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EXECUTIVE SUMMARY 

This Corrective Action Plan (CAP) for Site SS-17, the BX Service Station, at Holloman Air 

Force Base (AFB), New Mexico (NM) has been prepared by Walk, Haydel & Associates, 

Inc. (Walk, Haydel) for the United States (U.S.) Army Corps of Engineers. It includes a 

performance evaluation of the gasoline removal system currently in operation at the site, 

recommendations for system improvement, results of a field investigation performed in 

June 1991 which included the drilling and sampling of borings and air monitoring, a 

comparative study of selected soil remediation technologies used to develop remedial 

action alternatives and recommendation of a preferred remedial action alternative. 

The gasoline removal system currently in operation consists of four recovery trenches. 

Trench Nos. 1 and 2, located in the area of greatest product thickness, have accounted 

for the vast majority of product removed, while Trench Nos. 3 and 4, located on the edge 

of the plume, have not recovered as much free product due to the smaller amounts of 

mobile free product in these areas. Recovery rates have decreased with operation time. 

In May 1988, prior to the current system start-up, it was estimated that 30,000 gallons of 

mobile product was on the water table at Site SS-17. Since system start-up (October 16, 

1989) to January 12, 1992, approximately 28,800 gallons of gasoline have been removed. 

Current product thickness measurements indicate a significant decrease in mobile product 

thickness (possibly due in part to groundwater elevation fluctuations). In general, it 

appears that the recovery system has been effective in controlling the migration of the 

gasoline plume and that the quantity of mobile free product remaining has decreased 

significantly. 

Recommendations for system improvement can be made only after additional information 

concerning recovery performance and further characterization of the site are complete. 

The following work should be performed and results evaluated before recommendations 

for system improvements can be made: 

1) performance of weekly field ba:l-out tests, 

WALK, HAYDEL & ASSOCIATES, INC. 
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2) 

3) 

installation of borings and monitoring wells around well TH-15 (a suspected 

new source area), and 

engineering review of site data. 

In addition to the above work, discharge from the Holloman AFB wastewater treatment 

plant should be sampled and analyzed for fuel constituents to determine the impact of 

Site SS-17 recovery system water discharge on the quality of treated water. 

Field investigations performed in June 1991 indicated typical fuel constituents in soil and 

groundwater. Air monitoring was conducted at four vacant residences, 11 sewer 

manholes, the Car Wash Grit Chamber and a sanitary sewer lift station. Within 

residences, organic vapor readings were below 5 ppm. Had vapors been detected above 

5 ppm, BETX (Benzene, Ethylbenzene, Toluene and Xylene) monitoring (using a field Gas 

Chromatograph) would have been performed to identify and quantify the compounds 

causing the elevated readings. No explosive vapors were detected. With regard to the 

sewer manholes, the Car Wash Grit Chamber and sanitary sewer lift station, the highest 

BETX constituents were detected in the Car Wash Grit Chamber followed by three 

manholes near Trench No. 1 . BETX was detected at the grit chamber at concentrations 

ranging from < 1 ppb to 37 ppb xylene: no explosive vapors were detected. The highest 

levels of explosive vapors were recorded in manhole MH-92 (south of the Service Station) 

at 35% of the Lower Explosive Limit (LEL). BETX concentrations at the lift station ranged 

from < 1 ppb to <3 ppb xylenes: no explosive ~pors were detected. Based upon this 

June 1991 investigation, it can be concluded that SS-17 soils are not a source of 

potentially harmful vapors in utilities, basements or other surface or subsurface structures. 

One vapor reading within the sewer lines, however, exceeded the criteria of 30% LEL. 

Where highly contaminated soils are present, the New Mexico UST Regulations require 

the owner or operator to either: (1) excavate the soils or (2) where highly contaminated 

soils remain beyond the depth or horizontal extent of practicable excavation, soils may 

be treated in-place. Remedial action alternatives were developed to eliminate highly 

contaminated soils assumed to be present at the site. Highly contaminated soils may be 

E-2 
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present due to fuel leaking from underground storage tanks (USTs) and lines. These 

alternatives were developed based upon a comparative study of selected remediation 

technologies and their applicability to Site SS-17. Five alternatives were identified: 

1) Alternative 1 - No Action - The no action alternative would not produce 

results required by NM UST Regulations. Potentially highly contaminated 

soils would remain in place. The no action alternative is included for 

comparative purposes only. 

2) Alternative 2 • Limited Action - Based upon information obtained from the 

August 12, 1991 conference with the NM UST Bureau (see Appendix E), if 

groundwater monitoring is conducted for eight consecutive quarters without 

detecting free product in any site monitoring well, the site is considered to 

be clean and no remediation of soil is necessary. Although the Bureau's 

guidance is not specified in the NM UST Regulations, this criterion for a 

clean site is considered a remedial alternative. It is a passive remedial 

alternative with no active remediation ·of highly contaminated soils. 

3) Alternative 3 - Excavation - Highly contaminated soil would be excavated 

and disposed of at an approved off-base facility or treated on-base. This 

alternative would be implemented after trench operations cease to recover 

free product. This alternative assumes practical volumes of highly 

contaminated soil remain after cessation of trench operations. Should this 

not be the case, an alternate means of remediation would be needed. 

4) Alternative 4- Soil Venting- This alternative could be implemented while 

the trench recovery systems are operating to remove free product. Air 

would be drawn from (and possible injected into) the vadose zone (above 

the depr;ssed groundwater table) to reduce the presence of fuel materials 

in soils to a level that is not classified as highly contaminated. After free 

product is removed, the groundwater table would be raised and t:1en 

lowered. Residuals which have adhered to soils by this raising and lowering 

WHaA 10121REV. 5/911 E-3 WALK, HAYDEL & ASSOCIATES, INC. 
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of the groundwater table would then be removed by reactivation of the soil 

venting system. This process of raising and lowering the groundwater, 

followed by reactivation of the soil venting system, could be repeated until 

recovered vapors stabilize. 

5) AHemative 5 - Soli Flushing - A horizontal piping system would be 

established over the area believed to contain highly contaminated soils and 

water with surfactants would be allowed to percolate into the soil. This 

alternative would be implemented while the trench recovery system is 

operating to remove free product. Introduced water with washed 

constituents and groundwater would be captured by the trench recovery 

system and recovered water could be routed to the sanitary sewer system. 

Pretreatment of recovered water may be required before discharge to the 

sanitary sewer system. 

Each alternative was evaluated based upon implementation, impact on base operations, 

fire/explosion risk and cost. A comparison was made to determine the preferred 

alternative. 

Alternative 4, Soil Venting, has been chosen as the preferred remedial alternative for Site 

SS-17. This alternative could be implemented under current conditions with the gasoline 

removal system in operation. Estimated cost to perform this alternative is $350,000. By 

installing a venting system, two systems (venting and gasoline recovery) would be 

concurrently remediating Site SS-17 to comply with NM UST Regulations which require 

that no floating product be present on the water table and no highly contaminated soils 

remain in the ground. 

Components of the preferred alternative are as .follows: 

1) Define area to be remediated - Drill borings to determine area to be 

remediated. Collect soil samples for enumeration studies and soil gac; 

levels. 
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2) 

3) 

Field vapor permeability test - Perform pilot test to determine the vapor 

permeability, influence of an extraction well (or trench) and gasoline 

constituent concentration of extracted vapors. 

Engineered design of venting system - Design will be based upon results 

of component 2 to determine the number, location, configuration and size 

of venting wells in addition to air flow extraction (and possible injection) 

rates, and trench pumping rates to maintain an adequately depressed 

groundwater table~ 

4) Installation and operation of system - Installation of the system, start up and 

operation of the system and periodic monitoring of discharged air. 

5) Confirmation borings- Drilling and sampling of approximately twelve borings 

in the remediated area to confirm that the soils are no longer in a highly 

contaminated state. 
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1.0 INTRODUCTION 

1.1 Purpose and Organization of Report 

The purpose of this Corrective Action Plan (CAP) is to identify, analyze, and 

recommend a means to remediate "highly contaminated" soil which may be 

present at Site SS-17, the BX Service Station, at Holloman Air Force Base 

(AFB), New Mexico (NM). This report presents background information on 

Site 55-17, including an updated records search; discusses the gasoline 

recovery trench system currently operating at Site 55-17; summarizes the 

CAP field investigation and resulting analytical data; presents applicable 

Underground Storage Tank (UST) regulations; identifies soil remediation 

technologies; evaluates remediation alternatives; and describes the 

preferred remediation alternative. 

This CAP has been prepared by Walk, Haydel & Associates, Inc. (Walk, 

Haydel) for the United States (U.S.) Army Corps of Engineers under 

Contract No. DACW45-90-D-Q007. Appendix A contains a copy of the 

Scope of Services. 

1.2 Background Information 

1.2.1 Site Description 

Holloman AFB is located on approximately 50,700 acres in the west 

central section of Otero County in south central New Mexico (Figure 

1-1). Holloman AF& is accessible from the north and south by 

United States (U.S.) Highway 54 and from the east and west by U.S. 

Highway 70. The base lies within the Tularosa Basin, which is 

bounded by the San Andres Mountains to the west and the 

Sacramento Mountains ~o the east. 

1-1 
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Site SS-17, the BX Service Station, is located on First Street in the 

main portion of the base, approximately 1,500 feet from the main 

gate (see Figures 1-2 and 1-3). Site SS-17 includes a service station, 

convenience store, and car wash. Five USTs (4- 10,000 gallon, and 

1 - 5000 gallon) were removed from the site and disposed in 

February 1992. They were replaced with three above ground 

storage tanks - 6000 gallons each). Refer to Figure 1-4 for their 

location. 

The service station has been in its present location since the early 

1950's. The Base Hospital is located approximately 420 feet to the 

northeast, an elementary school is located approximately 600 feet to 

the northwest, and base residential housing is located approximately 

200 feet to the southwest. 

1.2.2 Site History and Previous Investigations 

The following paragraphs describe the history of Site SS-17 and 

previous investigations. A summary of the site history is included in 

Table 1-1 and estimations of gallons of gasoline released and 

recovered are included in Table 1-2. 

January 1981 discrepancies in gasoline storage tank inventories 

prompted an investigation of Site SS-17. It was believed that the 

highly corrosive nature of the groundwater underlying Holloman AFB 

(high total dissolved solids, chlorides, and sulfates) had corroded 

u·nderground fuel lines (installed in the early 60's), causing them to 

leak. Subsequent excavation of the area around the tanks verified 

that fuel had leaked from these lines. Initial estimates of the total 

volume of the spill ranged from 1 00,000 to 150,000 gallons. The 

underground fuel lines were rt:tplaced with fiberglass lines to reduce 

the potential for future leakage. A tank pressure testing program 
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DATE 

1/81 

2/81 

83 

84 

1/87 

88 

89 

4/90 

4/91 

6/91 

2/91 

TABLE 1·1 

SITES$-17 

SUMMARY OF SITE HISTORY 

Discrepancies in inventories prompt investigation; leaking lines 
confirmed and replaced; estimated 100,000 to 150,000 gallons of 
gasoline have leaked. 

Test borings drilled and monitoring. wells installed; up. to 4 feet of 
gasoline in wells; 2 recovery wells installed and estimated 275 gallons of 
gasoline removed. Operation of recovery wells discontinued due to lack 
of recovery. 

Phase I performed by C~M HILL; concluded that the BX Service 
Station is the site of highest potential for environmental impact. 

Phase II performed by Dames & Moore; 17 wells installed and 12 test 
holes drilled; estimated 71 ,000 gallons of gasoline remained. 

Recovery resumed incorporating 3 recovery wells and 2 trenches. From 
January to December 1987, recovered approximately 14,500 gallons of 
gasoline. 

Walk, Haydel Technical Report issued; estimated 30,000 ~allons of 
gasoline remained; recommended 2 additional trenches, modification of 
2 existing trenches and cessation of recovery wells. 

Implemented recommendations; recovery resumed in October 1989. 

Walk, Haydel visited site to determine water levels and product 
thickness; issues Addendum to Technical Report with 
recommendations. From October 16, 1989 to April 15, 1990, 11 ,900 
gallons of gasoline were recovered. 

Walk, Haydel records search. 

Walk, Haydel CAP field work. From April 16, 1990 to August 25, 1991, 
16,800 gallons of gasoline were recovered. 

From August 25, 1991 to January 12, 1992, 99 gallons of gasoline have 
been recovered. 
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Date 

1/81 

2/81 

84 

1/87 -12/Pil 

88 

10/16/89-
4/15/90 

4/16/90-
8/25/91 

8/26/91-
1/12/92 
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TABLE 1·2 

SITES8-17 

GALLONS OF GASOLINE RELEASED AND RECOVERED 

Estimation of Estimation 
Release Remaining 

100,()0()-150,000 100,00()-150,000 

71,000 

30,000 

1-8 

Recovered 
to Date 

Recovered (cumulative) 

275 275 

275 

14,500 14,775 

14,775 

11,900 26,675 

16,800 43,475 

99 43,574 
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was implemented and the underground fuel storage system reported 

to be in satisfactory condition. 

In February 1981, test borings were drilled around the station to 

assess the extent of gasoline contamination. Gasoline thicknesses 

up to 4 feet were found in monitoring wells at depths of 6 to 10 feet 

below the ground surface. Two recovery wells were installed in the 

area of maximum gasoline thickness and 5,500 gallons of liquid were 

removed. Analysis indicated that the removed liquid was 95 percent 

water. Recovery operations were discontinued until a new system 

was implemented in 1987. 

In 1983, a Phase I evaluation (performed by C~M Hill) under the 

Installation Restoration Program (IRP) identified the BX Service 

Station as the site at Holloman AFB with the highest potential for 

environmental impact. A Phase II evaluation performed by Dames 

& Moore in 1984 included the installation of 17 monitoring wells and 

12 test holes in the suspected area of the gasoline plume. Product 

was detected in 21 of the 29 borings at thickness levels ranging from 

trace amounts to 2.3 feet. The Phase II report estimated that about 

71,000 gallons of gasoline remained. 

In January 1987, recovery operations were resumed using three 

recovery wells and two recovery trenches. Based on information 

provided by base personnel, approximately 14,500 gallons of 

gasoline were recovered during the period from January to 

December 1987. The recovery operation was subsequently stopped 

in December 1987 in order to determine natural groundwater flow 

patterns without the influence of pumping . 

In 1988, a comprehensive technical report wao prepared by Walk, 

Haydel to better define the extent and volume of contamination, to 
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review the effectiveness of the present recovery system, and to 

recommend a conceptual design for improvements to the existing 

recovery system. In the 1988 report, it was estimated that about 

30,000 gallons of gasoline remained. The Technical Report 

recommended the installation of two additional recovery trenches, 

the modification of two existing recovery trenches, and the cessation 

of operation of existing recovery wells. The recommendations were 

implemented in 1989 and recovery began in October 1989. 

Walk, Haydel representatives visited the site in April, 1990 to inspect 

the trenches and associated systems and to determine the water 

level and product thickness in various monitoring wells throughout 

the site. Walk, Haydel recommended the following to improve 

system performance: 1) deepen Trench No. 3; 2) perform additional 

monitoring; 3) perform a tank tightness test, modify reporting forms, 

monitoring procedures, and operation and maintenance; 4) perform 

an elevation survey; and 5) further monitor the sewer system. 

Holloman AFB modified Trench No. 3, and has continued monitoring 

the wells and sewer system. 

A records search and subsequent field investigation were conducted 

in the Spring and Summer of 1991 to support the CAP. Both the 

records search and field investigation are discussed in subsequent 

sections of this report. 

1.2.3 Site Geohydrology 

Surficial soils in the vicinity of Holloman AFB are generally thin, well 

drained soils composed of fine silts and sands formed from 

gypsiferous sediments of eolian or alluvial origin. A few feet below 

the surface, occasional white calcareous layers up-to one inch thick 
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and lenses of gypsum-cemented sandstone up to one foot thick in 

sediments have been encountered. 

The ground surface in the vicinity of Site SS-17 is covered with 

concrete or asphalt over roughly 30 to 40 percent of the area and 

another 10 to 15 percent is covered with coarse gravel. Borings 

performed at Site SS-17 indicate that the soils in this area consist 

primarily of silty-sand, sand-silt mixtures (SM) down to depths of 

approximately 15 to 20 feet below grade with strata of clayey sand, 

sand clay mixtures (SC), and inorganic silts and very fine sands (ML) 

commonly present. Also present within the SM matrix are smaller 

less continuous lenses of poorly-graded sands (SP) and well-graded 

sands (SW). Below this upper zone is a layer of red, lean, inorganic 

clays (CI) which appears to be fairly continuous across the subject 

area. However, the thickness of this zone cannot be determined with 

existing data since site borings have not fully penetrated this layer. 

A fence diagram of the generalized soil profile in the area of the BX 

Service Station is provided as Figure 1-5. The average soil porosity 

is estimated to be approximately 10 percent based on laboratory 

tests by El Paso Testing Laboratories. 

The groundwater at Holloman AFB contains high concentrations of 

dissolved minerals(> 10,000 mg/1 TDS). The water table at Site SS-

17 has been observed to vary from approximately 5 to 10 feet below 

grade. Typically, depths to the water table are greatest near the 

operating recovery trenches (particularly Trench Nos. 1 and 2) due 

to the drawdown associated with gasoline recovery. The overall 

hydraulic gradient in the vicinity of the site is to the south-southeast. 

However, the gradient near the operational trenches is significantly 

influenced such that the gradient is towards the trenches. Hydraulic 

gradients observed at the site away from the operati;,g trenches or 
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when the trenches were not operating were found to vary from 0.002 

to 0.009 ft./ft. 

The hydraulic conductMty at the site has been estimated by 

performing slug tests on nine site wells (MW-1 through MW-9). The 

slug tests yielded results ranging from 6 x 1 o-4 cmfsec at wrN-1 to 

2 x 10-5 cmjsec at MW-3. Based on the slug test results, the overall 

site hydraulic conductMty is estimated to be approximately 8 x 1 a-s 
em/sec. This estimate is in reasonable agreement with the hydraulic 

conductMty estimates obtained from pump tests during the Phase II 

investigation. The average hydraulic conductMty estimate from the 

Phase II investigation is 5.6 x 10-5 cmjsec. 

1.2.4 Records Search 

A records and literature search for Site SS-17 was conducted in April 

1991. by Walk, Haydel. The search consisted of interviews, obtaining 

drawings of the site, identification and tracing of utility lines, and 

confirming the location of fiVe USTs. Personnel from various 

Holloman AFB departments, including Engineering, Environmental, 

Plumbing, Housing and Bioenvironmental, were interviewed 

concerning Site SS-17. The interviews provided the following 

information: 

0 

0 

One, unconfirmed, explosive incident occurred in the summer 

of 1984 or 1985 in the sewer system at Site SS-17; 

Water and sewer lines at and near Site SS-17 are constructed 

of polyvinyl chloride (PVC) pipe. The water lines occur 

approximately 18 inches below grade and the sewer lines 

approximately 4 feet below grade; 
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0 Confirmation that four base houses (Building Nos. 2149, 2151, 

2178, and 2176) next to Site SS-17 have been evacuated due 

to petroleum odors. 

Historical utility and design drawings of Site SS-17 and its vicinity 

were obtained. The drawings were compared and verified in the 

field. The field observations confirmed the location and size of the 

ftve USTs and associated piping. Field observation also confirmed 

the location of utility lines in the vicinity. 
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2.0 GASOLINE RECOVERY TRENCH SYSTEM 

2.1 Description of Current System 

Operation of the current recovery trench system (inclusive of modifications 

recommended in Walk, Haydel's November 1988 Technical Report on Site 

17) commenced on October 16, 1989. The gasoline recovery trenches are 

located generally south, hydraulically down gradient, of the BX Service 

Station in areas that were determined to have the greatest product 

thickness. Figure 2-1 shows the location of all four trenches and their 

relationship to the BX Service Station and the site monitoring wells. The 

trenches are three feet wide and of various lengths: Trench No. 1 is 120 

feet long, Trench No. 2 is 70 feet long, Trench No. 3 is 40 feet long and 

Trench No. 4 is 85 feet long. Trench Nos. 1 , 2 and 3 are straight while 

Trench No.4 is constructed with a 90° angle. 

Figure 2-2 is a typical recovery trench cross-section. Each trench is filled 

with a porous gravel layer. The gravel layer is positioned to intercept 

floating product and the water table. Fluid infiltrating the trench migrates to 

the bottom of the gravel layer and into a four inch perforated pipe. Gravity 

flow in the perforated pipe then transfers the gasoline and water to a 

collection sump located near the center of the trench. Inside the sump are 

two pumps, a submersible water table depression pump for pumping 

collected groundwater and a floating filter scavenger pump for skimming the 

gasoline off the top of the water. 

Separate discharge systems are provided for the removal of fluids. Water 

from Trench Nos. 1 , 2, and 4 is pumped through buried PVC pipes to a grit 

chamber located near the BX Service Station car wash. This grit chamber 

discharges to the sanitary sewer. Water from Trench No.3 is pumped into 

sewer lift Sbtion No. 4. Gasoline removed from Trench Nos. 1 , 2, and 4 is 
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pumped through buried fiberglass reinforced plastic (FRP) pipes to a 

centralized 1000 gallon mobile tank. Recovery Trench No. 3 transfers 

gasoline through FRP pipe to a separate 1000 gallon mobile tank. 

In April 1990 a site visit was performed by Walk, Haydel to gather data 

regarding the trench recovery system performance. Subsequently, 

Addendum 1 to the Technical Report was issued in May 1990. This report 

made several recommendations to improve the overall effectiveness of the 

gasoline recovery operations. These recommendations included 

performance of tank tightness tests on the existing underground storage 

tanks at the site and the deepening of Trench No. 3 by two and a half feet 

to allow the active area of the trench (gravel layer) to intersect the water 

table. 

2.2 Summary of Free Product Recovery 

2.2.1 Previous Recovery Systems 

Shortly after a gasoline leak was first detected in 1981, two recovery 

wells were installed in the area of maximum gasoline thickness. 

Approximately 275 gallons of gasoline were recovered. In January 

1987, recovery operations resumed using three recovery wells and 

two recovery trenches. Approximately 14,500 gallons of gasoline 

were recovered during the period from January to December 1987. 

Total gasoline removed prior to initiation of Walk, Haydel 

modifications was approximately 14,n5 gallons. 

2.2.2 Current Recovery System after Modification 

Start-up of the modified trench recovery system, as prescribed by 

Walk, Hayde:, occurred in October of 1989. Analysis of data 
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obtained from the April 1990 site visit concluded that approximately 

11 ,900 gallons of gasoline were recovered in the period from 

October 16, 1989 to April 15, 1990. 

In June, 1991, Walk, Haydel performed an investigation of Site SS-17 

to gather data to be used in the development of this CAP. Trench 

operating data were available through April 7, 1991. A summary of 

weekly trench operation reports indicates that between April16, 1990 

and April 7, 1991 approximately 14,500 gallons of gasoline were 

removed. 

Based on conversations with HoHoman AFB personnel, Weekly 

Trench Operation reports from April 8, 1991, to August 25, 1991 

indicate about 2,300 gallons of gasoline hav13 been removed during 

this period. From August 26, 1991 to January 12, 1992, 

approximately 99 gallons of gasoline have been removed. 

The total volume of gasoline removed as of January 12, 1992, since 

the start-up of the modified recovery trench system on October 16, 

1989 is estimated to be 28,799 gallons. The total volume of gasoline 

removed from the operation of all recovery systems is estimated at 

43,57 4 gallons. 

Performance Evaluation 

Trench Nos. 1 and 2, located in the area of greatest product thickness, 

have accounted for the vast majority of product removed, while Trench Nos. 

3 and 4, located on the edge of the plume, have not recovered as much 

free product due to the smaller amounts of mobile free product in these 

areas. The total overall average gasoline recovery since start-up (from 

October 16, 1989 to A.Jgust 25, 1991) is approximately 300 gallons per 
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week (GPW). However, gasoline recovery has been generally declining 

over time. The average gasoline recovery rate from October 16, 1989 to 

April 15, 1990, was 479 GP\N; from April 16, 1990 to April 7, 1991, the 

average gasoline recovery rate was 284 GP\N; from April 8, 1991 to August 

25, 1991, the average gasoline recovery rate was 115 GP\N and from 

August 26, 1991 to January 12, 1992, the average gasoline recovery rate 

was approximately 5 GP\N. The relatively low gasoline recovery rate 

observed during the April 8, 1991 to August 25, 1991 interval can in part be 

attributed to equipment failures at Trench No. 2, which resulted in significant 

downtime. 

In May 1988, prior to the current system start-up, Walk, Haydel estimated 

that roughly 30,000 gallons of in-situ mobile product were on the water table 

at Site 55-17. As previously indicated, since system start-up (October 16, 

1989) to January 12, 1992, approximately 28,799 gallons of gasoline have 

been removed. However, based on water level and apparent product 

thickness measurements performed by Walk, Haydel in June 1991 (see 

Table 2-1 for depth to groundwater and apparent product thickness reading 

of the site wells), it was estimated that approximately 25,000 to 30,000 

gallons of in-situ mobile product still remain on the groundwater at Site SS-

17. Apparent product thickness is the thickness of product observed in a 

weU. In-situ mobile product is the thickness of product atop the water table 

which is capable of flowing. Figure 2-3 is an Isopach Map of the in-situ 

mobile product using June 1991 data. Figure 2-4 is a plot of the apparent 

product thickness using June 1991 data. Based on this data, a new source 

of the gasoline plume is possible in the area of monitoring well TH-15. 

In general, the apparent product thicknesses at the site and the 

downgradient portion of the plume remained fairly constant between the 

April1990 site visit and the June 1991 site visit. The most notable variability 

in product thickness was .Jbserved in well TH-15. On April 17, 1990, the 
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TABLE2-1 

SITESS.17 

DEPTH TO GROUNDWATER ANP APPARENT PRODUCT THICKNESSES 
(JUNE 10, 1991) 

Depth 
Monitoring To Groundwater 

Well (ft) 

MW-1 8.0 

MW-2 8.97 

MW-3 9.31 

MW-4 9.25 

MW-5 6.65 

MW-6 8.09 

MW-7 8.9 

MW-8 13.28 

MW-9 12.50 

W-2 7.36 

W-4 10.29 

TH-3 8.35 

TH-6 12.26 

TH-14 10.15 

TH-15 10.02 

TH-20 7.25 

TH-22 7.83 

EPTL 10.70 

X = No Product Detected 

2-7 

Apparent Product 
Thickness 
(jnches> 

X 

X 

X 

X 

X 

11.88 

20.4 

21.6 

5.52 

X 

X 

4.2 

19.2 

18.12 

20.52 

X 

0.6 

9.96 
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apparent product thickness in well TH-15 was 0.12 feet; on June 15, 1991, 

1.71 feet of product was observed; and on August 4, 1991, only a thin film 

of product was observed. Well TH-15 is hydraulically upgradient of the main 

body of the plume and was previously thought to be in an area void of 

floating product. Because of the lack of wells near well TH-15 and the low 

monitoring frequency, there is little data to determine the size, location, and 

volume of free product in this area. 

According to information provided by Holloman AFB during the period from 

February 1990 through August 1990, approximately 5,000 gallons of 

gasoline was unaccounted for from the now inactive USTs at the BX Service 

Station. This equates to approximately 8,500 gallons per year (GPY). 

Additionally, for June and July 1991 , a total of approximately 1, 700 gallons 

of gasoline was unaccounted for from the present gasoline supply system 

(three above ground tanks). It is not known whether a release has 

occurred or whether there has been an inventory error. 

The projected time remaining for the gasoline trench operation, based on 

the volume of mobile product estimated to be present at the site in June 

1991, was estimated to be approximately 2.5 to 3 years. For this 

estimation, an average recovery rate of approximately 175 GPWwas used. 

This estimated time was used in the development of remedial action 

alternatives to eliminate highly contaminated soils. It should be noted, 

however, that this projection has room for error due to 1) uncertainties in 

the amount of product in the vicinity of well TH-15, 2) uncertainties in the 

ability of the trench system to affect the entire area of concern in a timely 

fashion, 3) ability to accurately estimate mobile product thickness based on 

the June 1991 data and 4) water table fluctuations that would affect product 

thickness. 
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Based on Walk, Haydel's understanding of more recent site events, 

relatively rapid and significant changes in apparent product thickness have 

occurred at the site since the field work for this investigation was performed 

(June 1991). Figure 2-5 is a plot of the apparent product thickness plume 

at the end of September 1991. Data used to make this figure is included 

in Table 2-2. It could be concluded that the change in apparent product 

thickness is the result of hydrocarbon recovery. However, only a relatively 

minimal amount of product was removed durjng June through September 

1991. Review of grounclwater elevatjon data generated during this same 

period indicates a significant increase in groundwater elevations (see Figure 

2-6). This could be caused by an increase in the system downtime. Data 

used to create Figure 2-6 is included in Table 2-3. Studies (Kemblowski 

and Chiang, 1990 and Testa and Winegardner, 1991) have indicated that 

rising water tables can cause decreases in apparent thicknesses of floating 

product in monitoring wells. Therefore, it is possible that a significant 

portion of this decrease in apparent product thickness at the site can be 

attributed to the increase in the water table and water /product interface 

elevation. The decrease in apparent product thickness at the site is 

depicted in Figure 2-7. Data used to create this figure is included in Table 

2-3. Note that the areas of largest decrease are generally in the areas of 

greatest water table and water/product interface rise. Furthermore, a large 

portion of the previously mobile product may be immobilized as residual 

saturation over the interval of the fluctuating product table. 

Residual hydrocarbon saturation refers to that volume of product which is 

immobilized by being retained within the aquifer matrix. Residual 

hydrocarbon saturation typically can occur as follows: 1) in the upper limits 

of the hydrocarbon-air capillary zone where the adhesive forces between 

the hydrocarbon and aquifer matrix are greater than the gravity draining 

force and 2) in the upper portion of water-hydrocarbon capillary zone or 

within the water saturated zone, where tht:i amount of hydrocarbon present 

2-11 WALK, HAYDEL & ASSOCIATES, INC. 
PROJECT MANAGERS-ENGINEERS-CONSTRUCTION MANAGERS 

NEW ORLEANS-MOBILE-BATON ROUGE-LITTLE ROCK 



I 

LEGEND: 

MW-5 • 

e MONITORING WELL 

CONTOUR INTERVAL • 0.2 FEET 

WHaA 1012 IRI:V. !!lei I 

SCALE IN 1"!!1': 1• • 125' 

2-12 

FIGURE 2·5 env-119d 

~ WALK, HAYDEL & ASSOCIATES, INC. 

HOLLOMAN AIR FORCE BASE 

SITE SS-17, 
APPARENT PRODUCT THICKNESS 

SEPTEMBER 28, 1991 

WALK, HAYDEL & ASSOCIATES, INC. 
PROJI:CT MANAGI:RS•I:NGINI:I:IIIS•CONaTJtUCTlON MANAGI:RS 

NEW OJitLEANS-MOIIILE-IIATON FIOUGE-L.ITTLE AOCK 



I 
1 
t 

X 

TABLE2-2 

SITE8S-17 

DEPTH TO GROUNDWATER AND APPARENT PRODUCT THICKNEssES 
(SEPTEMBER 28, 1991) 

Monitoring 
Well 

MW-1 

PvrN-2 

MW-3 

PJN./-4 

MW-5 

PJN./-6 

MW-7 

MW-8 

MW-9 

W-2 

W-4 

TH-3 

TH-6 

TH-14 

TH-15 

TH-20 

TH-22 

EPTL 

= No Product Detected 

= Not Measured 

Depth 
To Groundwater 

(ft) 

8.58 

9.67 

7.58 

7.33 

6.92 

11.67 

9.67 

5.67 

9.92 

7.33 

8.50 

7.58 

6.08 

7.58 

8.42 

2-13 

Apparent Product 
Thickness 
<inches> 

X 
X 

X 
X 
X 
4 

2 

X 
X 
X 

6 

X 
X 
X 
X 
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TABLE 2-3 

SITE S8-17 

DIFFERENCE IN DEPTH TO GROUNDWATER AND APPARENT PRODUCT 
THICKNESSES FROM JUNE 10. 1991 (TABLE 2-1) AND 
SEPTEMBER 28. 1991 (TABLE 2·2) MEASUREMENTS 

Monitoring 
Well 

PvfiN-1 
PvfiN-2 
Pvf!N-3 
Pvf!N-4 

Pvf!N-5 
Pvf\N-6 
Pvf\N-7 
PvfiN-8 
Pvf\N-9 
W-2 
W-4 

TH-3 
TH-6 
TH-14 

TH-15 
TH-20 
TH-22 
EPTL 

- Groundwater 

Difference of 
Depth to GW from 6/10/91 

to 9/28/91, 
(ft.) 

0.39 
-o.36 

-o.93 
0.76 
1.98 
1.61 
2.83 
1.69 
0.37 

1.02 

1.65 
2.44 
1.17 
0.25 
2.28 

= 
= 

Cannot be determined due to missing data. 
No product detected 

Decrease in 
Apparent 

Product Thickness 
from 6/10/91 to 
9/28/91, (in.) 

X 
X 

X 
11.88 
20.40 
17.60 
3.52 
X 
X 
4.20 

12.12 

20.52 
X 
0.60 
9.96 

Note: Negative differences in column 2 indicate a lowering of the water surface 
elevation between 6/10/91 and 9/28/91 and positive values indicate a 
rising of the water surface elevation. 
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is minimal and hydrocarbon movement becomes obstructed by water 

occupying the aquifer pore spaces. The amount of residual hydrocarbons 

present will depend, in part, on the aquifer matrix, hydrocarbon constituents, 

hydrocarbon source location and water table fluctuations. 

In summary, the current recovery trench system has removed significant 

amounts of gasoline from the water table. However, recent changes in 

apparent product thickness at the site could result in decreased 

hydrocarbon recovery. The recovery system appears to have been effective 

in controlling the migration of the gasoline plume and should continue to be 

effective. As gasoline recovery operations progress, the gasoline recovery 

rate will decline. 

2.4 Preliminary Actions to Increase Efficiency 

WHaA 10121REV.5/911 

R-699 

Preliminary actions to increase the gasoline removal efficiency are discussed 

below. 

2.4.1 Field Bail - Out Tests 

To . provide better estimates of in-situ mobile product thickness 

across the site, field bail-out tests should be performed on a routine 

basis. Procedures for two bail-out test methods are provided in 

Appendix H. Both should be used to determine which yields the 

better results. The tests should be performed on a weekly basis on 

approximately one quarter of the wells with various product 

thicknesses to allow more accurate correlations to the in situ mobile 

product thickness. 
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2.4.2 Delineate Extent of Contamination Near TH-15 

The areal extent and volume of free product in the vicinity of well TH-

15 must be delineated. It is recommended that water and product 

levels in well TH-15 be monitored and field bail-out tests (as 

described above) be performed on a weekly basis to provide a better 

estimate of in situ mobile product thickness in the area. If no 

product is present in the well to allow the performance of the bail-out 

test, then ten well volumes of groundwater should be bailed from the 

well, and the well observed to see if product accumulates. 

Delineation of the areal extent would be accomplished by drilling soil 

borings and installing monitoring wells in a radiating pattern from well 

TH-15 with particular attention placed on the areas around the pump 

island and BX Service Station. 

2.4.3 Review of Site Data 

Walk, Haydel recommends that a monthly program of engineering 

review of the site data (i.e., product and groundwater recovery rates, 

product thickness and water table fluctuations) be performed. This 

would enable a more rapid response to changing site conditions and 

allow for a smoother transition into the next phase of site 

remediation. 

2.4.4 Monitoring of ~ Discharge 

In addition to the re9ommendations of bail-out test.:, investigation 

near TH-15 and review of bail-out data, Walk, Haydel recommends 

that discharged water from the Holloman wastewater treatment plant 

fYN{TP) be analyzed for benzene, ethylbenzene, toluene and xylene 

(BETX). Water from Site SS-17 activities (as well RS unknown 
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releases from other areas of the base) could contribute to elevated 

levels of BETX. Currently, the base does not have a NPDES permit. 

According to base officials, the State is aware of this deficiency. 

Holloman AFB plans to install a new \NWTP in 1995. The new plant 

will have a NPDES permit. 

Recovered water from the trench recovery system currently enters 

the sanitary sewer system and enters the \NWTP. While no state 

regulations (other than not having unacceptable vapors within lines) 

could be found concerning concentrations of constituents discharged 

into sanitary sewer lines, New Mexico does, however, have an 

Antidegradation Policy which applies to surface waters of the State 

of New Mexico. NPDES regulations would also apply to the \NWTP. 

The New Mexico Antidegradation Policy requires that toxic 

substances such as, but not limited to, pesticides, herbicides, heavy 

metals and organics, not be present in receMng waters in 

concentrations which will change the ecological conditions of 

receMng waters to an extent detrimental to man or other organisms 

of direct or indirect commercial, recreational, or aesthetic value. 

Treated wastewater from Holloman AFB flows into Lake Holloman 

along with any stormwater runoff. The lake is secured by a fence 

and is not used for any recreational, drinking or irrigational purposes. 

U.S. Fish and Wildlife personnel are currently involved in a study of 

the aquatic life in the sewage ponds, Lake Holloman and Lake 

Stinky. Based upon a telephone conversation with U.S. Fish and 

Wildlife personnel, a report on conclusions is forthcoming. 

Toxicological tests on fish and wildlife have been performed. In 

addition to regular monitoring associated with the wastewater 

treatment plant, discharge into Lake Holloman should be analyzed 

for fuel constituents BETX while the trench recovery sys~em is in 
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operation. Concentrations of these constituents, when added to 

receMng waters (Lake Holloman), should not deteriorate ecological 

conditions. Treatment of effluent should be implemented based 

upon sampling results. 

Possible Actions to Increase Efficiency 

The preliminary actions recommended in Section 2.4: 1) performance of 

field bail-out tests, 2) installation of borings and monitoring wells around 

Well TH-15, 3) engineering review of site data and 4) monitoring of WNTP 

discharge, should be implemented before additional actions are performed. 

Possible actions to increase gasoline removal efficiency, as discussed 

below, should be refined based on data from the above recommended 

preliminary actions. 

2.5.1 Submersible and Scavenger Pumps 

A submersible pump, capable of being lowered into existing site 

wells, might be utilized to recover product from areas which are not 

readily affected by recovery trench operations. Although, at present, 

a pump that scavenges hydrocarbons and pumps groundwater 

(depresses the water table) is not available to fit into the 2-inch 

diameter wells on site, a hydrocarbon scavenger unit without water 

table depression is currently available and could be utilized in 2-inch 

wells. Such a pump might be utilized in one well on a short term 

basis and relocated to another well when conditions warrant. Other 

deviations of this approach could include the use of a more mobile 

(and fragile) groundwater sampling pump or bailers to manually 

remove the floating hydrocarbons from the wells on a more frequent 

basis than is currently employed. 
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2.5.2 Enlargement of Existing Recovery Trenches 

Enlargement of existing recovery trenches could be performed to 

increase gasoline recovery rates. Significantly enlarging Trench No. 

1 would be inhibited by the location of buildings near each end of the 

trench. Although underground piping occurs around the trench ends 

of the remaining three trenches, Trench No. 2 would be the most 

logical choice to enlarge, since it recovers significantly more product 

than Trench Nos. 3 and 4. Trench No. 2 could be lengthened to the 

southeast in the direction of well TH-6. To accomplish this, an 
overhead utility line would require relocation and well TH-6 would 

need to be removed (see Figure 2-1 ). 

At the time of the CAP field investigati~n (June 1991) Trench No.3 

was not in operation. This was due to the construction of a brick 

enclosure for the recovery unit. However, prior to this time, Trench 

No. 3 recovered very little product. A possible explanation of why 

Trench No. 3 is not recovering gasoline could be that the relatively 

small amount of mobile product in the vicinity of the trench becomes 

less mobile as the water table drops due to the action of the water 

table depression pump. That is, as the water table drops, the 

gasoline migrates downward and eventually becomes part of the 

immobilized residual hydrocarbon above the water table (refer to 

Section 2.3 for a discussion of residual saturation). Operation of the 

water . table depression pump at an elevation more closely 

approximating the static water table elevation, followed by the 

lowering of the pump elevation and operation of the trench 1n the 

typical fashion, could allow the recovery of gasoline that might not 

normally be recovered. 
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Another possible explanation of why Trench No. 3 is not recovering 

gasoline is that the mobile product in the area may actually be 

significantly smaller than originally believed. The basis for projecting 

the extent of free product into the area is data from ~-9 (refer to 

Table 2-1). The nearest well to ~-9 is roughly 160 feet 

downgradient. By performing the actions of removing the product 

from the well and performing field bail-out tests to determine in-situ 

mobile product thickness, as described above, one should be able 

to determine if the product in the vicinity of ~-9 is actually more 

limited than believed. 

2.5.3 Vacuum - Assisted Recovery 

A vaccum system could be coupled to the present recovery system, 

which could serve to increase the removal of liquid hydrocarbons. 

A vacuum would be placed on the recovery manholes causing an 

increase in the zone of influence of the liquid hydrocarbon recovery 

system. In addition, residual liquid hydrocarbons might be mobilized 

and flow to the recovery system when subjected to less than 

atmospheric pressures. 
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3.0 CAP FIELD INVESTIGATION 

The CAP field investigation was conducted in June 1991 and consisted of: 1) 

drilling and sampling of three soil borings, 2) sounding of all Site 55-17 monitoring 

wells, 3) sampling of Site SS-17 wells that did not contain floating product, 4) 

sampling of the five USTs, 5) a vapor survey of the underground utilities and four 

abandoned houses at the site, and 6) sampling of the effluent from the gasoline 

recovery trench system. Each of these actMties is discussed below. 

3.1 Geotechnical Investigation 

Soil boring logs from borings performed in June 1991 (see Figure 3-1) 

indicate that the soils encountered at these locations are generally 

consistent with those encountered at other locations in the subject area 

during previous investigations. Appendix B contains soil boring logs. It is 

noted however that the silt (ML) content at these 1991 boring locations 

appears to be higher than at most other boring locations across the site. 

3.2 Underground Storage Tank Investigation 

The UST investigation was conducted in conjunction with the records 

search in April 1991 . As part of the UST investigation, historical utility and 

design drawings were obtained from Holloman AFB. These drawings 

showed the evolution of the BX Service Station and associated tanks and 

utilities. Through the use of the drawings, the location of the five USTs 

were noted and confirmed in the field. The location of the UST lines and 

utilities associated with th& BX Service Station were confirmed. 
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Analytical samples were collected from soil borings, monitoring wells that 

did not contain floating product, the gasoline recovery trench effluent, and 

the 5000 gallon UST. The four remaining (10,000 gallon) USTs were found 

to be empty. The results are discussed below. See Appendix C for raw 

analytical data. 

3.3.1 Soil 

Four soil borings (81, 81(A), 82 and 83) were drilled at Site SS-17 

in areas which historically had the thickest product layer. See Figure 

3-1 for boring locations. Soil samples were collected from three of 

the borings (81(A), 82, and 83). The purpose of the borings was to 

determine the degree of soil contamination in the vadose zone above 

the floating product. One soil boring, 81, was abandoned at a depth 

of four feet after drilling through the water drainage line for Trench 

No. 4. The drainage line was later repaired by the base. Four soil 

samples were collected from each boring at the following intervals: 

81(A) and 83: Q-2 feet, 2-4 feet, 4-6 feet, and 6-8 feet, and 82: 0.5-

2.5 feet, 2.5-4.5 feet, 4.5-6.5 feet, and 6.5-8.5 feet. 

Soil samples were analyzed for volatile organic compounds (VOCs), 

Total Petroleum Hydrocarbons (TPH), and lead. Results of the 

above analyses are a means to comparatively measure locations of 

contamination. New Mexico UST Regulations contain TPH 

requirements, but only if the underlying groundwater contains 10,000 

mg/L or less TDS. Samples of groundwater underlying Site SS-17 

were analyzed by the USACE for TDS levels. Some samples 

contained greater than 10,000 mg/L TDS and others less than 

10,000 mgfl TDS. Should groundwater contain less than 10,000 

3-3 WALK, HAYDEL & ASSOCIATES, INC. 
PROJECT MANAGERS-ENGINEERS-CONSTRUCTION MANAGERS 

NEW ORLEANS-MOBILE-BATON ROUGE-LITTLE ROCK 



~ 

f 
I 
J 

WH&A 10121REV. 5/911 

R-699 

mg/L TDS, groundwater clean-up would be required, as well as soil 

remediation to meet TPH requirements. Based upon 

correspondence with the NMED (refer to May 11, 1992 letter of 

Appendix E), groundwater remediation (other than the removal of 

free product) is not necessary. Therefore, it can be inferred that 

groundwater quality is not sufficient to enforce soil TPH 

requirements. 

As shown on Table 3-1, two laboratory contaminants, acetone and 

methylene chloride, were detected in samples from all three borings. 

Acetone and methylene chloride were also detected in the laboratory 

blank in the 2-4 foot sample from BI(A) and the 4.5-6.5 foot sample 

from 82. 2-Butanone, a common solvent, was detected in the 81 (A) 

laboratory blank in samples from the 2-4 feet, 4-6 feet, and 6-8 feet 

intervals and in the 4.5 - 6.5 feet and 6.5 - 8.5 feet samples from 82. 

Typical petroleum hydrocarbon components benzene, 

ethylbenzene, toluene, and xylene (BETX), were detected in low 

concentrations from B1(A). Ethylbenzene and xylene(s) 

concentrations increased with depth in all 81 (A) samples; benzene 

and toluene were only detected in the 6-8 foot interval. High 

concentrations of TPH (31 ,200 to 1 ,440,000 ug/kg) were detected in 

samples collected from B1(A). ·Lead (ranging from 2.1 to 24.7 

mgfkg) were detected in all samples collected from BI(A). 

Low concentrations of BETX were detected in soil samples from 82. 

Ethylbenzene and xylenes were detected at a maximum 

concentration of 65 and 490 ugfkg, respectively, at 2.5 feet. 

Benzene and toluene were only detected in the 6.5 foot sample; the 

concentrations were 3 ugfkg and 18 ugfkg, respectively. TPH was 

detected throughout the boring at concentrations ranging from 7 400 
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TABLE3-1 

SITES8-17 

SQIL ANALYTICAL DATA 
(JUNE 1991) 

Contaminants 
B1(A) 
(Q-2') 

B1(A) 
{2-4') 

B1(A) 
(4-§') 

B1(A) 
(6-8') 

Acetone (ugjkg) 95 2(B) 
Benzene (ug~g) 10 
2-Butanone u~k}ll 4(B) 9(B) 24(B) 
Ethylbenzene ug ~) 3 8 38 
Methylene Chlonde ugfkg) 0.6(8) 
Xylene (ugfk~) 17 27 81 230 
Toluene (ug{ g) 78 
TPH(~k~ 31,200 907,000 852,000 1,440,000 
Pb (m kg 2.1 4.6 24.7 3.5 

B2 82 B2 B2 
(0.5-2.5') (2.5-4.5') (4;5-6.5') (6.5-8.5') 

Acetone (ugfkg) 74 1(8) 
Benzene (ug{tkg) 3 
2-Butanone uft/~ 4(8) 9(B) 
Ethylbenzene ug ~) 65 4 37 
Methylene Chlonde ugfkg) 0.6(B) 
Toluene (uy'kg) 18 
~lene (ug g) 490 19 110 

H (u%k~) 7,400 599,000 594,000 1,820,000 
Pb (mg kg 2.3 0.86 1.2 1.6 

83 B3 83 B3 
(Q-2') (2-4') (4-6') (6-8') 

Acetone (ugfkg) 20 28 
1 ,2-Dichloroethane (ugfkg) 6 
Methylene Chloride (ug/kg) 8 8 7 
TPH(~k8) 9,410 
Pb (m kg 5.9 0.81 2.2 0.89 

= Below Practical Quantitation Umit 
(B) = Detected in Blank 
ugfkg = micrograms per kilograms 
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ugjkg at 0.5 feet to 1 ,820,000 ugfkg at 6.5 feet. Lead 

concentrations ranged from 0.86 to 2.3 mgjkg. 

No BETX compounds were detected in samples from 83. Only one 

organic compound, 1 ,2-dichloroethane, an anti-knock gasoline 

additive, was detected at a depth of 6 feet at 6 ugfkg. TPH was 

detected in only the surface soil sample at a concentration of 941 0 

ugfkg. Lead was detected in all soil samples at concentrations 

ranging from 0.81 to 5.9 mgfkg. 

3.3.2 Groundwater 

Groundwater samples were collected from eight Site SS-17 

monitoring wells (MW-1, MW-2, MW-3, MW-4, MW-5, W-2, W-4, and 

TH-20) and were analyzed for VOC, TPH, and lead. See Figure 3-1 

for sampling locations and Table 3-2 for groundwater analytical data. 

As previously stated, groundwater analytical samples were collected 

only from wells that did not contain floating product as determined 

with a bailer andjor an oilfwater interface probe. Wells MW-6 

through MW-9, TH-3, TH-6, TH-14, TH-15, TH-22 and EPTL 

contained free product (see Table 2-1 in Section 2.3). From Table 

3-2, it can be seen that no contaminants were detected in MW-4. 

Only chloroform, a solvent, was detected in W-4 at a concentration 

of 5 ugfl. 1 ,2-Dichloroethane was detected in MW-1, M\N-2 and 

MW-3 at concentrations of 870 ug/L, 260 ug/L and 12 ugfL, 

respectively. A laboratory contaminant, methylene chloride, was also 

detected in MW-3. Benzene and i ,2-dichloroethane were detected 

in TH-20 at concentrations of 16 ug/L and 440 ug/L, respectively. 

Toluene and xylene were detected at concentrations of 6 ug/L in W-

2. MW-5 contained the highest concentrations of contaminants at 

Site SS-17 with benzene detected at ~ 400 ugfL, ethylbenzene at 980 
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TABLE3-2 

SITES8-17 

GBOU~gWATER ANAL:nJCAL DATA 

Detected 
Compounds MW-1 

Benzene (ug/L)-

Olloroform (ugjl) 

1 ,2-Dichloroethane (ugjl) 870 

Ethylbenzene {UQ/L) 

Methylene Olloride (ug/L) 

Toluene (ug/L) 

Xylene (ugjl) 

l?H (ug/L) 

Pb(mgjl) 0.008 

- Below Cuantltatlon Umit 
ug/L - micrograms per liter 
0 • Ouantltatad by Secondary Dilution 

(JUNE 1991) 

MW-2 MW-3 

260 12 

6 

0.005 0.008 

3-7 

MW-4 MW-5 W-2 W=1 TH-20 

1400 16 

5 

120 4400 

980 

42 6 

210 6 

2,620 

0.015 0.008 0.028 
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ug/L, toluene at 42 ug/L and xylene at 210 ug/L. TPH and 1 ,2-

dichloroethane were also detected in MW-5 at 2,620 ug/L and 120 

ugfl, respectively. 

Lead was detected in groundwater from MW-1, PJNt/-2, PJNt/-3, PJNt/-5, 

W-2, and TH-20 in low concentrations ranging from 0.005 ppm to 

0.028 mgfl. 

3.3.3 Effluent 

A grab sample of the gasoline recovery trench effluent was collected 

from the grit chamber. See Figure 3-1 for the location of the grit 

chamber. The effluent was collected at the point of discharge into 

the grit chamber and analyzed for VOC, TPH, and lead. 

Concentrations of BETX and TPH were detected. No lead was 

detected in the sample. See Table 3-3 for the effluent analytical data. 

3.3.4 Underground Storage Tanks 

During the UST investigation, the fNe Site SS-17 USTs were 

sounded. See Figure 3-1 for UST locations. The soundings revealed 

that only UST No. 2 contained product. See Table 3-4 for the 

physical data on each UST. Since product was confirmed and 

measured in only one UST (UST No. 2), it was the only tank 

sampled. 

UST No. 2 contents were analyzed for lead and flashpoint. The lead 

concentration of the sample was 3.2 mg/L and the flashpoint ~ 

25°C. See Table 3-5 for the analytical data from UST No.2. 
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SITESS.17 

GASOLINE RECOVERY mENCH EFFLUENT ANALYTICAL DATA 
(JUNE 1991) 

parameter Concentration Cug/L) 

VOC: 

TPH 

Lead* 

* 
ugfL 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 

= not detected 
= mg/1 (milligrams P.er liter) 
= micrograms per liter 

WHaA 10121RIEY. !5/ell 3-9 
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17,000 
2,600 

18,000 
8,500 

10,300 
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Physical 
Data 

Volume (gallons) 

Bottom Description 

Contents: (inches)* 

Water 

Product 

Unable to determine 

--- ----
TABLE3-4 

SITE S8-17 

UNDERGROUND STORAGE TANKS- PHYSICAL DATA 
(JUNE 1991) 

USTNo.1 

10,000 

Hard 

<1 

USTNo.2 

5,000 

Soft 

5.4 

0.6 

USTNo.3 

10,000 

Hard 

0.5 

USTNo.4 

10,000 

Hard 

1 

USTNo.5 

10,000 

Hard 

<1 

* As measured with an oil/water interface probe. 
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TABLE3-5 

SITES$-17 

USTN0.2CONJENIS·ANA~CALDATA 
(JUNE 1991) 

parameter 

Lead 

Flash point 

lrg/L = milligrams per kilogram 
C = degrees centigrade 

WHaA 1012 tRilV. 5/911 R-6S9 3-11 

Concentration 

3.2mgjl 
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3.4 Vapor Monitoring Results 

WHIIA 10121REV. !5/911 

R-699 

Air and sewer gas monitoring was conducted at Site SS-17 as part of the 

CAP field investigation. ExplosMty and organic vapor monitoring (benzene, 

ethylbenzene, toluene, xylene) was conducted at four vacant residences 

(Buildings 2149,2151,2178, 2176), 11 stormwater sewer manholes, the Car 

Wash Grit Chamber, and a sanitary sewer lift station. See Figure 3-2 for the 

Site 55-17 air monitoring locations. These locations were monitored for four 

consecutive days at different time periods each day (early moming, late 

moming-early aftemoon, late afternoon, and early evening). See Appendix 

D for a detailed report on the Site SS-17 air monitoring. 

The results of the explosMty and organic vapor monitoring in the residences 

are presented in Table 3-6. The organic vapor readings are all below 2 

ppm. Had vapors been detected above 5 ppm, BETX monitoring, using a 

field Gas Chromatograph, would have been performed to identify and 

quantify the compounds causing the elevated readings (refer to Site SS-17 

CDAP, June 1991). The highest reading was 1.2 ppm in Building 2178 on 

June 1 0, 1991. No explosive vapors were detected in any residences. 

Table 3-7 presents the air monitoring results for the 11 manholes (MH-88 

was inaccessible), the Car Wash Grit Chamber, and the lift station. The 

highest BETX concentrations were detected in the Car Wash Grit Chamber 

followed by MH-90, MH-91 and MH-92. The highest levels of explosive 

vapors were recorded in MH-92 at 23% Lower Explosive Umit (LEL) and 

35% LEL on 12 June and 13 June, respectively. BETX was detected at the 

grit chamber at concentrations ranging from < 1 ppb to 37 ppb xylene 

under all flow conditions. No explosive vapors were detected at the grit 

chamber. BETX concentrations at the lift station ranged from a low of < 1 

ppb to a high of <3 ppb xylenes; no explosive vapors were detected. 
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~ I TABLE3-6 
0 

; I SITES8-17 
!C EXPLOSIVITY AND ORGANIC VAPOR DAIA- RESIDENCES 
~ 
ID 

::: I 
Results 

Explosive Gases Organic Vapors LocaUonof 
Building Number Date Time (%LEL) (PPM) Peak Reading 

2149 6/10/91 1330 0 0.2 Back Bathroom 
6/11/91 1515 0 0.2 No Peak Reading 
6/12/91 1905 0 0.0 No Peak Reading 
6/13/91 0556 0 0.1 No Peak Reading 
6/13/91 9848 0 0.0 No Peak Reading 

II 2151 6/10/91 1331 0 0.6 Back Bathroom 
w 6/11/91 1519 0 0.2 No Peak Reading 
I 6/12/91 1909 0 0.3 Both Bathrooms ...... 
~ 6/13/91 0600 0 0.3 Back Bathroom 

6/13/91 0952 0 0.0 No Peak Reading 

2176 6/10/91 1344 0 0.8 Back Bathroom 
.. 6/11/91 1529 0 0.2 No Peak Reading 

z ~ ~ 6/12/91 1919 0 0.2 No Peak Reading 
.. .. )> 6/13/91 0624 0 . 0.1 Back Bathroom :E !:1 ,... 
0 J: :00: 6/13/91 1002 0 0.1 Back Bathroom .. > • .. z 
1: li :t 
z .. )> 

2178 6/10/91 1344 0 1.2 Hall Bathroom 'I' I -< 
J: I 0 6/11/91 1524 0 0.4 Hall Bathroom 0'" m 
~ ~ ,... 6/12/91 1914 0 0.1 No Peak Bathrooms T l 110 
~ .. )> 6/13/91 0606 0 0.8 Both Bathrooms a I "' 
z s "' 6/13/91 0957 0 0.6 Back Bathroom 
B z o 
c • n 
Q ~ -

~ !l ~ I LEL: Lower Explosive Limit ~ (i m 
z "' PPM: Concentration of organic vapors in parts per million on a volume to volume basis. .. J: • 

~ > -~ z ,. on 
.. 0 

il 
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Sampling LocaUon 

MH-89 

MH-90 

MH-91 

MH-92 

MH-93 

R-699 

----
TABLE3-7 

SITES$-17 
EXPLOSIVITY AND ORGANIC VAPOR MONITORING- SANITARY SEWER SVSJEM 

Explosive Gases 
Volatile Organic Aromatic Compounda 

'ifll) 
Date Time (% LEL) Benzene Toluene Ethy-8nzene Xylenea Notes 

6/10/91 1750 0 <1 <1 <1 <3 Low Flow 
6/11/91 1119 0 <1 <1 <1 • <3. Low Flow 
6/12/91 1720 0 <1 <1 <1 <3 Low Flow 
6/13/91 0712 0 4 3 <1 <3 Low Flow 

6/10/91 1705 0 <1 <1 <1 <3 Standing Water 
6/11/91 1138 0 17 16 5 14 Low Flow 
6/12/91 1734 3 19 18 5 17 Low Flow 
6/13/91 0723 0 8 5 <1 4 Low Flow 

6/10/91 1555 0 25 25 7 21 Moderale Flow 
6/11/91 1152 0 21 26 4 11 Heavy Flow 

6/12/91 1820 0 <1 <1 <1 <3 Moderate Flow 
6/13/91 0735 0 17 18 1 12 Low Flow 

6/10/91 1440 1 3 4 <1 <3 ~ 6/11/91 1104 0 <1 2 <1 <3 
6/12/91 1800 35 12 18 4 13 Dry 

6/13/91 0803 23 <2 8 <2 <6 Dry 

6/10/91 1844 5 6 12 <t <3 Modemte Flow 
6/11/91 1056 0 15 27 2 <3 Standing Water 
6/12/91 1624 1 <1 <1 <1 <3 Low Flow 
6/13/91 0656 0 <1 2 <1 <3 Low Flow 
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Sampling LocaUon 

MH-94 

MH-95 

MH-A 

MH-B 
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TABLE 3-7 (Continued) 

SITES$-17 
EXPLOSIVIIY AND ORGANIC VAPOR MONITORING- SANITARY SEWER SYSTEM 

Explosive Gases 
Voladle Organic Aromatic Compound• 

Toluene E.,eene Xylenes Date Time (%LEL) Benzene Notes 

6/10/91 1827 0 <1 <1 <1 <3 Standing Water 
6/11/91 1039 0 <1 4 <1 <3. Standing Water 
6/12/91 1638 3 <1 <1 <1 <3 low FloW 
6/13/91 0631 1 <1 <1 <1 <3 low Flow 

6/10/91 1812 0 <1 <1 <1 <3 Low Flow 
6/11/91 1024 0 <1 <1 <1 <3. Low Flow 
6/12/91 1702 0 <1 <1 <1 <3 Low Flow 
6/13/91 0616 0 <1 <1 <1 <3 Moderate Flow 

6/10/91 1525 0 <1 <1 <1 <3 Dry 
6/11/91 1251 0 <1 . < 1 <1 <3 

~ 6/12/91 1610 0 <1 <1 <1 <3 
6/13/91 0912 0 <1 <1 <1 <3 

6/10/91 1540 0 <1 <1 <1 <3 Heavy Flow Before 

6/11/91 1311 0 <1 <1 .<1 <3 ~ 
6/12/91 1547 1 <1 <1 <1 <3 Moderate Flow 

6/13/91 1024 0 <1 <1 <1 <3 Heavy Flow Before 
Samplng 
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TABLE 3-7 (Continued) 

SITES$-17 
EXPLQSIVITY AND ORGANIC VAPOR MONITORING- SANITARY SEWER SYSTEM 

Volatile Organic AromaUc Compounds 

Sampling Location 
Explosive Gases ~IJ) 

Date Time (%LEL) Benzene Toluene Ee. -enzene Xylenea Notes 

MH-C 

MH-O 

lift Station 

Car Wash Grit 

Chamber 

6/10/'J1 
6/11/91 
6/12/91 
6/13/91 

6/10/91 
6/11/91 
6/12/91 
6/13/91 

6/10/91 
6/11/91 
6/12/91 
6/1e/91 

6/10/91 

6/11/91 

6/12/91 

6/13/91 

1911 0 
1431 0 
1528 0 
1040 0 

1944 0 
1452 0 
1512 0 
1056 0 

1735 0 
1412 0 
1932 0 
0748 0 

1615 0 

1327 0 

1845 0 

0840 0 

<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 

<1 <1 <1 
<1 <1 <1 
<1 <1 <1 
<1 <1 <1 

<1 <1 <1 
<1 <1 <1 
<1 2 <1 
<1 <1 <1 

25 35 10 

15 18 5 

5 5 <1 

30 31 15 

Lower Explosive Unll 
micrograms per Iter of ai" 
System Interferences and or contamination may have inpacted the ability to detect concentrations of the 
indicated constituents at or sightly above the reported detection limit. 

