ethyl Benzene 0.50 Not Detected
m,p-Xylene 0.50 Not Detected
o-Xylene 0.50 Not Detected
Styrene 0.50 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected
1,2,4-Trimethylbenzene 0.50 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected
Chlorotoluene 0.50 Not Detected
1,2-Dichlorobenzene 0.50 Not Detected
1,2,4-Trichiorobenzene 0.50 Not Detected
Hexachlorobutadiene 0.50 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604175B-05B

St EPA METHOD TO-14 GC/MS Full Scan
o 5042004
" 1.00

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 2.0 Not Detected
1,3-Butadiene 2.0 Not Detected
Acetone 2.0 Not Detected
Carbon Disulfide 2.0 Not Detected
2-Propanol 2.0 Not Detected
trans-1,2-Dichloroethene 2.0 Not Detected
Vinyl Acetate 2.0 Not Detected
Chloroprene 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected
Hexane 2.0 Not Detected
Tetrahydrofuran 2.0 Not Detected
Cyclohexane 2.0 Not Detected
1,4-Dioxane 2.0 Not Detected
Bromodichloromethane 2.0 Not Detected
4-Methyl-2-pentanone 2.0 Not Detected
2-Hexanone 2.0 Not Detected
Dibromochloromethane 2.0 Not Detected
Bromoform 2.0 Not Detected
4-Ethyltoluene 2.0 Not Detected

LS Ethanol 2.0 Not Detected
Methyl tert-Butyl Ether 2.0 Not Detected
Heptane 2.0 Not Detected
TNMOC* 5.0 Not Detected

*Total Non-Methane Organic Compounds Referenced to Heptane (MW = 100).

Container Type: NA
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(@ AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

CLIENT:

PHONE:
FAX:
DATE RECEIVED:

DATE COMPLETED:

FRACTION #
05A
06A

CERTIFIED BY:

WORK ORDER #: 9604175C
Work Order Summary

Mr. Chuck Schick

Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106

505-242-3113
505-242-1103
4/18/96
4/26/96

NAME
SP01-28-30-AS
Lab Blank

2,

Laboratory Director

BILL TO: Same

INVOICE # 10248

P.O. #
PROJECT # 830012208 HAFB-O' Club
AMOUNTS$: $150.00

TEST PRICE
ASTM D-5504 $150.00
ASTM D-5504 NC

DATE: W

180 BLUE RAVINE ROAD, SUITE B + FOLSOM, CA 95630
(916) 985-1000 « FAX (916) 985-1020
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AIR TOXICS LTD.

SAMPLE NAME: SP01-28-30-AS
ID#: 9604175C-05A

Sulfur Gases by ASTM D-5504
GC/scD

File Name: L . B0418007 v f Coliection: 4/17/96

Dil. Factor: . ... 4100 Date of Analysis: 4/18/96
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 250
Carbonyl Sulfide 4.0 Not Detected
Methyl Mercaptan 4.0 Not Detected
Dimethyi Sulfide ' 4.0 Not Detected
Carbon Disulfide 40 _Not Detected
Dimethyl Disulfide 40 ~ Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propylmercaptan 4.0 Not Detected
Ethyl Methyl Sulfide - a0 Not Detected
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyl Sulfide 4.0 Not Detected
n-Butylmercaptan 4.0 Not Detected
3-Methylthiophene -~ 40 ~ Not Detected
Tetrahydrothiophene 4.0 Not Detected
2-Ethylthiophene 4.0 Not Detected
2,5-Dimethylthiophene 4.0 Not Detected
Diethyl Disulfide 4.0 Not Detected

‘-&p‘
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604175C-06A

Sulfur Gases by ASTM D-5504

GC/SCD
File Name: B0418005 Date of Collection: NA
Dil. Factor: 100 - Date of Analysis: 4/18/96
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 Not Detected
Carbonyl Sulfide 4.0 Not Detected
Methyl Mercaptan 4.0 Not Detected
Dimethyl Sulfide 4.0 Not Detected
Carbon Disulfide - 4.0 7 Not Detected
Dimethyl Disulfide - ' 4.0 Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propyimercaptan ) 7 4.0 Not Detected
‘Ethyl Methyl Sulfide ’ 40 i ~ Not Detected
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyl Sulfide 4.0 Not Detected
n-Butylmercaptan 4.0 Not Detected
3-Methylthiophene 40  NotDetected
Tetrahydrothiophene 4.0 Not Detected
2-Ethylthiophene 4.0 Not Detected
2,5-Dimethylthiophene 4.0 Not Detected
Diethyl Disulfide 4.0 Not Detected
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AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
(916) 985-1000 FAX: (916) 985-1020
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t
7 May 2 0 199K
- {U AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY
WORK ORDER #: 9604186A
Work Order Summary

CLIENT: Mr. Chuck Schick BILL TO: Same

Groundwater Technology, Inc.