<3 Low flow 
<3 Low Flow 
<3 Low Flow 
<3 Low Flow 

<3 Standing Water 
<3 Standing Water 
<3 Standing Water 
<3 Low Flow 

<3 Moderate Flow 
<3 Moderate Flow 
<3 Moderate Flow 
<3 Moderate Flow 

37 Discharge from 
Lile2 

12 Discharge from 
Lile 1 
Car Wash In Use 

<3 Discharge from 
Une4 
Car Wash In Use 

34 Discharge from 
Une2 
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It is believed that these vapors are present due to the operating trench fuel 

recovery system. Recovered waters from the four trench systems are 

routed to the sanitary sewer system . which flows from north to south. 

Trench Nos. 1 and 2 are nearest the Service Station and discharge 

recovered groundwater to the Grit Chamber. Water from the Grit Chamber 

flows to MH-91. It would be logical that manholes MH-90, MH-·91, MH-92, 

and the Grit Chamber would have elevated vapor readings due to their 

proximity to Trenches Nos. 1 and 2 and their downgradient positions. It is 

not believed that vapors within the manholes are due to vapor seepage 

from surrounding soils. Based on this data and information obtained, it can 

be concluded that Site SS-17 soils are not a source of potentially harmful 

vapors in utilities, basements or other surface or subsurface structures. 

3-18 
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4.0 SUMMARY OF APPLICABLE REGULATIONS 
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4.0 SUMMARY OF APPLICABLE REGULATIONS 

The investigation of Site SS-17 at Holloman AFB began under the Installation 

Restoration Program (IRP) format (as initiated by the DOD). The Department of 

Defense (DOD) has now adopted the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) protocol pertaining to its site 

investigations. CERCLA requires, for substances left on-site at the conclusion of 

remedial action, that the action require a level or standard of control which at least 

attains applicable or relevant and appropriate Federal or State environmental or 

public health requirements (refer to EPA document CERCLA Compliance with 

Other Laws Manual. Interim Final, August 1988). Therefore, remediation of Site ss-
17 at Holloman AFB should comply with New Mexico UST Regulations. 

Specifically, Part XII, Corrective Action for. Petroleum UST Systems, would be 

applicable to Site SS-17, since tank leakage is likely or known. Therefore, 

remediation of this site should follow the New Mexico UST Regulations (UST 

Regulations). 

As stated in the UST Regulations, if "highly contaminated" soils are present, the 

owner and/or operator must follow the requirements of Sections 1209.A, 8, C and 

D. According to NM UST Bureau Soil Guidelines, "highly contaminated" soils are 

defined as soils which are saturated with any type of petroleum product. Two 

methods of determining this are: 

A. Filter paper method 

1) 

2) 

Place a sample of the soil on filter paper. 

Observe the paper under the soil. If hydrocarbon is able to saturate 

the paper, the soil is highly contaminated. 

-1 
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B. Observation of physical properties 

1) Study a sample of the soil for observable free petroleum product, 

moisture content, gross staining, and evidence of very strong odor. 

These physical properties are criteria which may be used , to 

determine if the soil is highly contaminated. 

As noted in A and B above, these methods for determining whether a soil is "highly 

contaminated" are subjective, thus it is anticipated that agency assistance will be 

needed to aid in this determination. In the remainder of this report, "highly 

contaminated" will not be placed within quotations. When referenced, however, 

highly contaminated soils will refer to soils which meet the definition for highly 

contaminated soils as stated in the NM UST Bureau Soil Guidelines. 

It is believed that highly contaminated soils are iikely at Site SS-17 due to the 

known presence of floating product. According to Section 1209A: 

Where highly contaminated soils are present, the owner or operator 

must 

(1) excavate the contaminated soils to the greatest practicable depth 

within 96 hours of discovery and treat them by spreading them 

in a single lift no more than 6 inches thick; 

(a) 

(b) 

in a banned area where groundwater is greater than 100 

feet deep; or 

in a banned area on an impervious liner or surface in a 

level area where the groundwater is less than tOO feet 

deep. All necessary precautions must be taken to 

prevent runoff or infiltre~.tion of contaminants; or 

WHIIA 10121REV. 5/911 
4-2 WALK, HAYDEL & ASSOCIATES, INC. 
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(2) treat, recycle or dispose of the excavated soils using an alternate 

method approved in advance by the dMsion. Soils stored 

temporarily on-site must be stored in a bermed area on an 

impervious liner or surface in a manner that does not 

contaminate groundwater, surface water or other 

uncontaminated soil. 

It is likely that highly contaminated soils may be present over a large area of Site 

SS-17 (based upon the estimated plume of free product). According to Section 

1209.8: 

Where highly contaminated soils remain beyond the depth or horizontal 

extent of practicable excavation, or when the owner or operator choose 

to treat contaminated soils in place, the owner and operator must 

design, install and operate an enhanced soil venting system, or other 

appropriate soil treatment system approved by the division, within 45 

days. This system must be capable of reducing soil contamination 

levels in a timely manner. Soil venting systems are generally 

appropriate only for use on releases of volatile contaminants. 

The fiVe inactive USTs at Site SS-17 were removed from January 22 to February 

6, 1992. Mr. Lincoln Adkins of the NM Environment Department (NMED) and Mr. 

Roger Wilkson of Holloman AFB were present during the tank removals. 

According to information gathered from Mr. Wilkson during a February 11, 1992 

meeting (refer to letter of February 18, 1992 in Appendix E), soil samples collected 

near the removed tanks had PID readings of 300 to 600 ppm. No filter paper 

testing was performed on soil within the excavation to determine if it was highly 

contaminated. The 5,000 gallon and one- 10,000 gallon tank had evidence of 

leakage. 

4-3 
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Mr. Adkins believed the soil to be highly contaminated based upon black stains 

and odors. Mr. Wilkson did not believe the soil to be highly contaminated. This 

difference of opinion prompted the need to determine a less subjective means (i.e., 

other than the NM UST Bureau Soil Guidelines definition of highly contaminated 

soil) of defining soils which would need to be remediated. Telephone 

conversations and correspondence between the NMED, the USACE, Holloman 

AFB and Walk, Haydel are presently attempting to determine a less subjective 

means of defining highly contaminated soil. 

This CAP report will investigate soil venting as well as other appropriate in-place 

soil treatment systems. Excavation will also be investigated as a means of 

comparison to in-place soil treatment systems. 

UST regu~tions are applicable to Site SS-17, although not all portions are relevant 

and appropriate. According to Section 1209.0: 

Remediation of soil contamination will be considered complete when: 

(1) soil contamination has been reduced to a level which will not 

contaminate ground water through percolation or as the water 

table rises and falls with seasonal fluctuations, and the soil is not 

a source of potentially explosive or potentially harmful vapors in 

utilities, basements or other surface or subsurface structures; 

(2) no highly contaminated soils remain in the ground; and 

(3) an analysis of what appears to be the most contaminated soil 

reveals: 

(a) the total aromatic hydrocarbon value to be less than 50 

ppm and the benzene concl:lntration to be less than 1 0 

WHIIIA 10121REV. 5/911 
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ppm when measured using an appropriate laboratory test, 

or the total aromatic hydrocarbon value to be less than 

100 ppm when measured using an appropriate field 

instrument, in areas where the underlying ground water 

contains 10,000 milligrams per liter or less total dissolved 

solids and the contaminated soil is 50 feet or less above 

the seasonal high static ground water level; and 

(b) if the soil was contaminated by diesel fuel, motor oil, 

heating oil, kerosene, jet aviation fuel or other heavy 

petroleum product, the total petroleum hydrocarbon value 

(TPH) is less than 100 ppm using an appropriate 

laboratory test in areas where the underlying ground 

water contains 10,000 milligrams per liter or less total 

dissolved solids and the contaminated soil is 50 feet or 

less above the seasonal high static ground water level. 

Groundwater beneath Holloman AFB contains in excess of 10,000 mg/1 Total 

Dissolved Solids (TDS). However, groundwater samples collected at Site SS-17 

reflect TDS levels above and below 10,000 mg/L. Based upon this data, 

clarification of the need for groundwater remediation at Site SS-17 (other than 

removal of free product) was requested from the NMED (refer to March 25, 1992 

and May 11, 1992 correspondence included in Appendix E). According to Ms. 

Kathleen M. Sisneros, the Director of the Water and Waste Management DMsion 

of NMED, during an April28, 1992 meeting at Holloman AFB in which NMED and 

Holloman AFB representatives were in attendance, no groundwater remediation 

(other than removal of free product) is necessary. Therefore, requirements (3)(a) 

and (b) are not applicable to Site SS-17. Also, based upon correspondence with 

the UST Bureau of the NMED, requirement (1) is also not applicable to Site SS-17. 

Due to groundwater usage and quality (TDS levels greater than 10,000 mg/1) 

beneath Site SS-17, contaminated soil which may ~ontact groundwater (due to 
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seasonal fluctuations in the water table elevations) need not be removed. 

However, highly contaminated soils or soils which are potentially explosive or are 

a source of potentially harmful vapors in utilities, basements or other surface or 

subsurface structures (as per 1209.0.(1)) are subject to the UST requirements. 

An investigation was performed to determine whether Site SS-17 contains soils 

which are potentially explosive or are a source of potentially harmful vapors in 

utilities, basements or other surface or subsurface structures. "Potentially explosive 

levels of petroleum hydrocarbon vapors" are defined by UST Regulations as vapors 

which register in excess of 30% LEL (lower explosMty limit) on a combustible gas 

indicator properly calibrated for pentane. "Potentially harmful petroleum 

hydrocarbon vapors" are defined as vapors which register a reading of 5 ppm total 

aromatic hydrocarbons in any off-site surface or subsurface structure, or 10 ppm 

total aromatic hydrocarbons in any on-site structure, on a photoionization detector 

(PID), flame ionization detector (FlO) or an equivalent device properly calibrated 

to detect hydrocarbon vapors at a minimum detection limit of at least 1 ppm. 

Based upon field measurements performed by Geraghty and Miller from June 10 

to June 13, 1991, (see Appendix D) organic vapor readings within nearby 

residences did not exceed 5 ppm nor were explosive vapors detected. Explosive 

vapor and BTEX readings were also collected from eleven surrounding manholes, 

a lift station and the Car Wash Grit Chamber. The highest levels of vapors 

recorded at Site SS-17 were in manhole MH-92 at 23% LEL and 35% LEL on June 

12th and 15th, respectively. The highest reported concentrations of BETX were 

detected in the Car Wash Grit Chamber. As discussed in Section 3.4, it is not 

believed that vapors within the manholes are due to vapor seepage from 

surrounding soils, rather they are the result of the trench systems effluent emptying 

into the sanitary sewer system. It can be concluded that Site SS-17 soils are not 

a source of potentially harmful vapors in utilities, basements or other surface or 

subsurface structures, based upon results summarized in Section 3.0. Sewer lines, 

however, should be vented due to recovered groundv.ater contents with vapor 
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concentrations greater than 30% LEL. Holloman AFB has hired the firm Wilson 

and Company of Albuquerque, New Mexico to determine the most effective and 

cost-effective means of venting the lines. To date, further monitoring of the lines 

has been performed and results, as well as suggested venting methodology, 

should be complete in the near future. 

Section 1209.0.(1) is not appropriate for Site 55-17. Appropriate sections of 

1209.0 are reduced to: 

Remediation of soil contamination will be considered complete when: 

(2) no highly contaminated soils remain in the ground. 

This CAP serves as the "Reclamation Proposal" referenced in Section 1212 of the 

NM UST Regulations. A variance request (refer to Section 1222 of the UST 

Regulations) has been sent to the NMEO, UST Bureau, to relieve 'the time table 

requirements of the UST regulations. This variance does not, however, relieve 

appropriate reclamation termination requirements which are as follows (from 

Section 1219): 

(1) no floating product is present on the water table; 

(6) any other conditions which threatened health, public welfare or the 

environment have been remediated. 

Based upon a conference held in Santa Fe, NM on August 12, 1991 with the 

NMEO, UST Bureau, and representatives from Walk, ~ydel, Holloman AFB and 

the U.S. Army Corps of Engineers (USACE), a representative from the UST Bureau 

stated that eight consecutive quarters of detecting no free product in any well is 

the test used to determine completion of groundwater cleanup. If, after eight 

consecutive quarters, no free product is detected in the mC'nitoring wells, then the 
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site is considered clean and no remediation of the soil is necessary (refer to 

August 12, 1991 Conference Record included in Appendix E). Thus, considering 

this possibility, the CAP will investigate the feasibility, effectiveness and cost of 

meeting this criterion as an alternative in addition to other alternatives in which soil 

remediation technologies are employed to meet appropriate requirements. 
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5.0 IDENTIFICATION AND SCREENING OF SOIL REMEDIATION TECHNOLOGIES 

Four possible means of soil remediation have been identified for Site SS-17: 

1) soil venting, 

2) soil flushing, 

3) bioremediation, and 

4) excavation. 

Soil venting, soil flushing and bioremediation are in-situ treatments. These 

technologies could be implemented at present with the existing recovery trench 

system in operation. The fourth possible means of remediation, excavation, would 

be implemented only after trench recovery operations cease. If excavation was 

implemented prior to the trench system's cessation, soils within the identified 

gasoline plume (and possibly beyond), at depths believed to contain gasoline, 

would have to be excavated. This would entail excavation of the trenches 

(cessation of free product recovery) as well as recovery of remaining free-phase 

gasoline which would flow into excavated areas. In accord with NM UST 

Regulations, excavation will be considered as a means of remediation only if a 

practicable volume of highly contaminated soil remains to be excavated after 

trench operations cease. 

The following subsections investigate each technology, its applicability to Site SS-

17 and effectiveness to eliminate highly contaminated soil. 

5.1 Soil Venting 

WHa~~~~~EV. 5/911 

Soil venting (also called soil vapor extraction, vacuum extraction, soil 

aeration, in-situ volatilization and enhanced volatilization) is a process used 

to remove volatile organic contaminants from unsaturated soils by induced 

air flow. It is used to treat contamination in the vadose zone. In this 

WALK, HAYDEL & ASSOCIATES, INC. 
PROJECT MANAGERS-ENGINEERS-CONSTRUCTION MANAGERS 

NEW ORLEANS-MOBILE-BATON ROUGE-LITTLE ROCK 



J 

I 
I 
1 

t 

I 

WHaA,.101,liREV. 51911 

H-6~9 

process, a blower places a vacuum on the soil through a series of trenches 

or wells. Soil venting relies on the characteristics that cause a contaminant 

to volatilize into the air available in the void spaces within the subsurface soil 

matrix. Contaminants volatilize and are then transported to the surface 

through withdrawal wells. Refer to Figure 5-1 for a schematic of a typical 

venting system. 

A treatment system may be required to treat the off-gas to acceptable air 

limits. Soil venting is effective only on volatile organic compounds and 

offers little remediation of semi-volatile compounds and no remediation for 

metals or non-volatile compounds. 

Soil venting has proved successful in remediating contaminated soils at 

many sites (Newton, 1990). However, a wide variety of environmental and 

soil factors affect this process. They include water content, soil porosity 

and permeability, clay content, adsorption, soil density, temperature, 

evaporation and precipitation. 

Increased water content in the soil decreases the rate of volatilization by 

reducing the available soil vapor spaces. Thus, as the water content 

increases, the soil air permeability decreases. While a high water content 

inhibits volatilization, too low a water content may inhibit volatilization by 

increasing the soits sorption coefficient. Raible (1989) showed that 

electrostatic force increases for drier soils, leading to reduced volatilization 

from the dissolved phase into soil vapor spaces. When adequate water is 

available, sorption of contaminants to soil decreases as water displaces 

contaminant molecules. The optimal soil moisture for soil venting is a water 

content low enough to ensure adequate air permeability, yet wet enough to 

reduce electrostatic sorption forces"(Pedersen and Curtis, 1991). Davies 

(1989) states that the critical moisture for soil venting is 94 to 98.5% relative 

humidity in !he soil air spaces. Below this range volatiles are more tightly 
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bound to soil and may not be as readily volatilized. Soil porosity and 

permeability have a decided influence on the capability of the soil to 

transport vapor. The more porous the soil, the more vapor that can be 

transported through it. Clay content influences soil venting because an 

increased clay content causes decreased soil permeability. Soils with high 

mineral and organic content will also have a difficult time releasing 

contaminants. The contaminants tend to sorb onto the clay or organic 

matter surfaces and must be desorbed before volatilization can occur. 

Higher temperatures and evaporation will increase volatilization of the 

contaminants. Increased precipitation will decrease volatilization. 

Often, air is introduced into the vadose zone in concert with a vacuum. Air 

can either be injected with aid of a compressor or passively introduced 

through a well open to atmospheric conditions. The increased amount of 

subsurface oxygen from enduced air enhances biodegradation. If heated 

air is introduced, the time required for microbes to multiply is typically 

reduced. Thus, microbial actMty is stimulated and the rate of 

biodegradation is increased (Ardito and Billings, 1990). 

Soil venting is often hindered by the proximity of the vent wells or trenches 

to the water table. Generally, wells can be used if the groundwater is 10 

feet or more below the surface. Trenches would typically be used for 

shallower water table areas (Newton, 1990). Often, surface seals are used 

when employing soil venting to increase the radius of influence of an 

induced vacuum and minimize inflow from the surface. Surface seals also 

prevent infiltration of precipitation, thus decreasing the volume of air-water 

mixture recover~d from an extraction well which would require separation. 

Surface seals generally are made of high density polyethylene material, clay, 

concrete or asphalt (Pedersen and Curtis, 1991). 
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The groundwater table at Site SS-17 ranges from five to ten feet below 

ground surface. The first one to two feet of soil at the site is gravel, sand 

and silt. Two to five feet below the ground surface are silts and fine sands. 

Five to ten feet below ground surface is silty sand with a permeability of 

approximately 10-5 cmjsec. Porosity is estimated to be 10%. Ten to fifteen 

feet below ground surface is clay. The top of USTs and lines from the 

tanks are approximately three feet or more below ground surface. It is likely 

that fuel leakage occurred at three feet or more below the ground surface. 

Soils at this depth and below are silts, fine sands, silty sand and clay. The 

groundwater has been recorded to occur two feet to seven feet below the 

leakage. Therefore, two to seven feet of highly contaminated soil may exist 

in the vadose zone (depending upon the present groundwater table level). 

The more permeable and porous a soil, the greater the ease of venting. 

Soils at Site SS-17 have a moderately low permeability (10-5 cmjsec) and 

have a rather low porosity. The degree of success of venting can only be 

evaluated based upon results of a pilot test. Factors which could increase 

the likelihood of successful venting at Site SS-17 would include the high 

probability of secondary porosity (burrows, desiccation cracks, fractures in 

caliche) and the probable low moisture content of soils above groundwater. 

Figure 5-2 (from Pederson and Curtis, 1991), was used as a preliminary 

means to determine the likely success of venting at Site 88-17. Using the 

time since release as "years", the soil air permeability as an upper range 

clay, and vapor pressure ranging from benzene to xylene, the success of 

soil venting is somewhat likely. 

The greater the moisture content of a soil, the more difficult venting. In 

order to vent soils likely to be highly contaminated at SS-17, the 

groundwater table would need .to be lowered. This would increase the 

depth of the unsaturated (vadose) zone and allow venting. Pumps within 

existing trenches cot.:ld be used to depress the water table within their zone 
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of influence. Should highly contaminated soils exist beyond their influence, 

additional trenches or wells may be needed to depress the water table. 

5.2 Soil Flushing 

WHaA 10121REV. !5/911 

R-699 

Soil flushing uses the movement of a fluid through contaminated porous 

media to displace contaminants and allow them· to be recaptured. Soil 

flushing can be described as an accelerated precipitation and percolation 

process. Refer to Figure 5-3 for a typical schematic of a soil flushing 

system. Fluid can be water or an aqueous solution with a specified 

concentration of a surfactant (i.e., a surface-active agent that reduces 

surface tension). Soil flushing makes use of the solubility of a substance in 

water to transfer it from the soil matrix into the groundwater. Typically, an 

underground piping network or above-ground bermed area or pit is 

constructed to fit the dimensions of the contaminated area. Water flow is 

maintained through the soil and the groundwater is pumped to the surface 

through recovery wells and treated. The treated groundwater may be 

reinjected into the area in which contaminated soil is located. Organics 

having high solubilities are easily flushed from soil. Organics that have 

relatively medium solubilities may also be effectively removed. A major 

factor to be considered when designing a soil flushing system is the 

capacity of the groundwater recovery system. It must be verified that the 

groundwater recovery system will recover all the contaminants flushed from 

the soil. In addition, the treatment system must be designed to handle the 

added contaminant loading. 

Soils at Site 55-17 likely to be highly contaminated have an estimated 

hydraulic conductivity of 1 o-5 cmjsec and are mostly silty sands. Although 

higher hydraulic conductMties are more conducive to soil flushing, flushing 

is feasible. Examination of the relative sorption potential of gasoline 

components - benzene, ethylbenzene, toluene and xylene (BETX) - also 
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gives an indication of the likelihood of successful soil flushing. The organic 

carbon partition coefficient (Koc) indicates the tendency of an organic 

chemical to be adsorbed and it is largely independent of soil properties 

(EPA, 1986). BETX have Koc values ranging from 83 to 1100 mljg (EPA, 

1986). These values indicate a moderate to low adsorption potential. 

Therefore, they would tend to leach from soil into groundwater. A factor, 

however, that may inhibit soil flushing at Site SS-17 is the inhomogeneities 

which exist in the silty sands requiring flushing. Flow may concentrate in 

fractures and more sandy soils and may not adequately flush other portions 

of the soil. A surfactant would have to be used due to relatively low 

solubilities of BETX components of gasoline. Full recapturing of the 

surfactant/water mixture would need to be insured and the mixture treated 

before discharge. 

5.3 Bioremediation 

WHaA 1012 IREV. !51911 

R-699 

Bioremediation involves the physical and chemical break down of 

contaminants by microorganisms. Refer to Figure 5-4 for a schematic of a 

typical bioremediation system. The microorganisms break down 

contaminants through metabolic processing into the elemental constituents 

of water and carbon dioxide. The microorganisms may be indigenous or 

introduced, aerobic or anaerobic bacteria. Over time, the bacteria degrade 

the organic compou~ds that are present. 

The in-situ bioremediation process involves the stimulation of the natural 

degradation process by introducing nutrients, and/or oxygen, and/or 

microbes into the soil. Environmental parameters, such as soil pH and 

temperature, may also be adjusted. The environmental factors that affect 

microbial actMty and the population size determine the rate of remediation. 

These factors include: 

o Site subsurface hydrology 
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Soil pH 

Soil temperature 

Hydraulic conductivity 

Types and concentrations of contaminants 

Salinity 

o Competition among microbial populations 

Many of these factors can be adjusted to obtain optimal environmental 

conditions for the microorganisms. 

Under certain conditions, petroleum products (such as those at Site SS-17) 

are biodegradable to aerobic bacteria. There are several naturally occurring 

bacterial species that utilize gasoline as a source of energy for rapid growth 

in the presence of trace nutrients and oxygen. When gasoline is no longer 

available, the bacteria die and are decomposed by other natural soil 

organisms. 

Although major strides have been made in recent years with bioremediation, 

enhanced bioremediation has not been fully proven. Furthermore, treatment 

of vadose zone contamination with this technology is typically more difficult 

(Hinchee, 1987). 

To optimize growth, the soil and groundwater geochemical properties at Site 

SS-17 would need to be studied in order to establish the types and 

amounts of nutrients to be added. Typical of the added nutrients are 

ammonium chloride, sodium phosphate and disodium phosphate. A 

standard procedure is to mix the nutrients with water in an air-agitated tank, 

then inject the mixture into the contaminant plume. Periodic groundwater 

sampling and analysis are required to adjust injection mixtures as needed. 
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Oxygen is the primary limiting factor of bioremediation. Addition of 

nutrients, as discussed above, is sometimes needed, but often these 

nutrients are already present in the soils. Maintaining moisture content in 

the soil (to maintain adequate oxygen) is essential due to the fact that 

bioremediation occurs in soil moisture. 

Bacterial biodegradation techniques can be effective in eliminating residual 

gasoline soil contamination (API, 1989). However, if free-phase gasoline is 

present, microbes may not be able to survive in the area containing free

phase gasoline because the environment is toxic for natural 

microorganisms. Site SS-17 may be amenable to bacterial biodegradation 

within the vadose zone, but specific testing is warranted to confirm 

feasibility. Since bioremediation is still considered by many agencies to be 

a developing technology, this technology will not be considered when 

developing remedial alternatives for Site SS-17. Instead, venting, which 

enhances bioremediation by inducing oxygen into contaminated areas, will 

be considered. 

Excavation 

Excavation will be considered as a practical remedial action technology if 

and only if after cessation of trench operations, highly contaminated soil is 

within a practicable horizontal and vertical extent for excavation. Excavatory 

equipment would be used to remove the trenches and highly contaminated 

soils. Soils would either be disposed of at an approved off-base facility or 

treated on base. 
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6.0 IDENTIFICATION OF REMEDIAL ALTERNATIVES 

According to applicable state requirements (UST Regulations), remediation of Site 

SS-17 will be complete when no highly contaminated soils remain in the ground 

and no floating product is present on the water table. Presently, recovery trenches 

are removing free product from atop the water table. After free product has been 

removed and trench operations cease, it is likely there will exist residual free 

product which will deem some soils highly contaminated. These will likely exist in 

the 5 to 10 foot range beneath ground surface in which the water table fluctuates 

and in particular, near existing trenches. Other soils above the groundwater table 

may be deemed highly contaminated due to strong hydrocarbon odors. 

Considering remediation technologies identified in Section 5.0, possible remedial 

alternatives whose results adhere to UST Regulations (with exception of Alternative 

1, No Action) have been identified for Site SS-17. Each is listed below: 

Alternative 1 - No Action - The no action alternative would not produce results 

required by NM UST Regulations. Potentially highly contaminated soils would 

remain in place and thus violate Section 1209.0.(2). The no action alternative is 

included for comparative purposes only. 

Alternative 2 - Limited Action - Based upon information obtained from the August 

12, 1991 conference with the NMED, UST Bureau, if no free product is detected 

in any site monitoring well after eight consecutive quarters of monitoring, the site 

is considered to be clean and no remediation of soil is necessary. Although the 

Bureau's guidance is not specified in the NM UST Regulations, this criterion for a 

clean site will be considered a remedial alternative. It is a passive remedial 

alternative with no active remediation of highly contaminated soils. 

Alternative 3 - Excavation - Highly contaminated soil would be excavated and 

disposed of at an approved off-base facility or treated on-base. This alternative 

would be implemented after trench operations cease to recover free product. This 
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alternative assumes practical volumes of highly contaminated soil remain after 

cessation of trench operations. Should this not be the case, an alternate means 

of remediation would be needed. 

AHematlve 4- Soil Venting- This alternative could be implemented while the 

trench recovery systems are operating to remove free product. Air would be 

drawn from (and possibly injected into) the vadose zone (above the depressed 

groundwater table) to· reduce the presence of fuel materials in soils to a level that 

is not classified as highly contaminated. By inducing subsurface air flow, in 

addition to capturing hydrocarbon gases, oxygen from non-contaminated areas 

would be forced into contaminated areas. This oxygen would enhance natural 

bioremediation of residual hydrocarbons. After free product is removed, the 

groundwater table would be raised and then lowered. Residuals which have 

adhered to soils by this raising and lowering of the groundwater table would then 

be removed by reactivation of the soil venting system. This process of raising and 

lowering the groundwater, followed by reactivation of the soil venting system, could 

be repeated until recovered vapors· stabilize. 

AHematlve 5 - Soli Flushing - A horizontal piping system would be established 

over the area believed to contain highly contaminated soils and water with 

surfactants would be allowed to percolate into the soil. This alternative could be 

implemented while the trench recovery system is operating to remove free product. 

Introduced water with washed constituents and groundwater would be captured 

by the trench recovery system and recovered water could be routed to the sanitary 

sewer system. Pretreatment of collected groundwater would likely be needed prior 

to discharge to the sanitary sewer system. 
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7.0 EVALUATION OF REMEDIAL ALTERNATIVES 

7.1 Introduction 

Each of the remediation alternatives presented in Section 6.0 will be 

evaluated using five criteria. The five criteria are: implementation, 

effectiveness, impact on base operations, fire/explosion risk, and cost. 

Each criteria is discussed below. 

o Implementation - The evaluation of the technical and administrative 

feasibility of the alternative and the availability of goods and services. 

o Effectiveness - The evaluation of the effectiveness of the alternative 

methods in achieving the NM UST Regulation requirements. 

o Impact on Base Operations - The evaluation of the impacts on 

base operations resulting from the implementation of each 

alternative. 

0 Fire/Explosion Risk- The evaluation of the fire and/or explosion 

risks created when implementing each alternative. 

o Cost - The evaluation of the capital, operation and maintenance 

(O&M), and present worth costs of each alternative. 

7.2 AlternatiVe 1 - No Action 

7 .2.1 Implementation 

The no action alternative is the absence of any form of treatment or 

response. Other than the operation of the existing trench recovery 
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system, no action would be performed to remediate highly 

contaminated soils. Therefore, no implementation is required. 

7 .2.2 Effectiveness 

The no action alternative would not be effective in meeting UST 

Regulation requirements of soil remediation. According to Section 

1209.0, remediation of soil contamination will be considered 

complete when no highly contaminated soils remain in the ground. 

This alternative does not contribute to the elimination of highly 

contaminated soil. 

7 .2.3 Impact on Base Operations 

The no action alternative would have no effect upon existing base 

operations. However, should construction be desired in an area 

suspected of containing highly contaminated soils, a potential risk of 

releasing hydrocarbons into the new construction would exit. In 

addition, should excavation be needed for construction, 

fire/explosion risks associated with elevated hydrocarbon vapors 

could be present. An alternate area may need to be chosen. 

7.2.4 FirejExplosion Risk 

Since no construction is necessitated by this alternative, 

fire/explosion risks would not increase from risks at present. While 

the trench recovery system is in operation, gasoline is collected and 

removed from the trench manholes. Soils within the trench and in its 

immediate vicinity are likely petroleum saturated (due to the imposed 

water table drawdown) and therefore contain higher concentrations 

of hydrocarbons and thus a higher risk for fire or explosion than 
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other non-saturated soils at the site. After cessation of trench 

recovery operations, it is likely that soils within the trench and in its 

immediate vicinity will remain petroleum saturated and thus contain 

a higher risk for fire and explosion than other non-saturated soils at 

the site. 

7.2.5 Cost 

No costs would be incurred with the no action alternative. 

7.3 Alternative 2 - Limited Action 

WHaA 1012 CREV. !5/911 

R-699 

7 .3.1 Implementation 

The limited action alternative entails no active remediation of highly 

contaminated soil but requires that site wells be monitored for 

floating product. If after eight consecutive quarters of monitoring, no 

free product is observed in any of the wells, the site is considered 

clean and no soil remediation is required. The following is a list of 

accessible site wells which would be monitored: tvfN-1 through tvfN-

9, W-2, W-4, TH-3, TH-6, TH-14, TH-15, TH-20, TH-22 and EPTL. 

Their locations can be found on Figure 2-1. Monitoring would begin 

when trench product recovery becomes negligible over time. It has 

been projected that with recovery trenches operating at the present 

rate, and assuming no improvements are made to the existing 

system, another 2.5 to 3 years could be required to remove all of the 

remaining recoverable product. Thus, monitoring would potentially 

begin in mid to late 1994. Monitoring would be performed using an 

interface detector to determine if free product is present. It was 

assumed, for costing purposes, that during the first two quarters of 

sampling, free product is detected in some wells. The free product 
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would be pumped (or bailed) out of the wells during each quarter 

and the remaining eight quarters of monitoring result in no indication 

of free product in any well. 

7.3.2 Effectiveness 

This alternative assumes that if no floating product is detected in any 

site wells over the course of two years, residual quantities of gasoline 

remaining in the soil do not warrant remediation. Since no active 

remediation is performed on soils in this alternative, effectiveness 

cannot be measured, other than to the standard that no further free 

product can be removed from the groundwater. 

7 .3.3 Impact on Base Operations 

Since no construction is required for this alternative, base operations 

would not be impacted. The base may, however, restrict 

construction in areas believed to contain highly contaminated soil 

until eight consecutive quarters of well monitoring renders no free 

product. At this time, the site soil would be considered clean and no 

soil remediation necessary. 

7.3.4 Fire/EXplosion Risk 

Since no construction is necessitated by this alternative, 

fire/explosion risks would not increase from risks at present. While 

the trench recovery system is in operation, gasoline is collected and 

removed from the trench manholes. Soils within the trench and in its 

immediate vicinity are likely petroleum saturated (due to the imposed 

water table drawdown) and therefore contain a higher risk for fire or 

explosion than other non-saturated soils at the site. After cessation 
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trench and in its immediate vicinity could still be petroleum saturated 

and thus contain a higher risk for fire and explosion than other non

saturated soils at the site. It can be assumed that risks remain if 

residual areas of highly contaminated soil are present. 

7.3.5 Cost 

Monitoring of wells would begin after cessation of trench recovery 

operations projected to be approximately 2.5 to 3 years in the future 

(approximately mid 1994). Eighteen wells would be monitored 

quarterly. For costing purposes, it was assumed that the first two 

quarters of monitoring reveal traces of floating product and that the 

following eight quarters reveal no detectable free product. Therefore, 

a total of 10 sampling events for 18 wells was assumed for this 

alternative. Also, pumping or bailing of the wells after the first and 

second quarters to remove traces of free product is included in the 

cost of the alternative. The present worth cost to perform this 

alternative is approximately $10,000. 

7.4 Alternative 3 - Excavation 

WHaA 10121REV. 5/911 
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7 .4.1 Implementation 

This alternative would be implemented after operation of the trench 

recovery system has ceased. If it were implemented prior to the 

cessation of the trench system, it is likely a larger area (possibly the 

entire plume contour) may have to be excavated. By removing free 

product from atop the groundwater via the trench recovery system, 

it is likely that the volume of highly contaminated soils would be 

reduced. The less soil to be excavated, the less time for worker 
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exposure to hydrocarbon vapors and less volume of soil to be 

treated. 

Presently, highly contaminated soil may exist in the area estimated 

to contain the gasoline plume (see Figure 2-3). It is likely to be 

present in the range of 5 to 10 feet below the ground surface in 

which the groundwater table fluctuates. During the CAP field work 

(June 1991) when borings were drilled, soil samples were tested 

using the filter paper test to determine if indeed they were highly 

contaminated by the UST Bureau definition (see Section 4.0 for 

explanation of the filter paper test). It was found that samples did 

not stain the filter paper with hydrocarbons, but that some samples 

were discolored, had a petroleum odor and thus could be deemed 

highly contaminated. 

Once trench recovery operations cease (projected to be in mid 

1994), the area suspected to contain highly contaminated soil will 

likely differ from that presently assumed. It is possible that by 

removing mobile free product from the site through the use of 

recovery trenches, soils once considered highly contaminated could 

be deemed not highly contaminated and thus need not be 

remediated. For estimating purposes, it was assumed that after 

trench recovery operations cease, highly contaminated soils remain 

only in the trenches and their immediate vicinity. This is assumed to 

be probable because water containing petroleum constituents and 

the non-aqueous layer are forced to flow toward the trenches under 

the influence of groundwater drawdown and thus, accumulations of 

high levels of residuals may remain in the trenches and their vicinity. 

Figure 7-1 shows the area assumed (for comparison and cost 

estimation purposes) to contain highly contaminated soils after 
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cessation of trench operations. This area includes the area within 

the June 1991 0.3 foot contour of in-situ mobile product and also 

Trench Nos. 3, 4 and a portion of Trench No. 2 north of the 0.3 foot 

contour. 

Before excavation takes place, the area of highly contaminated soils 

would be defined by field confirmation. Field confirmation would 

consist of drilling test borings to 1 0 feet and collecting samples to be 

defined as highly contaminated or not highly contaminated based 

upon the UST Bureau definition. It is recommended that four borings 

be drilled around Trench Nos. 3 and 4 (north, south, east and west 

of each trench) and six borings be drilled around both Trench No. 1 

and Trench No. 2. Thus, twenty borings are estimated initially. If 

highly contaminated soils are found to be within a boring, depths 

would be noted and another boring drilled at a further distance from 

the trench until no highly contaminated soils are encountered. If no 

highly contaminated soils are encountered within a boring, another 

would be drilled nearer the trench to limit the area defined as highly 

contaminated. It is recommended that initial borings be drilled within 

ten feet of the trenches. For cost estimating purposes, it was 

assumed that 40 test borings would be ~rilled. By observing test 

boring samples, the area to be excavated could be estimated and a 

determination made to the practicability of this alternative. 

It was assumed, based on Figure 7-1, that 6750 CY of highly 

contaminated soil remains after cessation of the trench operations 

(refer to Appendix G for calculations). Soil not considered highly 

contaminated would need to be excavated and stockpiled in order 

to excavate deeper soils deemed highly contaminated. It was 

calculated that 6750 CY of non highly contaminated soil may need 

to be excavated in order to reach highly contaminated soil. 
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Concrete and asphalt would have to be removed prior to excavation. 

Rubble would be disposed of at the Main Base Landfill. Excavated 

highly contaminated soil would be handled in one of two ways. It 

would either be transported to Site 1 (the Main Base Landfill) where 

it would be treated, or transported in lined trucks to Nu Mex Landfill 

(approximately 150 miles from Holloman AFB in Sunland Park) for 

disposal. 

Treatment of soil at Site SS-17 was assumed to be landfarming. This 

would require a lined, bermed area to be constructed on which 

highly contaminated soils would be spread. Soils would be spread 

in a single layer no greater than six inches thick and turned or disced 

to enhance aeration approximately once every two weeks. The liner 

could be constructed of either a geomembrane material or clay. If 

a geomembrane material were to be used, sand and gravel would be 

needed atop the membrane material to enable discing machinery to 

traverse the area without damaging the liner. If clay were to be used 

as a liner, it should have a permeability of less than 10-7 em/sec to 

prevent infiltration. If soil is stockpiled prior to treatment, it must be 

stockpiled on a lined, bermed area. Due to high evapotransporation 

in the Holloman AFB area, a collection system to collect contained 

rainfall within bermed areas is not anticipated. 

A preliminary cost estimate was performed to determine the cost of 

constructing a landfarm area using a geomembrane liner versus a 

clay liner. Results indicate that using a clay liner is approximately 

30% less expensive than developing a landfarm area using a 

geotextile material for a liner. Therefore, when developing costs for 

this alternative, it was assumed that clay would be used as liner 

material. 
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A treatability study is anticipated prior to implementation of this 

alternative to determine if other means besides discing (i.e., addition 

of microbes) must be considered for adequate treatment of soil. The 

cost for this study has been included in the total cost of Alternative 

3. 

Referring to Figure 7-1, the Shopette building is within the assumed 

area to contain highly contaminated soils after cessation of trench 

operations. Soils could not be excavated near the building or under 

the building without disturbing its structural integrity. Therefore, 

either another means of remediating soil under the building must be 

investigated or, the building demolished and reconstructed at another 

location or reconstructed at the same location after excavation 

actMties are complete. The base has plans to enlarge the Shopette 

building to incorporate a Car Wash. The existing Car Wash and BX 

Service Station are to be demolished. The gasoline pumps and 

above ·ground tanks are to be moved to the Shopette area. This 

work is scheduled for fiscal year 1993 or 1994. Because of these 

plans, it is not desirable to demolish the Shopette, but rather, 

perform in-situ remediation of assumed highly contaminated soils 

beneath the building. The form of in-situ remediation could be soil 

venting or soil flushing. For costing purposes, it was assumed that 

soU venting would be u~ed. 

Once highly contaminated soils are removed, the area would be 

backfilled with excavated soil (which is not highly contaminated) and 

soil from the base borrow pit used to replace excavated soils 

deemed highly contaminated .. 
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7.4.2 Effectiveness 

The excavation alternative would reasonably be considered to be 100 

percent effective in removing highly contaminated soil in areas of 

positive identification and excavation. The effectiveness of 

remediation of soils in areas inaccessible to excavation would 

depend upon the selected remediation technology. For cost 

estimating purposes, soil venting was chosen as the selected 

technology for remediating contaminated soils under the Shopette in 

this alternative. The reader is referred to Section 7.5.2 for a 

discussion of the effectiveness of soil venting. 

7 .4.3 Impact on Base Operations 

Trench Nos. 2 and 3 are very near First Street. First Street is a 

highly trafficked street leading into and out of the base. Trench Nos. 

1 and 4 are behind (west) of the BX Service Station in an area not as 

visible or trafficked. If trenches and surrounding soils are excavated, 

base operations could be impacted. Of particular concern would be 

the excavation of Trench Nos. 2 and 3. To excavate Trench No. 2, 

it is likely that one lane of First Street would be closed and traffic 

either rerouted or maintained on one lane and a shoulder. Vapors 

emitted during excavation may necessitate a detour. 

Recovery Trench No. 3 is not located as close to First Street as 

Trench No. 2. But, it is possible that egress and ingress to the 

trench area may impact traffic on First Street and the hospital 

entrance south of the trench. Excavation of Trench Nos. 1 and 4 

should not impact base operations (other than pedestrian traffic) 

unless vapors become a concern. Should soils north of the eastern 
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leg of Trench No.4 need to be excavated, the structural integrity of 

Building 2151 (vacant residence) may be at risk. 

Based upon the present maximum amount of mobile free product, 

it is likely that after cessation of trench operations, trench materials, 

as well as soils between and surrounding Trench Nos. 1 and 2, 

would likely be highly contaminated. Therefore, for calculation 

purposes, it was assumed that these soils would need to be 

excavated. If highly contaminated soils extend to the east side of 

Trench No.2, the possibility exists that the portion of First Street in 

this area may be impacted in order to excavate underlying soils. 

7.4.4 Fire/Explosion Risk 

If excavation is performed, hydrocarbon vapors in highly 

contaminated soils would be allowed to volatilize into the atmosphere 

as overlying soils are removed. Because excavation would be taking 

place outdoors, surficial volatiles would likely disperse quickly. 

However, it is estimated that excavation depth would range from 5 

to 10 feet. With such a large vertical depth, volatiles would have to 

travel to the surface before being dispersed into the atmosphere. 

Such a deep excavation with "trapped" volatiles could become a 

fire/explosion risk if a source of ignition i_s presented. The area 

should be well marked for this risk and strict precautionary 

supervision administered. 

7.4.5 Cost 

Excavation would take place after cessation of trench recovery 

operations (estimated to be in mid or late 1994). Present worth cost 

for this alternative if highly contaminated soil is disposed off-site is 
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$530,000. . Present worth cost of this alternative if highly 

contaminated soil is landfarmed on base is $770,000. The cost of 

the landfarming alternative is high due to the capital cost of 

establishment of the landfarm area. The landfarm must be lined and 

banned and any material stockpiled must be on a lined and bermed 

area. Disposal costs were based on quotes from Nu Mex Landfill in 

Sunland Park approximately 150 miles from Holloman AFB. Disposal 

costs (not inclusive of transportation) were quoted as $6/CY. Note, 

costs were derived for an assumed volume of soil to be excavated. 

Only after test borings are drilled to better define the extent of highly 

contaminated soil, can costs more accurately be determined. 

7.5 Alternative 4 - Soil Venting 

WHaA 1012 I REV. !5/911 
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7 .5.1 Implementation 

Prior to implementaticn of Alternative 4, the area to be remediated 

(the area containing highly contaminated soil) would need to be 

defined. This would be accomplished by drilling soil borings and 

examining soil samples to determine highly contaminated soils from 

non-highly contaminated soils. The same approach to boring 

locations as explained in Alternative 3 (Section 7.4.1) would be 

followed. For cost estimating purposes, it was assumed that 40 

borings would be drilled. 

During sampling to determine the area to be remediated, it is advised 

that soil gas samples for C02 and 0 2 be collected as well as samples 

for enumeration studies (to determine the present state of biological 

action). The resulting data would serve as background information 

with which C02, 0 2 and enumeration results collected during or after 

remediation can be compared. The comparison would aid in 

7-13 WALK, HAYDEL & ASSOCIATES, INC. 
PROJECT MANAGERS-ENGINEERS-CONSTRUCTION MANAGERS 

NEW ORLEANS-MOBILE-BATON ROUGE-LITTLE ROCK 



f 

J 

I 
' j 

WHaA 1012 I REV. 5/91 I 

R-699 

determining the effectiveness of passive bioremediation as a result 

of venting. 

After the area to be remediated is defined, a field vapor permeability 

test (pilot test) would be performed. This test could be performed 

under current conditions, with trench pumps operating and free 

product being collected. Tests would be performed on a well 

screened in the vadose (unsaturated) zone. All existing site wells are 

screened in the saturated zone. The total screened intervals from 

site wells range from 3 feet to 20 feet below ground surface (BGS). 

In all cases, the bottom of screen is 10 feet or greater BGS. 

Considering the depths (at the trenches) to which trenches can 

depress the groundwater table (Trench No. 1 to 9 feet, Trench No. 

2 to 6 feet, Trench No. 3 to approximately 9.5 feet and Trench No. 

4 to 7.5 feet), there are no site wells whose full screened interval 

would be in the induced vadose zone. Therefore, a new well would 

need to be installed to a depth certain to be within the vadose zone 

from which vapors would be extracted. The effects of extraction 

could be measured from two additional wells (or a combination of 

wells and pressure monitoring probes) screened in the vadose zone 

and located at various distances from the extraction well. 

Additionally, the effects from a venting trench could be investigated 

during the field vapor permeability test. The effects of a vacuum 

pulled on a trench could be measured by the installation of two 

nearby wells (or a combination of wells and pressure monitoring 

probes) screened in the vadose zone. 

Field vapor permeability tests would be performed using the above 

wells and trench to determine the vapor flow rate through soil and 

the radius of influence of a well or trench. Evaluation of existing 

surfaces would be performed to determine whether or not additional 
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surface seals, to increase the radius of influence of an extraction well 

or trench, would be advisable. Existing concrete may or may not be 

adequate. Earthen areas may require a surface seal. Also, 

evacuated air would be tested to determine if treatment is needed 

prior to discharge. Also, the effects of passive and forced injection 

of air on chemical concentrations of evacuated air and the radius of 

influence of a well would be investigated. Based on this information, 

an engineered venting system would be designed to remediate the 

confirmed area of highly contaminated soils. The design of the 

venting system would include the number, size, location, depth of 

wells andjor trenches, and points of injection or discharge of air, in 

addition to operation of the trench pumps and venting pumps. Air 

collected from the system would have to be monitored to determine 

if treatment is needed before being discharged to the atmosphere. 

If treatment is needed, carbon adsorption would likely be used. 

The elevation of the groundwater table must be maintained below 

venting wells or trenches during operation of the venting system. 

Otherwise, groundwater would be vacuumed into the system and 

trench recovery of free product disrupted. Should groundwater 

inadvertently be collected during operation of the venting system, it 

should be drained from the system and appropriately disposed. 

Sampling of discharged air on a frequent basis would be desired to 

determine the system's capability to remove volatile hydrocarbon 

vapors. There are presently no New Mexico Air Regulations 

pertaining to off-gas from a remedial venting system. However, 

treatment is anticipated so that vapors do not become a hazard to 

base workers and residents. 

It is speculated that the venting system would reduce pressure atop 

the groundwater and could cause a sympathetic rise in groundwater. 
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Depending on the locations of the venting wells, this could decrease 

the ability of groundwater (and free product) to flow to trenches. 

This could increase the amount of time needed for free product 

recovery. Therefore, a vacuum on the trench recovery manhole 

could be given consideration to maintain adequate free product 

recovery. Based upon recent (1992) data, minimal to no free 

product is present in surrounding wells. Therefore, vacuums on 

trench recovery manholes are not anticipated and costs for such 

have not been included in this alternative's cost estimate. 

Once the trench systems cease to recover free product, the trench 

and vacuum pumps should be turned off to allow the groundwater 

to rise to its natural level. When rising, residual free product 

remaining atop the groundwater would be adsorbed onto soils. The 

trench pumps could then be turned on and the groundwater table 

dropped to below venting well or trench depths. The venting system 

could be reoperated to remove vapors from resaturated soils. This 

process could be repeated until monitored vapors are reduced to an 

acceptable level. By raising and lowering the water table, more non

volatiles previously "caught" in soil lenses or adsorbed to soil may be 

allowed to move back into the groundwater as free product. Others 

have witnessed this phenomenon. When free product removal was 

beUeved to be complete and pumps turned off, free product 

appeared again. This could occur at Site SS-17. 

After remediation is believed complete, confirmation borings should 

be drilled within the remediated area and beyond. Samples from 

borings would be classified as highly contaminated or not highly 

contaminated. If highly contaminated soils are found within the 

remediated area, the venting system in conjunction with the 

depressed water table should continue. If highly contaminated soils 
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are found beyond the remediated area, the venting system should be 

extended to cover the additional area. Should the location of an 

additional area be beyond the radius of influence of existing recovery 

trenches, new trenches (or incorporation, if possible, of pumps in 

existing monitoring wells) would be needed in the affected area to 

depress the groundwater table. When vapors are reduced to 

acceptable levels in the extended area, confirmation borings should 

again be drilled. 

7 .5.2 Effectiveness 

It is difficult to predict the effectiveness of this alternative without first 

performing site studies. The efficiency of any soil venting operation 

depends on three factors: vapor flowrate, vapor flow path relative to 

the contaminant distribution, and composition of the contaminant. 

Highly permeable soils are easily vented. Soils at Site SS-17 consist 

mostly of silts, fine sands and silty sands. These soils are 

moderately low in permeability. They can be vented, but not as 

easily as soils with higher permeabilities. Gasoline in underlying soils 

at Site SS-17 contains many volatile compounds. These compounds 

would be volatilized during venting with the intent of reducing the 

hydrocarbon levels in highly contaminated soils to levels that allow 

the soil's classification to change (i.e. not hiqhly contaminated). 

7.5.3 Impact on Base Operations 

Implementation of this alternative would require installation of venting 

wells andjor trenches in confirmed areas of highly contaminated soil. 

Concrete may have to be removed to install wells andjor trenches. 

This would impact actMties around the Shopette during construction 

and to a lesser degree during operation. During construction, 
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ingress and egress to the Shopette would have to be rerouted. 

Parking would need to be available elsewhere. Also, should a 

surface seal be required, the area affected may need to be paved or 

repaved. Venting blowers and possibly air treatment systems would 

need to be situated near wells or trenches. Blowers and air 

treatment systems and wells would become obstacles to pedestrian 

and vehicular traffic. The degree of impact would depend upon the 

number and location of welis decided upon in the venting design and 

whether a horizontal piping system would be used. If wells or a 

piping system are installed east of Trench No. 2, part of First Street 

may be closed to vehicular traffic during construction. 

7 .5.4 Fire/Explosion Risk 

Implementation of this alternative would allow volatile hydrocarbons 

from underlying soils to be released to the atmosphere. Monitoring 

of discharged air would be needed to determine if treatment is 

required prior to discharge. Areas surrounding wells in which air is 

vacuumed from the soil could pot.entially contain relatively high 

concentrations of volatile hydrocarbons. Ignition sources in these 

areas could cause an explosion or fire. Areas should be well posted 

for no smoking to prevent such occurrences. 

7.5.5 Cost 

It is difficult to estimate the cost of this alternative without knowing 

definitively the area to be remediated and the design of the venting 

system. Assumptions were made however, and are included in 

Appendix G. Present worth cost is estimated to be $350,000. 
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7.6.1 Implementation 

Prior to implementation of Alternative 5, the area to be remediated 

(the area containing highly contaminated soil) would need to be 

defined. This would be accomplished by drilling soU borings and 

examining soil samples to determine highly contaminated soils from 

non-highly contaminated soils. The same approach to boring 

locations as explained in Alternative 3 (Section 7.4.1) would be 

followed. For cost estimating purposes, it was assumed that 40 

borings would be drilled. 

During sampling to determine the area to be remediated, soil 

samples would be collected to determine the effectiveness of various 

surfactants in washing contaminants from soils at Site SS-17. A pilot 

test using the most effective surfactant would be performed to 

determine the efficiency of the flushing system to reduce highly 

contaminated soils to a non-highly contaminated state. This would 

entail injection of the water ;surfactant mixture into a well within the 

influence of a trench and then sampling of soils near the well once 

flushing is believed complete. Once the pilot test is complete, an 

engineered design would be implemented to determine a m~ans of 

applying water mixed with an adequate amount of surfactant to areas 

containing highly contaminated soil. This would be implemented 

while trench operations are recovering free product. 

Water with surfactants would need to be applied to the entire 

confirmed area containing highly contaminated soils through a 

horizontal piping system andjor vertical injection wells. 
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Piping would be placed approximately one foot below grade so that 

pedestrian traffic would not be disrupted. This would entail removal 

of some concrete (particularly near the Shopette) and temporary 

parking elsewhere. Water tanks would be placed near piping facility 

inlets and surfactant metered into the water. Water with surfactant 

would percolate through the soil washing the soil of contaminants. 

The water, surfactant and contaminant mixture would percolate to the 

groundwater table and be collected (along with free product) in the 

operating trench recovery system. 

Design of the horizontal piping system would require consideration 

of the radius of influence of existing trenches. Percolated water, 

surfactant and washed contaminants must be collected and not 

allowed to flow beyond the trench influence. If allowed to do so, 

previously uncontaminated areas may become contaminated. Also, 

the rate of water pumped from the trench system must not exceed 

the treatment capacity of water collected from the sanitary sewer 

system. Pretreatment of collected groundwater may be needed prior 

to discharge to the sanitary sewer system. Groundwater collected 

from the trench recovery system could be analyzed to determine if 

concentrations of gasoline constituents are decreasing with time and 

whether adjustments need to be made to the system. Injection wells 

(rather than horizontal piping) would be needed around the Shopette 

in order to treat soils beneath the building. Injection of the 

water /surfactant mixture to reach the entire affected area under the 

Shopette may be difficult. 

After free product can no longer be recovered by the trench systems 

and concentrations of gasoline constituents in groundwater stabilize 

at acceptable levels, remediation would be considered complete. 

Confirmation borings would be drilled within the remediated area and 
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beyond. Samples from the borings would be classified as highly 

contaminated or not highly contaminated in accordance with the UST 

Bureau definition. If highly contaminated soils are found within the 

remediated area, the flushing system in conjunction with the 

depressed water table created by trench pumps would continue. 

The amount and possibly the type of surfactant would be 

reevaluated. If highly contaminated soils are found beyond the 

remediated area, the flushing system would be extended to cover the 

additional area~ This may entail drilling of new wells or installation of 

new trenches to depress the groundwater table (should the area be 

beyond the influence of existing trenches). Percolated water must be 

recaptured. Therefore, additional groundwater collection systems 

may be needed should areas beyond the radius of influence of 

existing trenches need to be treated. When remediation is again 

believed complete, confirmation borings would again be drilled. 

7 .6.2 Effectiveness 

It is difficult to predict the effectiveness of soil flushing without first 

performing preliminary tests on site samples. However, soils at Site 

S8-17 consist mostly of silts, fine sands and silty sands in the area 

of suspected highly contaminated soils. Hydraulic conductivity at 

Site S8-17 was estimated to be Sx10-~cmfsec. Soils at the site can 

be flushed, but not as easily as soils with higher permeabilities. 

Considering the types of soils present and the estimated site 

hydraulic conductMty, percolation of water may be inhibited and thus 

impede the remediation process. Also, surfactants have a tendency 

to adhere to soil particles and thus reduce soil permeability and 

further remediation. Some of the more effective surfactants could 

inhibit the future natural biodegradation of organic constituents. 
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7.6.3 Impact on Base Operations 

Assuming the area to be remediated is as shown in Figure 7-1, 

implementation of the soil flushing alternative would impact activities 

around the Shopette during construction and to a lesser degree 

during operation. During construction, ingress and egress to the 

Shopette would have to be rerouted. Parking would need to be 

available elsewhere. If the piping system is designed to be on the 

east side of Trench No. 2, part of First Street may be closed to 

vehicular traffic during construction . Injection wells may be opted 

here and installed just west of First Street. During operation, in 

unpaved area, vehicular traffic would be prohibited. 

7.6.4 Fire/EXplosion Risk 

Implementation of this alternative would allow groundwater, 

surfactants and gasoline constituents washed from soil to enter 

Trench Nos. 1 and 2 (and any new trench systems installed). 

Groundwater would contain higher concentrations of dissolved 

constituents than groundwater currently entering the systems and 

being discharged to the sanitary sewer system. Groundwater would 

need to be analyzed to make certain that the treatment capacity of 

the wastewater system is not exceeded. If it would be exceeded, 

pretreatment would be necessary. If not, groundwater entering the 

sanitary sewer system may create a build up of vapors within the 

sewer which could become a fire/explosion risk. Proper venting of 

the system would be needed to reduce risks. 
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7.6.5 Cost 

It is difficult to estimate a cost for the soil flushing alternative without 

knowing definitively the area to be remediated and the design of the 

flushing system.. Assumptions were made, however, and are 

included in Appendix G. Present worth cost is estimated to be 

$390,000. 
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8.1 Comparison of Alternatives 
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A comparative analysis of the five alternatives for ·Site SS-17 has been 

performed to identify the relative advantages and disadvantages of each in 

satisfying the five selection criteria: implementation, effectiveness, impact 

on base operations, fire/explosion risks and cost. A summary of the 

comparison is included on Table 8-1. Based upon this comparison, the 

preferred alternative has been chosen. 

8.1.1 Implementation 

Alternative 1, No Action, requires no implementation. Wrth regard to 

ease of implementation, the remaining alternatives can be ranked 

from the least difficult to implement to the most difficult to implement 

as follows: 

Least Difficult 

Most Difficult 

Alternative 2 - Limited Action 

Alternatives 4 - Soil Venting 

Alternative 5 - Soil Flushing 

Alternative 3 - Excavation 

For Alternative 2, implementation encompasses only well sampling 

and pumping of existing wells. 

Alternative 4, Soil Venting, would require installation of venting wells 

and/or horizontal piping, start up and mobilization of venting pumps 

and sampling of discharged air. 
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Alternative 5, Soil Flushing, would require the construction of a below 

grade horizontal piping system, water source hook up, set up of a 

metered tank(s) of surtactants, maintenance of a specified water flow 

rate and groundwater acceptance rate. Recapture of the 

water /surfactant mixture must be ensured so as not to contaminate 

clean areas. This may require the installation of additional 

confirmatory downgradient wells. 

Alternative 5, Excavation, would require rerouting of traffic on First 

Street and possibly temporary shut down of the Service Station and 

Shopette. 

8.1.2 Effectiveness 

Effectiveness is measured according to each alternative's capability 

to remove highly contaminated soil. Alternative 1, No Action, is not 

effective in removing highly contaminated soil. The effectiveness of 

Alternative 2, Umited Action, is unknown. Alternative 3, Excavation, 

is reasonably considered to be 100 percent effective in removing 

highly contaminated soils from identified areas. The effectiveness of 

Soil Flushing (Alternative 5) and Soil Venting (Alternative 4) would be 

measured by drilling confirmation borings once it is believed that 

remediation is complete. Samp!es from borings would be classified 

as highly contaminated or not highly contaminated. It is believed that 

both alternatives are capable of reducing soils to a non-highly 

contaminated state, but that the Soil Venting alternative may be more 

effective. Soil Venting is believed to be more effective than Soil 

Flushing due to its relative ease of operation and implementation. 

Air, as opposed to water and surfactants, is used to remediate the 

vadose zone. Soil Flushing requires recapture of percolated water 

with surfactants and desorbed contaminants in order to reduce soils 
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to a state not considered highly contaminated . This may be difficult 

to ensure. Also, surfactants have a tendency to adhere to soil 

particles and thus reduce soil permeability and further remediation. 

Some surfactants may even inhibit bacterial metabolism and thus 

biodegradation (EPA, 1991). Therefore, ranking of alternatives from 

most effective to least effective is as follows: 

Most Effective 

Least Effective 

8.1.3 Impact on Base Operations 

Alternative 3 - Excavation 

Alternative 4 - Soil Venting 

Alternative 5 - Soil Flushing 

Alternative 2 - Umited Action 

Alternative 1 - No Action 

Alternative 1 , No Action, requires no implementation and therefore, 

has no impact upon base operations. Alternative 2, Limited Action, 

should also have no impact upon base operations. Alternative 4, Soil 

Venting, could impact base operations both during construction and 

to a lesser degree during operation. Excavation is required to install 

venting wells. Should a trench system be opted, excavation could 

be required over the area to be remediated (at various spaced 

intervals) in order to install horizontal piping. Also, pumps and 

possibly treatment systems would be situated near wells andjor 

trenches. Their presence may impact pedestrian and vehicular traffic 

in the area. Also, if wells are installed east of Trench No. 2, part of 

First Street may be closed to vehicular traffic during construction. 

Alternative 5, Soil Flushing, would impact actMties around the 

Shopette both dur1ng construction and to a lesser degree during 

operation. Excavation would be required over the entire remediated 
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area in order to install horizontal piping. Pedestrian and vehicular 

traffic would be impacted during construction and no vehicular traffic 

would be allowed over piping in unpaved areas during operation. 

Excavation, Alternative 3, would impact base operations more than 

any other alternative. The excavated area may include a portion or 

all of First Street, and possibly the entrance across First Street to the 

hospital. Traffic would have to be reputed. Should hydrocarbon 

vapors become a problem during excavation, the Service Station and 

nearby residences may need to be evacuated. Also, trucks would 

be needed to transport highly contaminated soil off-site and to 

transport new fill to SS-17 from the base borrow pit. This increase 

in traffic could impact base actMties. 

Therefore, ranking alternatives from least impact of base operation 

to most impact is as follows: 

Least Impact 

Most Impact 

8.1.4 Fire/Explosion Risks 

Alternative 1 - No Action 

Alternative 2 - Umited Action 

Alternative 4- Venting 

Alternative 5 - Soil Flushing 

Alternative 3 - Excavation 

Fire/explosion risks are considered both during implementation of 

each alternative as well.as after remediation is believed complete. 

During implementation of each alternative, risks of fire/explosion are 

present. Ranking alternatives from the least potential risk to most 

potential risk of fire/explosion during implementation of remediation 

is as follows: 
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Least Risk 

Most Risk 

Alternative 1 , 2 -

No Action and Umited Action 

Alternative 4- Soil Venting 

Alternative 5 - Soil Flushing 

Alternative 3 - Excavation 

Alternative 3 allows hydrocarbons in highly contaminated soil to 

escape into the atmosphere. Due to the depth of excavation 

(approximately 10 feet deep), some hydrocarbons may become 

•trapped• and should an ignition source be allowed to drop into an 

excavated area, a fire or explosion could result. 

Alternative 5, Soil Flushing, allows groundwater collected by the 

trench recovery system to be discharged into the sanitary sewer 

system. The groundwater is likely to contain (at least initially) high 

concentrations of hydrocarbons due to surfactant desorbtion. 

Should this water be allowed to enter sewer lines, a build up of 

hydrocarbon vapors may occur in the lines. Should water be 

pretreated before discharge to the sewer line, the likelihood of 

hydrocarbon vapor build up is reduced, but residual hydrocarbon 

vapors may still remain which could present a fire/explosion risk. 

Alternative 4, Soil Venting, allows hydrocarbons collected from 

underlying soils to be released into the atmosphere. These vapors 

would be released outdoors where wind would quickly disperse 

them. Should treatment be required, hydrocarbon vapors would not 

be released to the atmosphere. 

Alternatives 2 and 1 do not increase fire/explosion risks since they 

do not entail any active remediation actMties. 
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After remediation is believed to be complete, some fire/explosion risk 

may remain due to the possibility that each alternative may or may 

not have thoroughly removed all highly contaminated soil. Wrth 

Alternative 3, Excavation, all identified highly contaminated soil is 100 

percent remediated. Therefore, no fire/explosion risks remain. 

There is the potential with Alternatives 4 and 5, that after remediation 

is believed complete, there may exist (despite confirmation boring), 

areas containing highly contaminated soil. Thus, fire/explosion risks 

may remain. Alternatives 1 and 2 do not perform any active 

remediation. Therefore, reduction of fire/explosion risks would only 

occur due to the natural degradation of hydrocarbons in highly 

contaminated soils. 

Therefore, dlr.remediation is complete, alternatives can be ranked 

accordingly as to risks remaining: 

Least Risk Remaining 

Most Risk Remaining 

8.1.5 Cost 

Alternative 3 - Excavation 

Alternatives 4 and 5 - Soil Venting 

and Soil Flushing 

Alternatives 1 , 2 - No Action and 

Limited Action 

Present worth costs were calculated for all five alternatives. 

Assumptions made and calculations are included in Appendix G. 

Ranking alternatives from least expensive to most expensive is as 

follows: 
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Most Expensive 

Alternative 1 - No Action 

Alternative 2 - Umited Action 

Alternative 4- Soil Venting 

Alternative 5 - Soil Flushing 

Alternative 3 - Excavation 

8.2 Selection of Preferred Alternative - Alternative 4 

Based upon the comparative analysis of alternatives, Alternative 4, Soil 

) Venting, has been chosen as the preferred alternative for Site S8-17. 
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Alternative 2, Umited Action, was eliminated from consideration due to its 

inability to actively eliminate highly contaminated soil. Alternative 3, 

Excavation, was eliminated from consideration due to its difficult 

implementability, extensive impact on base opera~ions, fire/explosion risks 

created during implementation and high cost. Thus, alternatives were 

reduced to the choice of Alternative 4, Soil Venting, or Alternative 5, Soil 

Flushing. Both require testing to implement design and both alternatives 

could encounter difficulties due to moderately low soil permeabilities at the 

site. Soil Venting, however, is deemed the preferred alternative for the 

following reasons: 

0 It is easier to implement and is believed to be more effective than 

Soil Flushing. Air, as opposed to water and surfactants, is used to 

remediate the vadose zone. Soil Flushing requires recapture of 

percolated water with surfactants and desorbed contaminants in 

order to reduce soils to a state not considered highly contaminated. 

Should the water ;surfactant mixture with desorbed contaminants not 

be captured, contamination may spread to non-contaminated areas. 

Extreme care would be needed in operating the groundwater 

recovery system. Also, surfactants have a tendency to adhere to soil 

particles and thus reduce soil permeability. Remediation could be 
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hindered. Some surfactants may even inhibit bacterial metabolism, 

while soil venting could accelerate biodegradation. 

SoU Venting installation and operation is likely to have less of an 

inpact on base operations than Soil Flushing. 

Soil Venting removes hydrocarbons from the ·vadose zone without 

introduction of additional hydrocarbons (being .flushed from the 

vadose zone) into groundwater. Residual hydrocarbons in 

groundwater recovered from Soil Flushing activities (despite 

treatment) could contribute to additional fire/explosion risks when 

discharged into the sanitary sewer system. 

The estimated cost for Soil Venting is approximately 10% less than 

the cost for Soil Flushing. 

Based upon the above reasons, Alternative 4, Soil Venting, is chosen as the 

preferred alternative. 

8.2.1 Components of the Preferred Alternative - Alternative 4 

1) 

2) 

Define area to be remediated - Drill borings to determine area 

to be remediated. Collect soil samples for enumeration 

studies and soil gas levels. 

Field vapor permeability test - Perform pilot test to determine 

the vapor permeability, influence of an extraction well (or 

trench) and gasoline constituent concentration of extracted 

vapors. 
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. 3) 

4) 

Engineered design of venting system - Design wiD be based 

upon results of component 2 to determine the number, 

location, configuration and size of venting wells in addition to 

air flow extraction (and possible injection) rates, and trench 

pumping rates to maintain an adequate depressed 

groundwater table. 

Installation and Operation of System - Installation of the 

system, start up and operation of the system and periodic 

monitoring of discharged air. 

5) Confirmation Borings - Drilling and sampling of approximately 

twelve borings in the remediated area to confirm the reduction 

of soils· to a classification of not highly contaminated. 

8.3 Conclusions 

WHaA 10121REV. !5/911 

R-699 

Alternative 4, Soil Venting has been deemed the preferred remedial 

alternative for Site ss-17. This alternative could be implemented under 

current conditions with the trench recovery system in operation. By doing 

so, two systems would be concurrently remediating Site ss-17 to comply 

with NM UST Regulation requirements that no floating product be present 

on the water table and no highly contaminated soils rell)&in in the ground. 
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CONTRACT NO. DACW45-90-D-0007 
REVISED SCOPE OF SERVICES FOR A TANK REMOVAL 

DESIGN AND CORRECTIVE ACTION PLAN 
AT 

SITE SS-17 - BX SERVICE STATION 
HOLLOMAN AIR FORCE BASE, NEW' MEXICO 

REVISED 29 MAY 1991 

1. Oblective. The primary purpose of this work effort is to develop plans 
and specifications for the removal of underground storage tanks (UST's), and 
to examine suitable· alternatives for remediation of gasoline contamination at 
Site SS-17, BX Service Station, Holloman Air Force Base, New Mexico. The best 
remediation technology(ies) will be selected for future application at this 
site. 

2. Scot>e of Services. A tank removal design and a Corrective Action Plan 
(CAP) for Site SS-17, BX Service Station, Holloman Air Force Base, New Mexico 
will be prepared using guidance found in the State of New Mexico "Underground 
Storage Tank Regulations" as amended througl} 26 July 1990. A Decision 
Document (DD) for this same site will also be prepared under this Scope of 
Services. The final design, final CAP and final DD are primary A-E 
deliverables. Other plans and reports are secondary deliverables. 

2.1 Upon receiving his Notice to Proceed, the A-E shall immediately 
begin preparing plans and specifications for the removal of four -(4) 10,000-
gallon UST's, one (1) 5,000-gallon UST and piping associated with all tanks in 
accordance with the State of New Mexico regulations. Removal of highly 
contaminated soil adjacent to these tanks shall be limited to soil above the 
water table and within ten (10) feet of the tanks. Highly contaminated soil 
not removed by excavation will be remediated by some methoo recommended in the 
decision document. Plans and specifications will adequately cover the proper 
disposal of tanks, tank contents, piping, and highly contaminated soil. 
Additional design criteria and design guidance may be found in Appendix 5. 

2.2 The final CAP will include: 

2.2.1 A thorough performance evaluation of the free product 
gasoline removal system currently in operation, and recommendations for system 
improvement. Performance must be measured against State of New Mexico 
requirements. Effluent currently discharged from this system into the 
Holloman Air Force Base sanitary sewer will be sampled for dissolved gasoline 
components as specified in Paragraph 9. 3 of this Scope of Services. An 
investigation shall be performed to determine whether potentially explosive or 
harmful vapors are present in any building, utility corridor, bt.c;ement, or 
other surface or subsurface structure on or adjacent to the release site. See 
Paragraph 9.4 of this Scope of Services. 

2. 2. 2 A comparative study of proven remediation technologies that 
are suitable for gasoline contaminated soil and groundwater. Soil excavation 
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will be considered only for highly contaminated soils within ten (10) feet of 
the underground storage tanks to be removed. These technologies must be 
considered using the State of New Mexico standards for soil and groundwater 
remediation. 

2. 2. 3 An evaluation of suitable remediation alternatives on the 
basis of ease of implementation, total effectiveness, disruption of normal 
base traffic patterns, fire/explosion risk and cost. 

2. 3 The final DD will expound upon the remediation alternative favored 
by the A-E above all other alternatives under consideration. More than one 
technology may be specified in the chosen alternative when multiple 
remediation problems dictate. The selected alternative will be included as 
the Corrective Action System in the Reclamation Proposal to be forwarded to 
the New Mexico Environmental Improvement Division. 

2.4 Plan Submittal Requirements/Approvals. The A-E, upon receiving his 
Notice to Proceed, shall prepare the plans discussed below. These plans shall 
include a detailed discussion of the technical approach the A-E expects to use 
to implement the requirements specified herein. All plans must be reviewed 
and approved by the Contracting Officer prior to commencement of that work 
effort. 

2.4.1 A-E Chemical Data Acquisition Plan (CDAP). 

2.4.1.1 Available sampling data from existing monitoring wells 
will be reviewed for completeness and validity. The A- E will perform an 
additional round of sampling as specified in Paragraph 9 of this Scope of 
Services. New sampling, not included under this Scope of Services, may be 
recommended in the Decision Document to fill data gaps and to establish a 
reliable starting point from which to begin the final remediation effort. 

2.4.1.2 The A-E shall submit a Chemical Data Acquisition Plan 
(CDAP) which shall contain objectives of the sampling effort, a map showing 
the location of sampling points, field sampling and field analytical 
procedures, and procedures for collecting and processing QA/QC laboratory 
samples. The A-E, when preparing the CDAP, shall make maximum use of the 
general procedures found in the previously approved A-E QCSP for Holloman Air 
Force Base by Walk, Haydel and Associates, Inc. dated January 14, 1988. The 
most current version o.f ER-1110-1-263 will be used as a source reference for 
the development of the CDAP. Refer also to Appendices 3 and 4 of this Scope 
of Services. 

2.4.2 Site Safety and Health Plan. The A-E shall review the 
supplied project information and develop a Site Safety and Health Plan (SSHP) 
which will establish in detail the protocols necessary ::o protect on-site 
personnel, the public and the environment from potential physical, chemical 
and/or biological hazards associated with the activities required by this 
Scope of Services. Specific requirements are contained in Appendix 1. To 
prevent duplic1tion of effort, the A-E shall, to the fullest extent possible, 
utilize information prepared previously by Walk, Haydel, and Associates, 
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Inc. i.e. , the original final plan dated 14 January 1988 with an addendum 
dated November 1988. 

2.5 Defense Priority Model <DPH> Data. The A-E shall compile under 
separate cover, the input data for the DPM in accordance with the instructions 
in Appendix 2. 

3. Pro1ect Management. 

3.1 Pro1ect Engineer. The A-E shall assign a member 
will be known as the Project Enginee-r: or Project Manager. 
will oversee the correlation of the entire project, 
instructions from this office, and answer or obtain answers 
from this office during and after the work. 

or employee who 
This individual 
administer all 
to all questions 

3. 2 Coordination. During the prosecution of the work under the 
contract, the A-E shall keep in close liaison with the Corps of Engineers 
Project Manager (COE PM), who will coordinate the work with the Base 
Environmental Coordinator and HQ TAC. All requests made by the Air Force 
shall be referred to the COE Project Manager. 

4. Base Support. The A-E shall coordinate all requests for Base support 
services through the Base Environmental Coordinator. To avoid conflicts and 
schedule delays, the A-E shall request all Base support services at least 15 
days in advance of their anticipated time of need. Likewise, it is anticipated 
that the Base will provide the following information and support to the A-E in 
a timely fashion upon request: 

4.1 Existing Plans. The Base shall provide the A-E with existing 
engineering plans, drawings, diagrams, aerial photos, and other information 
deemed necessary to evaluate the sites being investigated. 

4. 2 Utilities. The Base Civil Engineer shall locate and mark all 
underground utilities for the A-E in the vicinity of the site prior to any 
drilling or digging. 

4.3 . Permits. The Base Civil Engineer shall issue to the A-E any 
required/appropriate drilling or digging permits necessary for the completion 
of the field work. 

4.4 Traffic Control. The A-E shall provide personnel who will provide 
traffic control where/when necessary during any drilling/sampling activities 
which may occur on or adjacent to road rights -of -way or other high 
traffic/congested areas. 

4.5 Security. The Base shall provide vehicle passes and/or entry 
permits for all A-E personnel during the field work duration. 

4.6 Equipment Storage. The Base shall provide a staging area for the A
E and his subcontractors to store his equipment and supplies. 
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4.7 Vater Supply. 
water supply (i.e., hose 
equipment cleaning, etc. 
transport and store water 

The Base shall provide a potable (non-chlorinated) 
bib or hydrant) to be used for borehole flushing, 

The A-E shall provide his own equipment to draw, 
taken from hose bibs or hydrants. 

4.8 Equipment Cleanup. The Base shall provide an area where the A-E and 
his subcontractors can clean and decontaminate his drilling equipment. This 
area shall have readily available a potable water source and a 110/115 VAC 
electrical outlet within 100 feet. This outlet will be used for steam cleaner 
hookup. 

4.9 Temporary Office. The Base shall provide a temporary office area, 
not in excess of 200 sq. ft. which will be equipped with a telephone for local 
and long distance calls and an electrical power supply. The A-E will pay for 
all hookup fees and monthly charges. 

4.10 Refrigerator/Freezer. The A-E shall provide a household-type 
refrigerator having approximately two cubic feet of freezer space, which will 
be used daily for freezing blue-ice bags prior to sample shipments. 

4.11 Vel1 Locks. The Base shall provide the A-E with one set of keys 
for all existing monitoring well locks. The A-E shall return the keys when 
the project field work is completed. 

5. Travel and Meetings. The A-E will perform the following travel as part 
of the contract requirement, and the cost thereof shall be included with the 
contract cost. Responsible representatives of the A-E's firm from the 
appropriate disciplines shall attend meetings and/or make the following listed 
trips: 

5.1 Meetings. Attendance by the A-E will be required at the meetings 
noted below for the reasons stated. 

5.1.1 Corrective Action Plan (CAP) Draft Report Review Meeting. 

5.1.1.1 Purpose. The purpose of this formal meeting will be 
to allow the A-E to present the draft report, answer questions and incorporate 
appropriate comments and corrections into the final document. 

5.1.1.2 Location. This meeting will be held at Holloman AFB 
in a building to be designated by the Base. 

5 .1.1. 3 Attendees. Expected attendees are HQ TAC-PM, Base 
Environmental Coordinator, Base Commander, Base Civil Engineer, Base 
Environmental Specialist, Base Environmental Engineer, Federal and State 
Regulatory Agency Representatives, A-E Project Manager, A-E Project E~gineer, 
A-E Industrial Hygienist, USACE Staff, USACE-PM, Base JAG, Base Public Affairs 
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Representatives, and AFRCE Representative. ' t 

5.1.2 Corrective Action Plan (CAP) Final Report Meeting. 
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5.1.2.1 Purpose. The purpose of this formal meeting will be 
to allow the A-E to present the Final Report and answer questions from the 
attendees. This meeting will be held within 14 days after submitting the 
Final CAP. The A-E shall be responsible for meeting coordinating with the 
Base, Federal and State Regulatory Agencies and the USACE-PM. 

5.1.2.2 Location. This meeting will be held at Holloman AFB 
in a building to be designated by the Base. 

5 .1. 2. 3 Attendees. Expected attendees are HQ TAC-PM, Base 
Environmental Coordinator, Base Commander, Base Civil Engineer, Base 
Environmental Specialist, Base Environmental Engineer, Federal and State 
Regulatory Agency Representatives, A-E Project Manager, A-E Project Engineer, 
A-E Industrial Hygienist, USACE Staff, USACE-PM, Base JAG, Base Public Affairs 
Representatives, and AFRCE Representative. 

5. 2 Travel. All travel required to obtain field data necessary to 
complete the final CAP Report, the final DD Report and the final design for 
removal of the UST's. 

6. General. 

6.1 Review of Progress and Technical Adequacy. 

6.1.1 At appropriate times, representatives of the Contracting 
officer may review the progress and technical adequacy of the A-E' s work. 
Such review shall not relieve the A-E from performing all contract 
requirements, except as may be waived by written instructions. 

6.1.2 The A-E, under this contract, will interpose no objection nor 
restriction to the Contracting Officer's designation of an A-E for the purpose 
of reviewing the adequacy and corrections of the work performed under this 
contract. 

6 .1. 3 The A-E shall submit progress reports to the COE with each 
request for payment. The progress reports shall indicate work performed, 
costs, and problems incurred during the payment period . 

6.2 Conference Notes and Confirmation Notices. 

6. 2.1 Conference Notes. The A-E will be responsible for taking 
notes and preparing the reports of all conferences. Conference notes will be 
prepared in typed form and the original furnished this office (within five (5) 
days after date of conference) for concurrence and distribution to all 
attendees. This report shall include the following items as a minimum: 

6.2.1.1 The date and place the conference was held with a list 
of attendees. The roster of attendees shall include name, organization, and 
telephone number. 

6.2.1.2 Written comments presented by attendees shall be 
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attached to each report with the conference action noted. Conference action 
shall be "A" for an Approved comment, "D" for a Disapproved comment, "Y" for a 
comment that has been Withdrawn, and "E" for a comment that has an Exception 
noted. 

6. 2 .1. 3 Comments made during the conference, decisions 
affecting criteria changes, must be recorded in the basic conference notes. 
Any augmentation of written comments should be documented by the conference 
notes. 

6.2.2 Confirmation Notices. The A-E will be required to provide a 
record of all discussions, verbal directions, telephone conversations, etc., 
participated in by the A-E and/or his representatives on matters relative to 
this contract and the work. These records, entitled "Confirmation Notices," 
will be numbered sequentially and shall fully identify participating 
personnel, subject discussed, and any conclusions reached. The A-E shall 
forward to the Contracting Officer or his representative as soon as possible 
(not more than five (5) work days), a reproducible copy of said confirmation 
notices. Distribution of said confirmation notices will be made by the 
Government. 

6.3 Exoert Testimony. All technical consultants required for this Scope 
of Services will be provided by the A-E and will be qualified to provide 
expert witness testimony, if required. In the event of litigation, the 
contract will be modified to compensate the A-E for the additional services 
required. 

7. Reports. The A-E shall develop the following listed reports. 

7.1 90% Design Submittal. The A-E shall prioritize the development of 
plans and specifications for the removal of UST' s. When this work is 90% 
complete, he shall submit plans and specifications for review and comment. 

7. 2 Final Design Submittal. The A-E shall submit final plans and 
specifications for UST removal not later than 30 days following the receipt of 
90% design review comments. 

7. 3 Pre-Draft Corrective Action Plan (CAP). Having identified and 
evaluated suitable remediation alternatives, the A-E shall submit for review 
and comment a pre-uraft of his study. This submittal should represent 
approximately 60% of the total effort required to produce the Final CAP. 

7.4 Draft Corrective Action Plan (CAP). The A-E shall prepare a Draft 
CAP. This document shall be corrected and resubmitted for regulatory review 
and comment. This report shall be submitted within 30 days of the A-E's 
receipt of the USAGE Pre-Draft CAP review comments .. 

7.5 Final Corrective Action Plan (CAP). The A-E shall incorporate all 
approved comments and suggestions generated during the previous review process 
into a final document. This document shall be error free. This report shall 
be submitted within 30 days of the A-E's receipt of Draft CAP review comments. 
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7.6 Draft Decision Document CDD). A Draft Decision Document (DD) shall 
be prepared utilizing the "Guidance on Preparing Superfund Decision Documents" 
(Interim Final, July 1989) and the •Air Force Installation Restoration Program 
Management Guidance" (1989, Appendix D4). The Draft DD will follow the Final 
CAP Report within 30 days. 

7. 7 Final Decision Document CDD). After receipt of all comments from 
all agencies, the A-E shall prepare the Final DD. Copies of this document 
will be mailed by overnight mail service within 7 days after receipt of 
comments. 

7. 8 A-E Daily Quality Control Reports CA-E DOCR). During any field 
investigation activities, the A-E will provide Daily Quality Control Reports 
(DQCR) to the Contracting Officer. These reports should be compiled and sent 
to the project manager weekly. However, should-problems arise, the A-E should 
notify the Project Manager immediately. 

7. 9 Quality Control Summary Report (QCSR). This document addresses 
quality control practices employed and summarizes the DQCR. Issues covered in 
this report shall include a discussion of all data points which may have been 
influenced or compromised and their impact on the Data Quality Objectives or 
remedial decisions. An example of the elements required for this level of 
effort are presented below, but are not limited to the following items: 

7. 9.1 Proiect Description - Elements of this include report 
organization and site description. 

7.9.2 Laboratory Quality Control Activities - Elements are a 
summary of planned laboratory quality control activities, a summary of any 
deviations from planned activities, and a summary of the evaluation of the 
data quality for each analysis and matrix. 

7.9.3 Field Quality Control Activities - Elements are a summary of 
planned field quality control activities, a summary of any deviations from 
planned activities, and a summary of the evaluation of the quality of the 
sampling. 

7.9.4 Data Presentation and Evaluation- Elements are an assessment 
of sampling and analysis techniques, a11 evaluation of the data quality of each 
matrix and parameter, and an evaluation of the usability of the data. 

7.9.5 Lessons Learned- A summary of field or analytical procedures 
that could be changed or modified to better characterize chemical 
contamination in future work efforts. 

7.9.6 DQCR Consolidation - Daily Quality Control Reports are to be 
consolidated and mailed to the USAGE PM each week. If a problem is 
encountered the DQCR shall be mailed daily until the problem is resolved. 

8. Submittals. A submittal register will be furnished by the Corps' Project 
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Manager; however, the appropriate submittals will be as outlined at the end of 
these instructions. 

8.1 General Submittal Requirements. 

8.1.1 Distribution. See the Document Submittal List for 
distribution of documents. In general, the A-E is responsible for 
reproduction and distribution of all documents. Documents shall be mailed to 
all reviewers via a carrier service that will provide overnight service, such 
as Express Mail, unless otherwise noted. A Document Submittal List which 
contains the .reviewer's names and addresses will be furnished by the Project 
Manager. 

8.1.2 Partial Submittals. Partial submittals will not be accepted 
unless prior approval is given. 

8.1.3 Cover Letters. A cover letter should accompany each document 
and indicate the project, project phase, the date comments are due, to whom 
comments are to be submitted, the date and location of the review conference, 
etc., as appropriate. (Note that, depending on the recipient, not all letters 
should be coordinated with the COE Project Manager prior to the submittal 
date. The cover letter shall not be bound into the document. 

8. 1. 4 Supporting Data and Calculations. The tabulation of 
criteria, data, calculations, cost estimates, and etc., which are performed 
but not included in detail in the report shall be assembled as appendices. 
Criteria information provided by the Omaha District need not be reiterated, 
although it should be referenced as appropriate. Persons performing and 
checking calculations are required to put their full names on the first sheet 
of all supporting calculations, estimates, and etc., and initial the following 
sheets. These may not be the same individual. Each sheet should be dated. A 
copy of the Final Scope of Services shall be included as Appendix A in the 
report. 

8.1.5 Reproducibles. One camera-ready, unbound copy of each 
submittal shall be provided to the COE and to HQ TAC. While all submittals 
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should be error-free, an extra effort shall be made to provide an error-free ) 
Final Report. 1 

8 

A-8 

'I 

1 
l 



f 

: 
f 

f 

' i 

' 

' 

8.2 Specific Subm,ittal lleguirement;s . 

A 

90% Design Submittal 6 
Final Design Submittal 6 
Draft A-E SSHP 3 
Final A-E SSHP (changes) 3 
Pre-Draft CAP Report 6 
Draft CAP Report 3 
Final CAP Report 3 
Draft DD Report 3 
Final DD Report 3 
Draft A-E CDAP 3 
Final A-E CDAP (changes) 3 
A-E DQCR. 1 
A-E QCSR 3 
DPM 2 

A. Mr. Ron Stirling 
U.S. Army Corps of Engineers 
ATTN: CEMR.O-ED-EA 
215 North 17th Street 

B 

4 
13 
4 
4 
4 
4 

13 
4 

13 
4 
4 
1 

Omaha, NE 68102-4978 

B. 

c. 

Ms. Sharon Moore 
Acting Base Environmental Coordinator 
Holloman AFB 
Building 55, 833 CSG/DEEV 
Holloman AFB, NM 88310-5000 

Mr. James Cedric Adams 
Program Manager 
Headquarters Tactical Air Command 
Building 681, HQ TAC/DEVR 
Langley AFB, VA 23665-5001 
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4 l 5 
4 1 5 
1 4 3 1 
l 4 3 1 
l 2 4 
1 4 3 1 
1 4 3 1 
1 4 3 1 
1 4 3 1 
1 4 3 1 
1 4 3 1 

1 1 

D. Mr. Ronald Jahns 
Project Manager, Environmental 
Planning Division 
AFRCE - Central Region 
1114 Commerce Street 
Dallas, TX 75242 

E. Commander 
U.S. Army Corps of Engineers 
Missouri River Division 
ATTN: CEMRD-EP-C 

·PO Box 103, Downtown Station 
Omaha, NE 68101-0103 

F. Mr. David Morgan 
Toxic Site Bureau 
11~0 Saint Francis Drive 
Santa Fe, NM 87503 



9. Site Specific Scope of Services. The following paragraphs discuss the 
field and analytical work to be performed at the BX Service Station. 

9.1 Soil Borings. Three (3) soil borings shall be drilled in the area 
of the BX Service Station to determine the amount of soil contamination in the 
capillary fringe located above the free product plume. Soil samples selected 
from headspace readings shall be sent away for chemical analysis. These 
borings shall be located in areas where the thickest product layer has been 
recorded. 

9 .1.1 Collection of Analytical Samples. Four (4) split spoon 
samples shall be collected from each boring and packaged immediately for 
chemical analysis. Two (2) soil samples, each 1.5 feet long, shall be taken 
through the lowest three feet (capillary zone). Two (2) additional soil 
samples shall be taken from above the capillary zone. 

9.1.2 Analytical. 
analyzed for the following: 

Soil samples from these borings shall be 

Total Fuel Hydrocarbons - Light Fraction 
Volatile Organic Analysis (VOA) 
Total Lead 

9. 2 Water Sampling and Product Level Measurement. A current round of 
groundwater sampling and product level measurements shall be taken from the 
wells previously installed at the site. Wells containing free product shall 
not have a water sample taken from them; however, the product level thickness 
shall be measured and recorded. 

9.2.1 Collection of Analytical Samples. Each of the wells at the 
BX Station not containing free product shall be sampled once. All groundwater 
samples shall be analyzed as specified below. 

following: 
9. 2. 2 Analytical. Groundwater samples shall be analyzed for the 

Total Fuel Hydrocarbons - Light Fraction 
Volatile Organic Analysis (VOA) 
Total Lead 

9.3 Sampling of Water Effluent from Gasoline Recovery System. 

9. 3.1 A single water sample shall be taken from the effluent 

l 

immediately before it is discharged into the sanitary sewer. Care should be 1 
taken to avoid the inclusion of any floating hydrocarbons in the sample. 

9.3.2 Analytical. 
following: 

Effluent samples shall be analyzed for the 
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Total Fuel Hydrocarbons - Light Fraction 
Volatile Organic Analysis (VOA) 
Total Lead 

9. 4 Vapors. An investigation shall be performed to determine whether 
potentially explosive or harmful vapors are present in any building, utility 
corridor, basement, or other surface or subsurface structure on or adjacent to 
the release site. 

9.4.1 Literature Search. The A-E shall gather all existing 
information pertaining to the following: 

physical and structural information on underground utilities and 
other subsurface structures (locations, dep.ths, composition and construction 
of water lines, sewer lines, telephone cables, electric lines, and natural gas 
lines; proximity to water table and gasoline plume, etc.), 

any previous incidents related to explosive or harmful vapors 
(explosion, complaints, etc.), 

performance of any vapor surveys/sampling of utilities, base
ments, other subsurface structures (dates, instruments, results, etc.), 

any preventative actions taken (evacuation of buildings, 
precautions for utility workers, etc.), 

any other pertinent information. 

9.4.2 Field Work. 

9.4.2.1 Monitoring/Sampling Locations. Based on information 
obtained in the literature search, the A-E shall propose monitoring/sampling 
locations in utilities and subsurface structures. At least one location 
outside the influence of release (away from contaminated soil, groundwater or 
product layer) shall be chosen for a background reading. An area that has 
been identified for special concern is the sanitary sewer. The A-E shall 
attempt to determine the effect of discharge from the oil/water separator on 
vapor concentrations in the sanitary sewer. Therefore, one location shall be 
selected upgradient of the discharge point, one location at or immediately 
downgradient from discharge, and possibly a reading/sample in the same 
location when no discharge is occurring. 

9.4.2.2 Monitorini With Survey Instruments. The A-E shall use 
a combustible gas indicator calibrated for pentane to test for potentially 
explosive levels of petroleum hydrocarbon vapors. A field instrument equipped 
with either a photoionization detector (PID) or flame ionization detector 
(FID) shall be used to test for potentially harmful petroleum hydrocarbon 
vapors. A PID shall be used in the sanitary sewer in order that the detection 
of hydrocarbon vapors not be masked by the presence of methane. 
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9.4.2.3 Sample Collection and Quantitative Analysis. If the 
survey instrument shows the presence of > 5 ppm total hydrocarbon vapors, a 
sample shall be collected (grab sample is acceptable) and analyzed by gas 
chromatograph (GC) to identify and quantify the compounds causing the elevated 
readings. It is anticipated a portable field GC will be adequate to perform 
this analysis. Analysis shall be for BETX. 

9. 4. 3 Reporting Requirements. The results of the literature 
search and the field work shall be reported in the CAP. 
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I TABLE 1 

I SITE SS-17/HOLLOMAN AFB, NM 
GROUNDWATER MONITORING/EFFLUENT WATER SAMPLES/SOIL SAMPLES/TANK SAMPLES 

QUALITY CONTROL SAMPLES 

NO. OF NO. OF NO. OF NO. OF TOTAL QA QA QA TOTAL 
PARAMETER FIELD DUPS/ SAMPLER TRIP AE DUPS/ SAMPLER TRIP QA 

SAMPLES SPLITS RINSATES BLANKS SAMPLES SPLITS RINSATES BLANKS SAMPLES 

WATER SAMPLES 

TPH·L 10 0 12 0 0 

l VOA (8240> 10 0 12 0 2 

TOTAL LEAD 1D 0 0 1 1 0 0 

{ SOIL SAMPLES 

( 
TPH·L 12 0 0 13 0 0 

VOA (8240) 12 0 0 13 0 0 

f 
TOTAL LEAD 12 0 0 13 0 0 

EFFLUENT 

TPH·L 0 3 0 0 

VOA (8240) 0 3 0 0 

TOTAL LEAD 0 0 2 0 0 

!!.!!ll 

FLASHPT. 5 0 0 6 0 0 

t LEAD 5 0 0 6 0 0 

f 

f • 

I 
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TABLE 2. SOIL SAMPLING SPECIFICATIONS. 

' ' SAMPLE HOLDING 
PARAMETER CONTAINER* RESERVATION TIME 

TOTAL LEAD 1-8 OZ GLASS YIDE- ICE 28 DAYS FOR Hq; 
MOUTH BOTTLE 3/4 TO OTHERS 6 MONTHS 
FULL 4°C 

j 
TPH-L 2-40 ML GLASS ICE ANALYZE IN 14 DAYS 

VOA VIALS TO <24 HOURS ON SITE 

l NO HEADSPACE 4°C 

VOLATILE NO 40-ML ICE TO 4°C; ANALYZE IN 14 DAYS 
ORGANICS GLASS VOA VIALS pH <2 WITH 1:1 I NO HEADSPACE HCL IMMED AFTER 

SAMPLING 

* All containers shall have Teflon-lined lids (Teflon septa for VOC 
bottles). l 

' 1 
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TABLE 3 . WATER SAMPLING SPECIFICATIONS. 

PARAHETER 

TOTAL LEAD 

TPH-L 

VOLATILE 
ORGANICS 

CONTAINER* 

ONE 1-LITER 
HIGH DENSITY 
POLYETHYLENE 

THREE 40-ML 
VOA VIALS 

TW'O 40-ML 
GlASS VOA VIALS 
NO HEADSPACE 

SAMPLE 
RESERVATION 

ICE TO 4°C; 
pH <2 'WITH 
1:1 HN03 

ICE TO 4°C 

ICE TO 4°C; 
pH <2 WITH 1:1 
HCL DiMED AFTER 
SAMPLING 

HOLDING 
TIME 

28 DAYS Hg 
OTHERS 6 MOS . 

ANALYZE IN 14 DAYS 

ANALYZE IN 14 DAYS 

* All containers must have teflon-lined lids except for VOA vials which 
shall have teflon-lined silicone septa. 
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Appendix 1 - Health and Safety Instructions. 

1. General. The Architect Engineer (AE) responsible for the tasks defined by 
this scope of work shall review all information provided and develop the nec
essary documents which contain the health and safety criteria, procedures, and 
practices sufficient to protect on-site personnel, the environment, and po
tential off-site receptors from the chemical, physical, and/or biological haz
ards particular to this site. The AE shall utilize the services of a 
Certified Industrial Hygienist (CIH) experienced in hazardous waste site op
erations to oversee the development and implementation of the health and 
safety documents required by this section. If the information made available 
is insufficient to allow the AE to develop these documents, a description of 
all additional information required shall be prepared and submitted to the 
Contracting Officer (CO). 

2. Regulatory Requirements. All site investigation and design activities and 
health and safety documents required by this scope of work shall comply with 
and reflect the following regulations and appropriate guidance publications, 
as a minimum: 

2.1 Federal Acquisition Regulation, F.A.R. Clause 52.236-13: Accident 
Prevention. 

2.2 U.S. Army Corps of Engineers (USACE) Safety and Health Requirements 
Manual, EM 385-1-1 (latest revision). 

2. 3 Occupational Safety and Health Administration (OSHA) Construction 
Industry Standards, 29 CFR 1926, and General Industry Standards, 29 CFR 1910; 
especially 29 CFR 1910.120 - "Hazardous 'Waste Site Operations and Emergency 
Response". 

2.4 NIOSH/OSHA/USCG/EPA, "Occupational Safety and Health Guidance Manual 
for Hazardous 'Waste Site Activities", October 1985. 

2.5 Other applicable Federal, State, and local safety and health 
requirements. 

i 

3. Documents. The following health and safety documents are required under 
this scope of work. The AE shall avoid providing material of a general 
nature, not specifically related to this project or site. Information readily 
available in standard texts shall be repeated only to the extent necessary to 
meet the requirements of this scope. The Safety and Health Program (para. 
3.1) will contain general information required by the referenced OSHA standard 
which is applicable to all hazardous waste activity efforts performed by the 
contractor. The Site Safety and Health Plan (para. 3. 2) should be a brief 
document addressing only site-specific safety and health requirements and l., 

procedures based upon site-specific conditions. Duplication of the general 
information contained in the Safety and Health Program is unwanted. 
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3.1 Safety and Health· Pro&ram. All contractors (AE and their 
subcontractors) performing on-site activities at hazardous waste sites are 
required by regulation to develop and maintain a written Safety and Health . 
Program in compliance with OSHA standard 29 CFR 1910.120(b)(l) through (b)(4). 
~ritten certification that such a program has been prepared and implemented 
shall be submitted to the CO as a preface to the required Site Safety and 
Health Plans (A-E SSHP and Construction SSHP). The program Safety and Health 
Program shall be made available to the CO in its entirety upon request. 

3.2 Architect-En&ineer Site Safety and Health Plan (AE-SSHP). If, in the 
course of conducting design activities pursuant to this scope of work, the A-E 
and/or his subcontractors must perform on-site work, an Architect-Engineer 
Site Safety and health Plan (A-E SSHP), as required by 29 CFR 1910.120 (b)(4), 
shall be prepared by the A-E and submitted to the Contracting Officer for 
review and approval prior to the commencement of any such activity. The AE
SSHP shall describe the health and safety procedures, practices, and equipment 
to be implemented and utilized in order to protect affected personnel from the 
potential hazards associated with the site-specific tasks to be performed. The 
level of detail provided in the AE-SSHP shall be tailored to the type of work, 
complexity of operations to be accomplished, and hazards anticipated. 

3.2.1 Topics. All topics required by OSHA standard 1910.120(b) (4), 
and those described in Paragraph 3.3.1 through 3.3.15 below, shall be 
addressed in the AE-SSHP. ~ere the use of a specific topic is not applicable 
to the project, provide a negative declaration to establish that adequate 
consideration was given the topic, and give a brief justification for its 
omission. 

3. 2. 2 Revisions. Addenda. and Field Modifications. Review comments 
issued prior to AE-SSHP approval shall be incorporated by revising and 
reissuing affected pages. If major revisions are necessary, the entire Plan 
shall be resubmitted for review and approval. Minor changes affecting only a 
few pages may be made by addenda sheets and resubmitted. Once on-site, 
unanticipated field conditions encountered which were not addressed in the 
approved AE-SSHP shall be immediately reported to the CO. Field activities in 
such areas shall be halted until the AE-SSHP has been modified to reflect 
changed conditions and reviewed/approved by the CO. 

3.3 Health and Safety Design Analysis {HSDA). The A-E shall prepare 
and include in the project design analysis a chapter which addresses the site
specific/hazard-specific health and safety considerations and protective 
measures to be instituted for the tasks/operations to be undertaken during 
subsequent remedial construction activities at the site. This chapter shall 
fully describe and justify the safety and health requirements to be specified 
in the remedial action contract, including the decision logic used in their 
selection. The HSDA shall include tlu! elements outlined below, as a minimum. 

3. 3.1 Site Description and Contamination Characterization. Describe 
the location, topography, and approximate size of the site, the on-site 
jobs/tasks to be performed, and the duration of planned site activities. 
Compile a complete list of the contaminants found or known to be present in 
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site areas to be impacte~ by the work to be performed. Compilation of this 
list shall be based on results of previous studies; or if not available, 
select the likely contaminants based on site history and prior site 
uses/activities. Include chemical names, concentration ranges, media in which 
found, locations on-site, and estimated quantities/volumes to be impacted by 
site work, if known. 

3. 3. 2. Hazard/Risk Analysis. Identify the chemical, physical, 
biological, and safety hazards of concern for each site task andjor operation 
to be performed. Selection of chemicals as indicators of hazard shall be 
based on media concentrations, toxicity, volatility or potential for air 
entrainment at hazardous levels, and frequency of detection. Describe chemical 
and physical properties of selected contaminants, sources and pathways of em
ployee exposures, anticipated on and off-site exposure level potentials, and 
regulatory (including Federal, State, and local) or recommended protective ex
posure standards. Specify and justify "action levels" based upon airborne 
exposure hazards and direct skin contact potentials for upgrades/downgrades in 
levels of personnel protection; for implementation of engineering and/or work 
practice controls; for emergency evacuation of on-site personnel; and for the 
prevention and/or minimization of public exposures to hazards created by site 
activities. Air monitoring/sampling shall be performed in accordance with 
Paragraph: "Exposure Monitoring/Air Sampling Program" below, resulting data 
compared with established "action levels", and appropriate corrective actions 
initiated as necessary. 

3. 3. 3 Accident Prevention. The SSHP (A-E and Construction) will 
serve as the Accident Prevention Plan (APP) and activity hazard analyses 
(phase plans), required by F.A.R. Clause 52.236-13, and Paragraphs Ol.A.03 
through Ol.A.06 and Appendix Y of USAGE EM 385-1-1. Thus, a separate APP is 
not necessary. Any additional topics required by EM 385-1-1, but not spe
cifically covered in Paragraph 3. 3.1 through 3. 3.15 of this scope of work, 
shall be addressed in an Accident Prevention section of the AE-SSHP. Daily 
safety and health inspections shall be conducted to determine if operations 
are being performed in accordance with the AE-SSHP, USAGE and OSHA regula
tions, and contract requirements. In the event of an accident/incident, the 
AE shall immediately notify the CO. Within two (2) working days of any re
portable accident, the AE shall complete and submit to the CO an Accident Re
port on ENG Form 3394 in accordance with AR 385-40 and USAGE Supplements to 
that regulation. 

3.3.4 Staff Orsanization. Qualifications. and Responsibilities. 
Discuss the organizational structure, including lines of authority (chain of 
command), and overall responsibilities of the contractor and all 
subcontractors for site activities, including supervisor/employee 
relationships. Summarize the operational and health and safety 
responsibilities and qualifications of each key person identified. 
Specifically: (1) A Certified Industrial Hygienist (CIH) with experience in 
the hazardous waste site operations shall be responsible for the development, 
implementation, and oversight of the A-E's Safety and Health Program and AE
SSHP. The SSHP shall be sisned and dated by the CIH prior to submittal. (2) A 
fully trained and experienced Site Safety and Health Officer (SSHO), respon-
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sible to the contractor and the CIH, may be delegated to implement and con
tinually enforce the safety and health program and site-specific plan elements 
on-site. (3) At least one person certified in first aid/CPR by the Red Cross, 
or equivalent agency, shall be continuously present on-site during site op
erations. 

3.3.5 Training. All personnel performing on-site activities shall 
have completed applicable training in accordance and compliance with 29 CFR 
1910.120(e). In addition, site-specific training covering site hazards, 
procedures, and all contents of the approved AE-SSHP shall be conducted by 
the SSHO for on-site employees and visitors prior to commencement of work or 
entering the site. The type, duration, and dates of all employee training 
performed shall be listed by employee name and certified in the AE-SSHP. 

3. 3. 6 Personal Protective Equipment <PPE). A written Personal 
Protective Equipment (PPE) program in accordance with 29 CFR 1910.120 (g) (5) 
and 29 CFR 1910.134 is required. Describe in detail the minimum PPE ensembles 
(including respirators) and specific materials from which the PPE components 
are constructed for each site-specific task/operation to be performed, based 
upon the hazard/risk analysis performed above. Components of levels of 
protection (A,B, C ,D and modifications) must be relevant to site-specific 
conditions, including heat stress potential and_safety hazards. Include site
specific procedures for on-site fit-testing, cleaning, maintenance, 
inspection, and storage. 

3.2.7 Medical Surveillance. All personnel performing on-site 
activities shall be participants in an ongoing medical surveillance program, 
meeting the requirements of 29 CFR 1910.120 and ANSI Z-88. 2. All medical 
surveillance protocols and examination results shall be reviewed by a licensed 
physician who is certified in Occupational Medicine by the American Board of 
Preventative Medicine, or who, by necessary training and experience, is Board
eligible. In consultation with such an occupational physician, the A-E shall 
specify the m~n~mum content and frequencies of necessary medical 
test/examinations/consultations based upon probable site-specific conditions, 
potential occupational exposures, and required protective equipment. Cer
tification of participation in the medical surveillance program, the date of 
last examination, and name of reviewing occupational physician shall also be 
included for each affected employee. The written medical opinion from the 
attending physician required by 29 CFR 1910.120(f)(7) shall be made available 
upon request to the CO for any site employee. 

3.3.8 Exposure Monitoring/Air Sampling Program. (Personal and Envi
ronmental). Where it has been determined that there may be employee 
exposures to and/or off-site migration potentials of hazardous airborne 
concentrations o.f hazardous substances, appropriate direct-reading (real-time) 
air monitoring and integrated (time-weighted average (TWA)) air sampling shall 
be conducted in accordance with applicable regulations (OSHA, EPA, State). 
Both air monitoring and air sampling must accurately represent concentrations 
of air contaminants encountered on and leaving the site. Sampling and 
analytical methods following NIOSH (for on-site personnel and site perimeter 
locations) and/or EPA (for site perimeter or off-site locations) criteria 
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shall be appropriately utilized. Personnel samples shall be analyzed only by 
laboratories successfully participating in and meeting the requirements of the 
American Industrial Hygiene Association's (AIHA) Proficiency Analytical 
Testing (PAT) or Laboratory Accreditation programs. Meteorological monitoring 
shall be performed on-site as needed and used as an adjunct in determining 
perimeter and any off-site monitoring/sampling locations. Where perimeter 
monitoring/sampling is not deemed necessary, provide a suitable justification 
for its exclusion. Noise monitoring and radiation monitoring (alpha, beta, 
gamma) shall be conducted as needed, depending on the site hazard assessment. 
All monitoring/sampling results shall be compared 'to naction levelsn es
tablished pursuant to Paragraph: nHazard/Risk Analysi.sn, above, to determine 
acceptability and need for corrective action. 

3. 3. 9 Heat/Cold Stress Monitoring. Heat and/or cold stress 
monitoring protocols shall be implemented, as appropriate. Work/rest schedules 
shall be determined based upon ambient temperature, humidity, wind speed (wind 
chill), solar radiation intensity, duration and intensity of work, and pro
tective equipment ensembles. Minimum required physiological monitoring pro
tocols which will affect work schedules shall be developed. In cases where 
impervious clothing is worn (full-body), the NIOSH/OSHA/USCG/EPA "Occupational 
Safety and Health Guidance Manual for Hazardous Waste Site Activitiesn pro
tocol for prevention of heat stress shall be followed, and heat stress 
monitoring shall commence at temperatures of 70 degrees Fahrenheit and above. 
Where impervious clothing is not worn, the most current published ACGIH heat 
stress standard (TLV) shall be used. For cold stress monitoring to help 
prevent frostbite and hypothermia, the most current published ACGIH cold 
stress standard shall be referenced and followed, as a minimum. 

3.3.10 Standard Operating Safety Procedures. Engineering Controls and 
Work Practices. Address the following elements as a m1n1mum: (1) Site 
rules/prohibitions (buddy system, eat/drink/smoking restrictions, etc.); (2) 
Material handling procedures (soils, liquids, radioactive materials); (3) 
Drum/ container handling procedures and precautions (opening, sampling, 
overpacking); (4) Confined space entry procedures; (5) Hot-work, sources of 
ignition, and electrical safety (ground-fault protection, overhead power line 
avoidance, etc.); (6) Excavation safety; (7) Machine guarding; (8) Fall 
protection; (9) Illumination; (10) Sanitation; (11) Engineering controls. 

3. 3.11 Site Control Measures. Include a site map containing work 
zone delineation and access points. Describe on-site and off-site 
communications, security (physical and procedural), and general site access. 

3. 3. 12 Personal Hygiene and Decontamination. Specify necessary 
facilities and their locations. Detail standard operating procedures, 
frequencies, supplies and materials to accomplish decontamination of site 
personnel. 

3.2.13 Equipment Decontamination. Specify necessary facilities, 
equipment, and their locations. Detail procedures, frequencies, supplies and 
materials, and methods to determine adequacy for the decontamination of 
equipment used on-site. 
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3.2.14 Emergency Equipment and First Aid Requirements. The following 
items, as appropriate, shall be immediately available for on-site use: (1) 
First aid equipment and supplies approved by the consulting MD; (2) Emergency 
eyewashes/showers (comply with ANSI Z-358.1); (3) Emergency respirators 
(worst-case appropriate); (4) Spill control materials and equipment; and (5) 
Fire extinguishers (specify type, size, locations). 

3.3.15 Emergency Response and Contingency Procedures (On-Site and Off
~. The A-E shall contact local fire/police/rescue authorities having 
jurisdiction and nearby medical facilities that would be utilized for 
emergency treatment of injured personnel in order to notify them of upcoming 
site activities and potential emergency situations; to ascertain their 
response capabilities; and to obtain a response commitment. An Emergency 
Response Plan, which complies with 29 CFR 1910.120(1), shall be developed and 
implemented which addresses the following elements, as a minimum: (1) Pre
emergency planning and procedures for reporting incidents to appropriate 
government agencies for potential chemical exposures, personal injuries, 
fires/explosions, environmental spills and releases, discovery of radioactive 
materials; (2) Personnel roles, lines of authority, communications; (3) Posted 
instructions and a list of emergency contacts; (physician, nearby medical 
facility, fire and police departments, ambulance service, federal/state/local 
environmental agencies., CIH, Contracting Officer); (4) Emergency recognition 
and prevention; (5) Site topography, layout, and prevailing weather 
conditions; (6) Criteria and procedures for site evacuation (emergency 
alerting procedures/employee alarm system, emergency PPE and equipment, safe 
distances, places of refuge, evacuation routes, site security and control); 
(7) Specific procedures for decontamination and medical treatment of injured 
personnel; (8) Route maps to nearest pre-notified medical facility; (9) 
Criteria for initiating community alert program, contacts, and 
responsibilities; and (10) Critique of emergency responses and follow-up. 

3. 4 Logs. Reports. and Recordkeeping. The following logs, reports, and 
records shall be developed, maintained, and submitted to the CO at the 
conclusion of the site work: (1) Training logs (site-specific, visitor); (2) 
Daily safety inspection logs (may be part of the Daily QC Reports); (3) 
Employee/visitor register; (4) Environmental and personal exposure 
monitoring/sampling results. 

3.5 Safety. Health. and Emergency Response Specifications. The A-E shall 
prepare a section of the remedial action contract specifications which 
describes the minimum safety, health, and emergency response requirements to 
which the construction/remedial action contractor shall adhere. These 
specifications shall require that the contractor develop and implement his own 
Site Safety and Health Plan (Construction-SSHP). The contract requirements 
shall be fully developed from the Health and Safety Design Analysis (HSDA) and 
shall be described in a specification section entitled: "Safety, Health, and 
Emergency Response". All minimum site-specific, task-specific, and hazard
specific procedures, precautions, and equipment as determined necessary and 
described in the HSDA shall be reflected as clearly biddable and enforceable 
contractual requirements in this section of the specifications. In addition, 
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the Site Description and Contamination Characterization portion of the HSDA t 
shall be incorporated for information as an appendix to this specification 
section. 
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Appendix 2 - Defense Priority M9del CDfM) rnstructions. 

The A-E shall compile the following information from the RI report and submit 
it with the Draft RI Report. The information shall include a discussion and 
written justification for the qualitative items listed below. Sources of 
quantifiable data shall be provided. The level of confidence for each item 
shall be discussed, e.g., whether an estimate or a measured parameter is used. 

SITE DESCRIPTION 

1. Describe location of the site in relation to 100-year and 25-year 
floodplain. 

2. Describe surface erosion potential. Include % surface slope, slope 
length, description of vegetative cover, surface soil grain size, and evidence 
of surface erosion (rills, gullies, etc.). 

3. Shortest linear distance to nearest installation boundary. 

4. Describe the physical state of the waste - solid or adheres to soil 
particles, semisolid or sludge which may release free liquid upon 
consolidation or decomposition, or waste as a free liquid. 

5. Describe the depth of the waste in the soil and the width of the waste 
site. 

6. Describe any measures taken to reduce migration of contaminants and 
the effectiveness of such measures. 

7. Describe the activities which take place on the 
excavation or materials handling and vehicular traffic. 

METEROROLOGY 

site, including 

8. Net precipitation (average annual precip. minus average annual lake 
evaporation) in inches, from local meteorological station if possible. 

9. Days/year with greater than 0.25 mm precipitation. 

10. Maximum one-year, 24-hour rainfall amount. 

11. Average soil temperature or annual ambient temperature if unavailable. 

12. Annual average wind speed. 

13. Percentage of time with high unobstructed wind speed. 
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VADOSE ZONE 

14. Surface soil permeability. Determine through field or laboratory tests, t 
soil percolation rates_reported in soil survey reports or soil particle size 
distribution (to aid in determining the potential for infiltration vs runoff). 

15. Surface soil porosity to use in determining the potential for dif-fusion 
of volatile compounds through the soil. 

16. Vadose zone permeability. 
materials comprising vadose zone. 

If not measured, discuss geologic 

17. Distance between deepest evidence of contamination and high water table. 

18. Discuss discrete features in subsurface with potential to short circuit" 
the pathway to the water table (e.g. closed or open fractures, faults,etc.). 

19. Silt content of the soil. 

SURFACE WATER 

20. Distance to and description of nearest downslope surface water body 
subject to potential contaminant runoff. Include low areas which contain 
water only briefly after rainfall events if there is less than 20 in. rain
fall yearly. 

21. Population (present users only) drinking from surface water 
potentially impacted by site w/in 3 miles of site, wjin 4 miles of site and 
w/in 5 miles of site. 

22. Describe all uses of surface water bodies wjin 1 mile which are 
potentially impacted (recreation, food chain or non-food chain 
agriculture meat or dairy livestock watering, etc.) 

23. Describe/show location of both aquatic or terrestrial biota/habitats 
associated with surface water bodies. Include all wetlands and their sizes 
within: 

- 3 miles downstream or 1 mile in any direction, and 
- 4 miles downstream or 1. 5 miles in auy direction of the site of 

documented surface water contamination attributable to the site or 
downstream of a potential point of contaminant entry. 

24. Identify areas recognized or managed by federal, state or local government 
agencies or private organizations as rare, unique, unusually sensitive, or 
important natural resources (critical environments) within one mile and within 
1. 5 miles. 

25. Describe habitat used by designated endangered species w/in 1 mile and 
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with in 1.5 miles of the waste site. 

26. Give distance from current waste location to the nearest down-gradient 
surface water body supplying water for human consumption, domestic use, food 
processing or food chain agriculture within 4 miles downstream of the site of 
potential discharge of contaminated ground water. 

GROUND YATER 

27. Describe shallowest aquifer, giving hydraulic conductivity, hydraulic 
gradient, effective porosity. 

28. Describe all uses of apparent aquifer directly below the site. 

29. Distance from ~ite to nearest surface water body that is used for human 
consumption, food processing or food chain agriculture or aquaculture 
where contaminated ground-water could potentially discharge within 4 mi of the 
site. 

30. Describe the population potentially at risk from 
contamination by answering the questions below. Include the 
population at risk and the degree of vulnerability. 

groundwater 
size of the 

1) Determine the "most likely travel path of ground-water borne 
contaminants" (the principal path along which ground water flows away from 
the contaminated site. Due to imprecision of determining ground-water flow 
direction assume the most likely flow path encompasses all areas within a 90-
to 120- degree arc wjthe center being the best estimate of flow direction) 

2) Determine the number of people obtaining drinking water from 

a) Ground-water sources along the most likely flow path of 
contaminants within 3 miles and within 5 miles of the site. 

b) Ground-water sources within 3 
downgradient of the site but not along most 
contaminants. (This might include people who get 
aquifer with an upward gradient where the shallow 
stream) 

miles and 5 miles 
likely flow paths for 
water from a confined 
aquifer discharges to a 

c) Surface water downstream from potential groundwater discharge 
points laying directly on most likely paths of contaminant travels. 
(Include surface water intakes wjin 3 miles of potential discharge point that 
is within 3 miles of site.) 

d) Ground water sources located within 3 miles of the site but 
not downgradient of the source. 

31. Distance from waste location to habitat or natural area that is a ground 
water discharge point. 
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32. Define the sensitivity/importance of biota/habitats that are ground-water 
discharge points downgradient of the site wjin 1) 3 miles and 2) 4 miles or 
within 1) 1 mile or 1.5 miles in any direction from the site. Describe the 
sizes of wetlands and any vegetation irrigated wjgroundwater, nursery, 
nesting or feeding grounds that are regionally important, etc.) 

33. Distance from site to nearest down gradient ground-water well for 
human or agricultural use (usi~g flow time) 

ECOLOGY 

34. Describe critical environments wjin 1 mile and 1.5 miles of the site. 
"Critical" includes 1) lands or waters specifically recognized or managed 
by federal, state, or local government agencies or· private organizations 
as rare, unique, unusually sensitive, or important natural resources, 2) 
habitat used by any federally designated endangered species on a permanent 
or seasonal basis. 

35. Distance to nearest habitat for an endangered species. 

36. Distance to nearest national/state parks, forests, wildlife reserve and 
residential areas. 

37. Distance to nearest 1) coastal or 2) fresh water wetland of 5 acres or 
larger in size. 

DEMOGRAPHICS 

38. The number of daytime employees and residents wjin a 1/4 mile radius 
of the site, 1/2 mile radius of the site, and 1 mile radius of the site each 
by 45 degree sectors. 

39. Determine or estimate the population wjin a radius of 1000 feet of the 
site and wjin a radius of 1250 feet of the site. Include residential 
and day time population. 

40. Dista~ce to nearest industrial/commercial site. 

41. Describe land use and zoning wjin a 1 mile radius 
completely remote, residential, commercial/industrial, 
Mixes of land use/zoning should be described. 

42. Tabulate all contaminants and 
concentrations measured in surface soil, 
ambient air, and fugitive dust. 
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AIR QUALITY MODELING 

43. Width of area source perpendicular to wind (or effective diameter) 

44. Waste loading in grams of organic waste per cubic centimeter of soil 

45. Soil density 

46. Contaminant information. 

47. Molecular weight 

48. Henry's Law constant 

49. Diffusion coefficient in air, cm2/s at reference temp 

SO. Density 

51. Vapor pressure in atm 

52. Mass fraction 

SITE INFORMATION 

Landfills 

53. Surface area 

54. Thickness of cap 

55. Waste bed thickness 

56. Porosity of cap 

Surface Impoundment 

57. Surface area 

58. Depth of waste 

59. Diffusivity of constituent in water 

60. Diffusivity of constituent in air 
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APPENDIX "/# 3 

GEOLOGY GENERAL SPECIFICATIONS 
HOLLOMAN AFB, NEW SITES RIFS 

1. Field Investigations (General). 

1.1 General Specifications. 

1.1.1 Utility Clearances and Permits. The specific locations 
of soil borings and monitoring wells are as described in the site specific 
sections or are to be determined by the A-E. The A-E shall be responsible for 
obtaining the appropriate drilling permits from the Base and shall be 
responsible for coordinating all utility clearances with the Base and 
commercial utility companies. The A-E shall be responsible for 
relocating holes, as necessary for utility clearance, to suitable locations 
which accomplish the intent of the original location. The distance to the 
new location shall be as close as possible to the original location and 
both locations shall be shown on the drill log. The A- E shall take all 
reasonable precautions to protect persons and property near the drill site. 

l. l. 2 Disposal of Drill Cuttings. The A- E shall establish 
background level values for each site. Potentially-hazardous materials 
generated during field activities shall be placed in properly labeled drums 
(A-E supplied) that are DOT-approved for transport of hazardous materials. 
All potentially-hazardous materials shall be segregated in separate drums 
(i.e., soil, water, tyvek, etc.). Drums shall be secured by banding the drums 
together and placing on wooden pallets at a designated staging area 
pending receipt of analytical results. All drums shall be adequately 
labeled prior to being moved to the staging area. Drums shall not be labeled 
using a "Magic Marker" or equivalent felt- tip marker. Drums shall not be 
labeled on the top. At a minimum, drums shall be labeled as to type of 
material contained, site number and location, boring numbers, and the 
telephone number for the Base Environmental Coordinator. The eventual 
disposal of the contents of these drums will be determined by the 
results of the associated analytical tests for the various sites of this 
project. 