2501 Yale Boulevard SE, Suite 204

Albuquerque, NM 87106
PHONE: 505-242-3113 INVOICE # 10250
FAX: 505-242-1103 P.O. #
DATE RECEIVED: 4/19/96 PROJECT # 830012208.35 Officer's Club HAFB
DATE COMPLETED: 4/26/96 AMOUNTS: $150.00
DATE RE-ISSUED: 5/14/96 To amend client ID; per client's request.
FRACTION # NAME TEST PRICE
02A SP01-38-40-AS Tedlar ASTM D-5504 $150.00
03A Lab Blank ASTM D-5504 NC

y e .
i =

CERTIFIED BY: -7 2/ %ﬂﬂ/‘/ DATE: J//é/fé

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B - FOLSOM, CA 95630

(916) 985-1000 - FAX (916) 985-1020
Page 1



AIR TOXICS LTD.

SAMPLE NAME: SP01-38-40-AS Tedlar
ID#: 9604186A-02A

Sulfur Gases by ASTM D-5504

GC/SCD

. .Boatoooe
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 4.1
Carbonyl Sulfide 4.0 7.3
Methyl Mercaptan 4.0 Not Detected
Dimethy! Sulfide 40 Not Detected
Carbon Disulfide 4.0 44
Dimethyl Disulfide - 40 ' Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propylmercaptan 40 ~_Not Detected
Ethyl Methy! Sulfide 40 ~ NotDetected
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyl Sulfide 4.0 Not Detected
n-Butylmercaptan 4.0 Not Detected
3-Methylthiophene 40  NotDetected
Tetrahydrothiophene 4.0 Not Detected
2-Ethylthiophene 4.0 Not Detected
2,5-Dimethylthiophene 4.0 Not Detected
Diethy! Disulfide 4.0 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604186A-03A

Sulfur Gases by ASTM D-5504

GC/SCD
File Name: Date of Collection: NA
Dil. Factor: ‘Date of Analysis: 4/19/96
Compound Det. Limit (ppbv) Amount (ppbv)
Hydrogen Sulfide 4.0 Not Detected
Carbonyl Sulfide 4.0 Not Detected
Methyl Mercaptan 4.0 Not Detected
Dimethyl Sulfide 4.0 Not Detected
Carbon Disulfide 4.0 Not Detected
Dimethyl Disulfide ' ' 4.0 Not Detected
Ethyl Mercaptan 4.0 Not Detected
Isopropylmercaptan 4.0 Not Detected
tert-Butyl Mercaptan 4.0 Not Detected
n-Propylmercaptan 4.0 Not Detected
Ethyl Methyl Sulfide 40 ~ Not Detected |
Thiophene 4.0 Not Detected
Isobutyl Mercaptan 4.0 Not Detected
Diethyl Sulfide 4.0 Not Detected
n-Butylmercaptan 4.0 Not Detected
3-Methylthiophene =~ 40 ' Not Detected
Tetrahydrothiophene 4.0 Not Detected
2-Ethyithiophene 4.0 Not Detected
2,5-Dimethyithiophene 4.0 Not Detected
Diethyl Disulfide 4.0 Not Detected
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AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

CHAIN-OF-CUSTODY RECORD

180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
{916) 985-1000 FAX: (916) 985-1020