The A-E shall be responsible for providing analytical results to 
the USACE-PM and the BEC in sufficient detail to enable the BEG to 
properly prepare a manifest for ultimate shipment of the drums to a disposal 
facility. The A-E will not be responsible for off-base disposal of any 
drums that contain contaminated material. However, the A- E shall be 
responsible for moving the drums (one time only) to a location on-base as 
specified by the BEC. 

Drill cuttings from soil borings that are not found to contain 
contamination shall be evenly spread out and leveled in the vicinity of the 
boring unless noted otherwise in site specific paragraphs or directed 
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otherwise by the BEC. The A-E shall coordinate with the Base on the 
preferred location at each site where the drill cuttings are to be spread. If 
a suitable location cannot be found at the site, uncontaminated cuttings 
shall be removed from the site to a location specified by the Base 
Environmental Coordinator (BEC). 

1.1. 2 .1 Decontamination Protocol. Decontamination protocol 
shall be proposed by the A-E for all field activities in the A-E CDAP. 
These procedures shall ensure that there is no cross-contamination of samples 
which would result in the compromise of the final analytical results. In 
general, procedures should include cleaning (i.e. , steam cleaning) of the 
drilling rig and all support equipment prior to initiation of each borehole 

. and before leaving the Base. Critical cleaning of all sampling devices 
between sampling events shall include a series of cleaning procedures to 
remove all contaminant classes potentially encountered at the site. At a 
minimum, sample equipment cleaning shall include scrubbing with a non
phosphate detergent, a tap water rinse, a reagent grade rinse of isopropanol 
(or similar non-hazardous solvent), and finally a double rinse using distilled 
water. Generation of decontamination liquids (i.e., water and organic rinses) 
should be kept to a minimum since these liquids shall be deposed of in an 
environmentally sound manner. The · proper disposal of decontamination 
liquids shall be prescribed by the Base Environmental Coordinator. All 
sampling equipment shall be decontaminated before use. 

1.1.2.2 Water Source. Yater for drilling, steam cleaning and 
other necessary field activities will be made available by the Base. The 
A-E shall use a public, potable water source if a suitable source is 
available. The A-E shall be responsible for collecting and transporting all 
water to the drilling areas for required uses. The A-E shall use 
clean containers which will not contaminate the water, and are used only for 
transporting potable water. This information and documentation of the source 
of the water (i.e. fire hydrant location and Base well number) which was 
used and any impact it may have on any of the analytical results performed 
under this Scope of Services shall be included in the appropriate report 
documents. The A-E shall be responsible for providing any deionized (DI) 
water required to perform the work specified in this Scope of Services. The 
quality of DI water shall be Type II as defined by ASTM 1193-77 and shall be 
free of organic analytes. Type II reagent water shall be used for preparing 
trip (travel) blanks. 

1.1.2.3 Site Restoration. The A-E shall restore each site to 
its original state within ten working days of completion of the field 
investigations. The restoration efforts shall meet the approval of the 
Base Environmental Coordinator's (BEC) Office. The A-E shall take 
appropriate photographs both before and after field work activities to 
document this restoration. Copies of these photos shall be provided to 
the BEC within 1 week after they are taken. 
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1.1.2.4 Survey of Borehole Locations. 

1.1. 2. 4.1 All soil borings shall be staked at 
completion to facilitate subsequent surveying. The location and elevation of 
the borehole shall be determined to the nearest one foot. The location of 
each borehole shall be measured from permanent site features which will allow 
for later relocation of all sampling locations. These measurements shall be 
shown on a site plan and recorded in the surveying notebook. These items 
shall be submitted to Omaha District no later than the Draft Report. 

1.1.3 Soil Sampling. 

1.1. 3 .1 General. All soil samples 
accordance with the following general requirements. 
are given under site specific paragraphs. 

shall be taken in 
Additional requirements 

t 

1.1. 3. 2 Drilling Methods and Decontamination. All soil l 
borings shall be drilled by auger methods. The rig, augers, drill rods, and 
other drilling tools shall be steam cleaned between holes. The rig shall be 
free of leaks which could contaminate the holes (i.e., hydraulic fluid, oil, l 
gas, etc.). No grease shall be used on drill pipe joints; however, Teflon 
tape or vegetable oil is acceptable. All sampling equipment shall be 
decontaminated before use as described in the paragraph "Decontamination 
Procotol", above. 

1.1. 3. 3 Logs. Each boring shall be logged by a qualified 
geologist or soils engineer. Logs for soil borings shall meet the same 
requirements given in the attachment to this scope of services entitled _ 
"Borehole Logging Requirements". Boring log forms will be provided by USAGE. 

1.1. 3. 4 Backfilling. All borings shall be backfilled with 
cement grout. The cement grout shall consist of a mixture of portland cement 
(ASTM C 150) and water in the proportion of not more than seven (7) gallons of 
clean water per bag of cement (one cubic foot or 94 pounds). Additionally, 3-
5% by weight of bentonite powder shall be added if permitted by state 
regulations. All borings shall be backfilled at the end of the work shift 
during which sampling of the boring is completed unless saturated conditions 
have been encountered. A 24-hour ground water level shall be measured in such 
borings before backfilling. Grout shall be placed by pumping through a tremie 
pipe which extends to within 10 feet of the bottom of the boring. Pumping 
shall continue until undiluted grout flows from the boring at the ground 
surface. If settlement of the grout occurs, the hole shall be topped off with 
grout or clean cuttings tamped in place. 

1.1.3.5 Sampling Techniques. 

1.1.3.5.1 General. Borehole sampling shall be performed 
using a stainless steel split-spoon sampler and in accordance with ASTM D-
1586-84. Soil samples for chemical analysis shall be obtained by 
subsampling the material retrieved in the split spoon. Subsampling 
shall be done immediately upon opening the split spoon, and shall be done as 
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soon as possible after the split-spoon sample is taken from the bore hole. 
The portion of the split-spoon sample which represents slough shall be 
discarded. All surface soil samples shall be taken using EPA approved 
methodology as outlined in SY-846. The volume of sample recovered shall be 
great enough to provide the necessary sample volume for the required chemical 
analysis. Homogenized samples for laboratory analysis shall be a 
representative mixture from the remainder of the split spoon. Homogenizing of 
soil samples shall be performed in a stainless steel bowl using stainless 
steel stirring devices that have been decontaminated prior to each mixing 
procedure. This decontamination procedure will be the same as that specified 
for sampling equipment. Sampling equipment, methods and decontamination 
procedures shall be clearly indicated by the A-E in the A-E Chemical Data 
Acquisition Plan (CDAP). Sampling locations and intervals are described in 
site-specific sections of this Scope of Services. 

1.1.3.5.2 Field Screening. The A-E CDAP shall 
include a procedure to screen split-spoon samples. Samples shall be selected 
for laboratory chemical analysis based on field screening of volatile 
organic content, where appropriate, (measured in headspace) as described in 
site-specific sections of this Scope of Services. 

1.1.6 Ground Yater Sampling. 

1.1.6.1 General. Each of the ground water monitoring wells 
not containing free product shall be sampled once. Before a sample is 
collected from a well, the water level and well depth shall be measured 

·and recorded. The method used shall be approved in the A-E CDAP. The well 
shall then be pumped or bailed with clean equipment to remove a 
quantity of water equal to at least five times the submerged volume of 
the casing. If the well does not recharge fast enough to permit removing 
five (5) casing volumes, the well shall be pumped or bailed dry and sampled 
as soon as sufficient recharge has occurred. The proper disposal of all 
purge water shall be prescribed by the Base Environmental Coordinator. The 
A-E shall use care to avoid cross contamination. The presence of any non
aqueous phase shall be determined and measured (if present) according 
to Table l.C. Groundwater samples shall not be taken from the monitoring 
wells where a non-aqueous phase is present. Special attention shall be 
given to minimizing any possible contamination of the groundwater samples 
by any non-aqueous phase. Care shall be taken when acquiring water 
samples for laboratory analyses. The samples designated for volatile 
organic analyses shall be taken first. The liquid shall be 
introduced without excessive agitation which may drive off volatile 
compounds, as well as preventing any air bubbles from accumulating 
within the vial. This will prevent migration of these compounds into the 
airspace; thereby lessening the concentration within the analyzed liquid. 
The closed vial shall be inverted and tapped to ensure none are present. 
If there are air bubbles present, the sample shall be retaken. All VOA 
samples shall be packed into one cooler per sampling day and they shall 
be accompanied by a trip blank. The A-E shall be required to specify 
where trip blanks are prepared, and by whom. They shall be prepared in a 
laboratory by laboratory personnel and brought onsite the day of sampling. 
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Semivolatile samples shall also be transferred into-containers with care so 
as to prevent any contamination from plastic gloves. 
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ATTACHMENT -4 

Chemistry Input for Scope of Services 
Holloman AFB, NM 

Analytical Plan. 
Site SS-17, BX Service Station 

1. General. Sampling activities and chemical analysis for the investi-gation 
of the Holloman AFB must follow appropriate procedures necessary to obtain 
defensible data. The following sections refer to the acquisition of good 
quality data generally found in ER-1110-1-263, October 1, 1990. These 
sections have been revised where necessary and included here for emphasis. 
All procedures and activities performed in the acquisition of these data as 
described below must be included in the Chemical Data Acquisition Plan (CDAP) 
for approval. 

2. Chemical Data Acquisition Elements in the CDAP. 

2.1 Definition and Responsibility. Chemical data acquisition (CDA) 
consists of all field activities, laboratory activities, and contract 
deliverables related to the acquisition and reporting of chemical data for HTW 
investigation or remedial activities, which would include applicable 
activities at Holloman AFB. 

Chemical data aquisition as described in the CDAP must be approved by the 
CO prior to initiation of field work. In the event corrections and comments 
on the draft are provided by the CO, the changes, documented by written 
annotated comments shall be incorporated by the authors in a revised plan 
before final approval is given. It should be noted that the purpose and 
content of the CDAP arc the same as the QAPP required for Superfund 
investigations by the EPA. Additional requirements by the State of New Mexico 
shall also be addressed. 

2.2 USACE Chemical Oualitv Data Management. USACE requires that Quality 
Control (QC) and Quality Assurance (QA) samples be collected and analyzed by 
the contract laboratory and the USACE QA laboratory, respectively. These QC 
and QA samples include splits or replicates of field samples. QC samples, 
help the contractor and contract laboratory to identify and diagnose problems 
related to sampling and analysis. QA samples, are sent to a USACE QA 
laboratory by overnight delivery for government monitoring of sampling and 
contract laboratory performance. The number of QA/QC samples to be taken 
shall be detailed in the CDAP under Chemical Data Quality Objectives. When 
the following procedures, performed by the USACE QA laboratory, demonstrate 
that chemical quality control contract requirements were not met, samples may 
be reanalyzed and/or re-collected at the expense of the prime contractor: 

2.2.1 Inspection of QA samples to insure that sampling procedures 
correspond to Chemical Data Acquisition with regard to sample containers, 
preservation, labeling, chain of custody, etc. 
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2.2.2 Analyses of QA samples. 

2.2.3 Evaluation of contractor deliverables specified for the 
acquisition of data. 

2.2.4 Comparison of analytical results obtained by contract 
laboratory and USACE QA laboratory from split or replicate samples. The 
procedures for obtaining QA laboratory services are in Appendix E to ER 1110-
1-263. 

2.3 Contract Laboratory Validation. Any laboratory performing chemical 
analyses shall be validated by USACE Missouri River Divis ion (MRD). 
Laboratories are validated for each environmental matrix and each specific 
analytical method to be employed. If the prime contractor selects a 
laboratory which has a current (within 1 year) validation for all analytes and 
matrices specific to its project, additional evaluation will not be necessary. 
If the prime contractor selects a laboratory which does not have a current 
validation, the laboratory shall be validated prior to approval of the CDAP. 
Commercial laboratory validation procedures are in Appendix C to ER 1110-1-
263. Samples may not be subcontracted to another laboratory without the 
approval of CEMRD and unless the second laboratory is validated for the 
parameters concerned. 

2.4 Chemical data acquisition elements of the CDAP include the following 
as a minimum. 

2.4.1 Project Description. This section shall include a de
scription of the work site and any unusual conditions. Anticipated project 
start and completion dates shall be estimated. This section shall also 
provide a summary of past and future work at the site including past 
multimedia chemical data of significance as well as a presentation of the 
multimedia sampling to be carried out in the present work effort. It is the 
intent at Holloman AFB to investigate the soil and groundwater at Site SS-17. 

2.4.2 Chemical Data Quality Obiectives. This section shall in
clude a description of the general scope of work and relevant background in
formation as it relates to the acquisition of chemical analytical data. State 
the obj actives of the project: what questions must be answered and what 
decisions must be made. Describe the level and extent of chemical data 
required to answer questions. and support decisions during the project: the 
approach for sample collection, sample analysis, and QA/QC which will result 
in the required chemical data. 

2.4.3 Contractor Pro1ect Organization and Functional Area 
Responsibilities. The project organization for the prime contracto~ and any 
sub-contractors shall be clearly defined with a discussion of quality control 
responsibilities. The prime contractor's Quality Assurance (QA) Officer shall 
report to a responsible senior officer of the company (i.e. , QA management 
shall be separate from project management). A list of all individuals shall 
be provided and will include QC officers for the various components (those 
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responsible for initiating and carrying out corrective actions and those 
involved in the- data reporting sequence) and all analytical laboratory 
personnel (supervisors, chemists, and technicians). Resumes of all non
laboratory AE/Contractor personnel listing education and experience are 
required, including personnel collecting samples. List the names of field 
~ersonnel that will wear monitoring equipment. For laboratory personnel that 
are not included in the Lab Quality Management Plan, resumes listing education 
and experience are required. 

2.4.4 Field Activities. Briefly summarize types of field activities 
required by the project. 

2. 4. 5 List of Equipment. Containers. and Supplies to be taken to 
the Field. This section shall include all sample screening equipment to be 
used (brand, model, serial number) and a description of its calibration as 
well as sampling equipment, decontamination supplies and sample containers 
(specific numbers and types). 

2.4.6 Sampling Locations. This section shall provide the location 
of each sampling point on a site map. These locations shall be identified by 
the Contractor after a visual inspection if they are not already specified. 
The rationale for the sampling location and frequency (including QA/QC) shall 
be addressed in the Section Data Quality Objectives. 

2.4. 7 Sampling and Preservation Procedures. The CDAP shall in
clude a table, which lists sampling locations, matrix (waste, soil, water, 
etc.), number of field samples, number of split or replicate samples, etc. 
Specific sampling, preservation, etc., details shall be included. All de
tails shall meet the requirements of one of the following: (a) EPA SY-846 
method; (b) another EPA method; (c) ASTM method; (d) NIOSH method (for air 
sampling); or (e) another accepted published method. Container and preser
vation specifications shall meet all appropriate requirement. (see Appendix F 
to ER 1110-1-263). Each table entry shall include the reference, if any, from 
which the specifications were taken. Any modifications to the standard 
methods must be approved by the CO with the concurrence of the QA laboratory 
prior to their use. All methods should be referenced to the most recent 
edition of their source. If a standard method is not available, the 
Contractor or subcontractors shall propose a nonstandard method with 
validation data for approval by the CO. 

2.4.8 Details of Sampling and Preservation Procedures. The 
composition and volume of sample containers shall be specified along with a 
description of their preparation and cleaning. Sampling equipment directly 
contacting the sample shall be stainless steel or Teflon. The CDAP shall 
describe the cleaning of equipment and precautions for prevention of sample 
cross contamination during collection. Any field screening methods employed 
to select samples for analyses shall be discussed in detail. Compositing and 
homogenizing procedures shall be included where appropriate. Sample 
containers, volumes, preservatives and holding times for the common analyses 
in low concentration are presented in Table 2 through 3. A more detailed table 
is presented in Table E-1 of the Sample Handling Protocol (Appendix F). 
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2.4.8.1 Soil Sampling Procedure. Using stainless steel or 

Teflon sampling equipment enough solid is removed from a specified depth to '" 
fill the required containers. The volatile organic samples should be removed 
first with as little mixing as possible. The remaining soil shall be placed 
in a clean stainless steel bowl and mixed thoroughly with stainless steel 
implements (spoons, spades, etc.), then divided among the sample containers to 
be filled and properly preserved. QC and/or QA sample containers shall be 
filled from the same mixture as one of the samples. If other methodologies 
are warranted as specified by the Data Quality Objectives they must also be 
clearly defined in the CDAP. 

2.4.8.2 Water Sampling Procedure. An attempt shall be made to 
obtain the most representative water samples where appropriate, which includes 
field blanks,etc. Containers to be analyzed for volatiles should be filled 
first allowing no headspace and with as little disturbance of the water as 
possible. If preservative is added to the bottles prior to shipment to the 
field, care must be taken not to overfill the containers and pH must be 
measured on samples where a value is specified. 

2.4.8.3 Other Matrices. Sampling methods and equipment used 
shall meet the requirements of EPA or NIOSH methods. 

2.4.9 Field Documentation. The system for identifying and tracking 
the samples shall be described, and shall include the recording of field data 
in permanently bound notebooks along with the method of relating the field 
data to the proper samples. All field documentation shall be done in 
indelible ink. Daily Quality Control Reports shall be prepared daily, dated, 
signed by the site manager, and sent to the CO at a rate approved by the CO. 
These reports shall include (with respect to chemistry) weather information at 1 
the time of sampling, samples taken with reference given to appropriate 1 
sections of the CDAP, field instrument measurements and calibra-tions. Any 
deviations from the CDAP shall be stated. 

2.4.10 Sample Chain of Custody and Transportation. All sample 
labeling, packing, transportation and chain of custody procedures shall follow 
the USACE Sample Handling Protocol (Appendix F to ER 1110-1-263). 

2.4.11 Laboratory Analytical Procedures. Specific laboratory 
procedural details shall be included. Each method shall be specified exactly 
and in detail by one of the following: (a) reference to an EPA SY-84& method; 
(b) reference to another EPA method; (c) reference to an ASTM method; (d) 
reference to a NIOSH method (for air analysis); (e) reference to another ac
cepted published method;" (f) reference to an accepted published method with a 
description of any deviations from the published procedure; or (g) complete 
description of the procedure, e.g., copies of laboratory instructions. EPA SY-
846 methods shall be used where possible. Generally, nonstandard methods are 
not allowed. In special cases that require the consideration of nonstandard 
methods, the contract laboratory shall be prepared to provide validation data. 
The use of proposed nonstandard methods requires prior approval of the CO. A 
list of sample preparation and analytical methods most frequently used is 
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presented in Table D-2 (ER-1110-1-263). A table shall be included which lists 
for each matrix sample preparation method number, analytical method number, 
analytes and laboratory quantitation limits. 

2.4.12 Preventive Maintenance. The instrument, including 
manufacturer, model, accessories, etc. , shall be specified and preventive 
maintenance shall be described. Preventive maintenance shall be performed by 
qualified personnel. Records of repairs, adjustments and calibrations shall 
be maintained and available for inspection by the CO on request. This 
includes any field instrumentation. 

2. 4.13 Instrument Calibration and Frequency. Description of the 
procedure used for calibration and frequency of checks is required for each 
instrument or method including field inst~ents. These shall be consistent 
with the requirements of the contract and the analytical method. 

2. 4.14 Analvtical Methods. Include the required concentration 
range and data on the sensitivity (detection limits), precision, and accuracy. 
Indicate how pre-existing data on sensitivity, precision, and accuracy were 
determined, and procedures to be used to validate the method. State source 
and purity of analytical reference materials and laboratory chemicals 
necessary to perform the analyses. Nominal detection limits for common 
analytes are given Appendix D Tables D-3 through D-6 of the ER-1110-1-263. 
DQO's for specific projects will affect the value of required detection limits 
and goals for precision, accuracy, and completeness. 

2.4.15 Method Specific Data Quality Objectives. Provide objectives 
for prec1s1on, accuracy, detection limits, and completeness. DQO's for 
accuracy and precision established for each measurement parameter will be 
based on prior knowledge of the specific measurement system used and method 
validation studies employing replicate analyses, spikes, standards, 
calibrations, recoveries, control charts and project specific requirements. 
Completeness refers to the amount of valid data obtainable (by the specific 
method in the laboratory used with the instrument to be employed) from a 
measurement system compared to the expected amount of data, and is usually 
expressed as a percentage. 

2. 4.16 Quality Control Checks. Quality control checks are 
necessary to evaluate performance reliability for each measurement parameter. 
Describe procedures to assess the precision, accuracy and completeness of the 
measurement. The numbers and types of internal laboratory QC checks and 
samples proposed (e.g., blanks, duplicates, splits, spikes, surrogates, and 
reference standards, as applicable) shall be defined clearly. At a minimum 
these must be run at the rates prescribed in the individual methods. The 
laboratory's established practice for including control samples among the 
samples analyzed, and any additional controls required by the present project, 
shall be described. Describe the feedback systems used to identify problems 
by means of the results obtained from control samples. Limits of data 
acceptability shall be included. Results from laboratory internal quality 
control checks shall be reported with the analytical data. 
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2.4.17 Corrective Action. Plans for corrective actions to be taken 
when results appear unusual, questionable, or limits of acceptability are 
exceeded shall be included. When limits of acceptability are exceeded, in
formation justifying the poor recovery or precision shall be documented. 
Describe how re-establishment of control is demonstrated. 

2.4.18 Data Reduction. Validation. and Documentation. Equations, 
including units, required to calculate the concentration or value of the 
measured parameter, shall be included. Describe the data management systems 
which collect raw data, store data, and document quality control data. If 
statistical procedures are used for data review before reporting, include 
descriptions. Data validation procedures and organization shall be specified. 
The contract laboratory or the prime contractor hold and make available all 
project raw data for a period of two years after samples have been analyzed. 

2.4.19 Chemical Data Quality Control Deliverables. The contractor 
shall address the frequency and content of chemical data quality control 
reports that shall be submitted during the project. 

2.4.19.1 
activities. 

2.4.19.2 
laboratory if appropriate. 

Daily Quality Control Report (DQCR) during field 

Daily Quality Control Report from the contract 

2.4.19.3 Non-routine Occurrences. Include problems 
identified, corrective actions, and verbal/written instructions from USAGE 
personnel for sampling or re-analysis. These reports of significant problems 
should be sent to the CO within 48 hours of the occurrence. 

2.4.19.4 Data Report to the OA Laboratory. The contractor's 
data must be submitted to the designated quality assurance laboratory for data 
validation and comparison purposes as soon as it is available. This submittal 
should include all sample, blank and internal quality control results such as 
spike and surrogate recoveries and agreement between replicate analyses. 
Interim data reports may be requested if the project warrants them. The 
following are minimum data reporting requirements: 

2.4.19.4.1 Sample IDs. The contractor shall prepare a 
tabular presentation which matches contract laboratory sample IDs to QA 
laboratory sample IDs. This table shall identify all Field Duplicates and 
Field Blanks as such and match with their corresponding field samples where 
applicable. 

2.4.19.4.2 Sample Receipt. The contractor shall complete 
and report a "Cooler Receipt Form" for all shipments for purposes of noting 
problems in sample packaging, chain-of-custody, and sample preservation. An 
example form is available from the Missouri River Division Laboratory. 
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2.4.19.4.3 General Organic 4nd Inorganic Reporting. For 
each analytical method run, the contractor shall report all analytes for each 
sample as a detected concentration or as less than the specific limits of 
quantitation. Generally, all samples with out-of-control spike recoveries 
being blamed on matrix interferences shall be designated as such. All soil 
samples shall be reported on a dry-weight basis with percent moisture also 
reported unless otherwise approved. The contractor shall also report dilution 
factors for each sample as well as the date of extraction (if applicable) and 
date of analysis. 

2o4.19.4o4 Internal Quality Control Reporting at a 
minimum, internal quality control samples shall be analyzed at rates specified 
in the specific methods or higher rates if required to meet project specific 
Data Quality Objectives: 

2o4.19.4o4.1 Laboratory Blanks (Method Blanks and 
Instrument Blanks). All analytes shall be reported for each laboratory blank. 
All non-blank sample results shall be designated as corresponding to a 
particular laboratory blank in term of analytical batch processing. 

2. 4.19. 4 o 4. 2 Surrogate Spike Samples. Surrogate 
Spike Recoveries shall be reported with all organic method reports where 
appropriate (i.e. when the method requires surrogate spikes). The report 
shall also specify the control limits for surrogate spike results as well as 
the spiking concentration. Any out-of-control recoveries as defined in the 
specified method shall result in the sample being rerun (both sets of data are 
to be reported) at no additional cost to the government. 

2.4.19o4.4.3 Matrix Spike Samples. Matrix Spike 
Recoveries shall be reported for all organic and inorganic analyses. All 
general sample results shall be designated as corresponding to a particular 
matrix spike sample. The report shall indicate what field sample was spiked 
even if it was not a Corps of Engineers project sample. The report shall also 
specify the control limits for matrix spike results for each method for each 
matrix. 

2.4.19.4.4.4 Laboratory Duplicates and/or Matrix 
Spike Duplicate Pairs. Relative Percent Difference shall be reported for all 
duplicate pairs as well as analyte/matrix specific control limits. 

2. 5 Quality Control Summary Report (QCSR) o This document addresses 
quality control practices employed and summarizes the DQCR. Issues covered in 
this report shall include a discussion of all data points which may have been 
influenced or compromised and their impact on the Data Quality Objectives or 
remedial decisions. An example of the elements required for this level_ of 
effort are presented below, but are not limited to the following items: 

2.5.1 Pro1ect Description Elements of this include report 
organization and site description. 
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2.5.2 Laboratory Quality Control Activities Elements 
summary of planned laboratory quality control activities, a summary 
deviations from planned activities, and a summary of the evaluation 
data quality for each analysis and matrix. 

are a 
of any 
of the 

2.5.3 Field Quality Control Activities - Elements are a summary of 
planned field quality control activities, a summary of any deviations from 
planned activities, and a summary of the evaluation of the quality of the 
sampling. 

2.5.4 Data Presentation and Evaluation - Elements are an assessment 
of sampling and analysis techniques, an evaluation of the data quality of each 
matrix and parameter, and an evaluation of the usability of the data. 

2.5.5 Lessons Learned - A summary of field or analytical procedures 
that could be changed or modified to better characterize chemical 
contamination in future work efforts. 

2.5.6 DQCR Consolidation - Daily Quality Control Reports are to be 
consolidated and summarized. 

3. Analvtical Requirements. The following matrix-specific analytical methods 
recommended for the soil samples taken from the SS-17 site along with 
appropriate digestion methods must be specified in the CDAP unless otherwise 
approved by the Corps of .Engineers. These methods must be EPA-approved and 
consistent with any applicable current State of New Mexico requirements as 
well as meeting specific Data Quality Objectives. The objectives and rationale 
and end data use for these methods must be clearly stated in the CDAP. These 
methods must be followed explicitly and all quality control procedures 
detailed in the respective methods unless otherwise authorized by the Corps of 
Engineers. Analytical and statistical control parameters are outlined in the 
section of this Scope of Services concerned with chemical data acquisition and 
must be consistent with the ER-1110-1-263, October 1, 1990. 

3.1 Soil. Soil samples taken from the previously documented sites shall 
be analyzed by approved EPA methods as described in the current edition SY-
846, unless otherwise indicated. These methods must be detailed as described 
above for the CDAP. 

3.1.1 BenzenejToluene/EthylbenzenejXylenes shall be analyzed by 
8020. 

3.1.2 Lead shall be analyzed by 3050/7421. 

3.1.3 Total Petroleum Hydrocarbons Light Fraction shall be analyzed 
by Modified method 8015. The site-specific data quality objectives shall 
determine the protocol for this methodology. This may include fuel 
identification, total petroleum hydrocarbons, and limited fingerprint 
analysis. 
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3.2 Water. Groundwater samples collected from the previously documented 
sites shall be analyzed by approved EPA methods as described in the current 
edition SW-846, unless otherwise indicated. These methods must be detailed as 
described above for the CDAP. 

3.2.1 Se~ 3.1.1. 

3.2.2 Lead shall be analyzed by 3020/7421, graphite furnace. 

3.2.3 Total Petroleum Hydrocarbons Light Fraction shall be analyzed 
by Modified method 8015. The site-specific data quality objectives shall 
determine the protocol for this methodology. This may include fuel 
identification, total petroleum hydrocarbons, and limited fingerprint 
analysis. 
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SCOPE OF SERVICES 
FOR 

TANK REMOVAL DESIGN PLANS AND SPECIFICATIONS 
BX GAS STATION 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

1. INTRODUCTION. Upon receiving his Notice to Proceed, the A-E shall 
immediately begin preparing plans and specifications for the removal of 
four (4) 10,000-gallon UST's, one (1) 5,000-gallon UST and associated 
piping where practical in accordance with the State of New Mexico 
regulations. Removal of highly contaminated soil adjacent to these tanks 
shall be limited to soil above the water table and within ten (10) feet of 
the tanks. In the first phase of this design effort, the Archi teet
Engineer (A-E) shall travel as necessary to perform all tasks required to 
locate UST's, obtain maps of underground utilities, apply for construction 
permits, survey available disposal facilities and locate clean fill. The 
second design phase will address the preparation of final plans and 
specifications for the removal of UST's. The third phase of this effort 
will involve reviewing the 100% design and preparing necessary documents 
for construction advertise and award. 

2. PHASE I OF SCOPE OF SERVICES. The literature and information search to 
be conducted by the A-E shall include but not be limited to the following 
topics: 

2.1 Interviews with facility personnel familiar with the operation of 
the BX Service Station. 

2.2 File search to obtain information regarding the installation and 
operation of USTs at the site, and evidence relating to the accidental 
release of automative gasoline to the environment. 

2.3 Topographic Data and As-Builds. The A-E shall use available data 
and drawings supplied by the Corps of Engineers, Holloman Air Force Base 
and HQ TAG to identify exact locations of tanks, piping and foundations to 
be removed, and underground utilities to be avoided. 

2.4 Utility Clearance and Permits. The A-E shall be responsible for 
obtaining the appropriate permits and utility clearances from the 
Installation. 

2. 5 Underground Storage Tank Confirmation. The A-E shall conduct 
investigations to confirm the existence of underground storage tanks 
(UST's) in suspect areas by using literature search and geophysical methods 
(i.e., magnetometer, electro-magnetic, or ground penetrating radar 
surveys). Further investigations by excavating with a backhoe tractor may 
be required to confirm "hits" from the geophysical surveys or the 
literature search. The ends of the tanks shall be staked after completion 
to facilitate subsequent surveying. 
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2. 6 A-E Sampling Tank Contents. The Contractor shall be responsible 
for performing the necessary sampling and analysis of the tank liquid 
contents and residue to determine the proper method of disposal. The 
contractor shall analyze the contents of the tanks to comply with disposal 
or recycling requirements of the intended disposal facility or recycler. 
The volume of the fluid(s) shall be determined. Any water in the tank will 
be determined by water finding paste. 

2.6.1 Chemistry Methods for UST Removal 

Flashpoint 1010 

Lead 7421 

3. PHASE II OF SCOPE OF SERVICES. The A-E will prepare complete plans and 
specifications which will enable a cleanup contractor to accomplish the 
following. 

3.1 Excavate soils necessary to remove tanks and p1.p1.ng. Segregate 
clean and highly contaminated soils. Highly contaminated soils shall be 
disposed of at an appropriate facility. 

3.2 Remove and dispose of underground storage tanks and piping. 
Removal includes tank cleaning and disposal of tank contents and cleaning 
water by an approved method. 

3.3 Backfill the excavated area, regrade to drain and finish grade all 
uncontaminated cleanup areas to an aesthetically pleasing and natural 
state. 

3. 4 The A-E responsible for the preparation of the design documents 
and remedial action specifications for this project shall review all 
project information provided and develop health and safety criteria and 
practices sufficient to protect on-site personnel, the public, and the 
environment from physical, chemical, and/or biological hazards particular 
to this site. If the information made available is insufficient to allow 
the A-E to develop such health and safety documents, a description of all 
additional information required will be prepared and submitted to the 
Contracting Officer . 

3.5 Health and safety documents required shall be in accordance with 
the A-E SSHP requirements found in Appendix 1 of the primary Scope of 
Services. 

3.6 Health and Safety Specifications. The A-E shall prepare a section 
of the specifications which describes the minimum safety, health, and 
emergency response requirements for which the Construction Contractor will 
be made responsible. All points discussed in the Health and Safety Design 
Analysis shall be reflected as contractual requirements which are clearly 
biddable and enforceable. In addition, the Site Description and 
Contamination Characterization portion of the Health and Safety 
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Design Analysis shall be incorporated for information as an Appendix to 
these specifications. These specifications shall require the Contractor to 
prepare and submit a written Site, Safety and Health Plan (SSHP) which 
describes how the Contractor will ·implement the health and safety 
requirements of the specifications. 

3.7 Chemical Quality Management. 

3.7.1 The design, in general, will involve various and repeated 
sampling and analytical routines. The A-E shall prepare a detailed program 
for all such activities for inclusion into the Contractor Chemical Quality 
Management Section of the specifications. Guidance for specific contents 
of this item is found in "A-E Guidance for Developing Site Specific Quality 
Management Details during the Preparation of Plans and Specifications" 
(revised 19 October 1988). 

3.7.2 The final removal specification shall be prepared in such a 
way that the successful tank removal contractor shall be responsible for 
analytical sampling of soil and/or water. The A-E shall sample the 
contents of all tanks to be removed and the tank removal specifications 
shall clearly show the results, with directions specified. The tank 
removal contractor will be responsible for the removal of all tank 
contents, complete tanks and associated piping where practical. The 
specifications shall indicate that the tanks will be cleaned on site, 
inspected for leaks and disposed of in a manner consistent with the 
regulations of the State of New Mexico. The specifications will require 
the tank removal contractor to provide photographs of the tank being 
removed and cleaned. The contractor shall provide a complete leak 
inspection report detailing his inspection of the tanks. The 
specifications shall contain a recommended outline of the leak inspection 
report. 

4. PHASE III OF SCOPE OF SERVICES. 

4.1 Final Design Documents will be submitted for review and will 
include typed specifications, design analysis, .Chemical Quality Management 
Section, a Final Design Estimate, and a Bid Estimate. After review, the A
E shall make the necessary corrections and submit the necessary documents 
with reproducibles ready for advertisement. See Document Submittal and 
Distribution lists for mailing of documents for review. 

4.1.1 Copies of the final specification shall be typed and 
furnished for review as shown on the submittal and distribution sheet. In 
addition, a magnetic copy (floppy disk) of the Specifications in Wordstar 
5.0 shall be furnished. 

4.1.2 Specifications for final design documents shall be prepared 
in accordance with the Architect-Engineer Instruction Manual. The A-E 
shall make provisions for obtaining borrow material for fill, stockpiling 
clean fill, and handling and disposing of contaminated materials. Prior to 
and during the preparation of the contract specifications, all A-E 
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specification writers shall study Chapter X of- the Architect-Engineer 
Instruction Manual and all questions pertaining to interpretation thereof 
should be referred by telephone to this office. The Omaha District is 
responsible for preparation of the draft of the front-end of this 
specification and will, upon request, provide technical sections of prior 
specifications if available; however, the A-E will be required to ~ and 
~ the entire specification. 

4.2 Cost Estimates. 

4. 2.1 General. An estimate and estimate summary sheet will be 
required with each design submittal and bid estimate. The estimate format 
and estimate summary sheet will be similar to that as shown in the 
Estimating Guide, V3.10, example no. 6. One~~~~~guant~~~akeo!f 
~cluding_ __ c;ross sections from which earthwork quan~i_ties ·were 
obtained, will be included with the 90-percent and bid_est:imate submittals. 
All work 'items will be broken down into labor, material and equipment 
(plant). Show lost effort due to wearing of protective clothing as a 
separate component for labor, material, and equipment (plant). 

4.2.2 90-Percent Design Estimate. All unit prices used in the 
estimate will have backup as to how the unit prices were developed as shown 
in the Estimating Guide V3.10, example no. 6. The "Crew and Productivity 
Work Sheet" in the "Estimating Guide" can be used in developing the unit 
prices. Use of area cost factors or cost update factors is PROHIBITED. 
Major material cost items will have quotations included with the estimate 
localized for the New Mexico area. Obtain at least three (~) price quotes 
from material and equipment suppliers who would be capable of meeting the 
specification requirements. Obtain price quotes for all laboratory tests 
required. Show sales tax on materials as a separate item, if sales tax is 
required. Use quote sheet in "Estimating Guide" for price quotations. 
Determine where and how contaminated materials will be disposed, haul 
distance, and disposal fee. For disposal fee cost, show federal, state, 
and local taxes as separate items. Determine where the fill will come 
from, haul distance, and if a royalty will have to be paid for the fill. 
Labor, material, and equipment (plant) will be current and localized for 
the New Mexico area. Mechanical and electrical labor will be in man-hours. 
If work items are subcontracted, include sub overhead and profit as a 
separate item. Use wage rate calculation worksheet in the "Estimating 
Guide" for developing the total wage rate which includes labor burden. For 
all estimate submittals, include prime profit in the estimate. Obtain 
price quotations for all bonds, insurance, and pollution liability 
insurance required. Seven (7) copies of the estimate will be required. 
All Design Estimates must fit the bid schedule and measurement and payment 
sections in the specifications current at the time of submittal. 

4.2.3 Additional Submittals. A revised Final Design Estima~e may 
also be required with the submittal of the checked and corrected final 
working drawings if there has been a significant change from the previous 
submittal. 
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4.2.4 Bid Estimate. The bid estimate will be based on advertised 
plans and specifications, including amendments. It will include any 
changes made-by the Omaha District during Final Design Review and should 
reflect current prices for labor, material, and equipment (plant) for the 
New Mexico area. Use of the area cost factors or cost update factors is 
prohibited. The bid estimate must fit the specification bid schedule and 
be submitted to arrive not later than fifteen (15) days prior to the 
scheduled opening of bids. In the event the amendments cannot be included 
in the bid estimate so as to arrive no later than fifteen (15) days prior 
to the scheduled opening of bids, supplemental estimating pages showing the 
impact of the amendments will be submitted to arrive not later than five 
(5) days prior to scheduled opening of bids. 

4.3 Mailing Design Documents. All design documents shall be mailed to 
all reviewers via a carrier service that will provide overnight service. 

4.4 Construction Time. The A-E shall indicate in the final specifica
tions his recommended construction time required for this cleanup work. 

4.5 General. 

I 

' I 

! 
3.5.1 The following data and criteria will be furnished the A-E } 

for guidance in design. Deviation from the criteria will be permitted only 
when actual field conditions require such a change. Proposed deviation 
with justification shall be submitted to the Contracting Officer for 
approval. 

A-E Instruction Manual dated January, 1991 
Most Current Estimating Guide, V-3 and 4 
A-E Guidance for Developing SSQMP 
Omaha District Standard Legend Sheet 
Master List of Specification Section 
Guide Specifications 

Section 01100 - Special Clauses 
Section 01300 - Environmental Protection 
Section 01400 - Special Safety Requirements 
Clearing and Grubbing 
Grading 
Seeding 

Engineer Circular ER 1110-1-263 
Engineer Circular ER-385-1-92 

4.5.2 Name of Project. The project title shall be included on 
the specifications as shown on the front page of this appendix. 

4.5.3 Project Schedule. The A-E in his proposal shall provide a 
design completion schedule that will allow design to be 100-percent 
complete. 

4. 5. 4 Review of Advertised Project Specifications. After 
submittal of the Final Design Documents, the A-E shall completely review 
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the advertised project plans and specifications. Any comments or 
corrections found in this review shall be furnished to the Contracting 
officer in such form that an amendment can be issued therefrom not later 
than the midpoint of the advertising period. If the amendment is being 
prepared by the A-E, all such corrections shall be included therein. 

4. 5. 5 Errors in Design. If in the opinion of the Contracting 
Officer, an error which is clearly the fault of the A-E is encountered in 
the design plans during the construction stage of the project, the 
Contracting Officer may direct the A-E to correct the design. The A-E 
shall perform such services in the manner directed by the Contracting 
Officer at no additional cost to the Government and on an expedited 
schedule. In the event that the A- E should dispute the Contracting 
Officer'~ decision in this regard, it shall be considered a dispute 
concerning a question of fact within the meaning of the Disputes clause of 
this contract and, pending final decision of the dispute, the A-E shall 
proceed diligently with the work and services in accordance with the 
decision of the Contracting Officer. 
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SITE SS-17 
BX SERVICE STATION 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

Prepared For: 

WALK, HAYDEL & ASSOCIATES, INC. 
600 CARONDELET STRF.ET 

NEW ORLEANS, LOUISIANA 70130-3587 

ATTENTION: MR. RAY VACHON 

Professional Service Industries, Inc. 
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Professional Service Industries, Inc. 

Walk, Haydel & Associates, Inc. 
tiOO Carondelet Street 
New Orleans, Louisiana 70130-3587 

Attention: Mr. Ray Vachon 

Gentlemen: 

September 12, 1991 
PSI Project No. 342-14083 

Re: Site SS-17 
BX Service Station 
Holloman Air Force Base, New Mexico 

Professional Service Industries, Inc. (PSI) is pleased to submit this 
report of drilling and sampling for the referenced site. Boring logs are 
being submitted in the report. 

PSI appreciates the opportunity to be of service on this project. If 
there are any questions concerning this report. please contact us at your 
convenience. 

MJD/KZW/tc 

B-2 
4087 Shilling Way • Dallas, TX 75237 • 

Very truly yours, 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

Michael J. Del'Ostia 
Graduate Engineer 

~K.!d-
Senior Division Manager 

Phone: 214/330-9211 • Fax:214/333-2853 
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rr===== P~lesso~SeNk81~ ================================================~ 

PROJECT AUTHORIZATION 

PSI has completed drilling and sampling at Site SS-17. BX Service 

Station at Holloman Air Force Base, New Mexico. Formal authorization to 

perform the work was in the form of Walk, Haydel & Associates, Inc. (WH&A) 

Subcontract No. 8889-002, Task Order No. 038, WH&A Job No. 5362.50 which 

was executed by Mr. Ames S. Albro, Jr. of HH&A on May 9, 1991. 

The site 

representative 

evaluation of 

Three of these 

after drilling. 

FIELD EXPLORATION 

activities were performed as directed by a field 

of WH&A. As instructed, PSI performed no engineering 

the data. The field work included drilling four borings. 

four borings were filled with a cement/bentonite grout 

The remaining boring was left open so that base personnel 

could repair a broken water line. Borings were drilled at the approximate 

locations shown on the site diagram in the attachment. 

Soil borings were performed with a truck-mounted CME 55 drill rig 

equipped with a rotary head and 7t inch 0.0. hollow stem augers. Soil 

samples were obtained during drilling at the depths indicated on the 

boring logs. Sampling was performed with two inch 0.0. stainless steel 

split spoons. 
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Soil samples obtained during drilling were screened in the field using 

a photoionization detector (PID) with a benzene calibration. The 

screening was performed by placing a portion of each soil sample in a 

glass jar, covering the opening with foil and screwing on the lid. After 

allowing the soil to sit in the jar for approximately 10 minutes the lid 

was removed and the tip of the PID inserted through the foil and a reading 

obtained. The results of the field screening are presented on the boring 

logs at the corresponding sample depths. 

The boring logs include visual soil classifications based on the 

Unified Soil Classification System, stratifications, water level 

information, sample types and depths, drilling and sampling equipment, 

drilling personnel and other pertinent information. The stratification of 

the soil as shown on the boring logs represents. the subsurface conditions 

encountered 

the site. 

between the 

should also 

at the actual boring locations and variations may occur across 

The lines of demarcation represent the approximate boundary 

soil types, but the actual transition may be gradual. It 

be noted that groundwater level fluctuations may occur due to 

seasonal climate variations, land usage and groundcover. 

Level D Personal Protective Equipment which included disposable 

chemical resistant coveralls (tyvek suits), rubber boots with steel toe 

and shank, nitrile gloves, hard hats and safety glasses were utilized or 

were on standby for use by PSI personnel during drilling, sampling and 

B-4 
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Profess~~~~ ==================================================~ 

monitor well installation activities. Full-face respirators with 

twin-cartridge organic filters were also used or were on standby for use 

by PSI personnel. A combustible gas meter with a pentane calibration and 

a PID were used during drilling to monitor air quality. 

Decontamination of drilling equipment was performed using a hot water, 

high pressure ("steam cleaner'') washer and potable water. Drilling 

equipment was decontaminated prior to beginning work and between borings. 

Sampling equipment was decontaminated between samples and at the 

completion of drilling of each bore hole. Potable water for 

decontamination was obtained from a hose bib located at the rear of the 

"Shopette'' convenience store located· near the drilling locations. This 

source was designated for use by the WH&A field representative. 

The soil cuttings generated during drilling were placed in DOT 55 

gallon steel drums. The drums were labeled with the site name and number, 

boring number and contents and Base Point of Contact (POC). Subsequent to 

performance of the drilling activities, the drums were moved to a central 

location designated by the WH&A field representative and stacked on 

pallets. 
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LEGEND 

~ Boring Locations 

• MONITORING WELL 

~FLOATING PRODUCT 
"--=-" DETECTED AS OF 417/91 

(WELLS W2, W4, WS, TH15, TH16, TE-2. 
HRW·1, AND HRW-2 NOT MONITORED) 

NOTE: DRAWING NOT TO SCALE 

WH6 A 1012 IR<Y,l/131 

NOTE: Drawing is a copy 
of a plan provide 

B-7 

to PSI by the cl ·ent. 

• WALK, HAYDEL & ASSOCIATES, INC.
1 

SITE SS-17 
MONITORING WELL & UST LOCATIONS 

BX SERVICE STATION 
HOLLOMAN AFB, NM 

5362.50 
WALK, HAYOEL 6 ASSOCIATES, INC. 
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HTW DRILLING LOG 
HOI.! NO. 

B-1 
l COM~.v;y NAME 12. ORIUJHG SUBCONlli.\CTOR 

Industries. Inc. 
SHEET 1 

Walk, Ha_ydel & Associates. Inc. Professional Service OF 1 SHE:IS 

3. PROJECT 4. LOCATIOH 

Holloman Air Force Base SS-17 
5. NAME OF DRIU.ER 6. MANUfACTURER'S DESIGNATION OF DRill 

Ival Brick CME 55 
7. SIZES AND TYPES OF DRIWNG H" 0.0. HSA e. HOI.£ LOCATION 

AND SAMPUNG EQUIPMENT 2" Stainless Steel Sol it See drawinq 
Sooon 9. SURF ACE E1.EV A TION 

Unknown ... 

10. OA'Il STARTCD I''· DA'Il COMPL."TEO 6/13/91 6/13/91 
12. OVEABIJRO£N Tl11CKNESS 15. DEP1l1 GROUNDWATER ENCOUNTERED 

N/A 1.4' 
13. OEPTll OAIU.E.D INTO ROCK 16. DEPlll TO WATER AND ELN'SED liME AFTER DA:WNG COMPLETED 

N/A 1.4' after 15 minutes 
14. TOTAL D-::Pnl OF HOLE , 17. OTMER WATER LEVEL MEASUREM£HTS (SPECIFY) 

5.5 1 N/A 
1 e. GEO'IlCHNICAL SAMPLES DISl\JRSED I UNOIST\IRSED I''· TOTAL NUMBER OF CORE BOXES 

0 X N/A 
20. SAAIPL.ES FOR CHEMICAL ANALYSIS voc METALS OTHERISPECIFYl OTHER !SPECIFY) OTHER (SPECIFY) 21. TOIAL COR~ 

RECOVERY 
N/A N/A N/A N/A N/A N/A .. 

22. DISPOSITlON OF HOL.E BACKFlU£0 MONITORING WELL OTHER !SPECIFY) 23. SIGHAT\IRE OF INSPECTOR 
Left open 
but covered - - Michael Del 'Ostia 

FIELD SCREENING GEOTECH SAMPLE ANALYllCAL BLOW 
El.EV. DEPTH DESCRIPllON OF MATERIALS RESULTS OR CORE SOX NO. SAMPLE NO. COUNTS REMARKS 

I b e d e I 0 h 

-- Brown road base w/gravel S1 144 ppn *SS 0.5'-2' 
1--= Gray silty SAND (SM) 

---
2__: 

--- S2 170 ppm - Gray sandy SILT w/dis- *SS 2'-3.5' 3-- coloration (ML) ---4-- i*SS 3 . 5 I -5 . 5 I -- Discoloration increasing - S3 132 pprr 
5__: becoming more black 

--- Discontinued boring at 5.5' -
6- because hit site trench -- "water" line. The boring - was left open so that base 
7--= personnel could repair the -- line --8-----9-----

*Split Spoon I PROJECT Holloman Air Force Base I HOL.E NO B-1 
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HTW DRILLING LOG 
HOl£110. 

B-lA 
I COMFANY NAME 12 ORIU.JNG SUBCONTRACTOR SHEE1 1 
Walk, Haydel & Associates Professional Service Industri~c:; Inc- OF 1 SH~E'TS l 

3. PROJECT 4. LOCATION 

Holloman Aire Force Base SS-17 
5. NAME OF DAU..ER 6. MANUFACl\JREII"S DESIGNA'IlOH OF DRill 

Ival Brick CME 55 
7. SIZES AND TYPES OF ORIWNG 71" 0.0. HSA B. HOlf LOCATIOH 

AND SAMPLING EOUlPMENT 2" Stainless Steel Solit See Drawing 
Sooon 9. SURFACE El£VATION 

Unknown ... 

10. DATE STARTED I''· DATE COioCI'LC'l'ED 
6/13/91 6/13/91 

12. OVERBU~..N THICKNESS 15. DEPTH GAOUNOWATER ENCOIJNTEIW) 

N/A 7' 
13. DEPTH DRilllD INTO ROCK 16. DEPTH TO WATER AND ElAPSED TIME AFTER IRUJNG COMPl£TEl) 

N/A N/A 
14. TOTAL D9'lH OF HOlE 17. OTHER WATER LEVEL MEASUfiEMCHTS !SPECIFY) 

8' N/A 
18. GEOTECHNICAL SAMPL£5 DISTURBED I UNDISTURBED I ta. TOTAL NUMBER OF CORE BOXES 

0 X N/A 
20. SAMPL£5 FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER !SPECIFY) OTHER !SPECIFY) 21. TOIALCOR~ 

AECOVEJIY 

N/A N/A N/A N/A N/A N/A ' 
22. DISPOSITION OF HOL£ BACKFlu.EO MONITORING WEU OTHER !SPECIFY) 23. SIGNATURE OF WSPECTOR 

Grouted 6/13/91 Grout - - Michael Del 'Ostia 
FlELD SCREENING GEOTECH SAMPL£ ANALYTlCAL BLOW 

ruv. DEPTH DESCRIPTION OF MA TERIAI..S RESULTS OR COR£ BOX NO. SAMPLE NO. COUNTS REMARKS 
• b c d e I 0 h 

- *SS 0'-2' r - Tan sandy SILT Sl 138 ppm -- (ML) -- -1- -- --- -
2_: -- -- -- *SS 2'-4' -
3_: -S2 144 ppm -- -- -- -
4_: --- f-- f-- r - r 
5- S3 196 ppm *SS 4'-6' r - f-- f-- f-

6_: f-' -
- (ML) 7_::. Gray sandy SILT S4 200 pprr *SS 6'-8' I ---

8 -
- Boring terminated at 8' -I -

I 9--= ---- I PROJECT I HOL£ NO. 
*Split Spoon Holloman Air Force Base B-1A ) 

B-9 
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l I HTW DRILLING LOG HOl! NO. 

B ... 2 
I COM~MIY 1/~ME 12 OllJWNG SUBCOiflJIACTOil SHEET I 

Walk, Haydel & Associates, Inc. Professional Service Industries, Inc. orl SHmS 

3. PROJECT •· lOCAnON 
Holloman Air Force Base SS-17 

5. NAME OF DRIU.ER 6. MANUFACTVRER"S OESIGNATIOH OF Olllll 

I val Brick CME 55 
7. SIZES ANO TYPES OF DRIWNG 71" O.D. HSA 8. HOLE lOCAnoN 

/.JID SAMPUNG EOUIPMEPIT 211 St<!inlPc:<: StPPl Snlit See Drawing 
Sooon 9. SURFACEELEVAnoN 

Unknown .. 

10. DATE STARTED Ill. DATE COMPL"TED 
6/13/91 6/13/91 

12. OVERSU~N THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED 

N/A 7.5' 
13. DEPTH ORJlllD INTO ROCK 16. DEPTH TO WATEI'I AND EWSEO TlME AFTER .DilWNG COMPLETED 

N/A N/A ,. TOTAl. O:J'Tll Of HOLE 17. OniER WATEfllEVEl MWUREMEUTS (SPECIFY) 

8.5' N/A 
18 GEOTECHIIIOJ. SAMPLES [XSTVRB£D I UN[XSTURBED ,ID. TOTAl NUMBER OF CORE BOXES 

0 X N/A 
;:'0. SAMrL.ES FOR CHEMICAL AliA!. YSIS voc M:TALS 0Ttt£R (SrECIFY) OTIIER !SPEOF"YI OTHER tSrECIFfl 21. TOTAl. con:: 

AECOV'ERY 

N/A N/A N/A N/A N/A N/A II 

22. [XSPOSillON Of HOLE BACKFIU£D IAONrTORING 1\'Ell OTliER !SPECIF"YI 23. SIGNATURE OF INSPECTOR 

Grouted 6/13/91 Grout - - Michael Del 'Ostia 
neLD s::nw:rNG GEOTECH SAMPLE loll At YTlCAl. BLOW 

ELEV. OfFTll DESCFiiPnOII OF M.t.TERI.IJ..S RESULlS OR CORE BOX NO. SAMrLE 110. coums REMAAY.S 
I b c d ' I 0 h 

- Brown silty SAND (SM) -- S1 34 ppm *SS 0.5'-2.5' ._ 
- --1 --- Gray sandy SILT (ML) -- '-- -

z__: --- -- -- Gray silty SAND (SM) -- -3 S2 138 pprr *SS 2.5'-4.5' -- -- Gray sandy SILT (ML) -- -
4__: --- -- -- -s--= 53 118 ppm *SS 4.5'-6.5' -r-

l 
- r-- r-- r-

6--= r-
r---- r-

1 
- r - r-

7~ r-
54 192 ppm *SS 6.5'-8.5' f-- r-- Dark discolored layer r - sandy SILT (ML) r 

8 - 1-
r---- Brown silty SAND (SM) r-- r-

t 
- 1-- Boring terminated at 8.5' r-9- r---- r - 1-- r-- 1-

1 
I rnOJECT I'WII'J *Split Spoon llollomun /\it· Ioree Gase B-2 

B-10 
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......-· HOl£ NO. 
HTW DRILLING LOG · B-3 

I. COMF-ANY N.WE 12. DAIUJNG SUBComRACTOfl SHEET 1 
Walk, Havdel & Associates. Inc. Professional Service Industries, Inc. Of 1 SH~m 

3. PROJECT 4. lOCATION 

H o 11 oman A i r Force Base SS-17 
5. NAME OF DRILLER 6. MANUFACT\JREFfS DESIGHATIOH OF DRU. 

Ival Brick CME 55 
7. SIZES AND TYPES OF DRIWNG 71" O.D. HSA 8. HOLE LOCATION 

AND SAMPUNG EOUIPI>IEilT 2" Stainlf>~S Sb>f>l Snlit See Drawinq 
Sooon 9. SURFACE ElEVATION 

Unknown 
10. DATE STARTED I 11. DATE COMPLETED 

6/13/91 6/13/91 
12. OVERBU~N TlilCKNESS 16. DEPTH GROUNDWATER fNCOIJNTEJWI 

N/A 6.5' 
13. DEPTH DAIU..ED MO ROCK 16. DEPTH TO WATER AND ELAPSED Tu.IE AFTER MUJNG COMPLETED 

N/A N/A 
14. TOTAl DEPTH OF HOLE 17. OTHER WATER lEVEl MEASUREMEHTS (SPECIFY) 

8' N/A 
18 GEOTECHNICAL SAMPLES OISTURSUl I UNDISTURBED I"· TOTAL HUMBER Of CORE BOXES 

0 X N/A 
20. S.WPLES FOR CH~MICAL ANALYSIS VOC M8Al.S OTHER !SPECIFY) OlliER ISI'ECIF'YI OTHER tSrECIFY) 21. TOTAL COR~ 

RECOVERY 

N/A N/A N/A N/A N/A N/A " 22. OISPOSTnON OF HOLE B.&.CKFllilD MONrTORIPIG WEll OlliER !SPECIFY! 23. SIGNATURE OF tlSI'ECTOR 

Grouted 6/13/91 Grout - - Michael Del'Ostia 
FlElD S::llEEiliNG G:OTECH SAMPLE ANALYTlCAL BlOW 

ELEV. [)fPTli DESCRIPTION OF MATeRIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS fiEMARY.S 
I b c d t I 0 II 

- Brown clayey SAND I - w/gravel 
Sl 5.0 ppm *SS 0'-2' - in upper 6" (SC) 

1-= ---
2-= --- Tan silty SAND (SM) 52 3. 2 ppm *SS 2'-4' -3----
4-= ---
s-= 53 2.2 ppm *SS 4'-6' ----6----
7_: 54 2.8 ppm *SS 6'-8' ----8 -- Boring terminated at 8' --9---

I -- I PROJECT I 1101.£ NO. 
*Split Spoon I loll oman 1\ i r rorce Base B-3 

B-11 
· END OF APPENDIX B 
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ANALYTICAL DATA 
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WALK, HAYDEL & ASSOCIATES, INC. 

DEPARTMENTAL CORRESPONDENCE 

Date: July 11, 1991 

Subject: Holloman Air Force Base, Site SS-17 Analytical Data 

From: Molly McGraw 

Two groundwater sampling points (MW-2 and W-2) were incorrectly labeled in 
the field, on the chain of custody (COC) sheets and subsequently on the 
analytical reports. To correctly identify these points, the field monitoring 
well data sheets, field log book and EIRA archive files were reviewed. The 
correct identification of these two points is as follows: 

ID On Label, coc & Data 

MW-2 sampled on 6/11/91 
@1756, Lab ID No. R106NS02 

W-2 sampled on 6/11/91 
@1018 Lab No. R106NS03 

Correct ID 

W-2 

W-4 

These Lab ID Nos. can be found in Lab Episode No. R106NS, Work Order 
No. 5383, received 6/13/91. 

This memo explaining the correction should accompany the data at all times. 
The original data has not been changed due to legal restraints involving coc 
procedures. 

WHA-1010 •SUCCESS THROUGH ENGINEERING EXCELLENCE• 

r:-1 
PAGE 1 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

__________________________ LABORATORY REPORT __________________________ __ 

Prepared for: WALK HAYDEL & ASSOC: 
Attention: MR. RAY VACHON 

600 CARONDELET ST. 
NEW ORLEANS, LA 70130 

Lab Episode Number: Rl06PM 
Work Order Number: 5425 
Date Received: 06/14/91 

SAMPLE ID 

B-2 0.5-2.5' 
B-2 2.5-4.5' 
B-2 4.5-6.5' 
B-2 6.5-8.5' 
B-3 0-2' 
B-3 2-4' 
B-3 4-6' 
B-3 6-8' 
BS-B3 6-8' 
BD-B3 6-8' 
MS-B3 6-8' 
MD-B3 6-8' 
BlA 0-2' 
BlA 2-4' 
BlA 4-6' 
BS-BlA 4-6' 
BD-BlA 4-6' 
MS-BlA 4-6' 
MD-BlA 4-6' 
BlA 6-8' 

NARRATIVE 

Task Order Number: 063 
Job Number: 5362.51 
Subcontract Number: 8889-001 

LAB ID MATRIX 
------ ------
Rl06PM01 SOLID 
Rl06PM02 SOLID 
Rl06PM03 SOLID 
Rl06PM04 SOLID 
Rl06PM05 SOLID 
Rl06PM06 SOLID 
Rl06PM07 SOLID 
Rl06PM08 SOLID 
Rl06PM09 SOLID 
Rl06PM10 SOLID 
Rl06PM11 SOLID 
Rl06PM12 SOLID 
Rl06PM13 SOLID 
R106PM14 SOLID 
Rl06PM15 SOLID 
Rl06PM16 SOLID 
Rl06PM17 SOLID 
Rl06PM18 SOLID 
R106PM19 SOLID 
Rl06PM20 SOLID 

The above samples were r~ceived for the Holloman AFB Site SS-17 Project, and 
the samples were assigned the lab identification numbers as indicated. This Lab 
Episode is one of three belonging to this project: Rl06NP received 06/12/91, 
Rl06NS received 06/13/91 and Rl06PM received 06/14/91. 

The samples were analyzed for Volatile Organics by Method 8240, Total 
Petroleum Hydrocarbons by Modified Method 8015, and Total Lead by Method 3050/7421 
3ccording to the assignment o~ tests on the attached chain of custody record. The 
presence of a "QC" in a Sampla I.D. on the chain of custody record was interpreted 
as signifying a set of Blank Spike, Blank Spike Duplicate, Matrix Spike and Matrix 
Spike Duplicate samples We~e to be prepared and analyzed for the· tests indicated. 
Such samples are indicated by the prefixes BS, BD, MS and MD above. 

In the Quality Control results for the Lead determinations in the Matrix 
Spike and Matrix Spike Duplic1te samples, the recoveries are listed as DO, i.e. 
Diluted Out. The amount of lead native to the sampla was so large that the 
quantity of lead added was too small by comparison t:o be accurately measured. 

One recovery for Total F~troleum Hydrocarbons jn the Matrix Spike QC Results 
Summary is slightly below the QC Range provided. It is noted that this range is 
advisory, and deviations do not require corrective action by the analyst. Good 

......__ rfDJI ENVIRONMENTAL INDUSTRIAL _________ ,.., 
£;ff'V1 RESEARCH ASSOCIATES, INC. 

C-2 



ab Number: Rl06PM 
Page Number: 2 

Narrative Continued -

recoveries were obtained for the corresponding Blank Spikes. 
The chain of custody record is included with this report. 
If you have any question~ regarding this analysis, please contact the Project 

Coordinator. 

Technical Review/Clerical AccJracy/Report Completen~ss Certified By: 

Richard C. Koch, PhD 
Project Coordinator 

Method Compliance Certified/Data Released By: 

;[ohn R. Tr~ 
~tions General Manager 

7-J- /) 
Date 

Date T' 
"----EIRA ) 

ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 

C-3 

t 

I 

J 

f 
~· 

f 

,, 



I 
I 
I 

I 

' 
\ 

! 

' l 
I 

i 
I 
l 

1 

1 
I 
1 

"•· 

ab Number: Rl06PM 
Page Number: 3 

_________________________ GENERAL CHEMISTRY RESULTS ______________________ __ 

B-2 0.5-2.5' 
DATE/TIME SAMPLED: 06/13/91 11:41:00 

Lead (graphite furnace) 
Total Solids 

Concentration 

2.3 
84 

B-2 2,5-4.5' 

mg/kg(ppm) 

' 
DATE/TIME SAMPLED: 06/13/91 11:47:00 

0.35 
1 

Test Concentration Units ,ll.Q1 

Lead (graphite furnace) 0.86 mg/kg(ppm) 0.35 
Total Solids 85 % 1 

B-2 4.5-6.5' 
DATE/TIME SAMPLED: 06/13/91 11:52:00 

Test Concentration Units ,ll.Q1 

Lead (graphite furnace) 1.2 mg/kg(ppm) 0.40 
Total Solids 82 % 1 

B-2 6.5-8.5' 
DATE/TIME SAMPLED: 06/13/91 12:04:00 

Test Concentration llnin POL 

Lead (graphite furnace) 1.6 ,mg/kg(ppm) 0.40 
Total Solids 75 % 1 

B-3 0-2' 
DATE/TIME SAMPLED: 06/13/91 12:47:00 

Test Concentration Units POL 

Lead (graphite furnace) 5.9 mg/kg(ppm) .30 
Total Solids 91 % 1 

B-3 2-4' 
DATE/TIME SAMPLED: 06/13/91 12:51:00 

Test Concentration Units POL 

Lead (graphite furnace) 0.81 mg/kg(ppm) 0.35 
Total Solids 87 % 1 

DF 

DF 

2 

DF 

2 

DF 

DF 

~- rJDJI ENVIRONMENTAL INDUSTRIAL _________ _ 
~ffV1 RESEARCH ASSOCIATES, INC. 

r -LI. 



ab Number: Rl06PM 
Page Number: 4 

B-3 4-6' 
DATE/TIME SAMPLED: 06/13/91 12:58:00 

Lead (graphite furnace) 
Total Solids 

Concentration 

2.2 
86 

B-3 6-8' 

mg/kg(ppm) 
% 

DATE/TIME SAMPLED: 06/13/91 13:05:00 

0.35 
1 

Test Concentration Units NL 

Lead (graphite furnace) 0.89 mg/kg(ppm) 0.40 
Total Solids 77 % 1 

BlA 0-2' 
DATE/TIME SAMPLED: 06/13/91 14:02:00 

Test Concentration Units NL 

Lead (graphite furnace) 2.1 mg/kg(ppm) 0.35 
Total Solids 80 % 1 

. B1A 2-4' 
DATE/TIME SAMPLED: 06/13/91 14:07:00 

Test Concentration Units POL 

Lead (graphite furnace) 4.6 mg/kg(ppm) 0.50 
Total Solids 84 % 1 

BlA 4-6' 
DATE/TIME SAMPLED: 06/13/91 14:16:00 

Test Concentration Units POL 

Lead (graphite furnace) 24.7 mgjkg(ppm) 1.9 
Total Solids 85 % 1 

BLANK SPIKE B1A 4-6' 

% Recovery 

Lead (graphite furnace) 92 3.2 mg/kg(ppm) 

DF 

2 

DF 

DF 

2 

DF 

8 

----EIRA ENVIRONMENTAL INDUSTRIAL----------"' 
RESEARCH ASSOCIATES, INC. 
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.... ab Number: Rl06PM 
Page Number: 5 

B~~ SPIKE DUPLICATE BlA 4-6' 

Test % Recovery ~ Units 

Lead (graphite furnace) 92 3.2 mg/kg(ppm) 

MATRIX SPIKE BlA 4-6' 

Test % Recovery a llnill 

Lead (graphite furnace) DO ~ 2 mg/kg(ppm) 

MATRIX SPIKE DUPLICATE BlA 4-6' 

Test % Recovery a Units 

Lead (graphite furnace) DO 3.2 mg/kg(ppm) 

BlA 6-8' 
DATE/TIME SAMPLED: 06/13/91 14:23:00 

Lead (graphite furnace) 
Total Solids 

Concentration 

3.5 
78 

ll.ni.ll 

mg/kg(ppm) 
% 

~UALITY CONTROL LAB BL" NK 

Lead (graphite furnace) 

BQL: Below Quantitation Limit 
DF: Dilution Factor 

Concentration 

.BQL 

Units 

mg/kg(ppm) 

POL 

0.40 
1 

POL 

0.25 

DF 

2 

DRY: Sample Results are Based on Dry Weight Where Units are mgjkg or per lb. 
PQL: Practical Quantitation Limit 
SL: Spike Level 
DO: Diluted Out 

~E/RA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 

C-6 



ab Number: Rl06PM 
Page Number: 6 

________________________________ QC REPORT ______________________________ __ 

Bl.AF.{ SPIKE RESULT SUMMARY 

BATCH QC SPIKE % 
TEST SAMPLE LEVEL/UNIT Recovery 

Dup. % 
Recovery 

QC 
Range 

RPD 
RPD Limit 

------------------------ --- ·-- ---------- -------- -------- ------
Lead (Graphite Furnace) 06PM15 3.2 mg/kg 

MATRIX SPIKE RESULT 

BATG~-I QC SPIKE 
TEST SAMPLE LEVEL/UNIT 

92 92 

SUMMARY 

% Dup. % 
Recovery Recovery 

80-120 

QC 
Range 

20 0 

RPD 
RPD Limit 

------------------------ ------ ---------- -------- -------- ------
Lead 

DO: 
RPD: 
NOTE: 

(Graphite Furnace) 06PM15 3.2 mg/kg DO DO 80-120 20 

Diluted Out 
Relative Percent Difference 
A set of blank spikes is analyzed after every twentieth sample. Blank 
spike recoveries exceeding an established "QC Range" or "RPD Limit" 
trigger reanalysis of ~11 samples in the batch. Results of matrix spikes, 
performed in duplicate on tb.~ twentieth fiel~. sample in a batch, 
exceeding "ADVSY Range" or "ADVSY RPD", are generally reported without 
remediation. Established ranges and limits are actual registers of the 
precision and accuracy capabilities of the methods on clean matrices and 
genuine field samples. 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Client: WALK HAYDEL & ASSOC. 
Sample: B-2 0.5'-2.5' 
Lab ID: R106PM01 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/25/91 
Date Sampled: 06/13/91 
Data File ID: RA176D 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Ghlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total> 
(1) Known to Hydrolyze in of Dilute Acid 

B Detected in blank 

~ 
(ug/kg) 

59. 
59. 
12. 
12. 
12. 
12. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

12. 
12. 

6. 
12. 
12. 
12. 
12. 

6. 
6. 

SURROGATE RECOVERY (%) 

Presence 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _112_ 
Toluene-dB ~ 
4-Bromofluorobenzene _112_ 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 2i ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RA176C MS : Matrix Spike Compound Level: ~N=A~-----

~- rJI:JA ENVIRONMENTAL INDUSTRIAL _________ _ 
~ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File )A176D 35.9-399.9 aMu. ~~@ 

I I I 
1,9 2~9 3~9 

I I I I I I I I I I 

189999 1-

169999 
- y,i.. ~\' 
1-

~t -
149999 1-. 

-
1-

-. 
199999 1- !!! 

"" 
89999 

- :iii 'oo:t - ... - e I e ~ - co :a ....: 

69999 B -- ... 
e e 

- J; ~ -1:!1.1 
49999 - ~ ~ - -
29999 -

-
• -

I _I I 

4 8 6 

I I I I I I I I 

~ a) 
N ...... 
6 ~ ..... e -0 ~ 

..:I ,..2 -c=s 
I .... 

-r1t 

~ 

. I . 
12 .14 

I I 

<LOW SOIL> 

6~9 7"9 
I I I I I I 

!oQ 
I • = 18 ... = ID ...a 
~ .. 

:::c u ....., -sa 

. I 

.16 

Data File: >A176D::D4 Quant Output File: AA176D::QT 
Name: WHA R106PM01 
Mise: (LOW SOIL) 5.0 g B-2 0.5-2.5' INST 9601A 

Id File: ID CV1::DB 

I 

5.9 g 

8~9 
I I I 

~ 

~ ... 
~ 
g ._ 
= == e 
~ 

~ 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 07:48 

MARCH 91 

Operator ID: LYNN 
Quant Time: 910625 09:23 
Injected at: 910625 08:59 
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Client: "WALK HAYPEL & AS SOC I Date Extracted: NA 
Sample: B-2 2.5'-4.5' Date Analyzed: 06/25/91 
Lab ID: R106PM02 Date Sampled: 06/13/91 
Method: sw 846-8240 Data File ID: RA176E 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY ..JL WET 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Cbloride 
~loroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroetbane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

17.89 

Concentration 
(ug/kg) 

BQL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 

65. 
2-Chloroethylvinyl ether (1) BOL 
Acetone 4.63 74. 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.14-18.92 490. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

WEIGHT 

fQ1, 
(ug/kg) 

59. 
59. 
12. 
12. 
12. 
12 
6. 
6. 
6. 
6. 
6 I 

6. 
6. 
6! 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

12. 
12. 

6. 
12. 
12. 
12. 
12. 

6. 
6. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _llQ_ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB __2Q_ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQ2_ 59-113 Coeluting Interference 

DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 59 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RA176C MS : Matrix Spike Compound Level: ~N~A~---

......__ J:JDJI ENVIRONMENTAL INDUSTRIAL __________ _ 
f;;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~76E 35.9-399.9 aMu. ¥~~ R~96PM92 (LOW SOIL> 5.9 g 

1 1 1 1 I I I !-~'fffl, ! ! I 1 ! ~'it~! I I I ! ! ~~"fiJI I! I ! ! ~'!'it, 1! I I I ;sl'!'ftl! ! I ! ! ~~"~~ 1 1 I! ! ?.9~~ 1 1 I 1 ! !31'fffJ 
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Data File: >A176E::D4 Quant output File: AA176E::QT 
Name: WHA R106PM02 
Mise: (LOW SOIL) 5.0 g B-2 2.5-4.5' INST 9601A 

Id File: ID CV1::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 07:48 

MARCH 91 

Operator ID: LYNN 
Quant Time: 910625 10:10 
Injected at: 910625 09:47 
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Client: WALK HAYDEL & AS SOC I Date Extracted: 06/25/91 
Sample: E-2 4 5'-6 5' Date Analyzed: 06126/91 
Lab ID: Rl06PM03 Date Sampled: 06/13/91 
Method: sw 846-8240 Data File ID: RAl??L 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY ..lL WET _ WEIGHT 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration ~ 

(ug/g) (ug/g) 
Acrol§in BOL 6 . 1 
Acrylonitrile BOL 6.1 
Chloromethane BQL 1.2 
Bromomethane BOL 1.2 
Vinyl Cbloride BOL 1.2 
.Cbloroethane BOL 1 I 2 
Methylene Cbloride 5.29 0.6 <B=l> 0.6 
1.1-Dichloroetbene BOL 0.6 
1.1-Dichloroethane BQL 016 
1.2-Dichloroetbene (total) BQL 016 
Tricblorofluoromethane BOL 016 
Cbloroform BOL 016 
1.2-Dichloroethane BOL 016 
1.1.1-Trichloroethane BQL 0.6 
Carbon Tetrachloride BQL 016 
Bromodichloromethane BOL 016 
1~2-Dichloropropane BOL 016 
trans-1~3-Dichloropropene BQL 016 
Trichloroethene BOL 016 
Dibromochloromethane BOL 016 
1.1.2-Trichloroethane BOL 016 
Benzene BOL 0 I 6 
cis-1~3-Dichloropropene BQL 016 
Bromoform BQL 0 I 6 
Tetrachloroethene BQL 016 
1.1.2.2-Tetrachloroethane BQL 016 
Toluene BOL 0 I 6 
Qblorobeuzene BOL 016 
Ethylbenzene 18~07 41 016 
2-Cbloroetbylvinyl ether (1) BOL 1~2 
Acetone 4 I 70 1. <B-ll 1. 2 
Carbon Disulfide BOL 016 
2-Butanone 7~86 4~ CB-4) 1.2 
Vinyl Acetate BOL 1~2 
2-Hexanone BOL 1.2 
4-Metbyl-2-Pentanone BOL 1.2 
Styrene BOL 0 . 6 
~XV~l-e~n~e~<~t~o~ta~l~>~------------~1~8~~~3~0~-1~9~~~10~------~1~9~.--------------------~0~~~6 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 
SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQ2_ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB __2£_ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene ~ 59-113 Coeluting Interference 

DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: Q ug/g PQL: Practical Quantitation Limit 
Associated Blank: VOA RA177K MS : Matrix Spike Compound Level: ~N~A~---

-- I:JRA ENVIRONMENTAL INDUSTRIAL _________ _ 
J;;,f~ RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~77L 35.9-399.9 aMU. 
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Data File: >A177L::D4 
Name: WH R106PM03 
Mise: (MED LEVEL) 100ul 

Id File: ID CV1::DB 
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Quant output File: AA177L::QT 

B-2 4.5-6.5' INST 9601A 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 14:03 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910626 18:08 
Injected at: 910626 17:45 
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Client: WALK HAYDEL & ASSOC. Date Extracted: 06/25/91 
Sample: B-2 6 5'-8 5' Date Analyzed: 06/27/91 
Lab ID: Rl06PM04 Date Sampled: 06/13/91 
Method: SW 846-8240 Data File ID: RE178M 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY -X_ WET WEIGHT 

Compound 

Acrolein 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/g) 
BOL 

mi.t 
(ug/g) 

13. 
Acrylonitrile BOL 13. 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Cbloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 11.25 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 15.35 
Chlorobenzene 
Ethyl benzene 18.17 
2-Chloroethylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 9.42 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 18.38-19.09 
(1) Known to Hydrolyze in Presence of Dilute 

QC B 
~SURR~~O~G:.t.~A~T~E--R~EI;I.lC~O~V:.J:;E~R.=.Y __ ..J.(...::%~)-......!R~a~n~g.:::.e D 
1,2-Dichloroethane-d4 __21_ 70-121 ** 
Toluene-dB _11£_ 84-138 CI 
4-Bromofluorobenzene _lQ1_ 59-113 

BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

3 I 

BOL 
BOL 
BOL 
BQL 

18. 
BOL 

37. 
BOL 
BOL 
BOL 

9 I (B-10) 
BQL 
BOL 
BOL 
BOL 
110. 

Acid 
Detected in blank 
Quantitated by a Secondary Dilution 
Detected Below Quantitation Limit 
Cannot Calculate Recovery due to 
Coeluting Interference 

DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: l ug/g PQL: Practical Quantitation Limit 

3. 
3. 
3 I 

3. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
3. 
3. 
1. 
3. 
3. 
3. 
3. 
1. 
1. 

Associated Blank: VOA RE178L MS : Matrix Spike Compound Level: _N~A~--

,....__ f:JDJI ENVIRONMENTAL INDUSTRIAL __________ ,_, 
~ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E178M 35.9-399.9 aMu. ¥¥c R196PM94<MED LEUEL> 1:2 
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Data File: >E178M:: 03 Quant Output File: ~E178M::QT 
Name: WH R106PM04 
Mise: (MED LEVEL) 1:2dil B-2 6.5'-8.5' 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910627 16:53 

Operator ID: JOHN 
Quant Time: 910627 18:10 
Injected at: 910627 17:49 
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lient: WALK HAYDEL & ASSOC. 
Sample: B-3 0'-2' 
Lab ID: Rl06PM05 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/25/91 
Date Sampled: 06/13/91 
Data File ID: RA176I 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Cbloride 
Chloroethane 
Metbylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trich1orofluoromethane 
Chloroform 
1.2-Dich1oroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dich1oropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trich1oroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
BOL 
BOL 
BOL 
BOL 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
B9L 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Ch1oroethylvinyl ether (1) BOL 
Acetone 4.57 20. 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in of Dilute Acid 

B Detected in blank 

fQL 
(ug/kg) 

55. 
55. 
11. 
11. 
11. 
11. 

5 I 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5 I 

5. 
5. 

11. 
11. 

5. 
11. 
11. 
11. 
11. 

5. 
5. 

SURROGATE RECOVERY (%) 

Presence 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 __22_ 
Toluene-dB _lQA_ 
4-Bromofluorobenzene _lQl_ 

70-121 
84-138 
59-113 

Surrogate Spike Level: 55 ug/kg 
Associated Blank: VOA RA176C 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

DO 
BQL: 
PQL: 
MS : 

Coeluting Interference 
Diluted Out 
Below Quantitation Limit 
Practical Quantitation Limit 
Matrix Spike Compound Level: NA 

.__ rJDJI ENVIRONMENTAL INDUSTRIAL _________ ~ 
£;,ffV1 RESEARCH ASSO~~TES, INC. 



TOTAL ION CHROMATOGRAM 
File >A~761 35.9-399.9 aMu. ¥Y~ <LOW SOIL> 5.9 g 
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Data File: >A176I::D4 
Name: WHA R106PM05 
Mise: (LOW SOIL) 5.0 g 

Id File: ID CV1::DB 
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Quant Output File: AA176I::QT 

0'-2' INST 9601A 

I I I 

!! 
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"fl 
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J. 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 07:48 

MARCH 91 

Operator ID: LYNN 
Quant Time: 910625 13:45 
Injected at: 910625 13:22 
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Client: WALK HAYDEL & ASSOC. 
Sample: B-3 2'-4' 
Lab ID: Rl06PM06 
Method: SW 846-8240 

GC/MS 

Date Extracted: 
Date Analyzed: 
Date Sampled: 
Data File ID: 

NA 
06/25/91 
06/13/91 
RA1760 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Comoound 

hcrolein 
Acrvlonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Cbloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dich1oropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5.18 

Concentration 
(ugjlcg) 

BOL 
BOL 
BOL 
BQL 
BOL 
BOL 

8. 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

~ 
(ug/kg) 

57. 
57. 
11. 
11. 
11. 
11. 

6. 
6. 
6. 
6. 
6. 
6. 
6' 
6. 
6. 
6. 
6. 
6. 
6' 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

2-Chloroethylvinyl ether (1) BOL 11. 
Acetone BOL 11. 
Carbon Disulfide BOL 6. 
2-Butanone BOL 11. 
Vinyl Acetate BOL 11. 
2-Hexanone BOL 11. 
4-Methyl-2-Pentanone BOL 11. 
Styrene BOL 6. 
Xylene (total) BOL 6. 
(1) Known to Hydrolyze in of Dilute Acid 

B Detected in blank 
SURROGATE RECOVERY (%) 

Presence 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 57 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RA176N MS : Matrix Spike Compound Level: ~N~A~-----

~- rfDA ENVIRONMENTAL INDUSTRIAL _________ __, 
J;;,ff"V1. RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~760 35.9-399.9 aMU. ¥~c 
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Data File: >A1760::D4 Quant output File: AA1760::QT 
Name: WH R106PM06 
Mise: (LOW SOIL) 5.0g B-3 2-4' INST 9601A 

Id File: ID CV1::DB 

I I 

Cll c 
gf 
= .a 
~ .a a 
~ 
l 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 17:22 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910625 19:18 
Injected at: 910625 18:42 
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Client: WALK HAYDEL & ASSOC. 
Sample: B-3 4'-6' 
Lab ID: Rl06PMO? 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/25/91 
Date Sampled: 06/13/91 
Data File ID: RA176P 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY _x_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Cbloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodiqhlorqmetbane 
1.2-Diqhloropropane 
trans-1.3-Dichloropropene 
Triqhloroethene 
Dibromoch1oromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetraqhloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Etbylbenzene 

Chromatographic 
Retention Time 

(min.) 

5 09 

Concentration 
(ug/kg) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

8 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

.mi.t 
(ug/kg) 

58. 
58. 
12. 
12. 
12. 
12. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

12. 
12. 

6. 
12. 
12. 
12. 
12. 

6. 
6. 

SURROGATE RECOVERY (%) 
QC 
Ran~e D Quantitated by a Secondary Dilution 

1,2-Dichloroethane-d4 ~ 
Toluene-dB __21_ 
4-Bromofluorobenzene __22_ 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 58 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RA1?6N MS : Matrix Spike Compound Level: ~N~A~---

-- rJDJI ENVIRONMENTAL INDUSTRIAL _________ _ 
J;;ffV't RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~?6P 35.9-399.9 aMu. ~¥c 
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Data File: >A176P::D4 Quant Output File: AA176P::QT 
Name: WH R106PM07 
Mise: (LOW SOIL) 5.0g B-3 4-6' INST 9601A 

Id File: ID CV1::DB 

I I 
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Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 17:22 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910625 20:07 
Injected at: 910625 19:45 
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Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: B-3 6'-8' Date Analyzed: 06/26/91 
Lab ID: Rl06PM08 Date Sampled: 06/13/91 
Method: sw 846-8240 Data File ID: RElZZK 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY _x_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroetbane 
Methylene Chloride 
1.1-Dicbloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroetbane 
1.1.1-Trichloroetbane 
Catbon Tetrachloride 
Bromodichlorometbane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromocblorometbane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5. 77 

11.45 

2-Gbloroetbylvinyl ether (1) 
Acetone 5.01 
Carbon Disulfide 
2-Butanone 
Vinvl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/kg) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

?. 
BOL 
BOL 
BOL 
BOL 
BOL 

6. 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

28. 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence 
QC 

of Dilute Acid 
B Detected in blank 

POL 
(ugjkg) 

65. 
65. 
13. 
13. 
13. 
13. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

13. 
13. 

6. 
13. 
13. 
13. 
13. 

6. 
6. 

SURRQGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 ~ 
Toluene-dB ~ 
4-Bromofluorobenzene ___2.L 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 65 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RE177J MS : Matrix Spike Compound Level: _N~A~---

......__ rJDA ENVIRONMENTAL INDUSTRIAL _________ __.,. 
J;;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E177K 35.9-399.9 aMU. ¥~c R196PM98 <LOW SOIL> 
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Data File: >E177K::D3 Quant output File: AE177K::QT 
Name: WH R106PM08 
Mise: (LOW SOIL) 5.0 g B-3 6-8' INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: BRUCE 
Quant Time: 910626 16:31 
Injected at: 910626 16:09 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA BLANK SPIKE El770 
Lab ID: BS06PM09 
Method: SW 846-8240 

GC/MS 

Date Extracted: 
Date Analyzed: 
Date Sampled: 
Data File ID: 

NA 
06/26/91 
NA 
RElZ?O 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration ~ 

(ug/kg) (ug/kg) 
Acrolein BQL 50. 
Acrylonitrile BQL 50. 
Chlorometbane BOL 10. 
Bromomethaue BQL 10. 
Vinyl Chloride BQL 10. 
CbloroetbaD.~e----------------------------------------------------------------------~BO~L~--------------------------------~10~. 
Methylene Cbloride BQL 5. 
1.1-Dichloroethene 4.86 134% MS Recovery 5. 
1.1-Dichloroethane BOL 5. 
1.2-Dichloroethene (total) BOL 5. 
Trich1orofluoromethane BOL 5. 
Cbloroform BOL 5. 
1.2-Dichloroethane BOL 5. 
1.1.1-Trichloroethane BQL 5. 
Carbon Tetrachloride BQL 5. 
Bromodichloromethane BQL 5. 
1.2-Dichloropropane BOL 5. 
trans-1.3-Dichloropropene BOL 5. 
Trichloroethene 13.23 83% MS Recovery 5. 
Dibromochloromethane BOL 5. 
1.1.2-Trichloroethane BOL 5. 
Benzene 11.67 90% MS Recovery 5. 
cis-1.3-Dichloropropene BQL 5. 
Bromoform BOL 5 . 
Tetrachloroethene BQL 5. 
1.1.2.2-Tetrachloroethane BQL 5. 
Toluene 15.84 93% MS Recovery 5. 
Chlorobenzene 18.43 96% MS Recovery 5. 
Ethylbenzene BOL 5. 
2-Chloroethylvinyl ether (1) BQL 10. 
Acetone BOL 10. 
Catbon Disulfide BOL 5. 
2-Butanone BOL 10. 
Vinyl Acetate BOL 10. 
2-Hexanone BOL 10. 
4-Methyl-2-Pentanone BOL 10. 
Styrene BOL 5 . 
Xylene (total) BOL 5. 
(1) Known to Hydrolyze in 

SURROGATE RECOVERY (%) 

Presence 
QC 

Range 
1,2-Dichloroethane-d4 __21_ 
Toluene-d8 __21_ 
4-Bromofluorobenzene --21_ 

70-121 
84-138 
59-113 

of Dilute Acid 
B Detected in blank 
D Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 50 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RE177J MS : Matrix Spike Compound Level: 50 ug/kg 

.__ rJDA ENVIRONMENTAL INDUSTRIAL _________ ~ 
J;;ffV'I RESEARCH ASSOCIATES, INC. 



TOTAL ION CHROMATOGRAM 
File >E~770 3 .9-399.9 aMu. ¥Yc BS96PM99(LOW SOIL> S.9g 
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Data File: >E1770::D3 Quant Output File: AE1770::QT 
Name: WH BS06PM09 
Mise: (LOW SOIL) 5.0g B-3 6-8' VOA BLANK SPIKE E1770 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: JOHN 
Quant Time: 910626 20:35 
Injected at: 910626 19:55 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA BLANK SPIKE PUP. 
Lab ID: BD06PM10 
Method: SW 846-8240 

El77P 

GC/KS 

Date Extracted: NA 
Date Analyzed: 06/26/91 
Date Sampled: NA 
Data File ID: RE177P 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY _x_ WET _ WEIGHT 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
Acrolein BOL 
Acrylonitrile BOL 
CbloromethanP. BQL 
Bromomethane BQL 
Vinvl Chloride BOL 
Cbloroethane BOL 
Methylene Chloride BOL 
1.1-Dichloroethene 4.81 128% MS Re~overy 
1.1-Dichloroethane BOL 
1.2-DichloroP.thene (total) BOL 
Trichlorofluoromethane BOL 
Chloroform BOL 
1.2-Dichloroethane BOL 
1.1.1-Trichloroethane BQL 
Carbon Tetrachloride BQL 
Bromodichloromethane BOL 
1~2-Dichloropropane BOL 
trans-1.3-Dichlorop:opene BOL 
Trichloroethene 12.85 81% MS Recovery 
Dibromoch]oromethane BOL 
1 I 1 I 2-Trichloroethane BOL 

1m 
(ug/kg) 

50. 
so. 
10. 
10. 
10. 
10. 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

Benzene 11. 39 87% MS Recovery 5. 
cis-1~3-Dichloropropene BOL 5. 
Bromoform ____________________________________________________________________________ ~B~~--------------------------------------------~5. 
Tetrach loroethene BOL 5. 
1.1. 2 I 2-Tetrachloroethane BOL 5 . 
Toluene 15.42 92% MS Recovery 5. 
Chlorobenzene 17.99 93% MS Recovery 5. 
~E~th~y~l~b~e~.n~z~e~n~e~--------------------------------------------------------------------~~-------------------------------------------~ 
2-Chlurol'lthvlvinvl ether (1) 10. 
Acetone 10. 
~arbon Dis~u~l&f&id~e~----------------------------------------------------------~~------------------------------------------~5. 
2-Butanone ]0. 
ViPyl Acetate ?- L 10. 
~2~-H~e~x~a~n~o~n~e~·---------------------------------------------------------------------~B~O~L~------------------------------------~10. 
4-Methyl-~-PP.ntanone BOL 10. 
~S~tv~re~n~e~-----------------------------------------------------------------------BQL~--------------------------------------------~5. 
Xyle,.n~ (total) BOL 5 . 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 
¥S~URR~.O~G~A~T~E~R~E~C~O~V~E~RY&-____ ~(~%u>--~R~an~ge D Quantitated by a Secondary Dilution 
1,2-Dichloroe~hane-d4 ~ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB ___..l!L Sl~-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene __21_ 59-113 Coeluting Interference 

DO Diluted Out 
BQL: Belew Quantitation Limit 

Surrogate Spike Level: 50 ug/kg PQL: ?ractjcal Quantitation Limit 
Associated Blank: VOA RE177J MS : Matrix Spike Compound Level: 50 ug/kg 

-- rJDJI ENVIRONMENTAL INDUSTRIAL _________ _.... 
~ffV't RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E177P 35.9-399.9 aMu. ~~C BD96PM19<LOW SOIL> 5.9g 
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Data File: >E177P::D3 Quant Output File: AE177P::QT 
Name: WH BD06PM10 
Mise: (LOW SOIL) 5.0g B-3 6-8' VOA BLK.SPK.DUP. E177P INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: JOHN 
Quant Time: 910626 21:20 
Injected at: 910626 20:52 
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Client: WA~ H&XQE~ ~ASSOC. Date Extracted: NA 
Sample: ~-3 !!'-~' MATRIX SfiKI:; Date Analyzed: 06/2fi/91 
Lab ID: MS06fMll Date Sampled: 06/B/91 
Method: sw ~4§-824Q Data File ID: RE177L 

GC/HS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY .JL WET _ WEIGHT 

Compound 

Acrolein 
Acr:yloni trile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
l.l-Dichloroethene 
l.l-Dichloroethane 
l.2-Dichloroethene {total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l.l.2-Trichloroethane 
Benzene 
cis-l.3-Dichloropropene 
Bromoform 
Tetrachloroetbene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5.78 
4.8l 

11.48 

12.88 

ll.39 

15.45 
18.00 

Concentration · 
(ug/kg} 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

7. 
l46% MS Recovery 
BOL 
BOL 
BOL 
BOL 

8. 
BOL 
BOL 
BOL 
BOL 
BOL 

80% MS 
BOL 
BOL 

87% MS 
BOL 
BOL 
BOL 
BOL 

93% MS 
90% MS 

BOL 

Recovery 

Recovery 

Recovery 
Recovecy 

2-Chloroethylvinyl ether {1) BOL 
Acetone 4.97 l5. 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene {total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

~ 
(ugjkg) 

65. 
65. 
13. 
13. 
13. 
13. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6 I 

6. 
6. 
61 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
61 
6. 
6 I 

Q.... 
6. 

13. 
13. 

6. 
13. 
13. 
13. 
13. 

6. 
6. 

SUBROGATE RECOVERY {%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 --21_ 70-121 
Toluene-dB ~ 84-138 
4-Bromofluorobenzene ~ 59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 65 ug/kg PQL: Practical Quantit~tion Limit 
Associated Blank: VOA RE177J MS : Matrix Spike Compound Level: 65 ug/kg 

~- rJRA ENVIRONMENTAL INDUSTRIAL _________ _.., 
£;f~ RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E177L 35.9-399.9 aMu. ~Vc HS96PM11<LOW SOIL> 5.9g 

I I I I 
1~9 2~9 3~9 

I I I 0 I I I ol I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

169999 

1X- ~~\ 
~"t-/1 u"J -c 

149988 
I 

0111 .. 
~ .. 128898 

1111 <D .. ~ 1!1 - .. ..2 
..! ~ 

! § eo ~!'= 
~ 

.3 ..... 
E I - IU 

E "'101 I Iii - e I ·~ "' ..2 !!! - ~ -- a: 

~ .... 
~ 0 

- ~ 
- m ~ - ~ 

88888 

69888 

48888 

- ra 
~ 

28888 

I\. . I!_ '· I 

12 14 16 18 4 6 8 

Data File: >E177L::D3 Quant output File: AE177L::QT 
Name: WH MS06PM11 
Mise: (LOW SOIL) 5.0g B-3 6-8' MATRIX SPIKE 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: JOHN 
Quant Time: 910626 18:08 
Injected at: 910626 17:33 
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Client: WALK HAYDEL & ASSOC. 
Sample: B-3 6'-8' MATRIX SPIKE DUP. 
Lab ID: MP06PM12 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/26/91 
Date Sampled: 06/13/91 
Data File ID: RE177N 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY ~ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Cbloromethane 
Bromomethane 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
traps-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5.75 
4.81 

11.44 

12.86 

11.34 

15.43 
17.97 

Concentration 
(ugfkg) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

7. 
128% MS Recovery 
BOL 
BOL 
BOL 
BOL 

4. ** 
BOL 
BOL 
BOL 
BOL 
BOL 

78% MS Recovery 
BOL 
BOL 

85% MS Recovery 
BOL 
BOL 
BOL 
BOL 

90% MS Recovery 
89% MS Recovery 

BOL 
2-Chloroethylvinyl ether (1) BOL 
Acetone 5.02 12. ** 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

POL 
(ug/kg) 

65. 
65. 
13. 
13. 
13. 
13. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

13. 
13. 

6. 
13. 
13. 
13. 
13. 

6. 
6. 

SUBROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 --22_ 
Toluene-d8 --21_ 
4-Bromofluorobenzene --22_ 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 65 ug/kg PQL: Practical Quantitation Limit 
Associated Blank: VOA RE177J MS : Matrix Spike Compound Level: 65 ug/kg .___ rJRA ENVIRONMENTAL INDUSTRIAL _________ ..., 

~~~ RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E177N 35.9-399.9 aMu. ~Vc MD96PM12(LOW SOIL> 5.9g 
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Data File: >E177N::D3 Quant output File: AE177N::QT 
Name: WH MD06PM12 
Mise: (LOW SOIL) 5.0g B-3 6-8' MATRIX SPIKE DUP. INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: JOHN 
Quant Time: 910626 19:56 
Injected at: 910626 19:15 
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Client: WALK HAYDEL & ASSOC. 
Sample: BlA 0'-2' 
Lab ID: Rl06PM13 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/25/91 
Date Sampled: 06/13/91 
Data File ID: RA1?60 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY _x_ YET YEIGHT 

Compoypd 

Acrolein 
Acrylonitrile 
Chlorometbane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluorometbane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichlorometbane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BQL 
BOL 
BOL 
BQL 
BQL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone 4.62 95. 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.19-18.99 17. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

.fQL 
(ug/kg) 

63. 
63. 
13. 
13. 
13. 
13.:.. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6 z 

6. 
13. 
13. 

6. 
13. 
13. 
13. 
13. 

6. 
6. 

~S~PRR~O~G~A~T~E~R~E~C~O~V~E~R~Y--____ _.(~%~)----~R~a~n~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQQ_ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB ~ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene ~ 59-113 Coeluting Interference 

DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 63 ugjkg PQL: Practical Quantitation Limit 
Associated Blank: VOA RA1?6N MS : Matrix Spike Compound Level: ~N~A~---

......__ rJDJI ENVIRONMENTAL INDUSTRIAL _________ __. 
£;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File )A1?6Q 35.9-399.9 aMU. ¥~c 
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Data File: >A176Q::D4 Quant output File: AA176Q::QT 
Name: WH R106PM13 
Mise: (LOW SOIL) 5.0g B1A 0-2' INST 9601A 

Id File: ID CV1::DB 

I I I 

~ 
~ 
G.J 

"""" s;;! 
c 

,;;z 
15 
6 e 

Q;ll 

J, 

WJ 
29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 17:22 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910625 20:59 
Injected at: 910625 20:30 
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Client: "WALK HAYDEL & AS SOC I Date Extracted: 06/25/91 
Sample: BlA 2' -4' Date Analyzed: 06/26/91 
Lab ID: R106PM14 Date Sampled: 06/13/91 
Method: SY 846-8240 Data File ID: RA177M 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY .JL YET _ WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
l.l-Dich1oroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5.39 

18.09 

Concentration 
(ug/g) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
0. 6 (8=1) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

3. 
2-Chloroethylvinyl ether (1) BOL 
Acetone 4.77 2 I <B-1) 
Carbon Disulfide BOL 
2-Butanone 8.02 4. (B-4) 
Vinyl Acetate BOL 
2-Hexapone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total> 18.34-19.12 27. 
(1) Known to Hydrolyze in Presence of Dilut€ Acid 

QC B Detected in blank 

.fQ1 
(ug/g) 

6.0 
6.0 
1.2 
1.2 
1.2 
1.2 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
1.2 
1.2 
0.6 
1.2 
1.2 
1.2 
1.2 
0.6 
0.6 

~s~YRR~O~G~A~T~E~R~E~C~OV~E~R~YL-----~(~%~>----~R~a~n~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _llQ_ 70-121 ** Detected Below Quantitation Limit 
Toluene-d8 ~ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _l1Z_ 59-113 Coeluting Interference 

Surrogate Spike Level: Q ug/g 
Associated Blank: VOA RA177K 

DO Diluted Out 
BQL: Below Quantitation Limit 
PQL: Practical Quantitation Limit 
MS : Matrix Spike Compound Level: _N~A~---

......__ f:JDJI ENVIRONMENTAL INDUSTRIAL _________ _.., 
£;,ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~77M 35.9-399.9 aMu. ~Yc R~96PM~4 <MED LEUEL> 

I I I ff~91 I I f!'f91 I I ~'iJ91 I ~'?91 I I ;:J'f91 I 1 ~'jt91 I I ?'f91 I 

659999 

699999 

559999 

59999& 
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25999& 
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~5aaaa 
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9 
4 6 8 

Data File: >A177M::D4 
Name: WH R106PM14 
Mise: {MED LEVEL) 100ul 

Id File: ID CV1::0B 
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1 
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Quant Output File: AA177M::QT 

B1A 2-4' INST 9601A 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 14:03 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910626 19:05 
Injected at: 910626 18:42 
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ient: WALK HAYPEL & ASSOC. Date Extracted: 06125/91 
Sample: BlA 4' -6 I Date Analyzed: 06/27/91 
Lab ID: R106PM15 Date Sampled: 06/13/91 
Method: SW 846-8240 Data File ID: RE178N 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

DRY ....X... WET _ WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Pichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Etbylbenzene 

Chromatographic 
Retention Time 

(min.) 

18.03 

Concentration 
(ug/g) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

8. 
2-Chloroetbylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone 9.44 9. CB-9) 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.26-18.97 81. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

~ 
(ug/g) 

12. 
12. 

2 I 

2. 
2. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
2. 
2. 
1. 
2 I 

2. 
2. 
2. 
1. 
1. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 ~ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB _lQl_ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene ~ 59-113 Coeluting Interference 

Surrogate Spike Level: ~ ug/g 
Associated Blank: VOA RE178L 

DO Diluted Out 
BQL: Below Quantitation Limit 
PQL: Practical Quantitation Limit 
MS : Matrix Spike Compound Level: _N~A~---

-- rJDA ENVIRONMENTAL INDUSTRIAL _________ __., 
£;ffV1 RESEARCH ASSOCIATES, INC. 
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' TOTAL ION CHROMATOGRAM 
File >E~78H 35.9-399.9 a.Mu. ¥Yc R~96PM~5<MED LEUEL> l 
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Data File: >E178N::D3 Quant Output File: AE178N::QT 
Name: WH R106PM15 
Mise: (MED LEVEL) 1:2dil B1A 4-6 1 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910627 16:53 

Operator ID: JOHN 
Quant Time: 910627 18:55 
Injected at: 910627 18:33 
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1ent: WALK HAYDEL & ASSOC. 
Sample: BlA 6'-8' 
Lab ID: R106PM20 
Method: SW 846-8240 

GC/MS 

Date Extracted: 
Date Analyzed: 
Date Sampled: 06/13/91 
Data File ID: RE1780 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY ~ WET WEIGHT 

Compound 

Acrolein 
Aq:yloni trile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
l.l-Dich1oroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trich1oroethene 
Dibromochloromethane 
1.1.2-Trich1oroethane 
Benzene 
cis-1.3-Dich1oropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Ch1orobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

11.23 

15.28 

18.12 

Concentration 
(ug/g) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
B 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

10. 
BOL 
BOL 
BOL 
BOL 

78. 
BOL 

38. 
2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone 9.39 24. (B-232 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.35-19.04 230. 
(1) Known to Hydrolyze in of Dilute Acid 

B Detected in blank . 

POL 
(ug/g) 

32. 
32. 

6. 
6. 
6. 
6. 
3 
3. 
3. 
3! 
3. 
3. 
3! 
3. 
3. 
3. 
1. 
3. 
3. 
3. 
3! 
3! 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
6. 
6. 
3 I 

6. 
6. 
6. 
6. 
3. 
3! 

SUBROGATE RECOVERY (%) 

Presence 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

70-121 
84-138 
59-113 

Surrogate Spike Level: 2 ug/g 
Associated Blank: VOA RE178L 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

DO 
BQL: 
PQL: 
MS : 

Coeluting Interference 
Diluted Out 
Below Quantitation Limit 
Practical Quantitation Limit 
Matrix Spike Compound Level: NA 

......__ rJDA ENVIRONMENTAL INDUSTRIAL __________ _ 
f;;fiV't RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~780 35.9-399.9 aMu. ¥Yc R~96PM29<MED LEUEL> 1:5 
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Data File: >E1780::D3 Quant Output File: AE1780::QT 
Name: WH R106PM20 
Mise: (MED LEVEL) 1:5dil B1A 6'-8' 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910627 16:53 

Operator ID: JOHN 
Quant Time: 910627 19:42 
Injected at: 910627 19:20 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RA176C 
Lab ID: ~Rl:..:0:.:.:.6.u.P..tJM"'--:-__________ _ 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/2S/91 
Date Sampled: NA 
Data File ID: RA176C 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY _K_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

2-Chloroethylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/kg) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dilute Acid 
B Detected in blank 

POL 
(ug/kg) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
5. 
s. 
s. 
s. 
5. 
5. 
s. 
5. 
s. 
s. 
5. 
s. 
5. 
s. 
5. 
s. 
5. 
5. 
s . 
5. 
5. 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5. 
s. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/kg PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~N~A~---

.....__ l:fDJI ENVIRONMENTAL INDUSTRIAL _________ _ 
J;;,ffV"' RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~76C 35.9-399.9 aMu. ¥?@ LAB BLANK A~76C <LOW SOIL> 
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Data File: >A176C::D4 
Name: VOA LAB BLANK A176C 
Mise: (LOW SOIL) 5.0 g 

Id File: ID CV1::DB 
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Quant Output File: AA176C::QT 

INST 9601A 

I I I 

5.9 g 

8~9 
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29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 07:48 

MARCH 91 

Operator ID: JOE 
Quant Time: 910625 08:34 
Injected at: 910625 08:11 
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lient: WALK HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RA176N 
Lab ID: ~R.=.10:::.:6~P"*-M~~---------
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/25/91 
Date Sampled: NA 
Data File ID: RA176N 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY .JL WET _ WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trich1orofluoromethane 
Cbloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dicbloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethy1vinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

fQ1 
(ug/kg) 

so. 
so. 
10. 
10. 
10. 
10. 

5. 
5. 
5. 
5. 
5. 
5. 
s. 
s. 
5. 
s. 
5. 
s. 
5. 
5. 
s. 
5. 
s. 
s. 
5. 
5. 
5. 
s. 
s. 

10. 
10. 
s. 

10. 
10. 
10. 
10. 
s. 
5. 

~SURR~~O~G~A~T~E~R~E~C~OuV~E~R~Y------------~<%~2~----~R~a~n~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQQ_ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB __22_ 84-138 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene ~ 59-113 Coeluting Interference 

Surrogate Spike Level: 50 ugjkg 
Associated Blank: ~N~A ________________________ __ 

DO Diluted Out 
BQL: Below Quantitation Limit 
PQL: Practical Quantitation Limit 
MS : Matrix Spike Compound Level: ~N=A~--

.......__ rJRA ENVIRONMENTAL INDUSTRIAL _________ ~ 
(;;f~ RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~76N 35.9-399.9 aMu. ¥?@ LAB BLANK A~76N(LOW SOIL) 

299999 I I I 
~~9 2~9 3~9 4~9 5~9 6~9 7~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I -

-
~89999 

~69999 

y(.. -
\ ~~\\ - v\ t--

-
~49999 -

-
~29999 -

- 0 = 

89999 

- i -
- _g 

I .t; - ... 
- ~ ca -
- ~ 

!Q 

-
-
-
- I 

4 6 8 

Data File: >A176N::D4 
Name: VOA LAB BLANK A176N 
Mise: (LOW SOIL) 5.0g 

Id File: ID CV1::DB 

~ .. 
"" ID .... ... 
.! ... s ... 

111:1 

~ ::c 
~ u 

~ n ....... .. -2 ... !a 0 g ~ ...:::1 - ;E I ;a 
Gil 
c I 

=I -...:. -e ~ 
0 ~ :a 
~ 
clt -

I . . 
~9 ~2 1.4 1.6 1.8 

Quant output File: AA176N::QT 

INST 9601A 

I I 

~ 

~ .. 
"ti 
g -... e e 

.::.111 

~ 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910625 17:22 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910625 18:13 
Injected at: 910625 17:48 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RE177J 
Lab ID: A::R.::..l0~6...,P...,M..._ __________ _ 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/26/91 
Date Sampled: NA 
Data File ID: RE177J 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Shloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/kg) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

~ 
(ugjkg) 

so. 
so. 
10. 
10. 
10. 
10. 

5. 
s. 
s. 
s. 
s. 
s. 
5. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
5. 
s. 
s. 
s. 
S. 
s. 
s. 

10. 
10. 
s. 

10. 
10. 
10. 
10. 
s. 
s. 

~SURR~~O~G~A~T~E~R~E~C~O~V~E~R~Y~--------~<%~)----~R~a~n~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQQ_ 70-121 ** Detected Below Quantitation Limit 
Toluene-dB ~ 84-138 CI Cannot Calculate Recovery due to 
4-Bromof1uorobenzene __22_ S9-113 Coeluting Interference 

DO Diluted Out 
BQL: Below Quantitation Limit 

Level: SO ug/kg PQL: Practical Quantitation Limit 
A MS : Matrix Spike Compound Level: _.N~A~--
ENVIRONMENTAL INDUSTRIAL _________ __, 
RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~ 7J 35. -399.9 aMu. ¥?~ LAB BLANK E~77J <LOW SOIL> 

~~9 2~9 3~9 4~9 5~9 
I I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I ' I , I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1-

~'\"'' -
1-. 

~69999 

~49999 

- ...., ,_ ...,.. 
I ~29999 

89999 

~ :!! - ... 
~ -..., 1- ... -~ co ~ . -- !! I ..:.Q 

0 
~ 6 - :::0 - .. ..... 3 .. e -.;11 :::II 

~ I .J: ~ - Q I! .: Q -- .... 
~ 8 1 -e §a - .iS .: 

.2 -
~ ~--

6GI999 

49999 

..... 
29999 -. -

"I\ . . -· "- -· • . I 

4 6 8 ~8 

Quant output File: AE177J::QT Data File: >E177J::D3 
Name: VOA LAB BLANK E177J 
Mise: (LOW SOIL) 5.0 g INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 15:04 

Operator ID: BRUCE 
Quant Time: 910626 15:56 
Injected at: 910626 15:34 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RA177K 
Lab ID: :::.R,.,l0~6~P ..... M!:.------------
Method: SY 846-8240 

GC/MS 

Date Extracted: 
Date Analyzed: 
Date Sampled: 
Data File ID: 

06125/91 
06/26/91 
NA 
RA177K 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY _x_ YET _ WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichlorometbane 
1.2-Dich1oropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dich1orgpropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

5.34 

2-Chloroethylvinyl ether (1) 
Acetone 4.77 
Carbon Disulfide 
2-Butanone 8 00 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/g) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
0.5 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

1. 
BOL 

3 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dilute Acid 
B Detected in blank 

~ 
(ug/g) 

5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
0.5 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 2 ug/g PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~N~A~---

.__ J::JDA ENVIRONMENTAL INDUSTRIAL _________ __., 
~ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~77K 35.9-399.9 aMu. ¥?@ LAB BLANK A~77K<MED LEUEL> 

I I I 
~~9 2~9 3~9 4~9 5~9 6~9 7~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I -

~69999 

~49999 

- !J.L ,v\, -
- l;\~' 

-
,-~29999 

-
~99999 -

- !! 
0' -= 89999 - ~ 
E - e 
q. 

69999 
:::a - g 

- j 
49999 - -~ -
29999 -

-
l - I 

4 6 8 

Data File: >A177K::D4 
Name: VOA LAB BLANK A177K 
Mise: (MED LEVEL) 100ul 

Id File: ID CV1::DB 

1,{) 
-= I 

Q 
c .... ..... 
c 

I!!! _g .. 2 
~ ...53! 

..8 liD -= 
l' 0 

oQ 
~ 

9 0 ... -- ~ !! ~ 
""C' ~ I J: !! - -..... 

N "1t -e !a 
~ 
.Soi 

~ .-

I I I 

~a ~2 ~4 ~6 ~8 

Quant Output File: AA177K::QT 

INST 9601A 

I 

I I 

~ 

~ -~ 
g 

q::: 

""' :S; 
~ 

c:.. 
.J-
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Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910626 14:03 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910626 17:21 
Injected at: 910626 16:58 
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Client: WALK HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RE178L 
Lab ID: :.::Ral0~6,.,.P.,..M..__ __________ _ 
Method: SW 846-8240 

GC/MS 

Date Extracted: 06/25/91 
Date Analyzed: 06127/91 
Date Sampled: NA 
Data File ID: RE178L 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 
DRY -X_ WET WEIGHT 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Etbylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/g) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone 9.44 4 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

~ 
(ug/g) 

5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
0.5 
l.O 
1.0 
1.0 
1.0 
0.5 
0.5 

SURROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

70-121 
84-138 
59-113 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 2 ug/g PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: _N~A~---

~--~~~JI ENVIRONMENTALINDUSTR1AL __________________ __ 
J;;,ffV't RESEARCH ASSOCIATES, INC. 
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ION CHROMATOGRAM 
E.178L 35.9-399.9 aMu. ¥?~ LAB BLANK E.178L<MED LE 

.1~9 2~9 3~9 4~9 5~9 6~9 
I I I I I I I I , I I I I I I I I I I I I I I I I I I I I I I I I I I A I I I I I I I I I I I I I I I t I I I I I I I I I I I I , ' I I I I I I 

-
.149998 

.128898 

;-

4'~ s\t\' -
- ~v IS 

I -c:: 

.taaa9a 

8&9&9 

6&a9a 

48988 

- al .... 
! ... 

al - .... -- e c 
.E C) -

i 
~ :a e - u 

- i I 9-~ . 
Si ! ~ - ~ -= 12 ~ :! - -- .. 
8 1 set. - e sa 
I ! - -- ~ I 

C"''_ -
28898 -

-
a pJ . .... .& - . . _. -· ·- . . 

4 .18 .12 .14 .16 .18 6 8 

Data File: >E178L::D3 Quant output File: AE178L::QT 
Name: VOA LAB BLANK E178L 
Mise: (MED LEVEL) 100ul INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) FEB89 
Last Calibration: 910627 16:53 

Operator ID: JOHN 
Quant Time: 910627 17:36 
Injected at: 910627 17:14 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES,INC. 
161 James Drive West, Suite 100 

St Rose, Louisiana 70087 
(504) 469-0333 

OC UPORT 

VOA BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 06PM10 SO ug/kg 134% 128% S9-172 
Trichloroethane 06PM10 SO ug/kg 83% 81% 62-137 
Benzene 06PM10 50 ug/kg 90% 87% 66-142 
Toluene 06PM10 50 ug/kg 93% 92% S9-172 
Chlorobenzene 06PM10 SO ug/kg 96% 93% 60-133 

VOA MATRIX SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 06PM11 6S ug/kg 146% 128% S9-172 
Trichloroethane 06PM11 65 ug/kg 80% 78% 62-137 
Benzene 06PM11 6S ug/kg 87% 85% 66-142 
Toluene 06PM11 6S ug/kg 93% 90% S9-172 
Chlorobenzene 06PM11 6S ug/kg 90% 89% 60-133 

RPD RPD 
LIMIT 

--- -----
s 22 
3 24 
3 21 
1 21 
4 21 

RPD RPD 
LIMIT 

--- -----
14 22 

2 24 
2 21 
3 21 
1 21 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSO(;IA,TES, INC. 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES,INC. 
161 James Drive Vest, Suite 100 

St Rose, Louisiana 70087 
(504) 469-0333 

OC REPORT 

VOA BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 

------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 12KE05 5 ug/g 97% 91% 59-172 
Trichloroethene 12KE05 5 ug/g 74% 74% 62-137 
Benzene 12KE05 5 ug/g 104% 101% 66-142 
Toluene 12KE05 5 ug/g 108% 106% 59-172 
Chlorobenzene 12KE05 5 ug/g 112% 110% 60-133 

RPD RPD 
LIMIT 

6 22 
0 24 
2 21 
2 21 
2 21 

-EIRA ENVIRONMENTAL INDUSTRIAL _________ __.., 
RESEARCH ASSOCIATES, INC. 
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Client: Yalk Haydel and Assoc. 
Sample: B-2 0.5-2.5' 

Lab ID: Rl06PM01 
File ID: Dl76A050 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
CoL. l Col. 2 * 

(min.) 

TPH (as Diesel Oil) 23.51 

Surrogate Pentacosane (C-25) Recovery: __221 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Yeight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentrat:Lon 

(ug/kg) 

7400 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
15:04 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

794 

--EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM01 B-2 0.5· - 2.5' 

File ID: /DATA/LOOP/RESULT/D176AOSO.RES 
Date Analyzed: 1504 25Jun1991 
Column: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flame Ionization (FID) 
Inj. Volume: 2.0 uL 

I 0, I 63 

19,810 

.917 

C-53 

Oil. Factor: __ _ 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1 I 6 
Bottle 50 
Run Time: 30.00 min. 

Pentacosane (SURR) 

1. 

! 

1 . 

I 



I 
I 
I 
l 

I 

( 

r 

l 

f 
,J 

Client: Yalk Haydel and Assoc. Date Extracted: 
Sample: B-2 2.5-4.5' Date Analyzed: 

Time Analyzed: 
Lab ID: Rl06PM02 Analyst: 
File ID: Dl76A071 GC Method: 

Date Sampled: 
Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 9.93 

Surrogate Pentacosane (C-25) Recovery: _llZ! 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

599000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
13:55 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

15700 

._EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 

C-54 



Total Petroleum Hydrocarbons Analysis 
Sample Name: R106PMD2 1-2 2.5' - 4.5' 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl76A05l.RES 
1547 25Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

. 21.663 

23.899 
24.401 

25.078 

~0~9~~70 

29.672 

C-55 

Dil. Factor: __l___ 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/ 7 
Bottle 51 
Run Time: 30.00 min. 

I 

l 

I 
I 
l 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM02 B-2 2.5'-4.5' 

hle ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D176A071.RES 
1432 26Jun1991 
30 M x 0.32 .a DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

rcosane (SURR) 

(1 :20 Dilution) 

9.453 9.336 

C-56 

Oil. Factor: :d. 0 
Instru.ent: GC-D (HP 5890A) 
Seq/Smpl: 1/27 
Bottle 71 
Run Time: 30.00 min. 

9.819 



Client: Walk Haydel and Assoc. 
Sample: B-2 4.5-6.5' 

Lab ID: Rl06PM03 
File ID: Dl76A072 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 9.93 

Surrogate Pentacosane (C-25) Recovery: __12! 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

594000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
15:09 
LSK 
CALIF. LUFI' 
06/13/91 

POL 
(ug/kg) 

16300 

~E/RA ENVIRONMENTAL INDUSTRIAL _________ __.... 
RESEARCH ASSOCIATES, INC. 

C-57 
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I 1'otal Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM03 B-2 4.5' - 6.5' 

'''"'"ot
1ile ID: 

I Date Analyzed: 
Column: 

/DA1'A/LOOP/RESULT/Dl76A052.RES 
1624 25Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 

l 

1 

I 

' 
I 

I 
I 
1 

Detector: 
Inj. Volume: 2.0 uL 

8 

''' 

'' 

24.599 

C-58 

Oil. Factor: \ 
Instrument: GC-D 
Seq/Smpl: 1/ 8 
Bottle 52 
Run Time: 30.00 

(HP 5890A) 

min. 

6.775 

28.446 

2f92lil 
UiU~ 



Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM03 B-2 4.5'-6.5' 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl76A072.RES 
1509 26Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Pentacosane (SURR) 
7.649 

(1: 20 Dilution) 

7.738 

C-59 

Dil. Factor: ?-o 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/28 
Bottle 12 
Run Time: 30.00 min. 

9.820 

I 

' ' 
l 
f 
• 



I 
I 
I 

I 
I 

I 
I 

Client: Walk Haydel and Assoc. 
Sample: B-2 6.5-8.5' 

Lab ID: Rl06PM04 
File ID: Dl76A073 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 8.30 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ugjkg) 

1820000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
15:46 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ugjkg) 

17800 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 

C-60 

• 



Total Petroleum Hydrocarbons Analysis 
Saaple Name: R106PMD4 B-2 6.5' - 8.5' 

File ID: 
Date Analyzed: 
ColUIIn: 
Detector: 
Inj. VolWM: 

/DATA/LOOP/RESULT/Dl76A053.RES 
1702 25Jun1991 
30 M x 0.32 .m DB-1 (FSCC) 
Flaae Ionization (FID) 
2.0 uL 

C-61 

Dil. Factor: __JL__ 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/ 9 
Bottle 53 
Run Time: 29.98 ain. 

l 

l 

' ' i 

! 

@ ~ I 

/_·~ ~'; l 
uo . ., 

26.647 J 

I 
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Total Petroleum Hydrocarbons Analysis 
.sample .Name: Rl06Pit04 B-2 6.5'-8.5' 

'"'-'*"' File ID: 
Date Analyzed: 
ColUIIn: 
Detector: 
Inj. Volume: 

19.833 

/DATA/LOOP/RESULT/D176A073.RES 
1546 26Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

1 

;; 
~tacosane (SURR) 

(1:20 Dilution) 

C-62 

Oil. Factor: ? /) 
Instruaent: GC-D (HP 5890A) 
Seq/Smpl: 1/29 
Bottle 73 
Run Time: 30.00 min. 



Client: Walk Haydel and Assoc. Date Extracted: 
Sample: B-3 0-2' Date Analyzed: 

Time Analyzed: 
Lab ID: Rl06PM05 Analyst: 
File ID: Dl76A054 GC Method: 

Date Sampled: 
Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 23.51 

Surrogate Pentacosane (C-25) Recovery: __21! 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

9410 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
17:39 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

733 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 

C-63 
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Total Petroleua Hydrocarbons Analysis 
~ample llaae: Rl06PII05 B-3 0' - 2' 

····tue ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Vol\Die: 

16.036 

/DATA/LOOP/RESULT/D176A054.RES 
1739 25Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Flaae Ionization (FID) 
2.0 uL 

17 

C-64 

Dil. Factor: __ _ 
Instruaent: GC-D (HP 5890A) 
Seq/Sapl: 1/10 
Bottle : 54 
Run Tiae: 30.00 ain. 



Client: Walk Haydel and Assoc. 
Sample: B-3 2-4' 

Lab ID: Rl06PM06 
File ID: Dl76A055 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
18:16 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

766 

--E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 

C-65 
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Total Petroleua Hydrocarbons Analysis 
$ample Na•e: R106FMD6 B-3 2' - 4' 

1 
I 

Date Analyzed: 
ColUIUl: 
Detector: 
Inj. Voluae: 

~~-~~5 
~d23 

6.~!3 
7.379 
7.843 
B:~Ya 

9.044 
9.456 

/DATA/LOOP/RESULT/D176A055.RBS 
1816 25Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Fla .. Ionization (FID) 
z.o uL 

26.649 

' C-66 

Dil. Factor: __ _ 
Instruaent: GC-D (HP 5890A) 
Seq/S.pl: 1/11 
Bottle : 55 
Run Ti .. : 30.00 •in. 



Client: Yalk Haydel and Assoc. 
Sample: B-3 4-6' 

Lab ID: Rl06PM07 
File ID: Dl76A056 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Yeight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
18:53 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ugjkg) 

775 

----EIRA ENVIRONMENTAL INDUSTRIAL __________________ __ 
RESEARCH ASSOCIATES, INC. 

C-67 
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I Total Petroleum Hydrocarbons Analysis 
· ·"")ample Name: Rl06PM07 B-3 4' - 6' 

I 
l 

I 

I 

' 1 

I 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Voluae: 

8.306 
9.045 

/DATA/LOOP/RESULT/Dl76A056.RES 
1853 25Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Fla•e Ionization (FID) 
2.0 uL 

DU. Factor: 
Instruaent: GC-D (HP 5890A) 
Seq/S•pl: 1/12 
Bottle 56 
Run Tiae: 30.00 ain. 

~fi:;ijH---------------- Pentacosane (SURa) 

:-~...._· ---------
C-68 



Client: Walk Haydel and Assoc. 
Sample: B-3 6-8' 

Lab ID: Rl06PM08 
File ID: Dl76A057 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
19:30 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

866 

.__.EIRA ENVIRONMENTAL INDUSTRIAL _________ __... 
RESEARCH ASSOCIATES, INC. 

C-69 
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I Total Petroleua Hydrocarbons Analysis 

.,.,.$ample IJame: IU06PII08 B-3 6' - 8' 
''"'¥' 

I File ID: 
Date Analyzed: 

/DATA/LOOP/RESULT/D176A057.RES 
1930 25Junl991 

' 
' l 

r 

I 
I 
1 

ColUIID: 
Detector: 
Inj. Voluae: 

30 M x 0.32 .. DB-1 (FSCC) 
Flaae Ionization (FID) 
2.0 uL 

~ ;-s----~ ~... 205 

26.191 

C-70 

Dil. Factor: 
Instruaent: GC-D (HP 5890A) 
Seq/Sapl: 1/13 
Bottle 57 
Run Time: 30.00 ain. 

I 

Pentacosane (SURR) 



Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Extraction Blank 
Blank Spike 
Rl06PM09 
D176A059 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) MS 17.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: D176A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

68% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/kg): 

Semivolatiles: 33400 

06/20/91 
06/25/91 
20:44 
LSK 
CALIF. LUFT 
N/A 

POL 
(ugjkg) 

667 

._EIRA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 

C-71 
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I 
I Total Petroleum Hydrocarbons Analysis 

·F~ample !lame: Rl06PII09 BlaDk Spike 

I File ID: /DATA/LOOP/RESULT/D176A059.RES Dil. Factor: 
Date Analyzed: 2044 25Junl991 InstrUIIent: GC-D (HP 5890A) 
Column: 30 M x 0.32 -. DB-1 (FSCC) Seq/Sapl: 1/15 

l 
Detector: Flaae Ionization (FID) Bottle 59 
Inj. Vol WI&: 2.0 uL Run Tiae: 30.00 ain. 

14.820 15.023 

i 

7 

6 

I 
l 

23.349 

I 
Pentacosane (SURR) 

I 

C-}2 



Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Extraction Blank 
Blank Spike Duplicate 
Rl06PM10 
Dl76A060 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) MS 17.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

70% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/kg): 

Semivolatiles: 33400 

06/20/91 
06/25/91 
21:21 
LSK 
CALIF. LUIT 
N/A 

POL 
(ug/kg) 

667 

._EIRA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 

C-73 
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' I Total Petroleua Hydrocarbons Analysis 
~-~ample Name: Rl06PM10 Blank Spike Duplicate 

I 

r 

( 

( 

r 

{ 

File ID: 
Date Analyzed: 
Col\llln: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D176A060.RES 
2121 25Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Fla•e Ionization (FID) 
2.0 uL 

15.024 

23.349 

C-74 

Dil. Factor: 
InstrUJMnt: GC-D (HP 5890A) 
Seq/Sapl: 1/16 
Bottle 60 
Run Ti•e: 30.00 ain. 

Pentacosane (SURR) 



Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
B-3 6-8' 
Matrix Spike 
Rl06PM11 
Dl76A061 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbqps 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) MS 17.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

49% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/kg): 

Semivolatiles: 33400 

06/20/91 
06/25/91 
21:58 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

667 

--EIRA ENVIRONMENTAL INDUSTRIAL-----------' 
RESEARCH ASSOCIATES, INC. 

C-75 
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Total Petroleum Hydrocarbons Analysis 
,~ample llaaE>: Rl06PIIll B-3 6' - 8' llatriz Spike 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. VolUJH: 

/DATA/LOOP/RESULT/D176A061.RES 
2158 25Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Flaae Ionization (FID) 
2.0 uL 

13.565 

17.709 

18.947 

(SURR) 

C-76 

Dil. Factor: 
Instruaent: GC-D (HP 5890A) 
Seq/Sapl: 1/17 
Bottle 61 
Run Time: 30.02 ain. 



Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
B-3 6-8' 
Matrix Spike Duplicate 
Rl06PM12 
Dl76A062 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) MS 17.71 

Surrogate Pentacosane (C-25) Recovery: __2Q! 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

53% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/kg): 

Semivolatiles: 43300 

06/20/91 
06/25/91 
22:35 
LSK 
CALIF. LUIT 
06/13/91 

POL 
(ug/kg) 

866 

-EIRA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 

C-77 
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Total Petroleum Hydrocarbons Analysis 
~ample Bame: IU06P1112 B-3 6' - 8' Matrix Spike Duplicate 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

86~gto 
9.047 

9. 775 
... ~~·367 

/DATA/LOOP/RESULT/D176A062.RES 
2235 25Jun1991 
30 M x 0.32 .m DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

15.025 

23.350 

C-78 

Oil. factor: __ _ 
Instruaent: GC-D (HP 5890A) 
Seq/S~l: 1/18 
Bottle 62 
Run Time: 30.00 ain. 

(SURR) 



Client: Walk Haydel and Assoc. 
Sample: BlA 0-2' 

Lab ID: Rl06PM13 
File ID: Dl76A063 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 9.28 

Surrogate Pentacosane (C-25) Recovery: __lll 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

31200 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
23:12 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ugjkg) 

833 

.__.EIRA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 

C-79 
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1 .. ··· .!otal Petroleum H
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;ample Name: a rnl3 B-lA -

l· 
l 
f 

t 

t 

r 

1 

I 
1 

File ID: 
Date Analyzed: 
Coluan: 
Detector: 
Inj. Voluae: 

/DATA/LOOP/RESULT/D176A063.RES 
2312 25Jun1991 
30 M x 0.32 .m DB-1 (FSCC) 
Flame Ionization (FID) 
z.o uL 

C-80 

Dil. Factor: 
InatTUMnt: GC-D (HP 5890A) 
Seq/S~l: 1/19 
Bottle 63 
Run Ti .. : 30.00 ain. 

11.151 

Pentacosane (SURR) 



Client: Walk Haydel and Assoc. 
Sample: B-lA 2-4' 

Lab ID: Rl06PM14 
File ID: Dl76A074 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 9.93 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ugjkg) 

907000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
16:23 
LSK 
CALIF. LUFT 
06/13/91 

POL 
(ug/kg) 

15900 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 

C-81 
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Total Petroleum Hydrocarbons Analysis 
~ample Name: a106PM14 B-lA 2' - 4' 

File ID: /DATA/LOOP/RESULT/D176A064.RES 
Date Analyzed: 2349 25Jun1991 
Coluan: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flaae Ionization (FID) 
Inj. Voluae: 2.0 uL 

C-82 

21.698 

22.783 

Dil. Factor: __J___ 
Instrument: GC-D (HP 5890A) 
Seq/Sapl: 1/20 
Bottle : 64 
Run Tiae: 30.00 min. 

25.073 

28.517 

.870 



Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM14 B-lA 2'-4' (1:20 Dilution) 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl76A074.RES 
1623 26Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

12.960 

(SURR) 

C-83 

Oil. Factor: ?-tJ 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/30 
Bottle 74 
Run Time: 30.00 min. 
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Clie~t: Walk Haydel and Assoc. 
Samp~e: Bl-A 4-6' 

Lab ID: Rl06PM15 
File ID: Dl76A075 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 9.92 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ugjkg) 

852000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
17:00 
LSK 
CALIF. LUIT 

06/13/91 

POL 
(ug/kg) 

15700 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PIIl5 B-lA 4 .. - 6 .. 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Voluae: 

/DATA/LOOP/RESULT/D176A065.RES 
0026 26Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

24.645 
25.072 

3 25.857 
26.311 

Pentacosane 

28.518 

C-85 

Dil. Factor: ---L-
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/21 
Bottle 65 
Run Time: 30.00 ~n. 

(SURR) 
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Total Petroleum Hydrocarbons Analysis 
'-·Sample Name: 1.1 06PM15 B-IA 4' -6' (1 :20 Dilution) 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D176A075.RES 
1700 26Jun1991 
30 M x 0.32 .. DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Pentacosane (SURR) 

C-86 

Dil. Factor: d0 
Instru.ent: GC-D (HP 5890A) 
Seq/Smpl: 1/31 
Bottle 75 
Run Time: 30.00 min. 



Client: Walk Haydel and Assoc. 
Sample: B-lA 6-8' 

Lab ID: Rl06PM20 
File ID: Dl76A076 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 5.99 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl76A049 

NOTES: 
PQL: 
BQL: 

Sample Results Based on Dry Weight 
Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

1440000 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/26/91 
17:38 
LSK 
CALIF. LUIT 
06/13/91 

POL 
(ugjkg) 

17100 

._EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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f Total Petroleum Hydrocarbons Analysis 
~ample Kame: Rl06~0 B-lA 6- - a-

l File ID: 
Date Analyzed: 

/DATA/LOOP/RESULT/Dl76A066.RES 
0103 26Junl991 

1 

I . 
• I 
J 

{ 

( 

' i 

f 
t 

f 
.; 

I 

I 
I 

ColUIIIl: 30 M x 0.32 .. DB-1 (FSCC) 
Flaae Ionization (FID) 
2.0 uL 

' 

' 

14.790 

25.068 

C-88 

Dil. Factor: ~ 
Inatru.ent: GC-D (HP 5890A) 
S.q/S~l: 1/22 
Bottle 66 
Run Tiae: 30.00 ain. 

) 



Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06PM20 B-IA 6'-8' (1:20 Dilution) 

File ID: 
Date Analyzed: 

/DATA/LOOP/RESULT/D176A076.RES 
1738 26Jun1991 

Column: 
Detector: 
Inj. Volume: 

30 M x 0.32 ._ DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Pentacosane (SURA) 

Oil. Factor: ?tJ l 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/32 
Bottle 76 
Run Time: 29.98 min. ' 
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Client: Walk Haydel and Assoc. 
Sample: Extraction Blank 

Lab lD: SBLKOl 
File ID: Dl76A049 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/kg) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/20/91 
06/25/91 
14:27 
LSK 
CALIF. LUFT 

POL 
(ug/kg) 

667 

-EIRA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: SBLKOl Extraction Blank 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

r 4.209 
} 
L 5.487 
.~ §:~~~ 

;.:r- ~:1gg 
-~ 7. 382 

;~ ~:6i2 
'<" .. ., 9.047 ·r 
t 
i r 11.419 

1 

I 

~ 

/DATA/LOOP/RESULT/D176A049.RES 
1427 25Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 ul 

Dil. Factor: 
Instrument: GC-0 
Seq/Smpl: 1/ 5 
Bottle 49 
Run Time: 30.00 

\.-::=:::====------------------P~;.~;:.~eni;l.lt·f""""'·a""t'cosane ( SURR) 

f 7. 991 

C-91 

' R 

(HP 5890A) l 
min. l 

J i 
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i 
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TEST 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

GAS CHROMATOGRAPHY BLANK SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL BS % BSD % QC RPD 
SAMPLE (ugfkg) RECOVERY RECOVERY RANGE RPD LIMIT 

TPH (as Diesel Oil) Rl06PM 43300 68% 70% 50-150 2 25 

GAS CHROMATOGRAPHY MATRIX SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL MS % MSD % QC RPD 
TEST SAMPLE (ug/kg) RECOVERY RECOVERY RANGE RPD LIMIT 

TPH (as Diesel Oil) R106PM 43300 49% * 53% 50-150 7 25 

NOTES: 
* Value Exceeds QC Criteria 

._EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 

C-92 



ab Number: Rl06PM 

_____________________________ PROCEDURE RECORDS __________________________ __ 

Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW-846, -USEPA 3rd Edition, Revised November, 1986 

Lead (graphite furnace) 
GC/MS Volatile Organics 

Method Analyst 

3050/7421 ill 
8240 AS 

Date/Time Analyzed 

06/26/91 14:25 
SEE COMP. LIST 

Leaking Underground Fuel Tank Field Manual: 
Guidelines For Site Assessmen~, Cleanup, and Underground Storage 
Tank Closure, December 1987, State of California 

Method Analy~~ Date/Time Analyzed 

Modified 
Total Petroleum Hydrocarbons 8015 RM SEE COMP. LIST 

USEPA Methods for Chemical Analysis of Water and Wastes, 
EPA-600/4-79-020, Revised March 1979. 

Method Analyst Date/Time Analyzed 

Total Solids 160.3 DW 06/20/91 14:00 

--EIRA ENVIRONMENTAL INDUSTRIAL _________ __..,. 
RESEARCH ASSOCIATES, INC. 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. t())L[It 'EC£ IP1 f~H 
161 JAMES DRIVE WEST • SUITE 100 BRA ST. ROSE. lA 70087 

MIO Cooltr • -----

P~OJ(CT: 

USE OTHER SlOE Of THIS fORM TO MOTE OE1AJLS CONCERKING CIECK•IN PlOILEKS, 

1.. PtHIMII:ARY Et.~MIIIATIC\11 PHI..~E: Dett c-ooler vu ~: _.:.6'----/_<f_-_f. ....... / ___ _ 

: ::·::.-t-r _c..;~..;'h..;...w_~;...~~. C:::.l•~:;.:;:pp-.:..7..;n;.-.&-l-fp-<-•i_r_t._l_t_t ,-e-tc-.-., ::::~:.~. • ... • .. • .... ~ 110 

If us, ent.:r carrier Nllle lair bill ~r t.ere: __:::A:......=:l4~. £&:=.::;.!,4..-.::#:~.....il6:;.....~./""''£-.f~f~f,...;;J>..,.~...;:{)~2--

2. Vert cYJtody aeala on outside o! cooter? •••••••••••••••••••••••••••••••••••••···••••••••••••••••••• ~ NO 

stus,~N~'•r•:-~a~~~e~a~~~~~~~~r~A~~~¥~r-~~-~d~·--~~~~~~~~.~~·~~-~~~e~~~-~~--

u ns, enter the follC*f~: , .. , a.te: ......;t-.·_ .... ._IJ;....-.... f._l __ , seal'*"': _..;r;_,~t.i:;..... _________ _ 

l. vere cYitodY &tala unbroken and tntact at the date and ttee of •rrlva17 ••••••••••••••····•••••••••• ~, NO 

4. Wert euatody paper& seated In • pla1tlc bl;' taped fftlfde to the lld7 •••••••••••••••••••••••••···· ~NO 
5. Wert CU5tody pepera filled out properly (ink, cit'*, etc.)7 ................................ ~ ...... ~~ 110 

6. Old you af;n CU5tody pepor& fn the appropriate place? ••••••·••••••••••~•••••••••••••••••••••••••••• ~ NO 

7. "as project identifltbl·e frcn eustoety ~rs? If YU, enter project name at the top of this form. <iW NO 

a. If ~Ired, va& enough lee used? •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ NO 

9. Maw dultMted person tnhlal here to tekftowlecfte receipt of cooler: __ J'"!...,;;,c __ cdate),_...,::?::;_,-_;.../..o"-?_-_.'9';:,(' __ 

1. LQG·!II PMA~E: Date u~les wrt lotttd·ln: l-/l '11 

., (print) _.;;;J/.~1"9..__c.~{.....;;;;C .. er~re......~'t------- Colon)~ T 
,0, Oeser I be type of packing fn .cooter: __ _.h/..7.~'#-=);.:....-::.S'~,r,:.;.:f~V--;¥'11~· --~-----------------
11. Ucre all bottles sealed In atperate plastic ba;s? ••••••••••••••••••••••••••••••••••••••••••••····· 

12. Old all bottle& arrive ~roken & were labtta fn tood cOftdftlon? •••••••••••••••••••••••••••••••••• 

13. Vert all bottle labela complete CiO, date, tf~, afsnaturt, preatrvatiYI, ttc.)? •••••••••••••••••• 

''· Did ell bottle labela egreo vfth custody pe~ra? •••••••••••••••••••••••••••••••••••••••••••••••••• 

15. Vert correct container& used for the testa indicated? ••••••••••••••••••••••••••••••••••••~•••••••• 

t6. Vere correct pre&ervatlvta tddtd to •~lea? •••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
17. Was • aufffcient aeount of s~lt aent for teste l~icat~ ...................................... . 

11. \:trt ~les abient In V04 l~les7 If lr.l, ll&t.by CU: -----------------

19. Was tha shi~nt •~cr~tod? .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•... 

CiW 
(if _f) 

<tiD 
~ 
ctiiJ 
~ 
~ 
<W 
~ 

110 

NO 

110 

110 

110 

10 

1:0 

110 

a:O 

20. "" tilt project 1111\alet celled arw!s uatiis d!ltusftd? If TES, tlvt dctafla on the beet. of thia fcrr. •• TU (_!!J 

21 • .,,.. was called ? IY~Oftl' 
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CIDJI ENVIRONMENTALINDUSTRIAL 
~ffV't RESEARCH ASSOCIATES, INC CHAIN OF CUSTODY RECORD 

~~:·s; ):;;;4 WftFB c;,/e £5-17 
NO. 
Of 

CON-

t----,r---lrl-h~q,.h--,--~---------------1 TAINERS 

... ca 
::E ~ 8 1:1 

SAMPLE J.D. 

6hiitlll4 [71 l-2 ().5-;;. .s- ~ 4 
~IJ3'J~illllt I L/1 I l!). 2 IJ, ~- J I~-,. 'J 
~t;!BI4iluLJ71 I /1 ~ ·~ '2·5- f.~_,. ·LJ 
~n.itiJin47l/l I B-;;.. ~5 -4,5' I 
~h .!hAn~ ;z I I/ I s -2 t.J G -6 .. ~ " -·- 4 
~/,3;"1 tts J. L/1 I 6- ~ q.s- ·6 ·":l; I 
ki,Jhi 112111 vi B ---;l ~~s -8. ~ / 

~ q 
r6/!311ti!J.Olfl r II~- c"l ~s--=8.5' / I 
1fi1Shi k~~~~---1/IB- .3 0 - 2 / '1 
1!;[J1lq1JJJ. fi vI Jg-_3 0- 2 / ., 
leA ,4f{ h1~'1 T-1/E-::> "2"' 4 / 

---

L./ 
· !Clt;h( I ,15( L,..l 18-3 -:1"',. Lt"' • 

!&ir3/qti,~521T..J IK- -s 4 -c 7 I 1l 
u,3Jqtli-:tSR r / r 1 R <~ 4 -, .,.. 1 ,, 

~/t3/1/li.5D51 l/l cz -3 b- ~- / ; I t{ 

~ .. z :: 
e 5 
0 ~ ... .. 
> ' ffi ~ 
"' ... 
~ 1 .. ~ 
~ 
~ 

~ 
1'11 1/1/ 

II I I'/ 
;/I/ 

I/ 
1/l/ 

/ 
/I/ 

v 
vv 

v 
1/1/ 

/ 
VI;"' 

11 I I V 
vv 

Date/llme Received by: (Signilture) Requested Turnaround 

__ 24 - 48 hours 

REMARKS 

Regulatory Concerns 
__ RCRA 

__ NPDES 

161 James Drive West 
St. Rose, LA 70087 

(504)469-0333 

FOR 
lAB 
USE 

ONLY 

lAB 
I. D. 

• 
0( 

01 
0:2 

Ol 

01 
DJ 
iJ'( 

oy 
{) s 
Dr-
t;t 

06 
o'J 
0·1 
0¥ 

I ~JWPEID ~/(.~6~~ 

t-....;:::;.....r,.:--tf'l'jF¥~rY-----+---::-:-~---+-------------~ ___ less than 5 days 
ature) Date/Time Received by: (Signilture) __ less than standard __ Drinking Water __ None 

I . Standard ClP Other _________ _ 

LABORTARY APPROVAL REQUIRED PRIOR TO SAMPLE SUBMISSION 

Relinquished by: (Signilture) .. j_ ~:;:~··,--, 6-~;oD 

White Copy ____ _ t/' ' Canary Copy Pink Copy__ __ 

~tfT~" NAMJ A~Q ft1Cit4~ ~~M~Eil 
• . !i§..~ 

. e;,~'3! . : 1~-. 
i~· :0 
.t":·· 

----- ............. - ........,__.. ---- _,___. .__.... --- -- , •.. --
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rID A ENVIRONMENTAL INDUSTRIAL 
~~,.,.,. RESEARCH ASSOCIATES, INC. CHAIN OF CUSTODY RECORD 