N? 006968
Page _/L of [

Contact Person _ C Iy C\‘L SCLV\Q\( Project info: Turn Around Time:
Company Grv\-) XV~ /I-QCLVV\»\J(J"‘V\'\] P.O. # /m/NormaI
Address 30/ Y 8L SE Hovd City A/é vgelyve StateM/Zip yalas Project # ¥300/220¢-3S O Rush .
Phone &0 -243:3113 FAX _GO0s- 242 -11o3 Project Name _(O¢ficers (vl Specify
<
Collected By: signature 8 M%‘A@ ///7/ 6
14 -
. . . C ter Pressure / Vacuum
ll‘%b Field Sample I.D. | Date & Time Analyses Requested Iniir:ls e riisnal Receipt
| spPor-3v-40-45 1/43/7(: J4-4yS | TPHAST «TNMOCT R TS Ve, To- 14 320 o
OB | SPoL-33-40-As Tedldn H¥lfs 14°50| Redwad Ky NVA
Rek ishe : {Bignature) Date/Time Print pme Notes:
2 ilel trww  Curpls IMWeupt Tl lur 4,7 qod, 1+ he
Relinquished By: (Signfiture) Date/Time Received By: (Signature) Date/Time .
— // , / [/\JLTZ\-t " 24 (Awa.
Relinquished By: (Signature) Date/Time eived By: (Signature) / Date/Time y
W55l T AT Yo
Shipper Name Air Bill #  “Cpered By: \'fbatel'l’ ime  Temp. (°C Condition // Custody Seals Intact? Work Order #
Lab ] [ : N '
Use | fed—N  [359gac(030] TS Vgseaol ubuGeagl] yes Noffoneyvn (96041864
Only’ A —
‘; ;’ ';; ;; Form 1293 rev. 08




- RECEIVED
(t AIR TOXICS LTD. RF2 79 5

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9604186B
Work Order Summary

CLIENT: Mr. Chuck Schick BILL TO: Same
Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106

PHONE: 505-242-3113 INYOICE # 10250
FAX: 505-242-1103 P.O. #
DATE RECEIVED: 4/19/96 PROJECT # 830012208.35 Officer's Club HAFB
DATE COMPLETED: 4/26/96 AMOUNTS$: $361.72
RECEIPT
FRACTION # NAME TEST VAC./PRES. PRICE
01A SP01-38-40-AS TO-14 4.0 "Hg $250.00
02A Lab Blank TO-14 NA NC
Misc. Charges 6 Liter Summa Canister Preparation (1) @ $35.00 each. $70.00
Shipping (4/15/96) $41.72

CERTIFIED BY@ZMW DATE: /%ié//fé

Laboratory Director

180 BLUE RAVINE ROAD, SUITEB « FOLSOM, CA 95630
(916) 985-1000 - FAX (916) 985-1020

Page 1



AIR TOXICS LTD.

SAMPLE NAME: SP01-38-40-AS
ID#: 9604186B-01A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 0.78 30
Freon 114 0.78 Not Detected
Chloromethane 0.78 Not Detected
Vinyl Chloride 0.78 Not Detected
Bromomethane 0.78 Not Detected
Chloroethane 0.78 Not Detected
Freon 11 0.78 43
1,1-Dichloroethene 0.78 Not Detected
Freon 113 0.78 2.0
Methylene Chloride 0.78 Not Detected
1,1-Dichloroethane 0.78 Not Detected
cis-1,2-Dichloroethene 0.78 Not Detected
Chloroform 0.78 Not Detected
1,1,1-Trichloroethane 0.78 Not Detected
Carbon Tetrachloride 0.78 Not Detected
Benzene 0.78 14
1,2-Dichloroethane 0.78 Not Detected
Trichloroethene 0.78 17
1,2-Dichloropropane 0.78 Not Detected
cis-1,3-Dichloropropene 0.78 Not Detected
Toluene 0.78 13
trans-1,3-Dichloropropene 0.78 Not Detected
1,1,2-Trichloroethane 0.78 Not Detected
Tetrachloroethene 0.78 Not Detected
Ethylene Dibromide 0.78 Not Detected
Chlorobenzene 0.78 Not Detected
Ethyl Benzene 0.78 Not Detected
m,p-Xylene 0.78 2.7
o-Xylene 0.78 1.5
Styrene 0.78 Not Detected
1,1,2,2-Tetrachloroethane 0.78 Not Detected
1,3,5-Trimethylbenzene 0.78 1.2
1,2,4-Trimethylbenzene 0.78 4.3
1,3-Dichlorobenzene 0.78 Not Detected
1,4-Dichlorobenzene 0.78 Not Detected
Chiorotoluene 0.78 Not Detected
1,2-Dichlorobenzene 0.78 Not Detected
1,2,4-Trichlorobenzene 0.78 Not Detected
Hexachlorobutadiene 0.78 Not Detected

Page 2
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AIR TOXICS LTD.