~~~;o .. ~i{ ~~~~jk ~ttft3 Sc/e ~>'I 7 

1111:1 

:; I SAMPLE 1.0. 

" 
l&ftffitl r~o~l/ I I·E-5 6 -Cf) 
lwfiititll1o.?l-- 1/ 1 ~-3 ~ ;' 6> a L. 
~{t3/'if11qo d-I-1/TR I A- · 0 - :J."' 
lclticulltto .1! /1 I g r A' o - 2-"' 
Gfr5/1/ 114011 l/l rst A- 2- 4-
!olrifqtfttto1l-l IISJ!f -z.~'f/ 
wl,;tqil~ 1~ I I/ I Bl A l-1- '/ 
~fi-stqd(q{~ l/1 liS/ A- 4- ~--
IUJ44tlf1.w l/l l~tl} Qc.'- gc, 7 

l1Jgfot} IICJ:;l~ I I /1 {5( 4 h -8-
r(:{,~#tl1Lf1 ~~ /1. ··-1Jt,f J.t, In-8 / 
rr.----.-11 ' , I ~~-· 

NO. 
OF 

CON-
TAINERS 

1 
tf 
4-
I 
[j 
' I 
4 

J 
lj 
I 
I 

~ ,. 
~ .. 
z ~ 
~ () 
0 ~ 
~ ~ 
ffi ~ 
"' .... 
~ 1 :; ... ... 
~ 
:::E 
< 
"' 

~ 

I~ I 

v 
II/ I/"' 
/I/ 

v 
/[/ 

v 
vi/ 

v 
v 

......... ,., 
ld/1 I I ~ 
v 

Date/Time Received by: (Signature) Requested Turnaround 

__ 24 - 48 hours 

t-_;:;'t-t-H-tff-t-------+---:::-:-":=---+--------------i ___ less than 5 days 

Regulatory Concerns 
__ RCRA 

__ NPDES 

REMARKS 

.....,._,-"""'"""" ,.... 
161 James Drive West 

St. Rose, LA 70087 
(504) 469-0333 

1
fP~ODE ID 

~/ff{ I'M 

--
FOR 
LAB 
USE 

ONLY 

LAB 
I. D. , 

or 
or 
tJ'f 

tJf 

IJo 
!0 
i! 
It 
/( 
~~ 
/).. 

DAte/Time Received by: (Signature) __ less than standard __ Drinking Water __ None 

I Standard ClP Other _________ _ 

LABORTARY APPROVAL REQUIRED PRIOR TO SAMPLE SUBMISSION 

Date/' Time Received for a..bor~tory by: (Sif}n•tut•J DAte'/ lime I CONTACT NAME ANq P~ONI .. ~UM,ER 

6 -/r ;tJoo , ;:~: 
Relinquished by: (Signature) 

White Copy ____ _ 

........... 



ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 7008i 
(504) 469-0333 

____________________________ LABORATORY REPORT ____________________________ _ 

Prepared for: WALK HAYDEL & ASSOC. 
Attention: MR. RAY VACHON 

600 CARONDELET ST. 
NEW ORLEANS, LA 70130 

Lab Episode Number: R106NP 
Work Order Number: 5380 
Date Received: 06/12/91 

SAMPLE ID 

TH-20 
MW-1 
BS- BLANK SPIKE 
BD-BLANK SPIKE DUPLICATE 
MS-MW-1 
MD-MW-1 
MW-2 
MW-5 
TRIP BLANK #4 
TRIP BLANK #3 
UST NO. 2 
BS- BLANK SPIKE 
BD-BLANK SPIKE DUPLICATE 
MS-UST NO. 2 
MD-UST N0.2 
BU-UST NO. 2 
EFFLUENT 
BS-BLANK SPIKE 
BD-BLANK SPIKE DUPLICATE 
MS- EFFLUENT 
MD-EFFLUENT 
EFFLUENT 
BS-BLANK SPIKE 
BD-BLANK SPIKE DUPLICATE 
MS-EFFLUENT 
MD-EFFLUENT 
TRIP BLANK #2 
TRIP BLANK #l 

NARRATIVE 

Task Order Number: 063 
Job Number: 5362.51 
Subcontract Number: 8889-001 

LAB ID 

Rl06NP01 
Rl06NP02 
Rl06NP03 
Rl06NP04 
Rl06NP05 
Rl06NP06 
Rl06NP07 
R106NP08 
Rl06NP09 
R106NP10 
Rl06NP11 
R106NP12 
R106NP13 
Rl06NP14 
R106NP15 
R106NP16 
R106NP17 
R106NP18 
R106NP19 
R106NP20 
R106NP21 
R106NP22 
R106NP23 
R106NP24 
R106NP25 
R106NP26 
Rl06NP27 
Rl06NP28 

MATRIX 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

The above samples were received for the Holloman AFB Site SS-17 Project, and 
the samples were assigned the lab identification numbers as indicated. This Lab 

l 
! 
l 

l 
I 

j 

\ 

' 

Episode is one of three belonging to this project: Rl06NP received 06/12/91, I 
Rl06NS received 06/13/91 and Rl06PM received 06/14/~1. 

Tests for Volatile Organics (VOAs) by Method 8240, Total Petroleum 
Hydrocarbons (TPH) by Modified Method 8015, Total Lead by Method 3020/7421 and one f 
Flash Point by Method 1010 were performed on the samples in accordance with :he • 

----~~~JI ENVIRONMENTALINDUSTRLAL __________________ __ 

f;;IIV1 RESEARCH ASSOCIATES, INC. I. 
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ab Number: Rl06NP 
Page Number: 2 

Narrative Continued -

assignments on the attached chain of custody record. 
Samples listed on the chain of custody record with a "QC" designation were 

treated as requiring Blank Spike, Blank Spike Duplicate, Matrix Spike and Matrix 
Spike Duplicate determinations, and the samples prepared for this purpose are 
indicated by the prefixes "BS", "BD", "MS", and "MD" respectively in the Sample 
!D's given above. One exception is BU-UST NO. 2 where "BU" indicates a duplicate 
determination of flash point on sample UST NO. 2. 

In the Quality Control VOA Matrix Spike Results Summary of Batch QC Sample 
06NP26, a percent recovery for Benzene is above the QC Range and the Relative 
Percent Difference (RPD) is greater than the RPD Limit. This was due to 
interference from the high level of Benzene (17,000 ppb) in the EFFLUENT sample 
from which the Matrix Spikes ~ere prepared. 

In the Gas Chromatography QC Results Summary (for TPH) several parameters are 
outside of the QC Ranges or above the RPD Limits. A reextraction of the entire 
batch was scheduled but no sample remained. One extract, the matrix spike of "MW-
1" was reinjected to confirm the findings. Although the blank spike and matrix 
spike duplicate results are erratic and below acceptable criteria, good 
correlation between the matrix spike (diesel oil) and the surrogate (pentacosane) 
is demonstrated. It appears that only a few extractions exhibited poor recovery. 
The sample surrogate recoverias ranged from 59 to 106%. 

The chain of custody record is included with this report. 
If you have any questions regarding this analysis, please contact the Project 

Coordinator. 

Technical Review/Clerical Accuracy/Report Completeness Certified By: 

Ric~och, PhD 
Project Coordinator 

Method Compliance Certified/D~ta Released By: 

Date 

John R. Troo Date 
V.P./Ope General Manager 

7-1-'1/ 
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ab Number: Rl06NP 
Page Number: 3 

__________________________ GENERAL CHEMISTRY RESULTS ________________________ __ 

TH-20 
DATE/TIME SAMPLED: 06/11/91 09:25:00 

Concentration Units POL 

Lead (graphite furnace) 0.028 mg/1 (ppm) 0.005 

MW-1 
DATE/TIME SAMPLED: 06/11/91 10:32:00 

Concentration 

Lead (graphite furnace) 0.008 mg/1 (ppm) 0.005 

BLANK SPIKE 

% Recovery 

Lead (graphite furnace) 97 0.04 mg/1 (ppm) 

BLANK SPIKE DUPLICATE 

% Recovery 

Lead (graphite furnace) 96 0.04 mg/1 (ppm) 

MATRIX SPIKE MW-1 

% Recovery 

Lead (graphite furnace) 99 0.04 mg/1 (ppm) 

MATRIX SPIKE DUPLICATE MW -1 

% Recovery 

Lead (graphite furnace) 100 0.04 mg/1 (ppm) 

MW-2 
DATE/TIME SAMPLED: 06/11/91 11:30:00 

Concentration 

Lead (graphite furnace) 0.005 mg/1 (ppm) 0.005 

._EIRA ENVIRONMENTAL INDUSTRiAL __________________ ~ 
RESEARCH ASSOCIATES, INC. 
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ab Number: R106NP 
Page Number: 4 

MW-5 
DATE/TIME SAMPLED: 06/11/91 12:45:00 

Concentration 

Lead (graphite furnace) 0.015 mg/1 (ppm) 0.005 

UST NO. 2 
DATE/TIME SAMPLED: 06/10/91 19:18:00 

Lead (graphite furnace) 
Flash Point 

Lead (graphite furnace) 

Lead (graphite furnace) 

Lead (graphite furnace) 

Lead (graphite furnace) 

Flash Point 

Concentration Yilill m 
3.2 

~25 
mg/1 (ppm) 0.25 
deg.C 

BLANK SPIKE 

% Recovery 

111 0.04 mg/1 (ppm) 

BLANK SPIKE DUPLICATE 

% Recovery 

98 0.04 mg/1 (ppm) 

MATRIX SPIKE UST NO. 2 

% Recovery £L 

DO 0.04 mg/1 (ppm) 

MATRIX SPIKE DUPLICATE UST N0.2 

% Recovery 

DO 0.04 mg/1 (ppm) 

DUPLICATE UST NO. 2 

Concentration 

~25 deg.C 

so 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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ab Number: Rl06NP 
Page Number: 5 

EFFLUENT 
DATE/TIME SAMPLED: 06/10/91 16:49:00 

Concentration Units POL 

Lead (graphite furnace) BQL mg/1 (ppm) 0.005 

BLANK SPIKE 

~ Recovea g, Units 

Lead (graphite furnace) 96 0.04 mg/1 (ppm) 

BLANK SPIKE DUPLICATE 

Test % Recovea R Units 

Lead (graphite furnace) 96 0.04 mg/1 (ppm) 

MATRIX SPIKE EFFLUENT 

Test % Recovery R Units 

Lead (graphite furnace) 95 0.04 mg/1 (ppm) 

MATRIX SPIKE DUPLICATE EFFLUENT 

Test % Recovezy R Units 

Lead (graphite furnace) 96 0.04 mg/1 (ppm) 

QUALITY CONTROL LAB BLANK 

Test Concentration Units .fQ1 

Lead (graphite furnace) BQL mg/1 (ppm) 0.005 

BQL: Below Quantitation Limit 
DF: Dilution Factor 
POL: Practical Quantitation Limit 
SL: Spike Level 

DF 

._EIRA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 
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ab Number: Rl06NP 
Page Number: 6 

QC REPORT 

BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE % Dup. % QC RPD 
TEST SAMPLE LEVEL/UNIT Recovery Recovery Range RPD Limit 

-----------------------~ ------ ---------- -------- -------- ------
Lead (graphite furnace) 06NP02 0.04 mg/1 97 96 80-120 1 20 
Lead (graphite furnace) 06NP11 0.04 mg/1 111 98 80-120 12 20 
Lead (graphite furnace) 06NP22 0.04 mg/1 96 96 80-120 0 20 

MATRIX SPIKE RESULT SUMMARY 

BATCH QC SPIKE % Dup. % ADVSY RPD 
TEST SAMPLE LEVEL/UNIT Recovery Recovery Range RPD Limit 

------------------------ ------ ---------- -------- -------- ------

Lead 
Lead 
Lead 

DO: 
RPD: 
NOTE: 

(graphite furnace) 06NP02 0.04 mg/1 99 100 80-120 1 20 
(graphite furnace) 06NP11 0.04 mg/1 DO DO 80-120 20 
(graphite furnace) 06NP22 0.04 mg/1 95 96 80-120 1 20 

Diluted Out 
Relative Percent Difference 
A set of blank spikes is analyzed after every twentieth sample. Blank 
spike recoveries exceejing an established "QC Range" or "RPD Limit" 
trigger reanalysis of all samples in the batch. Results of matrix spikes, 
performed in duplicate on the twentieth field sample in a batch, 
exceeding "ADVSY Range" or "ADVSY RPD", are generally reported without 
remediation. Established ranges and limits are actual registers of the 
precision and accuracy capabilities of the methods on clean matrices and 
genuine field samples. 

-EIRA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Client: WALK-HAYDEL & ASSOC. 
Sample: ..:~:oTHu..-~2~0~-----------
Lab ID: Rl06NP01 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/19/91 
Date Sampled: 06/11/91 
Data File ID: RE170P 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrvlonitrile 
Chloromethane 
Bromometbane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

11.39 

11.3S 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
440. D 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

16. 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone B 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

.fQ1 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
s. 
s. 
s I 

s. 
25. 
s. 
s. 
s. 
s. 
s I 

s. 
s. 
s I 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 

10. 
10. 
s. 

10. 
10. 
10. 

0 
s. 
s. 

QC 
SURRQGATE RECOVERY (%) Range 
1,2-Dichloroethane-d4 ~ 76-114 
Toluene-dB --2[_ 88-110 
4-Bromofluorobenzene --22_ 86-115 
pH _2_ 

D Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE170J MS : Matrix Spike Compound Level: _N~A~--

.......__ rJDJI ENVIRONMENTAL INDUSTRIAL _________ __ 
f;;fiV't RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~79P 35.9-399.9 aMu. ¥Vc 

I I I I 
I ~~9 2~9 3~9 

I I It I I I I I I I I I I I I I I I I I I I I 

-
-
-

248999 

229999 

299999 

~89999 

~69999 

:-

~49999 

~29999 

1.99999 

89999 

69999 

-
-
-
-
-
-
-

{'.l ~' 
I,\ 'If 

49999 

29999 
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- ~)\l 
•t: -
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~ 
ID 

m= 

• 6 8 J.9 

R~96NP9J.(WATER> 

I I I I I I I I 5~9 6~9· 
I I, I I I I I I I I I I I I I I I I I 

.n ..... 
I ... .. c: ... 

! .... 
c: 
.X ..... e e pa ~ 

::!j 
0 "t. -= .:::1 u -I 9 ... ..... - -::::::1 LQ 
~ ~ ~ .....= 

:j 
~ 

~ 
d. 

L 
• J.2 J.4 J.6 J.8 

Data File: >E170P::D3 Quant Output File: AE170P::QT 
Name: WH R106NP01 

I I I I I I I I 

.., 

.0:: 

l!il 
""" ~ 
i; 

j 
! 

! 
29 

Mise: (WATER) 5. Oml TH-20 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 20:09 
Injected at: 910619 19:41 
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TOTAL ION CHROMATOGRAM 
File >E~79Q 35.9-399.9 aMu. ~Yc R~96HP9~<WATER> 

~~9 2~9 3~9 5~9 6'i19 
189999 

I I I I II I I. IIIII III~ I I I I I I I I·- 1 111 l1 11 r- I I I I I II I I I I I I I I I I I I I I I I I I -

169999 
- }¥-~~\ - IJ\'If. - 10 .... 

149999 - I 
Ql 

129999 

~99999 

89999 

- Iii .. ... ... Iii - :;e .... 
c: e - .21 0:. 

:a 
~ e a:! u - ... 0:::00 

.... 

i 
:::11 I ...., 

.it: ~ ~ - - Q -1 .J._ .3 - ..:! .s:/ .... .... 

69999 

49999 

- -5 D 

~ .0:: 
0 

~ E - e 
- a::ll 

~ ~ - sa ~ 
- T" 

29999 -
-
_\. ...... ..... 

I I I I I 

4 6 8 J.9 J.2 J.4 J.6 J.8 

Data File: >El70Q::D3 Quant Output File: AE170Q::QT 
Name: WH Rl06NP01 

I I I I 

~:5dil 

8'iJ9 
I I II I 

~ 

~ .. -a 
g 

II= 

""' :E 
12 -.J-

.AJ 

29 

Mise: (WATER) 1: 5dil TH-20 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 20:52 
Injected at: 910619 20:30 
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Client: 
Sample: 

Date Extracted: 
Date Analyzed: 

NA YALK-HAYPEL & ASSOC. 
06/19/91 MY-1 

Lab ID: Rl06NP02 Date Sampled: 06/11/91 
Method: SY 846-8240 Data File ID: REl?OM 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Cbloride 
Chloroethane 
Hethylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dicbloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dich1oropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

11.44 

2-Chloroethylvinyl ether {1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene {total) 

Concentration 
(ug/1) 

BQL 
BOL 
BOL 
BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BOL 
870. 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dih.te Acid 
B Detected in blank 

~ 
(ug/1) 

soo. 
soo. 
100. 
100, 
100 
100, 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 

100. 
100. 
so. 

100. 
100. 
100. 
100. 
so. 
so. 

SURROGATE RECOVERY {%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQl_ 
Toluene-dB __i2_ 
4-Bromofluorobenzene 
pH _2_ 

_2.L 

76-114 
88-110 
86-11S 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SOO ugjl PQL: Practical Quantitation Limit 
Associated Blank: VOA RE170J MS : Matrix Spike Compound Level: ~N~A~---

.___ rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
J;;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~79M 35.9-399.9 aMu. ~Yc R~96NP92<WATER> 

~~9 2~9 3~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

5~9 6Cjt9 
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- QD ....... 

49999 - ~ - ~ 

- ~"+- ~ 
- , 
-
- I I I I I I 

4 6 8 ~9 ~2 ~4 ~6 18 

Data File: >E170M::D3 Quant Output File: AE170M::QT 
Name: WH R106NP02 
Mise: (WATER) 1:10dil MW-1 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 18:01 
Injected at: 910619 17:33 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: VOA BLANK SPIKE El70K Date Analyzed: 06/19/91 
Lab ID: BS06NP03 Date Sampled: NA 
Method: SW 846-8240 Data File ID: RE170K 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 

Chromatographic 
Retention Time 

(min.) 

4.91 

12.84 

11.37 

15.40 
18.00 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 

96% MS Recovery 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 

97% MS Recovery 
BOL 
BOL 
102% MS Recovery 
BOL 
BOL 
BOL 
BOL 

94% MS Recovery 
95% MS Recovery 

BOL 
2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in of Dilute Acid 

B Detected in blank 

m1 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5. 
5. 

SUBROGATE RECOVERY (%) 

Presence 
QC 

Range D Quantitated by a Secondary Dilution 
l,2-Dichloroethane-d4 ~ 
Toluene-dB __22_ 
4-Bromofluorobenzene ~ 
pH J!a._ 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 50 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE170J MS : Matrix Spike Compound Level: 50 ug/1 

.....__ rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
£;ffV"' RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM I 
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Data File: >E170K::D3 Quant Output File: AE170K::QT 
Name: WH BS06NP03 
Mise: (WATER) S.OmL VOA BLANK SPIKE E170K INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

FEB89 

Operator ID: BRUCE 
Quant Time: 910619 16:44 
Injected at: 910619 16:13 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: VOA BLANK SPIKE PUP. El?OL Date Analyzed: 06/19/91 
Lab ID: BD06NP04 Date Sampled: NA 
Method: SW 846-8240 Data File ID: REl?OL 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Yinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluorometbane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Etbylbenzene 

Chromatographic 
Retention Time 

(min.) 

4.93 

12.88 

11.41 

1S.43 
17! 99 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
101% MS Recovery 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 

91% MS Recovety 
BOL 
BOL 
lOS% MS Recovery 
BOL 
BOL 
BQL 
BOL 

94% MS Recovery 
95% MS Recover.y 

BOL 
2-Cbloroetbylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

.fQL 
(ug/1) 

so. 
so. 
10. 
10. 
10 
10. 
s. 
s. 
s. 
s! 
s. 
s. 
s. 
5. 
5. 
5! 
5. 
5. 
5. 
5. 
s. 
5. 
5. 
5. 
5, 
5. 
5. 
s I 
5. 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5. 
5. 

~S~VRR~O~G~A~T~E~R~E~C~O~V~E~RY~--~(~%~)~~R~a~n8ge~ D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQ2_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB ~ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene __21_ 86-115 Coeluting Interference 
pH -Na_ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA REl?OJ MS : Matrix Spike Compound Level: SO ug/1 

~- rJJ:JJI ENVIRONMENTAL INDUSTRIAL _________ _ 
~ffV't RESEARCH ASSOCIATES, INC. 

C-110 



TOTAL ION CHROMATOGRAM 
File >E~?9L 35.9-399.9 aMu. ¥Yc BD06NP04<WATER> 5.9ML UOA 

~~9 2"9 3~9 
I I ' I I I I I , I I I I I I I I I I I I I I I I I , I I I I I I I I I 

5"9 6~9 ?Cjt9 8Cjt9 
I I I I I I I I I I I I I I I I I I I I I , I I I I I I I I I I I I I I I 

229999 

299999 

1-

'YI- ~A.\ -
1- ~\'1-\ 
- lit) 

~89999 
"C 

1- I 
~ - = 

~69999 
~ 

1- ... ..... 

~49999 

~29999 

89999 

69999 

49999 

- ~ ~ 1- ... ..Q 

- ~ 5 ... 
~t 1- 0 ~ ~ .. 

~ - D I 
=i ..... ,.:: .p 

1- ! i3 s; s I ..= - 2 c ~ .:2 0 g -- :::a 
N Uo ! - ~ -E ..2 sa - J; ~ -

;t 
i:;-

- ·' . -
29999 -

-I\. - I ' ' I 

4 6 8 ~2 ~8 

Data File: >E170L::D3 Quant output File: AE170L::QT 
Name: WH BD06NP04 
Mise: (WATER) 5.0mL VOA BLANK SPIKE DUP. E170L INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: BRUCE 
Quant Time: 910619 17:22 
Injected at: 910619 16:52 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: MW-1 MATRIX SPIKE Date Analyzed: 06/19/91 
Lab ID: MS06NPOS Date Sampled: 06/11/91 
Method: sw 846-8240 Data File ID: RE170N 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acr,yloni trile 
Chloromethane 
Bromomethane 
Vinyl Cbloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Tricblorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

4.86 

11.42 

12.77 

11.3S 

1S.31 
17.93 

2-Chloroethylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 

96% MS Recovery 
BOL 
BOL 
BOL 
BOL 
830. 
BOL 
BOL 
BQL 
BOL 
BOL 

92% MS Recovery 
BQL 
BOL 
101% MS Recovery 
BQL 
BOL 
BOL 
BOL 

93% MS Recovery 
95% MS Recovery 

BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dilute Acid 
B Detected in blank 

~ 
(ug/1) 

500. 
500. 
100. 
100. 
100. 
100., 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 
so. 

100. 
100. 
so. 

100. 
100. 
100. 
100. 

50. 
so. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 --22_ 
Toluene-dB __22_ 
4-Bromofluorobenzene ~ 
pH _2_ 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SOO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE170J MS : Matrix Spike Compound Level: SOO ug/1 

.___ rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
c;.ffV't RESEARCH ASSOCIATES, INC. 

C-112 



TOTAL ION CHROMATOGRAM 
File >E.179N 35.9-399.9 aMu. ~Yc MS96NP95<WATER> .1:.19dil MW 

.1~9 2Cjt9 3~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

5~9 6Cjt9 
I I I I I I I I I I I I I I I I I I I I I 

7Cjt9 8~9 
I I I I I I I I I I I I I -

- ·~ ~"'-~ -
- u\1> 

229999 

299999 
- or:. 

"C 

- I 
Qlo .189999 
II: - ~ - c: • .169999 

- ~ ... 
- &; ~ .... 0 - ii 

Q - ~ - § 11:1 c y - ... .. ~ e Iiiii - .... ._ 
i:5 0:: 

6 I !!! e ~ 
I - ~ ~ .:a .... - :a ~ g ~ - e 2 

- J5 -;0 
~ 

-
~ ~ - ~ 

=Il-l 

.149999 

.129999 

.199999 

89999 

69999 

49999 

29999 

I I 

4 6 8 .19 .12 .14 .16 .18 

Data File: >E170N::D3 Quant output File: AE170N::QT 
Name: WH MS06NP05 
Mise: (WATER) 1:10dil MW-1 MATRIX SPIKE INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 18:44 
Injected at: 910619 18:20 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: MW-1 MATRIX SPIKE DUP. Date Analyzed: 06/19/91 
Lab ID: MD06NP06 Date Sampled: 06/11/91 
Method: SW 846-8240 Data File ID: RE1700 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

4.88 

11.44 

12.84 

11.37 

1S.40 
17.97 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

95% MS Recovery 
BOL 
BOL 
BOL 
BOL 
860. 
BOL 
BQL 
BOL 
BOL 
BOL 

93% MS Recover,y 
BOL 
BOL 
104% MS Recovery 
BOL 
BOL 
BOL 
BOL 

97% MS Recover,y 
97% MS Recover,y 

BOL 
2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

~ 
(ug/1) 

500. 
500. 
100. 
100. 
100. 
100. 

50. 
50. 
50. 
so. 
50. 
so. 
so. 
so. 
50. 
SO. 
50. 
so. 
50. 
so. 
so. 
so. 
so. 
so. 
50. 
so. 
so. 
so. 
so. 

100. 
100. 
so. 

100. 
100. 
100. 
100. 
so. 
so. 

SUBROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQl_ 
Toluene-dB ~ 
4-Bromofluorobenzene ~ 
pH _2_ 

76-114 
88-110 
86-11S 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SOO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA REl?OJ MS : Matrix Spike Compound Level: SOO ug/1 

.__ f:JDJI ENVIRONMENTAL INDUSTRIAL _________ ~ 
l;ffV1 RESEARCH ASSOCIATES, INC. 

C-114 



TOTAL ION CHROMATOGRAM 
File >E~790 35.9-399.9 aMu. ~Yc MD96NP96<WATER> ~:~9dil HW 

~~9 2~9 3~9 
111111111- I I I II I I··- ·········- I I I I I I II·-

5~9 6~9 
I I I I Ill I I I I I I I I I I I I I I I 

7'!J9 8'!J9 
I I I I I I I I I I II I -

,-229999 

299999 
-
-
-

~89999 -
-
,_ ~69999 

~49999 

~29999 

~99999 

89999 

69999 

49999 

29999 

-
----
-
--
-
-
---
-: 
-l. -

,v.<-

'~ru\"' 

4 . 6 

.. ... 
~ 
~ 
~ 

0 

E 
~ m --~ 
)... 

I I 

8 ~9 

o.i'l -a 
I ., 
c: 
2 ... 
&) 

~ ... 
ii ..12 
..... c 
~ ~ ... 

!8 .... .... .... ~ I ..... § .. 
! ' .J: ::I 

"' ~ 1 -....... 
~ 

~ : 

' ~2 ~4 ~6 ~8, 

Data File: >E1700::D3 Quant Output File: AE1700::QT 
Name: WH MD06NP06 

~ • 
~-.. 
~ 
g .... 
Q 

E 
J; 

I 
-.:t 

29 

Mise: (WATER) 1:10dil MW-1 MATRIX SPIKE DUP. INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 19:30 
Injected at: 910619 18:59 
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lient: ~ALK-tlAYDEL & ASSOC. 
Sample: MW:..=.._,-2=------------
Lab ID: Rl06NPOZ 
Method: S~ 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/19/91 
Date Sampled: 06/11/91 
Data File ID: RElZOS 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trich1oroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroetbane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

11.41 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BQl, 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
260. 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BQL 
BQL 
BQL 

2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BQL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

fQ1 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 

5. 
s. 
s. 
5. 
s. 
s. 
5. 
s. 
5. 
s. 
s. 
s. 
5. 
5. 
s. 
s. 
5. 
5. 
5. 
s: 
s. 
S, 
s. 

10. 
10. 
s. 

10. 
10. 
10. 
10. 
s. 
s. 

SURROGAJE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 --22_ 
Toluene-dB ~ 
4-Bromofluorobenzene __22_ 
pH _2_ 

76-114 
88-110 
86-llS 

Surrogate Spike Level: SO ug/1 
Associated Blank: VOA RE170J 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

DO 
BQL: 
PQL: 
MS : 

Coeluting Interference 
Diluted Out 
Below Quantitation Limit 
Practical Quantitation Limit 
Matrix Spike Compound Level: NA 

~- rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
J;;ffV1 RESEARCH ASSOCIATES, INC. 

C-116 



l 
TOTAL ION CHROMATOGRAM t 
File >E.179S 35.9-399.9 aMu. \'Vc R.196NP97<WATER> 5.9M!., 

• ' ' ' '' ' Hiff!l, ' ' I ' ' ?,!'!1, ' 'I ' ' l'.!'!'i'.' ' I ' ' :":!'!'i'. ' ' I '' ;;,!'!'i'. ' ' I '' IW!", ' ' I ' ' ?,'i'!", ' ' I ' ' ~!!" I 
~~~\ 
~\V 

'9 
I ... 
ii 

.14999 - .... 
0:: .! 1!1 
0:: ~ ..8 tlG 

'1:1 ~ U' e • • c ~ 

.2 

~ 
0:: ,.., 

l 
!I -il5 !:a -..R ~ 

-6 <'I 
Oo -6 ~ 
2' 

CD --sa-

4 6 8 

Data File: >E170S::D3 Quant output File: AE170S::QT 
Name: WH R106NP07 
Mise: (WATER) 5.0ml MW-2 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: JOHN 
Quant Time: 910619 21:37 
Injected at: 910619 21:05 

C-117 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: MW-5 Date Analyzed: 06/21191 
Lab ID: Rl06NP08 Date Sampled: 06/11/91 
Method: SW 846-8240 Data File ID: RE172D 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Tricblorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodich1oromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

11.43 

11.36 

15.40 

18.19 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
120. 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 

1400. 
BOL 
BOL 
BQL 
BOL 

42. 
BOL 
980. 

2-Ghloroetbylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total> 18.42-19.11 210. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

m 
(ug/1) 

250. 
250. 

50. 
50. 
50. 
50. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 
25. 
50. 
50. 
50. 
50. 
25. 
25. 

~S~URR~O~G~A~T~E~R~E~C~O~V~E~RY~----~<~%~)~~R~a~n5ge~ D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQ2_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _lQl_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQ2_ 86-115 Coeluting Interference 
pH _2__ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: 250 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE172C MS : Matrix Spike Compound Level: ~N~A~---

.___ J:JJ:JJI ENVIRONMENTAL INDUSTRIAL _________ __ 
~f#V1 RESEARCH ASSOCIATES, INC. 

C-118 



TOTAL ION CHROMATOGRAM l 
File >E1?2D 35.9-399.9 aMu. ~Yc R196NP98 <WATER> 

I I I I I I I f~rilffll I I I I I ?l!ffll I I I I I ;31!ffll I I I I I ~!ffll I I I I I ~~'~I I I I I I ~~'f!iJI I I I I I ?l'jt!iJI I I I I I ~ Cjt!iJ I I 
499999 

369999 

329999 

289999 

249999 
...., 

Gil l ... 
~ 299999 , 1!1 6 ... = 

=8 ~ .E 
169999 E g 'ti !5 ... - I :z: Is a ... v 
129999 :::e I ~ 

U' """';. = C) - ~ E 

~ 89999 e a::a 

49999 

9 

Data File: >E172D::D3 Quant output File: AE172D::QT 
Name: WH R106NP08 
Mise: (WATER) 1:5 DI MW-5 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910621 07:49 

FEB89 

Operator ID: BRUCE 
Quant Time: 910621 09:17 
Injected at: 910621 08:51 
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Client: YALK-HAYDEL & ASSOC. 
Sample: TRIP BLANK #3 
Lab ID: Rl06NP10 
Method: SY 846-8240 

GC/MS 

Date Extracted: 
Date Analyzed: 
Date Sampled: 
Data File ID: 

NA 
06/20.1~91 ________ __ 
05121191 
REl?lF 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
1m 

(ug/1) 
50. Acrolein 

Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromgdichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetracbloroetbene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
2-Cbloroetbylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 
(1) Known to Hydrolyze in 

SURROGATE RECOVERY (%) 

Presence 
QC 

Range 
1,2-Dichloroethane-d4 _lll_ 
Toluene-d8 _lQ2_ 
4-Bromofluorobenzene _lQ[_ 
pH _L_ 

76-114 
88-110 
86-115 

Surrogate Spike Level: 50 ug/1 
Associated Blank: VOA RE171C 

BQL 
BOL 50. 
BOL 10. 
BQL 10. 
BOL 10. 
BOL 10. 
BOL 5. 
BOL 5 I 

BOL 5 I 

BQL 5. 
BOL 5. 
BOL 5. 
BOL 5 I 

BQL 5. 
BOL 5 I 

BOL 5. 
BOL 5. 
BOL 5. 
BQL 5 I 

BOL 5 I 

BOL 5 I 

BQL 5. 
BOL 5. 
BQL 5 I 

BOL 5 I 

BQL 5. 
BOL 5. 
BOL 5 I 

BOL 5. 
BOL 10. 
BOL 10. 
BOL 5. 
BOL 10. 
BOL 10. 
BOL 10. 
BOL 10. 
BOL 5. 
BOL 5 I 

of Dilute Acid 
B Detected in blank 
D Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

DO 
BQL: 
PQL: 
MS : 

Coeluting Interference 
Diluted Out 
Below Quantitation Limit 
Practical Quantitation Limit 
Matrix Spike Compound Level: NA 

.__EIRA ENVIRONMENTAL INDUSTRIAL-----------
RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~7~F 35.9-399.9 aMu. ~Yc R~96HP~9 <WATER> 5.9 ML 

~~9 2~9 3~9 4~9 5~9 6~9 7CjJ9 
I I I I I I I I • 111111111- I I I II I I I 1- I I I I I I I I I I I I I I I I I I I I I I Ill I I I I I I I I I I I I I I I I I I I I -

299999 

~89999 
~\'' 1-

-
1-

-
~69999 1- ..-t ._ 

I 
! 

~49999 

~29998 

89999 

69999 

~ 
... 

1- E:! .. -N 

~ 0::: .. 
1- ..Q sg ..Q • 15 6 - c I .. ::0 -:::li .... ::;:: 00::: ~ 
1-

~ 2i 1117 ~ -a :::1 

I I 
~ - e' .. ""T. 

0 c -- i a ..... IN - 1il -E e sa - 2' ...::!! 
m ...... .. - i- Q 

- I 
t"l ..--

-
-
_ll 

I ! I I . . 
4 6 8 ~a ~2 ~4 ~6 ~8 

Data File: >El71F::D3 Quant output File: AE171F::QT 
Name: WH Rl06NP10 
Mise: (WATER) 5.0 ML TRIP BLANK #3 INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

Operator ID: JOE 
Quant Time: 910620 12:10 
Injected at: 910620 11:41 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: EFFLUENT Date Analyzed: 06/20/91 
Lab ID: Rl06NP22 Date Sampled: 06/10/91 
Method: sw 846-8240 Data File ID: RElZli 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrvlonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

11.40 

15.43 

18.23 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 
BOL 

17000. 
BOL 
BOL 
BOL 
BOL 

18000. 
BOL 

2600. 
2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.43-19.12 8500. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

POL 
(ug/1) 
5000. 
5000. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1000. 
1000. 

500. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 

~s~URR~O~G~A~T~E~R~E~C~O~V~E~RY~--~(~%~)~~R~a~n~ge D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQl_ 
Toluene-dB _lQQ_ 
4-Bromofluorobenzene ~ 
pH _2_ 

76-114 ** Detected Below Quantitation Limit 
88-110 CI Cannot Calculate Recovery due to 
86-115 Coeluting Interference 

DO Diluted Out 

Surrogate Spike Level: 5000 ug/1 
Associated Blank: VOA RE171C 

BQL: Below Quantitation Limit 
PQL: Practical Quantitation Limit 
MS : Matrix Spike Compound Level: ~NA~--

~- rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
~ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~7~1 35.9-399.9 aMu. ~Yc <WATER> ~:~99 dil 

I I I I 
~~9 2~9 3~9 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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,_ 249999 

-
1-

!Q - m I 
0::: 0 
~ 0:: 

IIIII - -= ... 
&::1 ~ ""' c .1!1 - ... 

:!IF 
.... 

:S g 
~ 

e ... ..!3! - I! a .c 
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........ ,..: -!.a 

- .a:::J il - • 
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- ~ _\. .... .A .... -"'. A ......... 
I . I • I 

4 6 8 ~6 

Data File: >E171I::03 
Name: WH R106NP22 
Mise: (WATER) 1:100 dil 

Quant output File: AE171I::QT 

EFFLUENT INST 7002E 

Id File: ID V2::DB 

I I I I 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

FEB89 

Operator ID: JOE 
Quant Time: 910620 16:21 
Injected at: 910620 15:55 
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Client: YALK-HAXDEL & ASSOC. Date Extracted: NA 
Sample: VOA BLANK SPIKE E171D Date Analyzed: 06/20/91 
Lab ID: BS06NP23 Date Sampled: NA 
Method: SY 846-8240 Data File ID: RE171D 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 
Chromatographic 
Retention Time 

(min.) 
Concentration fQ1 

(ug/1) (ug/1) 
Acrolein BOL SO. 
Acrylonitrile BOL SO. 
Chloromethane BOL 10. 
Bromomethane BOL 10. 
Vinyl Chloride BOL 10. 
Chloroetha~n~e----------------------------------------------------------------~B~O~L~--------------------------------------~1~0~. 
Methylene Chloride BOL S . 
1.1-Dichloroethene 4.88 97% MS Recovery S. 
1.1-Dichloroethane BOL S. 
1.2-Dichloroethene (total) BOL S. 
Trichlorofluoromethane BOL S. 
Chloroform BOL S . 
1. 2-Dichloroethane BOL S. 
1.1.1-Trichloroetbane BOL S. 
Carbon Tetrachloride BOL S. 
Brgmodichloromethane BOL S. 
1. 2-Dichloropropane BOL S. 
trans-1.3-Dichloropropene BQL S. 
Trich1oroethene 12.81 97% MS Recovery 5. 
Dibromochloromethane BOL 5. 
1.1.2-Trich1oroethane BOL 5. 
Benzene 11.3S 92% MS Recovery 5. 
cis-1.3-Dichloropropene BQL S. 
Bromoform BOL S . 
Tetrachloroethene BOL 5. 
1.1.2.2-Tetrachloroethane BOL S. 
Toluene 1S.36 101% MS Recovery S. 
Ch1orobenzene 17.93 100% MS Recovery 5. 
Ethylbenzene BQL S. 
2-Chloroethylviny1 ether (1) BQL 10. 
Acetone BOL 10. 
Carbon Disulfide BOL S. 
2-Butanone BOL 10. 
Vinyl Acetate BOL 10. 
2-Hexanone BQL 10. 
4-Methyl-2-Pentanone BOL 10. 
Styrene BOL S . 
Xylene <total) BOL 5. 
(1) Known to Hydrolyz~ in Presence of Dilute Acid 

SURROGATE RECOVERY (%) 
1,2-Dichloroethane-d4 _lQQ_ 
Toluene-dB _1Q£_ 
4-Bromofluorobenzene _lQJ_ 
pH __N!L 

QC B Detected in blank 
Range 

76-114 
88-110 
86-llS 

Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 

Cannot Calculate Recovery due to 
Coeluting Interference 

D 

CI 

DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE171C MS : Matrix Spike Compound Level: 50 ug/1 

----~JJCIJI ENVIRONMENTALINDUSTRIAL __________________ __ 
l;;ffV'I RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM I 
~F~1~-l~e~~>=E~1~?~1~D~~3~5~.~9~-~3~9~9~.=9~a-M-u-.~~~V~c------~B~S~9~6~N~P~2~3~--~<~W~A~T~E=R~>~--s=-.~9~M=L--~~~. 
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Data File: >E171D::D3 Quant output File: ~E171D::QT 
Name: WH BS06NP23 
Mise: (WATER) 5.0 ML VOA BLANK SPIKE E171D INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

FEB89 

Operator ID: JOE 
Quant Time: 910620 10:26 
Injected at: 910620 09:57 
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Client: 
Sample: 

YALK-HAYPEL & ASSOC. Date Extracted: ~N.uA...._ ______ _ 
Date Analyzed: ~~0~6/~2~0~/~9~1 _____ __ VOA BLANK SPIKE DUP. El71E 

Lab ID: 
Method: 

Date Sampled: ..,NA..._--:--------
Data File ID: :l;liR...,E.,lZs...l ..... E-. _____ _ 

BD06NP24 
SY 846-8240 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroetbane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
traus-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Etbylbenzene 

Chromatographic 
Retention Time 

(min.) 

4.92 

12.83 

11.36 

1S.39 
17.96 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BQL 

99% MS Recovery 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 
·96% MS Recovery 
BOL 
BOL 

96% MS Recovery 
BOL 
BOL 
BOL 
BOL 
lOS% MS Recovery 
104% MS Recovery 
BOL 

2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BQL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total> BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

m 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s I 

s! 
s. 
s! 
s. 
s. 
s. 
s! 
s. 
s. 
s. 
s. 
s I 

s! 
s! 
5. 
5! 
s. 
5! 
5. 
S. 
5! 
5. 

10. 
10. 
s. 

10. 
10. 
10. 
10. 
s. 
s. 

SURROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQ1_ 
Toluene-dB _lQQ_ 
4-Bromofluorobenzene _lQ2_ 
pH~ 

76-114 
88-110 
86-11S 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE171C MS : Matrix Spike Compound Level: SO ug/1 

.__ rJDJI ENVIRONMENTAL INDUSTRIAL _________ _ 
&;fiV't RESEARCH ASSOCIATES, INC. 
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TOTAL IOH CHROMATOGRAM 
File >E~?~E 35.9-399.9 aMu. ~Yc BD96HP24 <WATER> 5.9 ML 

4~9 5~9 6~9 7'iJ9 ~~9 2~9 3~9 
I I I I I I I I. e err I r r e r I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I r I I I I I I I 
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29999 -

-..:'t 
I 

4 6 8 12 ~4 16 18 

Data File: >El71E::D3 Quant Output File: AE171E::QT 
Name: WH BD06NP24 
Mise: (WATER) 5.0 ML VOA BLANK SPIKE DUPL. El71E INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

Operator ID: JOE 
Quant Time: 910620 11:15 
Injected at: 910620 10:49 
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Client: WALK-HAYDEL & ASSOC. Date Extracted: NA 
Sample: EFFLUENT MATRIX SPIKE Date Analyzed: 06/20/91 
Lab ID: MS06NP25 Date Sampled: 06/10/91 
Method: SW 846-8240 Data File ID: RE171J 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Cbloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

4.84 

12.81 

11.35 

15.38 
17.95 
18.20 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
104% MS Recovery 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

89% MS Recovery 
BOL 
BOL 

93% MS Recovery 
BOL 
BOL 
BOL 
BOL 

80% MS Recovery 
98% MS Recovery 

2500. 
2-Chloroethyivinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.41-19.12 8300. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

m 
(ug/1) 
5000. 
5000. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1000. 
1000. 

500. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _122_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _1Ql_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQl_ 86-115 Coeluting Interference 
pH _2__ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: 5000 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE171C MS : Matrix Spike Compound Level: 5000 ug/1 

"""'-- rJDJI ENVIRONMENTAL INDUSTRIAL _________ __ 
J;;,ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File }E.17.1J 35.9-399.9 aMU. ~~C MS96HP25 <WATER> 

6~9 

.1: .199di I EE I 
4~9 5~9 .1~9 2~9 3~9 
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Data File: >El71J::D3 Quant Output File: AE171J::QT 
Name: WH MS06NP25 
Mise: (WATER) 1:100dil EFFLUENT MATRIX SPIKE El71J INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

Operator ID: JOHN 
Quant Time: 910620 17:20 
Injected at: 910620 16:48 
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Client: WALK-HAYQEL & ASSOC. Date Extracted: NA 
Sample: EFFLUENT MATRIX SPIKE DUP I Date Analyzed: 06/20/91 
Lab ID: MQ06NP26 Date Sampled: 06/10/91 
Method: sw 846-8240 Data File ID: RE171K 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dich1oroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dich1oropropane 
trans-1.3-Dich1oropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

4.81 

12.77 

11.32 

15.36 
17.95 
18.18 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BOL 

97% MS Recovery 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

92% MS Recovery 
BOL 
BOL 
137% MS Recovery 
BOL 
BOL 
BOL 
BOL 

85% MS Recovery 
96% MS Recovery 

2500. 
2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butauone BOL 
Vieyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.41-19.09 8200. 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

1m 
(ug/1) 
5000. 
5000. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 
500. 

1000. 
1000. 

500. 
1000. 
1000. 
1000. 
1000. 

500. 
500. 

~S~URR~O~G~A~T~E~R~E~C~O~V~E~RY~--~(~7.~)~~R~a~n0ge~ D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _lQZ_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _lQl_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene -lQl_ 86-115 Coeluting Interference 
pH _2__ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: 5000 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE171C MS : Matrix Spike Compound Level: 5000 ug/1 

.____ rJDJI ENVIRONMENTAL INDUSTRIAL _________ ~ 
&;ffV1 RESEARCH ASSOCIATES, INC. 
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' TOTAL ION CHROMATOGRAM 
File )El.?l.M 35.9-399.9 aMu. ~~C <WATER> 

6~9 

l.: l.99di 1 E~ ' 

l.~9 2~9 3~9 
II I I II I I' I I I II I I I..._ I I I I I I I I I I I I I I I I I I I I I I l11 I I I I I I I I I I I 

?Cjt9 8Cjt9 
I I I I I I I I I I I I I I I I I I I 

-
369999 

329999 

1-

1>:(. ~"' - "\'\}•· 
1-

-
1-289999 

I&') 

249999 

299999 

l.69999 

l.29999 

89999 

1- ....... 
I 

d1 E - s:: ... .. 
Qll .... ~ 1- c: .: ... ~ ~ Pl ..... 

- ... ... e 9 ~ _g ""' 1- ~ ::2 § u "'5 - e ~ , ..., E 

rt e 0> al 1- -5 ~ I 

i 
I - ~ ...... - E .... 

E? ~ 

~ - I:Cio - ii - - r ~ 

49999 -
A -

- ... -. ""' j \ 
I I . _,_ 

4 6 8 l.9 l.2 l.4 l.6 l.8 29 

Data File: >E171K::D3 Quant Output File: AE171K::QT 
Name: WH MD06NP26 
Mise: (WATER) 1:100dil EFFLUENT MAT. SPK. DUP. E171J INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

Operator ID: JOHN 
Quant Time: 910620 18:20 
Injected at: 910620 17:53 

FEB89 

..J-.. 

I 

J 

1 
I 
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I 

I 
I 
I 
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Client: WALK-HAYDEL & ASSOC. 
Sample: tRIP BLANK #1 
Lab ID: Rl06NP28 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/20/91 
Date Sampled: 05/22/91 
Data File ID: REl?lG 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chlorometbane 
Bromomethane 
Vinyl Chloride 
Ghloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

2-Chloroethylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinvl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dilute Acid 
B Detected in blank 

.f.QL 
(ug/1) 

50. 
so. 
10. 
10. 
10. 
10. 

5. 
s. 
5. 
s. 
s. 
s. 
s I 
s. 
5. 
s. 
5. 
5. 
5. 
s. 
5. 
5. 
5 I 

5. 
5 I 

5. 
5. 
5. 
5. 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5. 
5. 

SURROGATE RECOVERY (%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 _llQ_ 
Toluene-dB _lQ2_ 
4-Bromofluorobenzene _lll_ 
pH _2_ 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RE171C MS : Matrix Spike Compound Level: _N=A~---

..__ rJDA ENVIRONMENTAL INDUSTRIAL _________ __ 
~fEV't RESEARCH ASSOCIATES, INC. 

C-132 



TOTAL ION CHROMATOGRAM 
File >E171G 35.9-399.9 aMu. ~Yc <WATER> 5.9 ML TRIP 

8fiJ9 ' 1~9 2~9 3~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I 

6~9 7f;J9 
I I I I I I I I I I I I I I I I 

-
189999 

169999 

-
t'- ~"' - v\V -

- 'B 
I 

149999 - .. 
5i ... 

129999 

199999 

89999 

69999 

- i I!! - .. e 
~ cg .s - a:l .g - .c: ... I u - i g ~ ~ ... '4.J -- .., 

.:!: .a !.!] 
I .... .:2 ~ - ..2 .. I 
0> 

..._ 
- '6 1 -

Oo N 
- e -~ .J:I !:2 
- a::l -s - ~ 

49999 - - I 
!a "" ..,J' -

29999 -
-It - 0 0 0_ 0 

4 8 16 18 19 12 14 6 

Data File: >E171G::D3 Quant Output File: AE171G::QT 
Name: WH R106NP28 
Mise: (WATER) 5.0 ML TRIP BLANK #1 INST 7002E 

Id File: ID V2::0B 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

Operator ID: JOE 
Quant Time: 910620 12:57 
Injected at: 910620 12:33 

C-133 
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Client: WALK-HAYDEL & ASSOC. 
Sample: VOA LAB BLANK RE170J 
Lab ID: .... R=-10,.,6,....N.,.P ___________ _ 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/19/91 
Date Sampled: NA 
Data File ID: RE170J 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

ComPound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromometbane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethgne 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 

Chromatographic 
Retention Time 

(min.) 

2-Cbloroethylvinyl ether (1) 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylene (total) 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
SOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 

BQL 
BOL 
BOL 
BOL 
BOL 
BOL 

(1) Known to Hydrolyze in Presence of 
QC 

Dilute Acid 
B Detected in blank 

.fQ1 
(ug/1) 

so. 
so. 
10. 
10. 
10 
10. 

5 I 

s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
s. 
5. 
S. 
s. 
s. 
s. 
s. 
5. 
s. 
s. 
s I 

s. 
10. 
10. 

5. 
10. 
10. 
10. 
10. 
s I 
5. 

SURROGATE RECOVERY {%) Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 
pH NA 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 50 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~N~A~--

~--~JJCtJI ENVIRONMENTALINDUSTRIAL __________________ __ 
6;;,ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E179J 35.9-399.9 aMu. ¥?@ LAB BLANK E179J<WATER> 

1~9 2~9 3~9 4~9 5~9 6~9 
II I I II I I r- I I I Ill I 11- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I -
~ 1-

- ~1.'\~' 
1-169999 

1-149999 
-

129999 1-

-
199999 1-

89999 -
69999 -
49999 -
29999 -

-
I ~ 

4 6 8 

Data File: >El70J::D3 
Name: VOA LAB BLANK El70J 

&&') ..... 
I 
~ c .. 

CD 
... c = ~ ~ = llll e .., .8 ..... .s 

0::: !; I ..... 
:f f! Q 

::a ... ~ 

~ 
.... ~ 

::::1 -"'0 ~ r.a 
I ..1: ~ ~ 

-6 "" ao -ao =t ....., 
E -e 2' ra - ..!:a' - -6 ... 'l:S. 
~ I 

~ 

~ 

. 
18 

Quant output File: AE170J::QT 

I I I Ill I II 

! 
~ • 
~ 
g .... 
Cl 

E 
e 

Clio 

.J. 

29 

Mise: (WATER) 5.0mL INST 7002E 

Id File: ID V2::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910619 15:17 

Operator ID: BRUCE 
Quant Time: 910619 16:01 
Injected at: 910619 15:36 
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Client: WALK-HAYPEL & ASSOC. 
Sample: VOA LAB BLANK REl?lC 
Lab ID: ~Rl....,0....:6""N'""P ___________ _ 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/20/91 
Date Sampled: NA 
Data File ID: REl?lC 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
AcoJoni tri le 
Chloromethane 
Bromomethape 
Vinyl Chloride 
Cbloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
traps-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BQL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BQL 
BOL 
BOL 
BQL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BQL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Metbyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank 

.f.Q1 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
s. 
s. 
s. 
s: 
s, 
s. 
s: 
s. 
5. 
s. 
s. 
s . 
s. 
s. 
S. 
s, 
s. 
5. 
5. 
5. 
5: 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5: 
5: 

¥S~URR~O~G~A~T~E~R~E~C~O~V~E~RY~----~<~Xu> ____ ~R~an~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 __22_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _lQl_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQl_ 86-llS Coeluting Interference 
pH ~ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: _N=A~--

......__ J:JDJI ENVIRONMENTAL INDUSTRIAL _________ __., 
~ff'V't RESEARCH ASSOCIATES, INC. 
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TOTAL IOH CHROMATOGRAM 
File >E171C 3 .9-399.9 aMu. ¥?~ LAB BLANK E171C <WATER> 

1~9 2~9 3~9 4~9 5~9 6~9 
I I I I I• I I ..... 11111111~ I I I II I I I·- I I I I I I II·- I I I I I II I·- I I I I II II I I I I I I I I I I -

-
-

229999 

299999 1-

-
1-.189999 
-

.169999 1-

-
.149999 1-

-
.129999 ,_ 

-
.199999 1-

89999 

69999 

--
--
-
-
-

f&- ~~\ .,\..;. 

49999 

29999 - ~\'{. 
-I~ -

4 6 
I 

Data File: >E171C::D3 
Name: VOA LAB BLANK E171C 
Mise: (WATER) 5.0 ML 

Id File: ID V2::DB 

8 

o(") ..... 
~ ... 

aa !::! c 
~ ~ ; 

"""" - .,g 
0 12 ""C B & 0 I 

..;2 IIIII i ~ = iS .. 
E ~ ~ I 

~ ~ I """=. .... • ,.... 
::::2 ~ ~ 
... 
~ e 

0 
CD :2 - ~ -SQ I 

C"i -

I ._ I 

.19 .12 .14 .16 .18 

Quant output File: AE171C::QT 

INST 7002E 

I I I I I I I I I 

~ 

~ -~ 
.§. 
""' 6 
Q 

CDo 

.J.. 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910620 08:43 

FEB89 

Operator ID: JOE 
Quant Time: 910620 09:38 
Injected at: 910620 09:04 
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Client: YA1K-HAYPEL & ASSOC. Date Extracted: NA 
Sample: VOA LAB BLANK RE1?2C Date Analyzed: 06/21191 
Lab ID: Rl06NP Date Sampled: NA 
Method: SY 846-8240 Data File ID: RE1?2C 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
vinyl Chloride 
Chloroetbane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Cbloroform 
1.2-Dichloroetbane 
1.1.1-Trichloroethane 
Catbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trich1oroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Cbloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BQL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

fQL 
(ug/1) 

so. 
50. 
10. 
10. 
10. 
10, 

5 I 

5 I 

5. 
5 I 

5, 
5. 
5. 
5 I 

5. 
5. 
5 I 

5. 
5. 
5 I 

5 I 

5. 
5. 
5 I 

5 I 

5 I 

5. 
5 I 

5 I 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5 I 

5 I 

SURROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 
pH __NA_ 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: 50 ug/1 PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~N~A~---

.......__ f:fl:JJI ENVIRONMENTAL INDUSTRIAL _________ __ 
J;;fiV't RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >E~?2C 35.9-399.9 aMu. ¥?@ LAB BLANK E~?2C <WATER> 

I I I I '· I 
~~9 2~9 3~9 4~9 5~9 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

-
1- ~~~\ -
1- "'v 

299999 

-
~69999 1-

-
~49999 1-: 

-
~29999 1-

~999GIGI 1-

-
89999 -
69GIGIGI -

-
49GIGIGI -
29GIGIGI -

- . I 

4 6 

Data File: >E172C::D3 
Name: VOA LAB BLANK E172C 
Mise: (WATER) 5.0 ml 

Id File: ID V2::DB 

8 

It") 
'V 

I 
~ - ~ 

~ c .... c: ...... 
IIIII 2 ...... 00 

0 e ...... ..9 
c: 0 I 6 
~ 

::::0 dl! 
lii c 

~ 
... g ~ * 
::::0 

~ I 
.$;I ~ 

~ 

-5 D ; §' ...: 
6 -u e e - ...9 

...: - -~ ~ 
~ -

I • 
~6 ~8 

Quant output File: AE172C::QT 

INST 7002E 

5.9 Ml 

I I I I I I I I I 

! 
~ • 
~ 
g 

q:: .. 
E 
~ 

QO 

.J. 

I 2a 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910621 07:49 

FEB89 

Operator ID: BRUCE 
Quant Time: 910621 08:32 
Injected at: 910621 08:08 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES,INC. 
161 James Drive Vest, Suite 100 

St Rose, Louisiana 70087 
(504) 469-0333 

oc UPQRT 

VOA BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE X DUP. X QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 06NP04 50 ug/1 96X 101% 61-145 
Trich1oroethene 06NP04 SO ug/1 97X 91% 71-120 
Benzene 06NP04 50 ug/1 102X 105X 76-127 
Toluene 06NP04 50 ug/1 94X 94% 76-125 
Chlorobenzene 06NP04 50 ug/1 95% 95X 7S-130 

VOA MATRIX SPIKE RESULT SUMMARY 

BATCH QC SPIKE X DUP. % QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dich1oroethene 06NP06 50 ug/1 96% 95% 61-14S 
Trich1oroethene 06NP06 50 ug/1 92% 93% 71-120 
Benzene 06NP06 SO ug/1 101% 104% 76-127 
Toluene 06NP06 50 ug/1 93X 97% 76-125 
Chlorobenzene 06NP06 SO ug/1 95% 97% 75-130 

RPD RPD 
LIMIT 

s 14 
6 14 
3 11 
0 13 
1 13 

RPD RPD 
LIMIT 

1 14 
2 14 
3 11 
4 13 
2 13 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES,INC. 
161 James Drive Vest, Suite 100 

St Rose, Louisiana 70087 
(504) 469-0333 

QC REPORT 

VOA BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 06NP24 SO ug/1 97% 99% 61-14S 
Trichloroethane 06NP24 SO ug/1 97% 96% 71-120 
Benzene 06NP24 SO ug/1 92% 96% 76-127 
Toluene 06NP24 SO ug/1 101% lOS% 76-12S 
Chlorobenzene 06NP24 SO ug/1 100% 104% 7S-130 

VOA MATRIX SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
TEST SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 
------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 06NP26 SO ug/1 104% 97% 61-14S 
Trichloroethane 06NP26 SO ug/1 89% 92% 71-120 
Benzene 06NP26 SO ug/1 93% 137% 76-127 
Toluene 06NP26 SO ug/1 80% 8S% 76-12S 
Ch1orobenzene 06NP26 SO ug/1 98% 96% 75-130 

RPD RPD 
LIMIT 

2 14 
0 14 
4 11 
4 13 
4 13 

RPD RPD 
LIMIT 

8 14 
3 14 

39 11 
7 13 
2 13 

.__EIRA ENVIRONMENTAL INDUSTRiAL __________________ ~ 
RESEARCH ASSOCIATES, INC. 
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Client: Yalk Haydel and Assoc. 
Sample: TH-20 

Date Extrac..ted: 06/16/91 
06/21/91 
17:05 
LSK 

Date Analyzed: 
Time Analyzed: 

Lab ID: Rl06NP01 Analyst: 
File ID: Dl71A020 GC Method: 

Date Sampled: 
Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

CAI.IF. LUFT 
06/11/91 

POL 
(ug/1 ) 

164 

----EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: R106BP01 TH-20 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

.c::::::: ,--
4.215 

~ 
~ .,.. 7.608 

~ 
1-

,.....11.415 

t4;~u: 
~ 
7 

/DATA/LOOP/RESULT/D171A020.RES 
1705 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

C-143 

Oil. Factor: 
Instrument: GC-0 (HP 589ll. 
Seq/Smpl: 2/10 
Bottle 20 
Run Time: 30.02 min. 

I 

Pentacosane (SURR) 

l 
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Client: Walk Haydel and Assoc. 
Sample: MW'-1 

Lab ID: Rl06NP02 
File ID: Dl71A021 

I 1 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl?1A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BQL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/16/91 
06/21/91 
17:42 
LSK 
CALIF. LUFf 
06/11/91 

POL 
(ug/1 ) 

235 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06BP02 MW-1 

File ID: 
Date Analyzed: 
Column: 
Detector: 
In j. Volume: 

/DATA/LOOP/RESULT/Dl71A02l.RES 
1742 21Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

t 
Dil. Factor: 
Instrument: GC-D (HP 5890A:) ' 

::~~~=pl: 2/~~ . 

Run Time: 30.02 min. 

~-------------------------------------------------------------------------------------------------------------t 

I 

-

1-

\~~,~~42 
Pentacosane (SURR) 

1. 28.498 

C-145 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Extraction Blank 
Blank Spike 
Rl06NP03 
Dl71A022 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 17.71 

Surrogate Pentacosane (C-25) Recovery: _l22! 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

78% Recover.y 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 2000 

06/16/91 
06/21/91 
18:19 
LSK 
CALIF. LUFT 
N/A 

POL 
(ug/1 ) 

40.0 

-EIRA ENVIRONMENTAL INDUSTRIAL-----------' 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06MP03 Blank Spike 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl71A022.RES 
1819 21Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Dil. Factor: 
Instrument: GC-D 
Seq/Smpl: 2/12 
Bottle 22 

(HP 5890k')' 

Run Time: 30.00 min. 

i 

t 
~-------------------------------------------------------------f 

:;_:::r-.... 1th8 j 8 

8ti~g87 
:~~; 

9. 795 
·~-_.u.364 

25.282 

23.353 

15.025 

30 

C-147 

(SURR) 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Extraction Blank 
Blank Spike Duplicate 
Rl06NP04 
Dl71A023 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 1?.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

43% Recover:y 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 2000 

06/16/91 
06/21/91 
18:56 
LSK 
CALIF. LUFT 
N/A 

POL 
(ug/1 ) 

40.0 

._EIRA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06MP04 Blank Spike Duplicate 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl71A023.RES 
1856 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Dil. Factor: 
Instrument: GC-D 
Seq/Smpl: 2/13 
Bottle 23 

(HP 5890KJ 

Run Time: 30.00 min. 
I 

~----------------------------------------------------------------· 

f 17~~~2 
8.608 

0.365 

14 ·!~~025 

1 

~====~------------------------~tacosane (SURR) 

27.993 

'· 28.697 

C""149 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
M.W-1 
Matrix Spike 
Rl06NP05 
Dl71A024 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 17.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

4% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 11800 

06/16/91 
06/21/91 
19:33 
LSK 
CALIF. LUFT 
06/11/91 

POL 
(ug/1 ) 

235 

~E/RA ENVIRONMENTAL INDUSTRIAL _________ __..., 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: RlO&BPOS MW-1 Matrix Spike 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

f 

!hi25 

,~9212 
.407 

/DATA/LOOP/RESULT/Dl71A024.RES 
1933 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

117.712 
18.369 

.,~951 

C-151 

Dil. Factor: __ _ 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/14 I 
Bottle 24 [ 
Run Time: 30.02 min. 
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Client: Murphy Oil Inc. Date Extracted: 
Sample: MS-MW-1 (Reanalysis) Date Analyzed: 

Matrix Spike Time Analyzed: 
Lab ID: Rl06NP05 Analyst: 
File ID: Dl79A003 GC Method: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Gasoline) 
TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 15.03 

Surrogate Pentacosane (C-25) Recovery: __l1! 

Corresponding Blank: D179A002 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 
6% Recovery 

* Col. 1: 25M x 0.32 mm HP-1 (FSCC) 

MS : 
Col. 2: 30M x 0.32 mm DB-1301 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 11800 

06/16/91 
06/28/91 
18:10 
PRM 
CALIF. LUFT 

POL 
(ug/1 ) 

235 
235 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06HP05 HS-MW-1 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

r 

L 
t 13130672 
~.~38 

~~Uz032 :=; .. h f8 ;:· 411 
~g:· • 
h. 1 5 
1H~~ i 7.718 
:.;.~839f.'4 
;~8~57 

f~?:!~~::l 
l 
·?=- 22.334 

-23.361 

·!=- 24.345 

-

/DATA/LOOP/RESULT/Dl79A003.RES 
1810 28Jun1991 
30 M x 0.32 mm DH-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

~ 

\-26.913 Ventacosane (SURR) 

C-153 

Oil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 1/ 3 
Bottle 3 
Run Time: 30.00 min. 
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Client: Walk Haydel and Assoc. 
Sample: MY-1 

Matrix Spike Duplicate 
Lab ID: Rl06NP06 
File ID: Dl71A025 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 17.71 

Surrogate Pentacosane (C-25) Recovery: 100% 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

85% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 11800 

06/16/91 
06/21/91 
20:11 
LSK 
CALIF. LUFf 
06/11/91 

POL 
(ug/1 ) 

235 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: R106KP06 MW-1 Matrix Spike Duplicate 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D171A025.RES 
2011 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

12.015 

.327 

C-155 

18.950 

) 

17.711 

Oil. Factor: 
Instrument: GC-D 
Seq/Smpl: 2/15 
Bottle 25 

(HP 58901\) 

Run Time: 30.02 min. 
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Client: Walk Haydel and Assoc. 
Sample: MW-2 

Lab ID: Rl06NP07 
File ID: Dl71A026 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

Surrogate Pentacosane (C-25) Recovery: __12! 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/16/91 
06/21/91 
20:48 
LSK 
CALIF. LUFT 
06/11/91 

POL 
(ug/1 ) 

154 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06MP07 MW-2 

File ID: 
Date Analyzed: 
Column: 
Detector: 
lnj. Volume: 

r-:6 
~ 5.4~4 I 5~,~~8 
;-

9.042 

11.414 

/DATA/LOOP/RESULT/Dl71A026.RES 
2048 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

L~~i~7~i~S~§~----------------------~Pentacosane (SURR) 

'f 27.989 
"\ 28.554 

C-157 

Oil. Factor: 
Instrument: GC-D (HP 5890A:J 
Seq/Smpl: 2/16 
Bottle 26 
Run Time: 30.00 min. 
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Client: Walk Haydel and Assoc. 
Sample: MW-5 

Lab ID: Rl06NP08 
File ID: Dl71A027 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Chrom. Ret. Time Sample 

06/16/91 
06/21/91 
21:25 
LSK 
CALIF. LUFT 
06/11/91 

Compound Col. 1 Col. 2 * Concentration PQL 
(min.) (ug/1 ) (ug/1 ) 

~TP~H~<~a~s~D~i~es~e~l~O~i~l~>------------~9~·~0~0~------------~2~6~2~0------------------~1~54~--

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: D171A019 

NOTES: PQL: 
BQL: 
* 

Practical Quantitation Limit 
Below Quantitation Limit 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

.__.EIRA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06BP08 ~5 

File 10: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl71A027.RES 
2125 21Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

5 

H:2U 

9.923 

11.003 

C-159 

OiL Factor: ' 
Instrument: GC-D (HP 589C 
Seq/Smpl: 2/17 t 

i. Bottle 27 1 

Run Time: 30.00 min. 
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Client: 
Samp}e: 

Walk Haydel and Assoc. 
Trip Blank ://4 

Lab ID: Rl06NP09 
File ID: Dl71A028 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

Surrogate Pentacosane (C-25) Recovery: __221 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/16/91 
06/21/91 
22:02 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

154 

~E/RA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06BP09 Trip Blank 14 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

--::::= r:: 4.205 

~ §:~9~ 
~ 

). 

;.. 

>-

'~ 

·,I 

/DATA/LOOP/RESULT/0171A028.RES 
2202 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Pentacosane (SURR) 

C-161 

Oil. Factor: 
Instrument: GC-0 (HP 5890A) 
Seq/Smpl: 2/18 
Bottle 28 
Run Time: 30.00 min. 
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Client: Walk Haydel and Assoc. 
Sample: Effluent 

Lab ID: Rl06NP17 
File ID: Dl71A030 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

8.99 

Surrogate Pentacosane (C-25) Recovery: __121 

Corresponding Blank: Dl71A019 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

10300 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/16/91 
06/21/91 
23:16 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

233 

"'---EIRA ENVIRONMENTAL INDUSTRIAL __________________ __ 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06RP17 Effluent 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D171A030.RES 
2316 21Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

C-163 

Oil. Factor: 
Instrument: GC-D 
Seq/Smpl: 2/20 
Bottle 30 

(HP 5890A) ' 
t 

Run Time: 30.00 min. 

a. 789 

J 
11.504 

! 

Pentacosane (SURR) J 

' I 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Extraction Blank 
Blank Spike 
Rl06NP18 
Dl71A031 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Comoound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 17.71 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl7lA119 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

22% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 2000 

06/16/91 
06/21/91 
23:53 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

40.0 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: R106HP18 Blank Spike 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D171A031.RES 
2353 21Jun1991 
30 M x 0.32 mm DB-1 {FSCC) 
Flame Ionization {FID) 
2.0 uL 

~==~-------------- Pentacosane {SURR) 

C-165 

Oil. Factor: 
Instrument: GC-D {HP 5890n, 
Seq/Smpl: 2/21 
Bottle 31 
Run Time: 30.00 min. 

J 
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Client: 
Sample: 

Lab ID: 
File ID: 

Yalk Haydel and Assoc. 
Extraction Blank 
Blank Spike Duplicate 
Rl06NP19 
Dl71A032 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 17.71 

Surrogate Pentacosane (C-25) Recovery: _lQQ! 

Corresponding Blank: Dl71A119 

NOTES: PQL: Practical Quantitation Limit 
BQL: Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

85% Recovery 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
MS : Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 2000 

06/16/91 
06/22/91 
00:31 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

40.0 

---EIRA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06MP19 Blank Spike Duplicate 

File ID: /DATA/LOOP/RESULT/Dl71A032.RES 
Date Analyzed: 0031 22Junl991 
Column: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flame Ionization (FID) 
Inj. Volume: 2.0 uL 

12.012 

13.561 

18.365 

C-167 

Oil. Factor: 
Instrument: GC-D 
Seq/Smpl: 2/22 
Bottle 32 
Run Time: 30.02 

17.708 

18.948 

(SURR) 

(HP 5890A) 

min. 

J 

f 

I 

J 

l 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Effluent 
Matrix Spike 
Rl06NP20 
Dl71A033 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 8.99 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71All9 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

82% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 11600 

06/16/91 
06/22/91 
01:08 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

233 

-----EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06HP20 Effluent Matrix Spike 

File ID: /DATA/LOOP/RESULT/D171A033.RES 
Date Analyzed: 0108 22Jun1991 
Column: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flame Ionization (FID) 
Inj. Volume: 2.0 uL 

7.014 
--

--=~::-: ---=----- - -.. ~;;;-..-

28.680 
29.053 

11.002 

9.922 

7.555 

15.022 

C::-169 

Dil. Factor: 
Instrument: GC-0 (HP 5890A) 
Seq/Smpl: 2/23 
Bottle 33 
Run Time: 30.00 min. 

11.504 

Pentacosane (SURR) J 
I 
r 

f 
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Client: 
Sample: 

Lab ID: 
File ID: 

Walk Haydel and Assoc. 
Effluent 
Matrix Spike Duplicate 
Rl06NP21 
Dl71A034 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

MS 9.00 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71A119 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

134% Recovery 

* MS : 
Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 
Matrix Spike Compound, Spike Level (ug/1 ): 

Semivolatiles: 11600 

06/16/91 
06/22/91 
01:45 
LSK 
CALIF. LOFT 
06/10/91 

POL 
(ug/1 ) 

233 

"'--EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06KP21 Effluent Matrix Spike Duplicate 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

8.527 
28.986 

/DATA/LOOP/RESULT/Dl71A034.RES 
0145 22Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

7.014 

9.924 

23.351 

15.024 

C-171 

Oil. Factor: 
Instrument: GC-0 (HP 5890A) 
Seq/Smpl: 2/24 
Bottle 34 
Run Time: 30.00 min. 

11.506 

Pentacosane (SURR) J 

l 
l 
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Client: 
Sample: 

Yalk Haydel and Assoc. 
Trip Blank f/2 

Lab ID: Rl06NP27 
File ID: Dl71A042 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: _lQg! 

Corresponding Blank: Dl71A041 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/18/91 
06/22/91 
06:42 
LSK 
CALIF. LUFT 
06/10/91 

POL 
(ug/1 ) 

250 

-EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: RlO&HP27 Trip Blank #2 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D171A042.RES 
0642 22Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

Dil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/32 
Bottle 42 
Run Time: 30.00 min. 

I 
~~~~---------------------------------------------~ 

?- 4.184 

~ 5~;~·0 

~ 

~~====:;-==----=-----------------------------------~PP,ntacosane (SURR} ·.( 

C-173 
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Client: Walk Haydel and Assoc. 
Sample: Extraction Blank 

Lab ID: SBLKOl 
File ID: Dl71A019 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/16/91 
06/21/91 
16:28 
LSK 
CALIF. LUFT 

POL 
(ug/1 ) 

40.0 

---EIRA ENVIRONMENTAL INDUSTRIAL __________________ ~ 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: SBLKOl Extraction Blank 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

l

~11.412 

c 

\::==o--21 . 55 9 

/DATA/LOOP/RESULT/Dl71A019.RES 
1628 21Jun1991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

C-175 

Dil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/ 9 
Bottle 19 
Run Time: 30.02 min. 

I 

Pentacosane (SURR) J 
f 

• 
r 
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Client: Walk Haydel and Assoc. 
Sample: Extraction Blank #2 

Lab ID: SBLK02 
File ID: Dl71A041 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 

Total Petroleum Hydrocarbons 

Comoound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

'NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/18/91 
06/22/91 
06:05 
LSK 
CALIF. LUFT 

POL 
(ug/1 ) 

40.0 

._EIRA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: SBLK02 Extraction Blank #2 

File ID: /DATA/LOOP/RESULT/D171A041.RES 
Date Analyzed: 0605 22Jun1991 
Column: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flame Ionization (FID) 
lnj. Volume: 2.0 uL 

~ 4.192 

~ ~~~~~9 

( 

Oil. Factor: 
Instrument: GC-0 (HP 5890A:) 
Seq/Smpl: 2/31 
Bottle 41 
Run Time: 30.00 min. 

J 

~ 25.981 

~;~~=~7~2~S~Sb--------------------------------------------'Pentacosane (SURR) 

' 
C-177 
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TEST 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

GAS CHROMATOGRAPHY BLANK SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL BS X BSD X QC 
SAMPLE ( ug/1 ) RECOVERY RECOVERY RANGE 

--------------------------- -------- ----------- -------- -------- ------

RPD 
RPD LIMIT 

TPH (as Diesel Oil) Rl06NP 2000 22:r * 85% 50-150 117 * 25 

GAS CHROMATOGRAPHY MATRIX SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL MS % MSD X QC RPD 
TEST SAMPLE (ug/1 ) RECOVERY RECOVERY RANGE RPD LIMIT 
--------------------------- -------- ----------- -------- -------- ------
TPH (as Diesel Oil) Rl06NP 11600 82% 134X 50-150 48 * 25 

NOTES: 
* Value Exceeds QC Criteria 

"'--EIRA ENVIRONMENTAL INDUSTRIAL _________ __... 
RESEARCH ASSOCIATES, INC. 
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TEST 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

GAS CHROMA,TOGRAPHY BLANK SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL BS % BSD % QC RPD 
SAMPLE (ug/1 ) RECOVERY RECOVERY RANGE RPD LIMIT 

TPH (as Diesel Oil) Rl06NP 2000 78% 43% * 50-150 57 * 25 

GAS CHROMATOGRAPHY MATRIX SPIKE QC RESULTS SUMMARY 

BATCH QC SPIKE LEVEL MS % MSD % QC RPD 
TEST SAMPLE (ug/1 ) RECOVERY RECOVERY RANGE RPD LIMIT 

TPH (as Diesel Oil) Rl06NP 11800 4% * 85% 50-150 182 * 25 

NOTES: 
* Value Exceeds QC Criteria 

.___.EIRA ENVIRONMENTAL INDUSTRIAL __________________ __ 
RESEARCH ASSOCIATES, INC. 
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ab Number: Rl06NP 

_____________________________ PROCEDURE RECORDS __________________________ __ 

Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW-846, USEPA 3rd Edition, Revised November, 1986 

Lead (graphite furnace) 
GC/MS Volatile Organics 
Flash Point 

Method Analyst 

3020/7421 Ul 
8240 AS 
1010 LV 

Leaking Underground Fuel Tank Field Manual: 

Date/Time Analyzed 

06/20/91 15:02 
SEE COMP. LIST 
06/21/91 10:00 

Guidelines For Site Assessment, Cleanup, and Underground Storage 
Tank Closure, December 1987, ·.>tate of California 

Method Analyst Date/Time Analyzed 

Total Petroleum Hydrocarbons Modified 8015 RM SEE COMP. LIST 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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t- / ~;_;-w ------- ~~ ~~ 
Date rect!vtod: ______ ;...· ----

USE OTHER SlOE Of THIS r~~ TO NOTE DtT~IlS CONCER~!NC CHECK•IN PROiLE~S. 

~. P~EllHIIIAR'I' EY..I.HIIIJ.l ((\1( PH.I.$E: Date cooler vu ~: _.;:::6_-..;/....;_;2_-....:.f..:../ ___ _ 

1. Did cooler CCII'I'It with 1 chl!=ll)ing allp <air t.ll!, etc.)? •••••••••••••••············•••••••·········•• <iii) 110 

r :.C.Y .de" I ;::z.r~ J ') //,fl 1 f T£$, tnt cr carrIer Nll'le ' al r bl! I r'Uibtr t:ere: _.::_~.;:::.-r::.:·C/\::-~..._-_;__,:__:.....:,-_:..7...:-::.........:.'...;,.,.: '---------

2. ~art custody seals on outalde of cooler? •••••••••••••••••••••••••••••••••••••···••••••••·······•·•• 

1f TES, enter the 1olloo.~!n;: seal date: __ 6_-._/_/---~1._.' _1 __ , acal Nll'lt: -~.;;_..;,.;.,:;-_> __________ _ 

3. were CUitody seals unbroken and Intact at the date and time of arrival? •••••·••••••••·····••••••••• ~' NO 

4., Were cunody peperc stated In a plastic bt; l. t1ped lnsfde to the lid? ............................. \!t~ HO 

S. ~ere custody papers filled out property (in~. cl;n+d, etc.)? ••••••••••••••••••••••···••••••••••••·· w: 110 
-----· 

\its' NO 
. --........:::_ 

6. Old you sl;n custody pa~rs fn tht t~ropriate place? •••••••••••••••••~••••••••·•••••••••·········· 

7. vu pro}eet ldentiflabt'e frCrD custody pepers7 If YES, enter proJect Nmt at the top of this fonn, 
/ 
'Tts- ~ HO 

J, 1f r~irtd, Wll enou;h ice USed? •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• G;'s; 110 

9. Have dui;Mted ptrcon initial here to tck"""'led;e re<elpt of cooler: _"'_7\_.. __ (~tc)_..:;O:;_-..;/;..-.::;;;...,_-~.,::----

/ / 

I. LQG·IW PHASE: Otte llll'ples titre l~;td·ln: --~--_--_.-_-_' _-.:;.'!.;;./ ___ _ 

/1 ,~-
b).' (print) _.._:./;..:-:-;.;..;~-_~_K.:;.·_c::.,~.,--rc.;.....~_< _________ (al;n~""""'qi'?::..;_;...:;/~;;....·e.--/=-· '.;,;,c:;__.,.~..,-__________ _ 

(___.--" \ / 

10. Describe type of pecldn; fn cooler: _vv_--"'_t-..;.',!_.;;..J..;:_-'"-~;;a ___ ;;.v..;;.;,.;,;;...iC;;.I ____ _,..~..:;..;;---· -----------...... -

~NO 11. Uere at( bottles atal~ In ceparate plastic ~;s? •••••···········••••••••••••••••················· 

12. Old all bottles arrive unbroken & were lebtl1 In good condition? •••••••••••••••••••••••••••••••••• ~ ~o 

13. Vert all boule labels ccnplete (lO, date, tllht, sl;l'olture, preservative, etc.)? .................. /YES. NO 

-----,,, Cld all bottle labtla agree vlth custody pt~rc? •••••••••••••••••••••••••••••••••••••••••••••••••• ~ ~0 

1S. Were correct contalnera uatd for the tests indicated? ···•••••····••••••••••••••····••••••: •••••••• '~ NO 

- ------16. Were correct ~caervttfvea tdd.d to &~lea? •••••••••••••••••••••••••••••••••••••••••••••••••••••• \,Tts~ ~~ . 
17. Was 1 1\lfffcient MIU\t of a~lt aent for ttsts Indicated? ········1······························ . TtS 1:0 

\--=' 
1t. ~trt bubble& absent ln ¥04 s~!ec? If ~'0, lilt-by t~r: (~u.~ wo 

/ 

~ 

~' .:0 19. W1s tht shiP""nt accrptcd? •••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••. 
/ 

20. "n the proje<t Nf'llgtr cell~ trod uat~ d:cruutcl? I( TES, tlw ~tails on tile t:.At~. of thia tcr,... T[S 1:0 

21. ~~0 VIS Called 1 .... "'!191!!. 1 
C-lljl 

(dlt~) 
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EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

PROJ. NO. CLIENT 

S"36J.s-; ,tlJIIJ.t1 Ht9F~ $,/~ ~>-17 
SAMP'JJ;?Aind Initials) 

V"""V j 1 ... 11:1 SAMPLE DATE TIME :::t :; 
NO. SAMPLED SAMPLED 0 SAMPLE I.D. 

u " i{J;,Jq, 10.;~- ITIJ -20 
(/JtJfJ lf)JJ A1UI- I 
{,JJJ f:JJ IOJJ.. !MW-1 -cJL 
~/lt/ql II "5D mw<l 
~I vtil IJ45- MtU-~-

~l!olt:t! II.< lfJ IT,.,LJ 8/,./Ak # L/ 
~/.J.(fq I ?> s-s- f-r,.r{) s14~~h. *' ~ 
~};t/~1 li~s·t? -r/,n st~~ -s 

I 

.. rr~:rtw·J ~-
Received by: (Signature) 

Relinquis ed(byf (Signature) Datefnme Received by: (Signature) 

NO. 
Of 

CON-
TAINERS 

b 
~ 
;;, 
h 
~ 
3' 
I 

I 

- ··-- ................. -
( 
' 

-r> 

E!~A c '-<-~ 

CHAIN OF CUSTODY RECORD 

161 James Drive West 
St. Rose, LA 70087 

(504) 469-0333 

§ I 

.J 
--- ... -

FOR z ~ lAB 
~ .:1 

USE 
Q e ... Q: ONLY > to 
"' r ... 

~ "' ... '\,J ... REMARKS 
"' 1 I ... 
"' 

,. 
~~"' ... lAB _, ... 
~~,~ I. D. ~ 

4( , 
"' 
y / / ./ ()I 

IY --- ()), 

IY 1-, ......... - - ()~ 

IY , .......... , ......... ·-- o1 
IV --1- Ol 
fy l/ of 
v J D Ot1e 1/n A Y'tJIA .fl-vwr lo 
y II b'Z.. YO H-I/ tlfr.. Is lb 

Requested Turnaround Regulatory Concerns .. ,E/fOOE ID 
( .,.., ,./ ,1) 

__ 24 - 48 hours --RCRA 

__ less than 5 days --NPDES 

__ less than standard __ Drinking Water --None 

__ Standard --ClP --Other 

lABORTARY APPROVAL REQUIRED PRIOR TO SAMPLE SUBMISSION 

Relinquished by: (Signature) ~i- """7,"""'"' "'' ,,.. .. _, ~ Date/Time CONTACT NAME AND PHONE NUMBER 

{- !:J-J /t),)D ~dt..;/~ 

White Copy CanaryCopV Pin~ Copy 



n 
I ...... 

co 
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-

EIRA 
PROJ. NO. 

ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 

CLIENT 

t:;~~- <.:>1 Wr. Uc \-lu ~A 1- s tt 4,-- n \.H~.f~ 
SAMPUS• (s;,n.w~ '"" '"''"~' 9::; \ ~ ~' ~ I 

f',J rrv A. Gl SAMPLE DATE TIME :E ~ NO. SAMPLED SAMPLED 0 SAMPLE I.D. 
v I:J 

\ l. -lu ~'lt \'\ '~ j... Us 1 JJr.. z 
'2 c -t t'.l-91 ttl I~ f 1)""::»\ /l)()r'1-

~ G-JJ:-:YI lCflt 1., \)~ i A.LJ. -z. Q(!_ 

t- ~-JcY}i IGJI Y A UST A:Jn_ 7 dr_ 
I 

Relinquished by: (Signature) ,~ Received by: (Signature) 

VJ~LL'~I 
Reli~rshedfo y{ (Signature) Dateflime Received by: (Signature) 

NO. 
Of 

CON-
TAINERS 

I 
l 
j 

I 

Relinquished by: (Signature) Dateflime 
Received for Laboriltory by: (5ign•rur•J 

·rf-3 

CHAIN OF CUSTODY RECORD 

161 James Drive West 
St. Rose, LA 70087 

(504) 469-0333 n; I z 
~ 8 i.. 
Q ~ ... 
> !:> a: r a ... 
"' i 1 ... REMARKS a: ... ... r~ r, 
"' ... 

'lf ~ .... .... 
:IE 
4( 

"' 
rx Vo.ul..u.t 

X ~ p"Jju-J-
x PA .. dJ 

f. t. 1tw d ""--'err-

Requested Turnaround Regulatory Concerns IEP~DEID 
__ 24 · 48 hours __ RCRA 

,18'6 A.!/' 
__ Less than 5 ddys __ NPDES 

__ Less than standar j __ Drinking Water None --
__ Standard _CLP Other 

LABOfoTARY A~PROVAL REQUIRED PRIOR TO SAMPLE SUBMISSION 

Dateflime ~~~ONTACT NAME AND PHONE NUMBER 

FOR I 
LAB I 

USE I 

ONLY' 

LAB 
1.0. 
II 

fl 
r/1 
ll 

1/JI 

White Copy Canary Copy Pink Copy __ - ' '~~ .. # ·- -- -- -- ------· -- _.,..., - ·-"'"'"--~-,... - -- -
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EI'RA. ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. CHAIN OF CUSTODY RECORD 

PROJ. NO. 
------

z 
~ 
Q 

NO. ... 
Of &: ... 

CON- Ill ... ... 
1 TAINERS a: ... 
oq" 

Date/Time Received by: (Signature) Requested Turnaround 

__ 24 · 48 hours 

.....,.-'-+t-"""~t'tlt-------t---::-:-'=---+---------------t ___ Less than 5 days 

REMARKS 

Regulatory Concerns 

__ RCRA 

__ NPDES 

161 James Drive West 
St. Rose, LA 70087 

(504) 469-0333 

FOR 
LAB 
USE 

ONLY 

I LAB 
1.~. 

I? 
.;;(.~ 

1'7 

[
EPISODE ID 

K/6'/,vP 

(Signature) Date/Time Received by: (Signature) __ Less than standard __ Drinking Water __ None 

l Standard CLP Other _________ _ 

LABORTARY APPROVAL REQUIRED PRIOR TO SAMPLE SUBMISSION 

Relinquished by: (Signature) Date/Time 

l 
Received for Laboratory by: (S.gnatuiP) Date/Time 

I 
CONTACT NAME AND PHONE NUMBER 

White Copy· ____ _ Canary Copy Pink Copy ____ _ 

-
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ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. 
161 James Drive West, Suite 100 

St. Rose, Louisiana 70087 
(504) 469-0333 

--------------------------------LABORATORY REPORT __________________________________ _ 

Prepared for: 
Attention: 

WALK HAYDEL & ASSOC. 
MR.. RAY VACHON 
600 CARONDELET ST. 
NEW ORLEANS, LA 70130 

Lab Episode Number: Rl06NS 
Work Order Number: 5383 
Date Received: 06/13/91 

SAMPLE ID 

MW-3 
MW-2 
W-2 
MW-4 

NARRATIVE 

Task Order Number: 063 
Job Number: 5362.51 
Subcontract Number: 8889-001 

LAB ID MATRIX 
------ ------
Rl06NS01 WATER 
Rl06NS02 WATER 
Rl06NS03 WATER 
Rl06NS04 WATER 

The above samples were received for the Holloman AFB Site SS-17 Project, and 
the samples were assigned the lab identification numbers as indicated. This Lab 
Episode is one of three belonging to this project: Rl06NP received 06/12/91, 
Rl06NS received 06/13/91 and Rl06PM received 06/14/91. 

Each sample in this episode Rl06NS was analyzed for Volatile Organics by 
Method 8240, Total Petroleum Hydrocarbons by Modified Method 8015, and Total Lead 
~y Method 3050/7421. 

~~o problems were noted with the analyses reported here. 
The chain of custody rec . .>rd is included with this report. 
If you have any questions regarding this analysis, please contact the 

Project Coordinator. 

Technical Review/Clerical Accuracy/Report Completeness Certified By: 

~)4<-J~ '~ 5<·_27- 7/_ 
Richard G. Koch, PhD Date 
Project Coordinator 

t1ethod Compliance Certified/Data Released By: 

---- i I 4~1JSI 
Date 

l1anager 

EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. 
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ab Number: Rl06NS 
Page Number: 2 

_________________________ GENERAL CHEMISTRY RESULTS ______________________ __ 

MW-3 
DATE/TIME SAMPLED: 06/11/91 17:00:00 

Concentration 

Lead (graphite furnace) 0.008 mg/1 (ppm) 

MW-2 
DATE/TIME SAMPLED: 06/11/91 17:56:00 

Concentration 

Lead (graphite furnace) 0.008 mg/1 (ppm) 

W-2 
DATE/TIME SAMPLED: 06/12/91 ~0:18:00 

Concentration 

Lead (graphite furnace) BQL mg/1 (ppm) 

MW-4 
DATE/TIME SAMPLED: 06/12/91 11:07:00 

Concentration Ynill 

Lead (graphite furnace) BQL mg/1 (ppm) 

QUALITY CONTROL LAB BLANK 

Concentration 

Lead (graphite furnace) BQL 

BQL: 
DF: 
PQL: 
SL: 

Below Quantitation Limit 
Dilution Factor 
Practical Quantitation Limit 
Spike Level 

Units 

mg/1 (ppm) 

0.005 

0.005 

0.005 

mL .llE 

0.005 

mL 

0.005 

~E/RA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 

C-186 



ab Number: Rl06NS 
Page Number: 3 

__________ POSITIVE FINDINGS SUMMARY REPORT _________ _ 

06NS01 06NS02 06NS03 06NS04 
MW-3 MW-2 W-2 ~J-4 

(W) (W) (W) (W) 

PB-G-L 0.008 0.008 BQL BQL 

-----EIRA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 
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b Number: 
Page Number: 

Rl06NS 
4 

_______________________________ QC REPORT ____________________________ ___ 

BLANK SPIKE RESULT SUMMARY 

BATCH QC . SPIKE % 
TEST SAMPLE LEVEL/UNIT Recovery 

Lead (graphite furnace) 06~q03 0.04 mg/1 96 

RPD: Relative Percent Difference 

Dup. % 
Recovery 

92 

QC 
Range 

80-120 

RPD 
RPD Limit 

4 20 

NOTE: A set of blank spikes is analyzed after every twentieth sample. Blank 
spike recoveries exceeding an established "QC Range" or "RPD Limit" 
trigger reanalysis of all samples in the batch. Results of matrix spikes, 
performed in duplicate on the twentieth field sample in a batch, 
exceeding "ADVSY Range" or "ADVSY RPD", are generally reported without 
remediation. Established ranges and limits are actual registers of the 
precision and accuracy capabilities of the methods on clean matrices and 
genuine field samples. 

~E/RA ENVIRONMENTAL INDUSTRiAL __________________ __ 

RESEARCH ASSOCIATES, INC. 
C-188 



ient: WALK HAYDEL & ASSOC. 
Sample: uMW~-~3--------------------------------------------------
Lab ID: Rl06NS01 
Method: SW 846-8240 

GC/MS 

Date Extracted: NA 
Date Analyzed: 06/17/91 
Date Sampled: 06/11/91 
Data File ID: RA168U 

VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropaue 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 

5.27 

10.09 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

6. 
BOL 
BOL 
BOL 
BOL 
BOL 
12. 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylyinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank~ 

£Q1 
(ug/1) 

50. 
50. 
10. 
10. 
10. 
10. 
5' 
5. 
5' 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5' 
5. 
5. 
5. 
5. 
5' 
5. 
5. 
5. 

10. 
10. 

c:: -. 
10. 
10. 
10. 
10. 

5. 
5. 

QC 
SURROGATE RECOVERY (%) Range 
1,2-Dichloroethane-d4 ~ 76-114 
Toluene-dB _lQ!_ 88-110 
4-Bromofluorobenzene _lQ2_ 86-115 
pH~ 

D Quantitated by a Secondary Dilution 

Surrogate Spike Level: 50 ug/1 
Associated Blank: VOA RA1680 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 
PQL: Practical Quantitation Limit 
MS : Matrix Spike Compound Level: ~N~A~---

.___.EIRA ENVIRONMENTALINDUSTRLAL __________________ ~ 
RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
F1le )A~68U 35.a-3aa.a aMu. ¥¥c 

o o o ppa, o o ~Ufa, o I ~.,a, o 

- ~o-..' ~6aaaa-L,":S ()( 
- )\ 

" ~4aaaa-

-
~2aaaa-

~aaaaa-

-
8aaaa-

-
6aaaa-

-
4aaaa-

-
2aaaa-

-
a- . 4 

.J. 

6 

!! a 
~ 

~ E 
2 I 
0 ~ ::a .. 
8 -E u 

.!5 e 
~ ..... 

~ 
u 

'T 
C'1. -
1 

8 ~·a 

R~a6NSa~<WATER> 

o ;;-,a, o o ~'Ia, I o ?!al 

0 IIQ - "'T 0 .... liP - -..8 ~ e ~ .... ... 
!!§ 
...t 
....... 
m= 

~2 
• ~4 • 

~6 
. 

~8 2a 

Data File: >A168U::D4 Quant Output File: AA168U::QT 
Name: WH R106NS01 
Mise: (WATER) 5.0ml MW-3 INST 9601A 

Id File: ID CVl::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910617 18:03 

Operator ID: JOHN 
Quant Time: 910617 23:09 
Injected at: 910617 22:46 

c-190 
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Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: MW-2 Date Analyzed: 06/17/91 
Lab ID: Rl06NS02 Date Sampled: 06/11/91 
Method: sw 846-8240 Data File ID: RA168V 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
l.l-Dich1oroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

14.68 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

6. 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) 18.18-18.92 6 I 

(1) Known to Hydrolyze in Presence of Dilute Acid 
B Detected in blank_ 

fQ1 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
s I 

5. 
s. 
s I 

s. 
s. 
s. 
s. 
s. 
s. 
s I 
s I 

s I 
s I 
s I 

s I 
s. 
s I 

s. 
s I 
s. 

10. 
10. 
s. 

10. 
10. 
10. 
10. 

5. 
s I 

QC 
SUBROGATE RECOVERY (%) Range 
1,2-Dichloroethane-d4 _122_ 76-114 
Toluene-dB __21_ 88-110 
4-Bromof1uorobenzene _lQl_ 86-115 
pH ....2..._ 

D Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RA1680 MS : Matrix Spike Compound Level: _N~A~---

.__ rJDJI ENVIRONMENTAL INDUSTRIAL _________ __ 
J;;;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A168U 35.9-399.9 aMu. ¥¥c 

1 1 1 fCjt91 1 1 ~Up91 1 I ~1991 1 1 

-
129999-

-
199999-

-
89999-

-
69999-

-
I 

49999-
-

29999-

:i; 

' -i 
€ 
l=s 

I 
f"''. -
~ 

.. 
;ii ... 
& ..... e 
0 
~ -"1 .... 
-r-· 
N 

~ 

R196NS92<WATER> 5.9Ml 

4 19 12 14 16 18 29 

Data File: >A168V::D4 Quant Output File: ~A168V::QT 
Name: WH R106NS02 
Mise: (WATER) 5.0ml MW-2 INST 9601A 

Id File: ID CV1::DB 
Title: VOLATILE PRIORITY POLLUTANT ANALYSIS {CAPILLARY) 
Last Calibration: 910617 18:03 

Operator ID: JOHN 
Quant Time: 910617 23:51 
Injected at: 910617 23:29 

C-192 
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Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: W-2 Date Analyzed: 06/18/91 
Lab ID: R106NS03 Date Sampled: 06/12/91 
Method: sw 846-8240 Data File ID: RA169H 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans.-1. 3- Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 

8.11 

Concentration 
(ug/1) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

s I 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide B 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexgnone BOL 
4-Methyl-2-Pentanone BQL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank_ 

.m!c 
(ug/1) 

so. 
so. 
10. 
10. 
101 
10. 
sl 
5 I 

5! 
5 I 

5! 
5. 
5. 
5. 
5. 
5! 
5. 
5 I 

5 I 

5 I 

5 I 

5 I 

5. 
5. 
5 I 

s! 
51 
5! 
5! 

10. 
101 

5 
10. 
10. 
101 
101 

5 I 

51 

SURROGATE RECOVERY (%) Ran~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 ~ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _lQ1_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQl_ 86-llS Coeluting Interference 
pH _l__ DO Diluted Out 

BQL: BeJ.ow Quantitation Limit 
Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RA169E MS : Matrix Spike Compound Level: ~NA~---

.___ rJDJI ENVIRONMENTAL INDUSTRIAL _________ __ 
£;1fV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A169H 35.a-3aa.a aMu. ¥Yc R1a6NSa3 <WATER> 5.a Ml w-

I I I 
1~a 2~a 3~a 4~a 5~a 
I I I I I I I I I I I I 

,, 
I I I I I I I 

6~a ?~a 8~a 
I I I I I I I I I 

18aaa 

a- ~Ow\ 
- ,:.~ 

a- \1 -
16aaa ~ 

-:: 
14aaa a-

-
12aaa a-

- ~ ... 
1aaaa a- -&.1 - E 

a 
8aaa a- ~ 

- ~ 
6aaa a.: E 

.£i -
4aaa a: ~ 

-
2aaa a-

-
a· lA 

I 

4 6 8 

Data File: >A169H::D4 
Name: WH R106NS03 
Mise: (WATER) 5~0 ml W-2 

Id File: ID CV1::DB 

..., .... 
! -1::! .., .. .... 
~ 1\3 IIIIQ - 1 .1:1 ~ 
~ 

I; .. 
!~ !!I =- ~ .... i5 

"101 c 
I I 

I! ""it ...-0 ... 
~ ... 

E '-'I 

l; 
1$.2 
oC 

~ ..... 

I I . 
1a 12 14 16 18 

Quant Output File: AA169H::QT 

INST 9601A 

~ 

~ .... 
~ 
9 
"""' oC:I 

== Q 
.:0 

~ 

2a 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910618 10:18 

MARCH 91 

Operator ID: JOE 
Quant Time: 910618 15:35 
Injected at: 910618 15:13 
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Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: MW-4 Date Analyzed: 06/18/91 
Lab ID: Rl06NS04 Date Sampled: 06/12/91 
Method: sw 846-8240 Data File ID: RA169I 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropape 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroetbylvinyl ether (1) BOL 
Acetone BOL 
Carbon Disulfide BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

B Detected in blank 

N1 
(ug/1) 

so. 
so. 
101 
10. 
101 
10. 
s I 

s I 

sl 
s I 
sl 
sl 
sl 
sl 
s I 

5 I 

s I 
s I 

s I 

sl 
sl 
sl 
sl 
sl 
S. 
s I 
sl 
s I 

s I 
101 
101 
s I 

101 
10. 
101 
101 

51 
sl 

QC 
SURROGATE RECOVERY (%) Range 
1,2-Dichloroethane-d4 _lQ§_ 76-114 
Toluene-dB _122_ 88-110 
4-Bromofluorobenzene _lQ1_ 86-115 
pH _2_ 

D Quantitated by a Secondary Dilution 
** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: VOA RA169E MS : Matrix Spike Compound Level: _N~A~---

.__ J:JI:JA ENVIRONMENTAL INDUSTRIAL _________ __, 
J;;;ffV1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File A~69I 35.a-3aa.a aMu. ¥Yc R~a6NSa4 (WATER> 5.a Ml M 

I I I 
~9a 2~a 3~a 4~a 5~a 
I I I I I I I I I I I I I I I I I I I I 

69a ?~a 8~a 
I I I I I I I I I I 

- ~ ~ 
-(..,:\"~ 

~8aaaa 
- 'i -
-

~6aaaa -
-

~4aaaa -
-

~2aaaa - .. - 6 ..... -- • E - 2 
0 - :a 

~ -
- lXI -
- i' 
--
-
- I 

4 6 8 

Data File: >A169I::D4 
Name: WH R106NS04 
Mise: (WATER) 5.0 ml MW-4 

Id File: ID CV1::DB 

..... 
"1:11 
I 
I 
1!1 
"" • i! .., 1100 .!ii! 

c ~ 15 - I 
S!!! :!! Q. .. ~ !a 

~ 
.=z 
~ -"'0 

I 
~ f:! ... I 

.a::: ---:. 