SAMPLE NAME: SP01-38-40-AS
ID#: 9604186B-01A
EPA METHOD TO-14 GC/MS Full Scan

llection: 4/18/96
nalysis: 4/20/96

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 3.1 Not Detected
1,3-Butadiene 3.1 Not Detected
Acetone 3.1 73
Carbon Disulfide 3.1 Not Detected
2-Propanol 3.1 Not Detected
trans-1,2-Dichloroethene 3.1 Not Detected
Vinyl Acetate 3.1 Not Detected
Chloroprene 3.1 Not Detected
2-Butanone (Methyl Ethyl Ketone) 3.1 14
Hexane 3.1 210
Tetrahydrofuran 3.1 Not Detected
Cyclohexane 3.1 140
1,4-Dioxane 3.1 Not Detected
Bromodichloromethane 3.1 Not Detected
4-Methyl-2-pentanone 3.1 Not Detected
2-Hexanone 3.1 Not Detected
Dibromochloromethane 3.1 Not Detected
Bromoform 3.1 Not Detected
4-Ethyltoluene 3.1 Not Detected
Ethanol 3.1 Not Detected
Methy! tert-Butyl Ether 3.1 Not Detected
Heptane 3.1 78
TPH* 7.8 6300

*Total Petroleum Hydrocarbons (C2 + Hydrocarbons) Referenced to Gasoline (MW = 100).

Container Type: 6 Liter Summa Canister




AIR TOXICS LTD.
SAMPLE NAME: Lab Blank
ID#: 9604186B-02A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Freon 12 0.50 Not Detected
Freon 114 0.50 Not Detected
Chloromethane 0.50 Not Detected
Vinyl Chloride 0.50 Not Detected
Bromomethane 0.50 Not Detected
Chloroethane 0.50 Not Detected
Freon 11 0.50 Not Detected
1,1-Dichloroethene 0.50 Not Detected
Freon 113 0.50 Not Detected
Methylene Chloride 0.50 Not Detected
1,1-Dichloroethane 0.50 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected
Chloroform 0.50 Not Detected
1,1,1-Trichloroethane 0.50 Not Detected
Carbon Tetrachloride 0.50 Not Detected
Benzene 0.50 Not Detected
1,2-Dichloroethane 0.50 Not Detected
Trichloroethene 0.50 Not Detected
1,2-Dichloropropane 0.50 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected
Toluene 0.50 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected
Tetrachloroethene 0.50 Not Detected
Ethylene Dibromide 0.50 Not Detected
Chlorobenzene 0.50 Not Detected
Ethyl Benzene 0.50 Not Detected
m,p-Xylene 0.50 Not Detected
o-Xylene 0.50 Not Detected
Styrene 0.50 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected
1,2,4-Trimethylbenzene 0.50 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected
Chlorotoluene 0.50 Not Detected
1,2-Dichlorobenzene 0.50 Not Detected
1,2,4-Trichlorobenzene 0.50 Not Detected
Hexachlorobutadiene 0.50 Not Detected
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AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9604186B-02A
EPA METHOD TO-14 GC/MS Full Scan

Compound Det. Limit (ppbv) Amount (ppbv)
Propylene 2.0 Not Detected
1,3-Butadiene 2.0 Not Detected
Acetone 2.0 Not Detected
Carbon Disulfide 2.0 Not Detected
2-Propano! 2.0 Not Detected
trans-1,2-Dichloroethene 2.0 Not Detected
Vinyl Acetate 2.0 Not Detected
Chloroprene 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected
Hexane 2.0 Not Detected
Tetrahydrofuran 2.0 Not Detected
Cyclohexane 2.0 Not Detected
1,4-Dioxane 2.0 Not Detected
Bromodichloromethane 2.0 Not Detected
4-Methyl-2-pentanone 2.0 Not Detected
2-Hexanone 2.0 Not Detected
Dibromochloromethane 2.0 Not Detected
Bromoform 2.0 Not Detected
4-Ethyltoluene 2.0 Not Detected
Ethanol 2.0 Not Detected
Methyl tert-Butyl Ether 2.0 Not Detected
Heptane 2.0 Not Detected
TPH* 5.0 Not Detected

*Total Petroleum Hydrocarbons (C2 + Hydrocarbons) Referenced to Gasoline (MW = 100).

Container Type: NA




AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

180 BLUE RAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719
(916) 985-1000 FAX: (916) 985-1020

N

CHAIN-OF-CUSTODY RECORD

? 006968

Page _/ of [

Contact Person Cb&oc\L SC\N\¢\<

Company Gm\’“&\)\""“@"" TQ(—{"VV\»\/"H b

Project info:
P.O. #

Address 250/ yl—&_ )ﬂVL e #ﬂtf City /
Phone 505 -243:3113

ue SlateMle F1 0%
FAX _GOs - 242 -1lo3

Project # ¥300/220¢ 35
Project Name _(O€Ficors (1vl

) LI

HHNEB

Turn Around Time:

* Specity

2l L5100

Pm&w&ﬂf W»Qd//T
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Notes: 7_ /a .
e
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{fD AIR TOXICS LTD.
AN ENVIRONMENTAL ANALYTICAL LABORATORY
WORK ORDER #: 9604186C
Work Order Summary
CLIENT: Mr. Chuck Schick BILL TO: Same
Groundwater Technology, Inc.
2501 Yale Boulevard SE, Suite 204
Albuquerque, NM 87106
PHONE: 505-242-3113 INVOICE # 10250
FAX: 505-242-1103 P.O. #
DATE RECEIVED: 4/19/96 PROJECT # 830012208.35 Officer's Club HAFB
DATE COMPLETED: 4/26/96 AMOUNTS$: $100.00
RECEIPT
FRACTION # NAME TEST YAC./PRES. PRICE
ola SP01-38-40-AS TO-3 4.0 "Hg $100.00
02A Lab Blank TO-3 NA NC

CERTIFIED BY:MW DATE: 'é//é%é/yé

Laboratory Director

180 BLUE RAVINE ROAD, SUITE B - FOLSOM, CA 95630
(916) 985-1000 - FAX (916) 985-1020

Page 1



AIR TOXICS LTD.

Total Petroleum Hydrocarbons by Modified EPA Method TO-3

GC/FID
Field Lab File Sample Analyzed Ditution Det. Limit  Det. Limit Amount Amount
Sample I.D. Sample L.D. Name Date For Factor (ppmv) (uG/L) (ppmv) (pGJ/L)
SP01-38-40-AS 9604186C-01A 6042012 4/18/96 TPH* 25.8 0.26 1.1 53 220
Lab Blank 9604186C-02A 6042003 NA TPH* 1.00 0.010 0.042 Not Detected Not Detected

Analysis Date: 4/20/96
Container Type: 6 Liter Summa Canister

COMMENTS: *Total Petroleum Hydrocarbons referenced to Gasoline (MW = 100).
NA = Not Applicable
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AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

180 BLUE BAVINE ROAD, SUITE B
FOLSOM, CA 95630-4719

(916) 985-1000 FAX: (916) 985- 1020
N? 006968

CHAIN-OF-CUSTODY RECORD Page /. of /-

Contact Person Cl’k\)c\’\ SC\N\C’\K Project info: Turn Around Time:

Company GFDOW‘VQ—V*— TQLL\N\"‘\ b P.O. # /EB' Normal

Address 2501 Yol 8L SE #2¢ City Al Ve’StaleWZip F70% | projectn Z302/220¢ 35 | "0 Rysh .

Phone G0 5 -243:3 (13 FAX _Gbos- 242 -llo3 Project Name _(Q¢ficars (v Specily

SINEB

Collected By: signature Wt WA "N I

v .
=‘an Field Sample 1.D. Date & Time Analyses Requested iigllster Pr(’a:isnsal'Jre / Va:eucl:::l
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| SPol-38-40-A5 Tedldy Wi 1450 Rodocd 5[y NMA | #/)5/61

/

(7l (5o m&lﬂtﬂf Wyt

Relinquished By: [Signfiture) Date/Ti Received By: (Signature) Date/Time

Retinquished By: {Signature) Date/Time
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Holloman Air Force Base Appendix F
Site $S-57 - Officers Club
Air Sparging and Soil Vapor Extraction Pilot Test Report

APPENDIX F
VENT-ROI RESULTS

Draft Final October 1996



ANALYSIS OF VACUUM DISSIPATION DATA FROM PILOT TEST

15 INCHES APPLIED VACUUM:

“ Mornitoring Distance from Measured Vacuum
Well SVE Well (ft) (inches w.c.) logl0 (Vac)
MWOL1 ) .15 -.824
MWO3 30 .02 -1.699

Additional data point based on applied vacuum:
1.5 inches of water column at 0 feet from SVE well

Slope = -.055 per foot
Intercept = .756 inches of water column
R squared = .868
25 INCHES APPLIED VACUUM:
Monitoring Distance from Measured Vacuum
Well SVE Well (ft) (inches w.c.) logl0 (Vac)
MWO1 6 .2 -.699
MWO3 30 .06 -1.222

Additional data point based on applied vacuum:
2.5 inches of water column at 0 feet from SVE well

-.045 per foot
1.071 inches of water column
.74

Slope
Intercept
R squared

o

Average slope from tests at 2 applied vacuums = -.05 per foot.



WP

OBSERVED AND PREDICTED FLOW

Obsexrved

RESPONSE TO APPLIED VACUUM

Applied Predicted Relative
Vacuum Flow Response Flow Response Percent
(inches w.c.) (scfm) (scfm) Difference
15 100 95.77 -4.3 %
17.5 115 111.38 -3.2 %
25 150 157.62 5 %
27 165 169.8 : 2.9 %
Mean Value of Relative Percent Difference: 1%
Mean Absolute Value of Relative Percent Difference: 3.8 %
Standard Deviation of Prediction: 6.1 scfm
Soil Permeability in Horizontal Direction (sg cm): 7.64E-07
Standard Deviation of Soil Permeability Estimation (sq cm): 3.5E-08
Ratio of Horizontal to Vertical Permeability: 3.3

vy,
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RESULTS OF VENT-ROI ANALYSIS

AEFFECTIVE RADIUS CALCULATION FOR CONVENTIONAL SOIL VAPOR EXTRACTION SYSTEM

Holloman AFB Officer’'s Club site in HAFB, NM
hydrogen sulfide analysis for capture estimates

hydrogen sulfide (single component, volatile and biodegradable)

Molecular Weight = 34

Vapor Pressure = 10580.96 mm Hg
Temperature Constant = 1904 deg K
Liquid Density = .001 g/cc

Zero Order Bioremediation Rate Constant = .1 ppm/day
Initial Total Soil Contaminant Concentration = 500 ppm
Residual (Non-degradable) Soil Concentration = 1 ppm

Vented trenches, 2 feet wide by 4.5 feet deep by 10 feet long, not
extending to groundwater with gravel backfill from 4 to 4.5 feet

Thickness of Vented Soil Interval = 9 feet

Slope of 1logl0(P) vs Distance from Pilot Test = .05 per ft

Soil Gas Temperature = 70 deg F

Applied Vacuum = 27 in. water column
Air Flow Rate per Trench = 169.8 scfm

Desired Time to Cleanup = 365 days

Cleanup Goal 90 % removal

VOLATILIZATION: SINGLE TRENCH EFFECTIVE RADIUS
159.05 FEET

159.06 FEET

]

INTERTRENCH EFFECTIVE RADIUS 144 .99 FEET

BIODEGRADATION: SINGLE TRENCH RADIUS OF INFLUENCE
INTERTRENCH RADIUS OF INFLUENCE

75.22 FEET
70.84 FEET

W

VOL. PLUS BIO.: SINGLE TRENCH EFFECTIVE RADIUS
INTERTRENCH EFFECTIVE RADIUS

159.06 FEET
144 .99 FEET

H oW



RESULTS OF VENT-ROI ANALYSIS

EFFECTIVE RADIUS CALCULATION FOR CONVENTIONAL SOIL VAPOR EXTRACTION SYSTEM, .

Holloman AFB Officer’s Club site in HAFB, NM

diesel

Diesel/No. 2 Fuel 0il (contaminant mixture, volatile and biodegradable)
logl0o (MW P*) .2 - 6.03 8m

Temperature Constant = 1904 deg K
Liquid Density = .8 g/cc
Zero Order Bioremediation Rate Constant = .1 ppm/day
Initial Total Soil Contaminant Concentration = 2000 ppm
Residual (Non-degradable) Soil Concentration = 1 ppm

Vented trenches, 2 feet wide by 4.5 feet deep by 10 feet long, not
extending to groundwater with gravel backfill from 4 to 4.5 feet

Thickness of Vented Soil Interval = 9 feet

Slope of logl0(P) vs Distance from Pilot Test = .05 per ft

Soil Gas Temperature = 70 deg F

Applied Vacuum = 27 in. water column
Air Flow Rate per Trench = 169.8 scfm

Desired Time to Cleanup = 365 days

Cleanup Goal 90 % removal

VOLATILIZATION: SINGLE TRENCH EFFECTIVE RADIUS = .04 FEET
.04 FEET
INSUFFICIENT SURFACE INFILTRATION FOR MULTIPLE TRENCH SYSTEM
BIODEGRADATICN: SINGLE TRENCH RADIUS OF INFLUENCE = 75.22 FEET
' INTERTRENCH RADIUS OF INFLUENCE = 70.84 FEET
VOL. PLUS BIO.: SINGLE TRENCH EFFECTIVE RADIUS = .42 FEET
INTERTRENCH EFFECTIVE RADIUS = .1 FEET