1 -
N -!!:0 

11.1 

~ 
~ 

. 
~a ~2 ~4 ~6 ~8 

Quant Output File: AA169I::QT 

INST 9601A 

CD 
c: 
~ 
c ... 
~ 
g ..,. 
~ 
~ 

QO 

.J. 

2a 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910618 10:18 

MARCH 91 

Operator ID: JOE 
Quant Time: 910618 16:18 
Injected at: 910618 15:56 

C-196 



Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: VOA LAB BLANK RA1680 Date Analyzed: 06/17191 
Lab ID: Rl06NS Date Sampled: NA 
Method: sw 846-8240 Data File ID: RA1680 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dich1oropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone 
Carbnn Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Metbyl-2-Pentanone 
Styrene 
Xylene (total) 
(1) Known to Hydrolyze in Presence of Dilute Acid 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BQL 
BOL 

B Detected in blank_ 

fQL 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
s. 
s. 
s. 
s. 
5. 
s. 
5. 
5. 
s. 
5. 
s. 
5. 
s. 
5. 
5. 
5. 
5. 
s. 
s. 
5. 
5. 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5. 
5. 

SURROGATE RECOVERY (%) 
QC 

Range D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 
pH~ 

76-114 
88-110 
86-115 

** Detected Below Quantitation Limit 
CI Cannot Calculate Recovery due to 

Coeluting Interference 
DO Diluted Out 
BQL: Below Quantitation Limit 

Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~N~A~---

~- rJDA ENVIRONMENTAL INDUSTRIAL _________ _ 
£;,f1V1 RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A~680 35.9-399.9 aMu. ¥?@ LAB BLANK A~680(WATER> 

I I I f!&. t t ~ups, I I ~Cf&, I I :'1!9. I I :S'!&! I I ~!f&, I I ?Cf&l 

-
~29999-

-
~99999-

.0 - 6 
89999- ~ 

E e - .... 
::E 

69999-
-

... 
~ 
Ill 

49999- --ta -
29999-

-
&- I 

.... 
4 6 8 

Data File: >A1680::D4 
Name: VOA LAB BLANK A1680 
Mise: (WATER) 5. Oml 

Id File: ID CV1::DB 

-• I c: -N """ c: ! .z e ~ 
..r ... ... ~ I 
Q 

6 *-:S -.... 
~ e 

<> !2 :a 
~ 
I 
~ 

I 

~9 ~2 ~4 ~6 ~8 

Quant output File: AA1680::QT 

INST 9601A 

29 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910617 18:03 

MARCH 91 

Operator ID: JOHN 
Quant Time: 910617 18:49 
Injected at: 910617 18:26 

C-198 



Client: WALK HAYDEL & ASSOC. Date Extracted: NA 
Sample: VOA LAB BLANK RA169E Date Analyzed: 06/18/91 
Lab ID: Rl06NS Date Sampled: NA 
Method: sw 846-8240 Data File ID: RA169E 

GC/MS 
VOLATILE PRIORITY POLLUTANTS/HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Compound 

Acrolein 
Acrylonitrile 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Cbloride 
1.1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene (total) 
Trichlorofluoromethane 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1.2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Bromoform 
Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Chromatographic 
Retention Time 

(min.) 
Concentration 

(ug/1) 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

2-Chloroethylvinyl ether (1) BOL 
Acetone BOL 
Carbon DisulfidP BOL 
2-Butanone BOL 
Vinyl Acetate BOL 
2-Hexanone BOL 
4-Methyl-2-Pentanone BOL 
Styrene BOL 
Xylene (total) BOL 
(1) Known to Hydrolyze in Presence of Dilute Acid 

QC B Detected in blank_ ·-

~ 
(ug/1) 

so. 
so. 
10. 
10. 
10. 
10. 
s. 
s. 
s I 

s. 
s. 
s. 
s. 
s. 
s. 
s. 
s I 

s. 
s I 
5 I 

5 I 

5. 
5 I 

5. 
s I 

5 I 

s I 
s I 

5 I 

10. 
10. 

5. 
10. 
10. 
10. 
10. 

5 I 

5. 

~S~PRR~O~G~A~T~E~R~E~C~O~V~ER~Y&---------~<~%~2----~R~a~n~g~e D Quantitated by a Secondary Dilution 
1,2-Dichloroethane-d4 -1Qa_ 76-114 ** Detected Below Quantitation Limit 
Toluene-dB _lQl_ 88-110 CI Cannot Calculate Recovery due to 
4-Bromofluorobenzene _lQ2_ 86-115 Coeluting Interference 
pH ~ DO Diluted Out 

BQL: Below Quantitation Limit 
Surrogate Spike Level: SO ug/1 PQL: Practical Quantitation Limit 
Associated Blank: NA MS : Matrix Spike Compound Level: ~NA~---

.___ rJDJI ENVIRONMENTAL INDUSTRIAL _________ _ 
£;,ffV1. RESEARCH ASSOCIATES, INC. 
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TOTAL ION CHROMATOGRAM 
File >A1 9E 35.8-388.8 aMu. ¥?@ LAB BLANX A169E <WATER> 

I I I 
1,8 2~8 3,8 4~8 5~8 

I I I I I I I I I I I I I I I I I I I I 
6,8 ?~8 
I I I I I I 

288888 -(,~ ~\ 
- '"' .: \{ 188888 
-

168888 --
1.48888 --
128888 -

-
188888 --
88888 --
68888 -

-
48888 -

-
28888 -

-
I I 

4 6 8 

Data File: >A169E::D4 
Name: VOA LAB BLANK A169E 
Mise: (WATER) 5.0 ml 

Id File: ID CV1::DB 

.. 
c: 
Cl' ..... 

"'fi; 
E g 

:::z: 
g 
~ -..... 
3' 

ID 
'V 

I 
!! 
~ 
Iii 

a:J -..... e 
1!:! Aa .e .. .0:: 

I::! c ~ • 
~ 

.. 
~ ~ e ..... ~ 1 i! - J: ..E! 

1 -
g ~ 

=6 !a 
a 
I 
~ -

\, .. I 

1.4 1.8 1.2 16 1.8 

Quant Output File: AA169E::QT 

INST 9601A 

5.8 Ml 

8~8 
I I I 

~ 

~ ... 
~ 
9 
~ .... 
::E 
Q 

GO 

.J. 

28 

Title: VOLATILE PRIORITY POLLUTANT ANALYSIS (CAPILLARY) 
Last Calibration: 910618 10:18 

MARCH 91 

Operator ID: JOE 
Quant Time: 910618 12:31 
Injected at: 910618 12:08 

C-200 
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TEST 

ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES,INC. 
161 James Drive Vest, Suite 100 

St Rose, Louisiana 70087 
(504) 469-0333 

QC REPORT 

VOA BLANK SPIKE RESULT SUMMARY 

BATCH QC SPIKE % DUP. % QC 
SAMPLE LEVEL/UNIT RECOVERY RECOVERY RANGE 

RPD RPD 
LIMIT 

------------------------ -------- ---------- -------- -------- ------
1,1 Dichloroethene 
Trichloroethane 
Benzene 
Toluene 
Chlorobenzene 

----EIRA 

OSGV03 SO ug/1 89% 96% 61-14S 7 14 
OSGV03 SO ug/1 78% 81% 71-120 4 14 
OSGV03 SO ug/1 99% 100% 76-127 1 11 
OSGV03 SO ug/1 96% 98% 76-12S 2 13 
OSG'W03 SO ug/1 98% 9S% 7S-130 2 13 

ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 

C-201 
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Client: Walk Haydel & Assoc. 
MW'-3 

Date Extracted: 06/17/91 
06/22/91 
02:59 
LSK 

Sample: 

Lab ID: Rl06NS01 
File ID: Dl71A036 

Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

Tpij Cas Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: _lQQ! 

Corresponding Blank: Dl71A035 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

CALIF. LUFT 
06/11/91 

POL 
{ug/1 ) 

154 

.......__EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06NS01 HW-3 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/D171A036.RES 
0259 22Junl991 
30 M x 0.32 mm DH-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

~~ 

r• 9.205 
'<-

L l 
l ~~snh~ 

.C-tJ. f+ 1 ij 
;5-69 ~~8 
~ 

\ f~ ]7Ja~o 
:c b:jos 
·;:.. 
:),- 9. 041 

F 
~11.519 

r-
~ 
( 

~ r 
! 
I 

I 
\ 
\=- 25.979 

Dil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/26 
Bottle 36 
Run Time: 30.00 min. 

\:~~~~==========----------------------------------~~~tacosane (SURR) 

C-203 
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Client: 'Walk Haydel & Assoc. Date Extracted: 06/17/91 
Sample: M'W-2 Date Analyzed: 

Time Analyzed: 
Lab ID: Rl06NS02 Analyst: 
File ID: Dl71A037 GC Method: 

Date Sampled: 
Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: __&2! 

Corresponding Blank: Dl71A035 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/22/91 
03:36 
LSI< 
CALIF. 

06/11/91 
LUIT 

POL 
(ug/1 ) 

154 

.__EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06NS02 MW-2 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

/DATA/LOOP/RESULT/Dl71A037.RES 
0336 22Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

\ 
~==-==------------------

Pentacosane (SURR) 

i 

C-205 

Oil. Factor: 
Instrument: GC-0 
Seq/Smpl: 2/27 
Bottle 37 
Run Time: 30.00 

(HP 5890A) I 
min. 

l 

J 

I 
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Client: 'Walk Haydel & Assoc. Date Extracted: 06/17/91 
Sample: 'W- 2 Date Analyzed: 

Time Analyzed: 
Lab ID: Rl06NS03 Analyst: 
File ID: Dl71A038 GC Method: 

Date Sampled: 
Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

Corresponding Blank: Dl71A035 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BQL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/22/91 
04:13 
LSK 
CALIF. 

06/12/91 
LUFT 

POL 
(ug/1 ) 

154 

.....__EIRA ENVIRONMENTAL INDUSTRIAL----------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl068S03 W-2 

I'ile 10: /DATA/LOOP/RESULT/Dl71A038.RES 
Date Analyzed: 0413 22Junl991 
Column: 30 M x 0.32 mm DB-1 (FSCC) 
Detector: Flame Ionization (FID) 
Inj. Volume: 2.0 uL 

21.212 

Pentacosane (SURR) 

C-207 

Oil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/28 
Bottle 38 
Run Time: 30.00 min. 

I 
1 

I 



I 

I 
i 
I 
I 
l 
I 
I 
I 
I 
I 

Client: Yalk Haydel & Assoc. 
Sample: MW'-4 

Date Extracted: 06/17/91 
06/22/91 
04:50 
LSK Lab ID: Rl06NS04 

File ID: Dl71A039 

Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 
Date Sampled: 

Total Petroleum Hydrocarbons 

Compound 

TPH (as Diesel Oil) 

Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

Surrogate Pentacosane (C-25) Recovery: __ll! 

Corresponding Blank: D171A035 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

. (ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

CALIF. LUFI' 
06/12/91 

POL 
(ug/1 ) 

154 

-EIRA ENVIRONMENTAL INDUSTRIAL---------
RESEARCH ASSOCIATES, INC. 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: Rl06HS04 HW-4 

File ID: 
Date Analyzed: 
Column: 
Detector: 
Inj. Volume: 

~ \ 

/DATA/LOOP/RESULT/Dl71A039.RES 
0450 22Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

~ \ 
r '~~~~==---------------------------Pentacosane (SURR) 

\\27.991 

C-209 

l 
Dil. Factor: 
Instrument: GC-D (HP 5890A) f 
Seq/Smpl: 2/29 • 
Bottle 39 
Run Time: 30.00 min. 
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Client: Walk Haydel & Assoc. 
Sample: Extraction Blank 

Lab ID: SBLKOl 
File ID: Dl71A035 

,I, 

Date Extracted: 
Date Analyzed: 
Time Analyzed: 
Analyst: 
GC Method: 

Total Petroleum Hydrocarbons 

Compound 
Chrom. Ret. Time 
Col. 1 Col. 2 * 

(min.) 

TPH (as Diesel Oil) 

Surrogate Pentacosane (C-25) Recovery: ~ 

NOTES: PQL: 
BQL: 

Practical Quantitation Limit 
Below Quantitation Limit 

Sample 
Concentration 

(ug/1 ) 

BOL 

* Col. 1: 30.0 M x .32 mm DB-1 (FSCC) 

06/17/91 
06/22/91 
02:22 
LSK 
CALIF. LUIT 

POL 
(ug/1 ) 

40.0 

~E/RA ENVIRONMENTAL INDUSTRIAL _________ __., 
RESEARCH ASSOCIATES, INC. 

C-210 
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Total Petroleum Hydrocarbons Analysis 
Sample Name: SBLKOl Extraction Blank 

File ID: 
Date Analyzed: 
Column: 
Detector: 
lnj. Volume: 

/DATA/LOOP/ReSULT/Dl71A035.ReS 
0222 22Junl991 
30 M x 0.32 mm DB-1 (FSCC) 
Flame Ionization (FID) 
2.0 uL 

~ 
~ .... ::.:= 2 7 i!i!') pegtacosane (SURR) 
'·:( '(7. 982 

[ 

C-211 

Oil. Factor: 
Instrument: GC-D (HP 5890A) 
Seq/Smpl: 2/2~ 
Bottle 35 
Run Time: 30.02 min. 

I 
l 
I 
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tl l ., 1' 

ab Number: Rl06NS 

PROCEDURE RECORDS __________________________ __ 

Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW-846, USEPA 3rd Edition, Revised November, 1986 

Lead (graphite furnace) 
GC/MS Volatile Organics 

Method Analyst Date/Time Analyzed 

7421 
8240 

LH 
AS 

06/20/91 14:42 
SEE COMP. LIST 

Leaking Underground Fuel Tank Field Manual: 
Guidelines For Site Assessment, Cleanup, and Underground Storage 
Tank Closure, December 1987, Stc::te .of Cali.fornia 

Method Analyst Date/Time Analyzed 

Total Petroleum Hydrocarbons Modified 8015 RM SEE COMP. LIST 

._EIRA ENVIRONMENTAL INDUSTRIAL---------~ 
RESEARCH ASSOCIATES, INC. 

C-212 



EIRA ENVIRONMENTAL INDUSTRIAL RESEARCH ASSOCIATES, INC. tOlL£ R ~t C£ I Pl FOI\H 
161 JAMES DRIVE WEST • SUITE 100 
ST. ROSE, LA. 70087 

MAO C')OlC:r • -----

P~OJ£CT: 

USE OTHER SlOE OF THIS FoaM TO NOTE OETAJLS CONCE~WING CHEC~•IN PROBLEMS, 

A. PREt!H!IIARY EtAIUNAliON PHASE: Date t'OOltr VII ~: __ (_,_,/.__f __ -_1_f __ _ 

1. Old cooler comt with • &~lpping &lip (air bill, etc.)? •••••••••••••••••••••••····•••••••··········· ~ NO 

If TES, enttr corrler Nme & tlr bill I"A..''btr hre: Fe..), EX. ff 12 ?9;).? 'YYI 

2. ~ere custody &eels on outside of cooler? •••••••••••••••••••·•••••••••••••••••···••••••••·······•••• ~ NO 

If T£5, enter tht follo..fna: asal date: {- I,;).· tfl , •e•' ~= -~~AI~---------------------
3. Vere CYitody aeals unbroken and Intact It the date and time of trrlval7 •••••·••••••·•····•••••••••• ~ NO 

4. Wert cuctody paper& attled In a plaatlc big' taped Inside to the lid? •••••••••••·••••••••••••••••• ~NO 
s. Vert custody pepera filled out properly (ink, slo~. etc.)? ••••·••••••••••••••••••••••••••••••••·· ~ NO 

6. Old you sl;n custody papora fn tht epproprfttt place? ............................................... ~--. NO 

7. Vu proJect icSentffltblt frca custody ptpel"$? If YU, enter project Nme at the top of this fom. ~NO 
a. If ~lrtd, VII enough fee Ultd? •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ NO 

9, lltn cftsftNted pti'SOI'\ tnhlal htrt to "kftowledtt receipt of COOler: 0 (date) <(:_ /.f- f ( 

I. LOG·IN PHASE: Otte a~les were lotttd·lft: -"""""(_-_!_.? __ -_f_l __ _ 

to. oeacrlbe type of peclr.int fft_eooter: ...;.W';..._o.;.:pJ;.;.....F...;..;;~u;....::V;...·~~#..;;W~-----------------
11. utre all bottles attl~ In 11perate pltstlc bats? ••••••••••••••••••••••••••••••••················· 

\2. Old ell bottles artf¥t ~roktn & ~re ltbtl& in tood c~itlon? ····••••••••••••••······••••••···· 

1l. Vtrt all bottle labels complete CiO, date, ,,_,, IISneture, preservative, etc.)? •••••••••••••••••• 

1•. Cld ell bottle ltbtl1 •tree vfth custodY~''' •••••••••••••••••••••••••••••••••••••••••••·-······ 

15. Wert correct conttlnera Ul~ for the teats i~iceted? •••••••••••••••••••••••; •••••••••••• ~ •••••••• 

~ NO 

~ NO 

@ NO 

@ liO 

Cii£>110 
. /~ ... 

16. Vere eerrect preaerv.tlvea ~ to a~les? •••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ 10 

17. Vas 1 sufficient ...,.,, of ~~~ ''"t for tttta ll'ldlcatecn ....................................... @ 1:0 

11 • .:ne b.ebles absent ln ~ a~les? If ~. tilt. by CAl: ns NO 
r'"""\ 

19. V11 tht ahi~nt ace~~'~··•••••••••••••••••••••············•••••••••••••·•••••••················· ~· ~o 

20. ltts tM project llllftattr called ~~ StatUs d!ICUIStd? If TES, tlvt •rafll on tM l:wltl:. of this fcr~r.. TU IIC 

Z1. ""'- .... Ctlled" IV W!IOIII' 

C-213 
(dlte) 
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fT1 
:z 
Cl 

0 .., 

~ 
Cl ...... 
X 

("") 

......_""-_ -4-t_...... - - - - -( 
l f,-.).1111 I~' L h:? 

EIRA ENVIRONMENTAL INDUSTRIAL 
RESEARCH ASSOCIATES, INC. CHAIN OF CUSTODY RECORD 

161 James Drive West 
St. Rose, LA 70087 

(504) 469-0333 

PROJ. NO. CLIENT 

>~ 5>-17 ~l I FOil 

w~~A- #A F-E 
~ 

6;1Gls I z :J lAB 
~ ~ 

~ USE 

'""~·~·.: '"""''' 
NO. e 

j ~ ~ 
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.A.,GERAGHTY 
AI'& .lvtiLLER, INC. 

Je/ Environmental Services 
Ground Water 

Mr. Raymond F. Vachone 
Deputy Project Manager 
Walk, Haydel & Associates, Inc. 
600 Carondelet Street 
New Orleans, Louisiana 70130-3587 

Dear Mr. Vachorie: 

Engineering Hydrocarbon Remediation Education 

August 10, 1991 

As you requested, Geraghty & Miller, Inc. has prepared the following letter report 
"Results of Organic Vapor Monitoring at Site SS-17, Holloman Air Force Base, New 
Mexico" documenting the field monitoring activities conducted from June 10, through June 
13, 1991. If you have any questions concerning the following information please feel free 
to contact either Gary Wagner or me at (813) 961-1921. 

D-1 

Respectfully submitted, 

GERAGHTY & MILLER, INC. 

Francis L. Corden 
Project Scientist 

14497 North Dale Mabry, Suite 115 • Tampa, Florida 33618 • P.O. Box m630 • Tampa, Florida 33688-3630 
(813) 961-1921 • FAX (813) 961-2599 



RESULTS OF ORGANIC VAPOR 
MONITORING AT SITE SS-17, 
HOLLOMAN AIR FORCE BASE 

NEW MEXICO 

August 1991 

Prepared for 

Walk, Haydel & Associates, Inc. 
600 Carondelet Street 

New Orleans, Louisiana 70130 

Prepared by 

Geraghty & Miller, Inc. 
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Tampa, Florida 33618 
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INTRQDUCfiON 

On May 23, 1991 Walk, Haydel & Associates contracted Geraghty & Miller, Inc. to 

conduct air and sewer gas monitoring at Holloman Air Force Base (Holloman AFB), 

Alamagorda, New Mexico (Figure 1). The monitoring was conducted in support of 

investigation and remediation efforts addressing hydrocarbon contamination at Site SS-17, 

the BX Service Station. Monitoring was to be conducted at four vacant residences, 12 

manholes, the Car Wash Grit Chamber and at the Lift Station located north of First Street 

across from the BX Service Station (Figure 2). 

MONITORING PROCEDURES 

The sampling methodologies, locations, frequencies, and analysis equipment as well 

as operation and maintenance procedures used were specified in the "Comprehensive 

Environmental Response, Compensation, and Liability Act Corrective Action Plan/Chemical 

Data Aquisition Plan for Holloman AFB, New Mexico, Site SS-17, BX Service Station", 

(CDAP) prepared by Walk Haydel & Associates in May 1991. Field conditions resulted in 

a number of changes/modifications to the procedures presented in the CDAP. An 

explanation of the field difficulties requiring modifications to the field program along with 

the procedures actually used are presented below. Field documentation completed during 

the implementation of the CDAP is provided in the Daily Quality Control Reports, and 

Daily Logs provided as Attachment I and Attachment ll to this report, respectively. 

EQUIPMENT UTILIZATION 

During the first two days of monitoring the Industrial Scientific Model MX251 

Explosimeter (MX251) did not maintain a sufficient battery cllarge to calibrate the 

instrument which necessitated the use of a Dynamation Model CGM Combustible Gas 

Meter (CGM) as a substitute. However, the CGM was not equipped with a remote 

sampling pump which prevented field calibration of the instrument and remote sampling 

with the meter. The CGM was equipped with a feature that allowed the peak reading for 
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percent of the lower explosive limit (LEL) to be held on the display. This enabled the 

CGM to be lowered into the manhole and measure the peak LEL reading. The instrument 

was allowed to stabilize for two minutes prior to returning it to the surface and the LEL 

reading was recorded. On the last two days of field work, the MX251 was sufficiently 

charged for use. 

During the first day of monitoring, an attempt was made to use the Hnu Model PI-

101 Photoionization Detector (PID) to measure organic vapors in the sewer gas at the 

locations specified in Figure 2. At each manhole location, the needle on the analog meter 

deflected off scale to the left indicating a negative reading. The instrument was calibrated 

repeatedly with no improvement. Since the PID readings were to be used to screen each 

location for subsequent analysis by the Photovac Model10S50 Gas Chromatograph (GC), 

the decision was made to monitor all manholes with the GC and discontinue the use of the 

PID for sewer gas monitoring. However, the PID was used to monitor for organic vapors 

in the residences as specified in the work plan. 

EQUIPMENT CALIBRATION 

As indicated earlier, the CGM could not be field calibrated. However, prior to each 

use the instrument was checked according to the manufacturers recommendations and 

zeroed. The MX251 was calibrated before each use by first adjusting the zero and then 

pumping a commercially purchased mixture of pentane in air at 25% of the LEL across the 

detector. The potentiometer was then adjusted until the explosimeter displayed 25%. The 

calibration of the MX 251 was verified at the end of day of operation. The instrument read 

23% and 24% of the LEL on day three and four, respectively. 

The calibration of the PID was verified prior to each use with a commercial mixture 

of isobutylene in air at a concentration equal to 58ppm of benzene in air. The instrument 

was allowed to warm up for at least 10 minutes and then zeroed. A 600ml Tedlar bag was 

then filled with calibration gas and the PID probe was connected to the bag with a few 
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inches of Tygon TM tubing. After stabilization, the reading was recorded. Instrument 

readings during the calibration checks varied from 56ppm to 61ppm. Due to the stability 

of the PID response, the instrument was not adjusted. 

The GC was calibrated prior to each monitoring event and then recalibrated every 

few hours due to substantial changes in ambient temperature. Analysis of a method blank 

was followed by a one point calibration using a field prepared standard of benzene, toluene, 

ethylbenzene, o-xylene, m-xylene and p-xylene (BTEX) in air. The standards were prepared 

according to the following protocol. 

On the first day, the stock standard was prepared by diluting 50ul of each of the six 

constituents, benzene, toluene, ethylbenzene, and the three xylene isomers, into a lOml 

volumetric flask containing approximately 9ml of refrigerated trihalomethane grade 

methanol. After diluting to volume with methanol and mixing, the stock standard was 

dispensed into four 2ml screw cap vials with teflon lined caps. The vials were refrigerated 

until ready for use. The concentration of this stock standard was 4 mg/ml for each 

constituent. Working standards were then prepared by injecting 5ul of stock standard into 

a 1.2L Tedlar bag and then filling the bag with zero air. The concentration of the working 

standard was approximately 16.7 ug/L for each constituent. 

Prior to each calibration, a method blank was analyzed to verify that the system was 

free from contaminants. During day one and day two, analysis of method blanks indicated 

the presence of a peak that interfered with the instruments ability to quantitate low levels 

of xylenes. Efforts were made to minimize the interference and by the last two days of 

monitoring, the interference was no longer observed. It was also noted that, as the ambient 

temperature increased throughout the day, the instrument sensitivity decreased. Percent 

recoveries of standards analyzed as calibration checks varied from approximately 50% to 

90% as total BTEX. 
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SAMPLING LOCATIONS AND FREQUENCIES 

As indicated earlier, the locations proposed for monitoring are shown in Figure 2. 

However, throughout the duration of the field program man hole MH-88 was inaccessible 

and was not monitored. As indicated in the CDAP, an effort was made to sample each 

sanitary sewer location at three to four different times throughout the day. A complete 

round of monitoring in the sanitary sewer system required approximately five hours from 

collection of the first to last sample. Monitoring in the residences was conducted in the 

early morning, late morning, afternoon and in the early evening. Monitoring events within 

the residences were typically completed in 15 to 20 minutes. 

SAMPLING METIIODS 

As required by the CDAP, each of the four residences was monitored for explosive 

vapors using either the CGM or the MX251 and organic vapors using the PID. The 

protocol entailed entering the residence and noting the readings of both instruments as the 

field analyst walked through each room of the house. When entering bathrooms and 

kitchens, the inlet of the drain fixtures was used as the monitoring point. After completing 

the walk through of the residence, the peak reading and its location were recorded. 

Consistent with the CDAP, GC monitoring of the residences was not required because the 

PID readings never exceeded 5 ppm. 

As indicated earlier, methods for monitoring the sanitary sewer system were modified 

based on field conditions. PID monitoring of the sewer gases was not conducted. 

Explosimeter monitoring of the sewer gases in man holes and the lift station was performed 

using the following procedure. The lift station and man holes were a<:cessed by opening the 

cover approximately half way and lowering the explosimeter into the man hole. When using 

the CG M, the instrument was placed in the "Hold Mode" and lowered to within 

approximately two feet of the bottom of the man hole. The manhole cover was then closed. 

The instrument was allowed to stabilize for two minutes and then was returned to ground 
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surface where the displayed readings were recorded. The same procedure was followed 

when using the MX251 except that after the stabilization period the instrument was rapidly 

withdrawn from the manhole and the reading recorded immediately upon retrieval of the 

instrument. The decision not to use the sampling pump with the MX251 was made in an 

effort to obtain results comparaule to those obtained with the CGM. The Car Wash Grit 

Chamber was monitored by placing the explosimeter with a few inches of the water level 

at the Grit Chamber. 

Samples were collected from the manholes and lift station for GC analysis using a 

Sensidyne Model 55HD personal air sampling pump, approximately four feet of 1/4 inch 

ID TygonTM tubing, and a 500ul Hamilton Gas Tight Syringe. The tubing was connected 

to the air sampling pump and lowered into the half open manhole. The cover of the 

manhole was then closed as far as possible without crushing the sample tubing. The pump 

was turned on and allowed to operate for one minute thereby purging approximately two 

liters of air through the sample tubing. With the pump still operating, the syringe was used 

to pierce the tubing and the syringe was rinsed three times with sewer gas. The sample for 

analysis was then drawn into the syringe. The samples collected from the Car Wash Grit 

Chamber were taken without the use of a pump by directly drawing vapors from within a 

few inches of the water level in the chamber directly into the syringe. After the sample was 

collected, the syringe needle was sealed using a silicon septa and the syringe was transported 

back to the GC for analysis. The samples were held at room temperature until analysis. 

Samples were typically analyzed within a few minutes of collection. In selected instances, 

method blank analyses or instrument calibrations were performed between sample analyses 

and in these cases the samples were analyzed within approximately thirty minutes of 

collection. 

RESULTS 

The results of the explosimeter and organic vapor monitoring in the residences are 

presemed in Table 1. As indicated previously, organic vapor readings within the residences 

did not exceed 5ppm. Readings were typically less than 0.5ppm with the highest reading 
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being 1.2ppm recorded in Building 2178. No explosive vapors were detected in the 

residences. 

Results of sewer gas monitoring for explosive vapors and BTEX are presented in 

Table 2. Sewer gas monitoring results indicated the presence of both BTEX compounds and 

explosive vapors. The highest levels of explosive vapors were recorded in man hole MH-92 

at 23% LEL and 35% LEL on June 12th and June 13th respectively. The highest reported 

concentrations of BTEX were detected in the Car Wash Grit Chamber followed by MH-91, 

MH-90 and MH-92, respectively. 
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Table I. Results of Explosimeter and Organic Vapor Monitoring in the Vacant Residences 
Site SS-17, BX Service Station, Holloman AFB, New Mexico. 

Results 
Explosive Gases Organic Vapors Location of 

Building Number Date Time (%LEL) (PPM) Peak Reading 

2149 6/10/91 1330 0 0.2 Back Bathroom 
6/11/91 1515 0 0.2 No Peak Reading 
6/12/91 1905 0 0.0 No peak Reading 
6/13/91 0556 0 0.1 No Peak Reading 
6/13/91 0948 0 0.0 No Peak Reading 

2151 6/10/91 1331 0 0.6 Back Bathroom 
6/11/91 1519 0 0.2 No Peak Reading 
6/12/91 1909 0 0.3 Both Bathrooms 
6/13/91 0600 0 0.3 Back Bathroom 

0 6/13/91 0952 0 0.0 No Peak Reading 
I ..... 

2176 6/10/91 1344 0 0.8 Back Bathroom ..... 
6/11/91 1529 0 0.2 No Peak Reading 
6/12/91 1919 0 0.2 No Peak Reading 
6/13/91 0624 0 0.1 No Peak Reading 
6/13/91 1002 0 0.1 Back Bathroom 

2178 6/10/91 1339 0 1.2 Hall Bathroom 
6/11/91 1524 0 0.4 Hall Bathroom 
6/12/91 1914 0 0.1 No Peak Reading 
6/13/91 0606 0 0.8 Both Bathrooms 
611~(91 0951 0 0.6 Back Bathroom 

LEL: Lower Explosive Limit 
PPM: Concentration of organic vapors in parts per million on a volume to volume basis. 

<ILRA<iliTY 81\1ILLIJtiNC. 
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Table 2. Results of Vapor Monitoring in the Sanitary Sewer System, Site SS-17, BX Service Station 

Holloman AFB, New Mexico. 

Sampling Location Date Time 

MH-89 6/10/91 1750 

6/ll/91 1119 

6/12/91 1720 

6/13/91 0712 

MH-90 6/10/91 1705 

6/11/91 1138 

6/12/91 1734 

6/13/91 0723 

MH-91 6/10/91 1555 

6/11/91 1152 

6/12/91 1820 

6/13/91 0735 

MH-92 6/10/9,1 1440 

6/11/91'. 1104 

6/12/91 1800 

6/13/91 0803 

MH-93 6/10/91 1844 

6/ll/91 1056 

6/12/91 1624 

6/13/91 0656 

Explosive Gases 
(%LEL) 

0 

0 
0 
0 

0 
0 

3 
0 

0 
0 

0 

0 

I 

0 

35 
23 

5 
0 
I 

0 

Volatile Organic Aromatic Compounds 

(ug/1) 
Benzene Toluene Ethylbenzene Xylenes 

<I <I <I <3 
<I <I <I* <3* 
<I <I <I <3 
4 3 <I <3 

<I <I <I <3 
17 I~ -~ 14 
19 18 ~ 17 
8 5 <I 4 

-

25 25 7 21 
~. -
21 26 4 II -. ·-. 

<I <I <I <3 
17 18 I 12 

3 4 <I <3 

<I 2 <I <3 
12 18 4 13 -
<2 8 <2 <6 

6 12 <I <3 

!~ 2"/ 2 <3 

<I <I <I <3 

<I 2 <I <3 

Page I of 3 

Notes 

Low Flow 

Low Flow 
Low Flow 
Low Flow 

Standing Water 
Low Flow 
Low Flow 

Low Flow 

Moderate Flow 
Heavy Flow 

Moderate Flow 
Low Flow 

Dry 
Dry 

Dry 

Dry 

Moderate Flow 

Standing Water 
Low Flow 

Low Flow 
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Table 2. Results of Vapor Monitoring in the Sanitary Sewer System, Site SS-17, BX Service Station 

Holloman AFB, New Mexico. 

Sampling Location Date 

MH-94 6/10/91 
6/11/91 

6/12/91 
6/13/91 

MH-95 6/10/91 
6/11/91 
6/12/91 
6/13/91 

MH-A 6/10/91 
6/11/91 
6/12/91 

6/13/91 

MH-B 6/10/~1 

6/11/91: 

6/12/91 

6/13/91 

MH-C 6/10/91 . 

6/11/91 

6/12/91 

6/13/91 

Time 

1827 

1039 

1638 
0631 

1812 
1024 
1702 

0616 

1525 

1251 
1610 
0912 

1540 

1311 

1547 

1024 

1911 

1431 

1528 
1040 

Explosive Gases 
(%LEL) 

0 
0 

3 
I 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 

I 

0 

0 
0 

0 

0 

Volatile Organic Aromatic Compounds 

(ug/1) 
Benzene Toluene Ethylbenzene Xylenes 

<I <I <I <3 

<I 4 <I <3* 

<I <I <I <3 
<I <I <I <3 

<I <I <I <3 

<I <I <I <3* 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <1 <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

<I <I <I <3 

--<- - --- -
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Notes 

Standing Water 

Standing Water 
Low Flow 
Low Flow 

Low Flow 
Low Flow 
Low Flow 

Moderate Flow 

Dry 
Dry 

Dry 
Dry 

Heavy Flow Before Sampling 

Low Flow 

Moderate Flow 
Heavy Flow Before Sampling 

Low Flow 

Low Flow 
Low Flow 

Low Flow 
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Table 2. Results of Vapor Monitoring in the Sanitary Sewer System, Site SS-17, BX Service Station 
Holloman AFB, New Mexico. 

Sampling Location Date 

MH-O 6/10/91 
6/11/91 
6/12/91 
6/13/91 

Lift Station 6/10/91 
6/11/91 
6/12/91 
6/13/91 

Car Wash Grit 6/10/91 
Chamber 6/11/91 

Time 

1944 
1452 
1512 
1056 

1735 
1412 
1932 
0748 

1615 
1327 

Explosive Gases 
(%LEL) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

Volatile Organic Aromatic Compounds 
(ug/1) 

Benzene Toluene Ethylbenzene Xylenes 

<I <I 
<I <I 
<I <l 
<I <I 

<I <I 
<I <I 
<I 2 
<I <I 

25 35 
15 18 

<I 
<I 
<I 
<I 

<I 
<I 
<I 

10 
5 

<3 
<3 
<3 
<3 

<3 
<3 
<3 
<3 

17 

12 

Page 3 of 3 

Notes 

Standing Water 
Standing Water 
Standing Water 
Low Flow 

Moderate Flow 
Moderate Flow 
Moderate Flow 
Moderate Flow 

Discharge from line 2 
Discharge from Line I 

Car Wash in Use 
6/12/91 1845 0 5 5 <I <3 Discharge from Line 4 

Car Wash in Use 
6/ 13/2L_ 0840 0 30 31 15 34 Discharge from Line 2 

LEL: Lower Explosive Limit 
ug/1: micrograms per liter of air 
*: System interferences and or contamination may have impacted the ability to detect concentrations of the indicated constituents at or slightly above 

the reported detection limit. 
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ATI'ACHMENT I 

DAILY QUALITY CONTROL REPORTS 
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Date: 

A-E Daily Quality control Report 
(A-E DQCR) 

A. Weather (temperature, wind speed and direction, precipitation, 
etc.) : 

Cool eyo 7t?-' @mil, M £ #fllx/ /)f-#hl&Jt?'l.( t.M )z y--
~ v 

J?r+?,tlrk Qt1 t p.AC ±wM Ll;sW to 3;30 C'i!fit?!=JNr; LCr£ l?em4flt:e,J 
B. work Performed: f!/qzdpfl ~ H?#t jP_T.J) t ~ks,;aft'.r
P1m, to12.. ttl! atiec IO?dJI21l> l..&l'.t'f-1 l!Jt.fla¥ MQifrnf a, @C. 

c. Sampling Performed (location/number, sample type, etc.): 

Au.l4w:TJ?bf rq PiP 1t2k~l1 &k MH.>rf} l-ttt<io/ Mijlfl; MFiq&) 

D. Field Analyses Performed (including instrument checks, 
calibration, etc.): 

t-l ~ u £I w 1 (~ c.\. 1o tt :tUL <"a !'rK M X4S t "t,e\e;,w 6'J'@: C tr \ fhtq.;r-&1. ;;st1, 
\dh:U:J '?EHTA!:\.11., , :t\ronlw lO>'>B'Q CVAL\! ... >eA. l3\Ji,X 01w '"·' o/l(a.. f'lk::.J."t> 

et..tflrWn. 'M§?Mte,..... e.!\ c:o,e\·•@ W&cn<N.%- !?\tot~.. ,,2,erv Ji.,q:>\a.~"<f~ 

rv\o4f\.Qf R~>\ 14'a~ ~ 1q'l, £211?" l 1 ril-1~ :1 :(J ?Y , ,,.., ,I.,!-Nil P:ktOJ I tKJ;lo~lltJ!,-Iu-
E. Problems Encountered and corrective Actions Taken (sampling 

problems, alternate methods/locations, etc.): 

--1""\t, ±htu \if&lOl !>!L\!\()3 "'''~=n~z. pee 5c.A-L-~ li2S>/:IfMJ !lll?fl/ll&!llb 

S'J,ttp1t,J3 ~. 5e.MR"k ct\\. 1:i2u;er )o&q"'tlf?tt? M z<t/( ?oolnVlftt )D~O 
lZe~'lM.fi."I~tzh Ai.lf.. 'f?\$\\!!5.. J?\ ~'ftJ7lf.H/ · l!.(r~T!UJMJ!Nf.S /)~)£_ G<QM 

12~«ur.iJoo ,,''ffi)bL !\.lo.~1 ~'f.GS>::>.tf> Y!& JJ8td,2'L, L.Qw>Jil2.'1..1 \'!1 ~ A~qU~ 
F. Quality-control Activities Initiated: 

Pbttsev"""' £12!?50 C14~'\Htrt?,.>oa @A1et)-tl:> 'EiuetPecy ?'o/ 7D~ 
en t?uck. ~).' 8ecAI'hbr=tr*-, &tkfDY ~()'!!> qo1 C!devfe 0?. 

---?,~ Signature of Reporter~ 
--Geraghty & Mi ler, Inc. 
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Date: 

I!' I 

A-E Daily Quality control Report 
(A-E DQCll) 

c. Sampling Performed (location/number, sample type, etc.): 

J%g, ~~ ~Pk-8'\~ MJt:TO ~ b11 H .. 9\) MB ... Clii 3 MH-931 'Mt/6+-1 
mH-9S; ftl./MJ{)Jfl-6, 122¥-c., (()AJ,Z?, /,6~ ..>vtm711a rt <1« 
Jt?,..,IJ G'A,r #JFpn.{IJf\ 

D. Field Analyses Performed (including instrument checks, 
calibration, etc.): 

E. Problems Encountered and Corrective Actions Taken (sampling 
problems, alternate methods/locations, etc.): 

Co!4.'P!\Jtlf.. 1\101\\'l721\.11-!b ALl 'r\l'!}U@(,fk:> !V\ft"'& GC. t !Ot-.L C..GM. ~?JoS!>Lti.'h?t-
¥1 ){1?t ,,j=,! I lrlc'.(CCef~Zllo '"'' eoemctr: '1\IJnl~t h:loJt-A.Kp {JhlJ =re/4 
-Te:i')A~ :y),.9M,~Mj ;:.,\top .· 

F. Quality-control Activities Initiated: 

'fhe1oVQL )O?W (v 4\,bK?~Il @:~ 60-70 'eg~ \?,ecc·l\~ 
<?..> ~eoMaQ, "ftela MtQLv~tt<- va>~a~J? ~41 ~U:tapeL 

.vJo.-ao% ,a?rWva rz SjLAtaJf.. tlst!<m4' &Oe )'1110Jt? at: q 7me 

Signature of Reporter·~~~ 
~y & iller, Inc. 
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Date: 

A-E Daily Quality control Report 
(A-E DQCR) 

A. Weather (temperature, wind speed and direction, precipitation, 
etc.): 

!J2%n a. 5czll4·< e.a<Y1'~ H rc;er TeH K c r Dt2\)~ 010"')!' R-fr\'1' ( ~ 

:St2.£'f'Zt.. r&>fTI± <Qu:m FROM "'tt"= ..SQL?'714jl->oLITk;. u?[:>T 
B. Work Performed: ;tlpl"l,t;zc ,Hov~ ....QLG't,.. q•;u;; 

5 
;>tzct¢<'?'6 

I 

I 

W1# ;/lYe P.I20J 1 p,e.'A & 2C?\ z~t>fjO Y-.C: rn,'t(;X5J ff.t;;;iw,~r-
!71t24.t«' 5c.,ea fn.¢ "1H-?9 ti?tQ¥' M~±-9-'" 1 M H-&:w~e''jh tt11- Z) } 

/a,Gy?:whoo <t {?Aa..l.t~~ 6-,.A.f=ete.u.qt= '«d*' ~~C»!Ill'*et I ~e@.~.[D GL 

c. Sampling Performed (location/number, sample type, etc.): l 
IJ~().. S£#4!:, M-rrt.l fll#&a,. /J/2/H{; ~~ 2.:J..., auc£3>' m#ez¥ 
jY)J/-£<; /YJ/1-tl-) /flit-B.) llJ~~c.., out-I?J .L'I?c >ref"o-t ~~6zg_ 

D. Field Analyses Performed (including instrument checks, 
calibration, etc.): 

fds& Hoz0•!. d- A,t- ~ob )VJc9kt.at?& 17.2 bQ& i!ffi:E 1=\d!DlX!c. 
&gt,~~ j=uz>tC£, £W JV!p?:'ft:Mta~ d-Yfru? Hoete> Ca\ ~ l tf.t~ 
t e±t ~ oooJ. Col Wtl JD,ftk te~a'1 68 t\.¥e?S I fual~~,11tjj=r=-
rva\ ,~t¢to,Q, ~es.J?. Q?3 cn£2 ae:l ch0<LL taa::2.o<ct !txce ))?L~ ~ 
E. Problems Encountered and Corrective Actions Taken (sampling 

problems, alternate methods/locations, etc.): 

M k'P$.5] v@J rd6sp)...eg:O,. QW K yZA~ !9N?J) 02 DatOq cJt. 'tire 
fu0£1!'±=Pt-ly1~ -j~, 
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Date: 

"l• f, 

A-E Daily Quality control Report 
(A-E DQClU 

A. Weather (temperature, wind speed and direction, precipitation, 
,_, 

1 
etc.) : 

(J'I')/ 1 CIRe-e ,a ®jK amt:'atfj" . 5t--- t?r/e,uls hhrc sS'P--7-:y m ~< 
J:th D i">;l;V · Lttua: V<!Jr/D '> 144.1.61-1.814 

B. Work Performed: /)tomb ~ ef&thZ ?.1f!) )? &'it.if.V?ntf? 
,!/)a;l)wi/Jl@. J/&1¢ ?/.72 t~ma.rw //1p~ ·~ ·~<<tr:e-z 

D. Field Analyses Performed (including instrument checks, 
calibration, etc.): 

E. Problems Encountered and corrective Actions Taken (sampling 
problems, alternate methods/locations, etc.): 

J}f ~ ... 6Z !nAb \\1 Q.CC..~k )o /?f11PJ,J) I@#~~~ ?n ')? ez 

F. Quality-Control Activities Initiated: i?Z?z?>Hi(:/ ~<Q @,C.fu9 n-c, 
t'iluk:> R~e-o«Mt/ ~ }'lJ/e; ~4:/c£2 1 'irWOI'f? t;ra% ez 

#Jfc_ e~~ di f!,z-/ 4/ck#!-.? --.39 tr2 fo~ &t'-~ut= K --v (£) ~c 1-<t>~ 
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.A~GERAGHTY 
AI"& rviiLLER, INC. 

AfEnvironm~ntal Servic~s DAILY LOG 

Well(s) ___ ProjectJNo. //1/fi;&/ Page J of ..3 
Site Location ---~M'-L..III:~'-"1/a"""mr:u.~A.qE.W--....A ...... ~--8_.__.....,/3 ___ ~1.-' ...... .)<l,oii~._~ ..... 'ULW~fS--""""' ~,.........7.;2;-"-Jr)Q~'4/..__ ..... s s_s;_-...... / ...... 7:...__ __ 

Prepared By ___::_AF&~;,t~:x..t~~<::e..C.,.J..S---'L...::!L..., ...... &~12~~~~=4--·--------------
Datemme Description a Ac~ties 
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.AWGERAGHTY 
A .. & NIILLER, INC. 

.Je!Environmental Services DAILY LOG 

Well(s) ___ Project/No. 'J'Et/ [61;)/ 

Site Location ,/..J; J/crn&,y 1283 ~ 2 7 
Prepared By ~VJC45 L., {!!at2.D!f.¢J 

Datemme Description of .Activities 

Page 0<.._ of 3 

~--~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~ 
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~.,-GERAGHTY 
AI'& MILLER, INC. 

.J81£n\'ironmental Services 

'' I 

DAILY LOG 

Wetl(s), ___ Project/No. Tr #621 Page wS of 

Site Location .....:.'~·~"-~h~~~'Z!~~~B~~:....-.a.D'-~~~¥ .......... _.S:s&II5Jollo""'w.""r!4:.~-·-t;._.,-:::...._;.qz;~;po:::.r;4/,..__""":;.o:;.;::s,._--J./~.~~?;..,__ __ _ 

Datemme Description a ~ties 
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~WGERAGHTY 
A If& ivfiLLER, INC. 

JeiEnvironmentai Services DAILY LOG 

Well(s), ___ ProjectJNo. JkfA%tJ! Page._l_of c2_ 

Site Location -;.M~,. ~~~~o.~~~v~fZJ..L..~""'8..J-_...<1,~·v.__~~~'"'at~vul.!::l4?;;.....-_<_3z4~-o=~~re41~:--...~.., ..,55-:.o::::..L..I....L7 ____ _ 

Prepared By ----LA;_wuncAJ.:t:!l::%:w.::<2~/_..,w&~.:.:~=eo/=---------------
Date/Time Description of .Activities 
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.A8fGERAGHTY 
A.-& rvt:ILLER, INC. 

J81Environmenral Services DAILY LOG 

Well(s) ProjectJNo. .'2Bf6()) Page ~ of 

Site Location ~d'JP1J' ~ Sk . 'StRft<..tM .a1.4M<' c ')$-/7 

Prepared By .lfo rL.-J.S L « e4't?i")I!J(/ 

Datemme Description ot .Activities 

.C/11 /3;'5 &A'J ~ &l?t::A 

)1/,'/() !~L6 pQJ/_ ~k,)l ~~17.1~~ £J"'""'"""""·')\ /~.4'2 ... ., 

/~:10 ~h ~ ~ J.r:z 2 )) ~p ,?z' //j/ ~ Jx!:) ~At /(g-) 

/~'6 
'- './ 

/JJ/Y) J..)-/) (\ .1-lo /YJ~.., 
A5as- £/J~H; ~A.I~P-'//R J 4~ ..... 

;:;;"'/~- 1/P ~ //~~ ~ /4-oe.ll ~oA..b . , ._ 

)(b.' 00 ~..ct' -SJ7'L-

-
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)WGERAGHTY 
A If& l\IIILLER, INC. 

AfEn1•ironmtnral Suvicts DAILY LOG 

Well(s), ___ ProjectiNo. 7J::?/f6t)) Page,-J,.f __ of __ 

Site Location +,Jia-:L4.4J.!/a~mra~o:.a~;......L.Mc....:.?h:......s..i3""'--__,.=:,3:::;.;;.¥J,.__,I....,,~~~'-'7::L_=S.:..~..oD~~-=--/___.7'-------
Prepared By _....;(..;;;,~~::::'11..cc:-.~';..,;s~?-=''--~0~-..L.l4to::..,l;.~~---------------

Date/Time Description of .Activities 
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.AWGERAGHTY 
All"& Iv1ILLER, INC. 

)81Environm~ntal s~rvic~s DAILY LOG 

Wetl(s), ___ Project/No. ) F '-1 f6tJ ) Page '- of __ 

Site Location ____.:.J-Io...:.=./u.(D&:::.=4(::::r..:f.1:...r..._~A~P--=B=-----''c..3-J:~_..., -3~.S:::-fz?~-:L.Lft..:.JD1"'-'--...S;;;:;;,;;;;.S--L/_7!__ __ _ 

Prepared By :c'??.., C.,LS ~ 

Description of .Activities 
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Jet Environmental Services DAILY LOG 

WeU(s) ___ ProjectJNo. ,7r~(4?( Page I ot ~ 

Site Location ....~,M:..L...I::..L:;!;.:...Io'&z~I211Utt:.-..ld""'· ~~~28;;..__..e~>J:.......->~~~'/""'fL-.ioo:::-.J ..... S"'"t?it?i1~ ..... "2o<co~ov..____.,,_s$,...-..::::....-~2-J:/:....-_ 
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A If& MILLER, INC . 

.A/ Environml!nral Servicl!s DAILY LOG 

Well(s) ProjecUNo.---L.,.7_;,.~----;....:~:;..~~~~;&.::~~~---------Page ~ of c;s, 
SiteLocation /~ IJI=h .. .?Sk S~t.£)f...e sS~hleo 
Prepared By • 2??znh :=, t(', ~.o..-cJ7e4 

Date/Time 
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Description ot .octivities 
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l REPLY TQ 

ATTN OF 

SUBJECT 

833 CSG/DEV 

DEPARTMENT OF THE AIR FORCE 
~e:AOOUAI~TERS 8330 CCMBAi SL.;PPQRT c;;:;QL,;P ("!"AC: 

-;OLLOMAN AI;:; FORCE SASE. NM 88320·:000 

Underground Storage Tanks (UST) as Pertains to Holloman Air Force Base (HAFB) 

'o ATTN: Mr Glenn Schellinger 
New Mexico Environmental Improvement Division 
Underground Storage Tank Bureau 
1190 St Francis Dr. 
Santa Fe, NM 87503 

1. Thank you for taking the time to speak with Ms Jane Fortier of Walk, Haydel, 
and Associates on 26 Feb 91 concerning the applicability of the New Mexico UST 
Regulations to sites under investigation at HAFB. 

2. Under the Installation Restoration Program (IRP) initiated by the Department 
of Defense (DOD), Walk, Haydel, and Associates, Inc., under contract by the US 
Army Corps of Engineers, has investigated sites at HAFB where petroleum (mostly 
aviation fuel) and other materials have been handled, disposed, or released. 

3. A Remedial Investigation (RI) report has been performed for several sites at 
HAFB. The report identifies two sites at HAFB that require a Feasibility Study 
(FS) for possible remediation. The purpose of the FS is to determine the best 
clean-up methods to be used at the sites, based upon overall protection of human 
health and environment, implementation, and cost. 

4. The investigation of suspect sites at HAFB began under the IRP format (as 
initiated by the DOD). The DOD has now adopted the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) protocol pertaining to its 
site investigations. CERCLA requires, for subtances left on-site at the conclu
sion of remedial action, that the action require a level or standard of control 
which at least attains applicable or relevant and appropriate Federal or State 
environmental or public health requirements (refer to EPA document CERCLA Com
pliance and Other Laws Manual, Interim Final, Aug 88). 

5. One of the sites contains subsurface petroleum constituents which, from the 
remedial investigation, are believed to be the result of leaking underground 
storage tanks that were removed prior to the effective date of New Mexico's UST 
regulations. The source of contamination at the other site is still under 
investigation. Remediation of UST sites at HAFB shall comply with New Mexico 
UST Regulations. Specifically, Part XII, Corrective Action for Petroleum UST 
Systems would be applicable, relevant, and/or appropriate·.-to UST sites at 
HAFB. 

E-1 
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6. The Remedial Investigation report performed for the t·..;o sites under investi-.,, 
gation (as well as for other sites fC>r .,.,.hich an FS was not deemed necessary) , 
contains information required for the "on-site investigation" and "hydrogeologic t 
investigation" as discussed in Sections 1205 and 1210 of the New Mexico UST 
regulations. Using CERCLA format, the proposed FS report will contain informa
tion required by the "rec"lamation pr,Jposal" as stated in Section 1212 of the UST 
regulations. 

7. Free product and possibly highly~contaminated soil exist at both sites to be 
included in the FS. The New Mexico UST regulations require removal of free 
product and excavation (to depths possible) of highly-contaminated soil. Ground 
water beneath HAFB contains Total Dissolved Solids (TDS) levels of 18,300 to 
67,600 mg/1 (as reported from field work associated with the RI). New Mexico 
Water Quality Control Commission groundwater quality standards WQCCR, Part III, 
are promulgated for groundwater with TDS values of 10,000 mg/1 or less. There
fore, these standards are not applicable to sites at HAFB. Also, groundwater 
beneath HAFB is not a public or private water supply. 

8. Therefore, it is our understanding that according to Section 1209 D of the 
New Mexico UST regulations: 

a. Remediation of soil contamination will be considered complete when: 

(1) Soil contamination has been reduced to a le"el which will not con
taminate groundwater through percolation or as the water table rises and falls 
with seasonal fluctuations, and the soil is not a source of potentially explo
sive or potentially harmful vapors in utilities, basements, or other surface or 
subsurface structures. 

(2) No highly-contaminated soils remain in the ground. 

9. Also, according to Section 1219 of the New Mexico UST regulations: 

a. Reclamation will be considered complete when all of the following 
criteria have been met: 

(1) No floating product is present on the water table. 

(2) Soil contamination has been reduced to a level which will not re
contaminate groundwater through percolation or as the water table rises and 
falls with seasonal fluctuations and, where a soil treatment system was neces
sary under 1209 or 1212B (2), the soil remediation standards set out in 1209 
have been met. 

(3) Any other conditions which threatened health, public welfare or 
the environment have been remediated. 

10. The New Mexico USTDivision's written concurrence with the above interpre
tation is requested. Should you need to discuss this letter, please call Sharon 
Moore at 479-3931. Your assistance is greatly appreciated and we look forward 
to your response. 

I 
"'\ 

Deputy Base Civil Engineer 
cc: USAGE, Omaha Dist., ~, 

Larry Janis 
Walk, Haydel, & Associates, 

Ray Vacheon 

E-2 I 
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REPI..Y TO 
ATTN OF 

SUBJECT 

833 CSG/DEV 

DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 6330 COMBAT SUPPORT GROUP <TACl 

HOLLOMAN AIR FORCE EASE. NM 88330·5000 

Underground Storage Tanks (UST) as Pertains to Holloman Air Force Base (HAFB) 

To ATTN: Mr Glenn Schellenger 
New Mexico Environmental Improvement Division 
Underground Storage Tank Bureau 
1190 St Francis Dr 
Santa Fe, NM 87503 

1. Thank you for taking the time to speak with Ms Jane Fortier of Walk, Haydel 
and Associates on 6 Mar 91 concerning further clarification and applicability 
of portions of the New Mexico Underground Storage Tank (UST) Regulations to 
sites under investigation at HAFB • This is the second correspondence with 
the Division concerning sites at HAFB; the first is dated 2 Apr 91. 

2. The following portion of the New Mexico UST Regulatior.s was discussed dur
ing the 6 Mar 91 telephone conversation: 

a. 1209.D. "Remediation of soil contamination will be considered complete 
when: 

(1) Soil contamination has been reduced to a level which will not con
taminate groundwater through percolation or as the water table rises and falls 
with seasonal fluctuations, and the soil is not a source of potentially explo
sive or potentially harmful vapors in utilities, basements, or other surface or 
subsurface structures." 

3. The Division seated that due to groundwater usage and quality (TDS level 
greater that 10,000 mg/1) beneath HAFB, that contaminated soil which may recon
taminate groundwater due to seasonal fluctuations in the water table elevations 
need not be removed. This does not, however, pertain to "highly contaminated" 
soils or soils which are potentially explosive or are a source of potentially 
harmful vapors in utilities, basements, or other surface or subsurface 
structures. 

4. The following day, 7 Mar 91, Jane Fortier attempted to contact Mr Glenn 
Schellinger again to clarify other portions of the regulations. He·was not 
available, but another member of the Division discussed the following with Ms 
r'ortier: 

a. 1209.B. "Where highly contaminated soils remain beyond the depth or 
horizontal extent of practicable excavation, or when the owner or operator 
choose to treat contaminated soils in place, the owner or operator must 
design ..•. " 

d?c.adi.nc.H i.~ ou't Q:J'tofu~i.orz. 
E -3 



5. The question was raised by Walk, Haydel as to whether highly contaminated 
soils which are within practicable depths or horizontal extent of excavation 
can be treated in place. The Division stated that all highly contaminated 
soils with practicable depths or horizontal extent of excavation must be exca
vated. Only highly contaminated soil beyond practicable depths or horizontal 
extent or contaminated soils can be treated in place. Therefore, in Section 
1209.B., when "contaminated" soils are referred to, it does not infer "highly 
contaminated" so-ils. 

6. Also discussed were acceptable constituent levels in soil after treatment 
(as described in Section 1209.A.l.). If highly contaminated soils are present, 
they must be excavated. Excavated soils can then be treated by thin spreading. 
The Division informed Walk, Haydel that if the total petroleum hydrocarbon (TPH) 
value of treated soil is less than 100 ppm using an appropriate laboratory test, 
that soils can be considered treated and may be backfilled into excavated areas. 

7. The New Mexico UST Division's written concurrence with the above interpre
tation is now requested. Should you need to discuss the contents of this 
letter, please contact Sharon Moore at 479-3931. Your assistance is greatly 
appreciated and we look forward to your response. 

~&fa~)!# 
Deputy Base Civil Engineer 

E -4 

cc: USACE, Omaha Dist., 
Larry Janis 

Walk, Haydel & Assoc, 
Ray Vacheon 
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CR-5362.50-1 

TELEPHONE RECORD 

DATE: May 29, 1991 

SUBJECT: New Mexico - UST Regulations for Soil 
Remediation 

JOB NO.: 5362.50 

CLIENT: Corps of Engineers 
Holloman AFB, NM 

PARTICIPANTS: For NM Health and Environmental Department
UST Bureau 

Glen Schellinger 

For Walk, Haydel & Associates, Inc. (WH&A): 

Molly McGraw (5/29/91) & 
Ray Vachon (6/5/91) 

The following items were resolved: 

1. There are no protocols or requirements for sampling the contents of USTs if the 
contents of the tanks is known. 

2. The cement mat atop which USTs sit may be allowed to remain in the ground 
when the USTs are removed; however, a soil sample is still required from the 
center of the excavation. If the center of the excavation is beneath the mat, then a 
hole can be drilled through the mat to collect the sample or the mat can be 
removed to collect the sample. In any event a sample must be collected. 

3. 

4. 

In the event that a soil sample has a PID or FID reading of> 100 ppm and the soil 
is not highly contaminated (as defined in the NM- UST regs) and the groundwater 
beneath the site has a total dissolve solids (TDS) concentration of > 10,000 ppm 
then the soil does not have to be remediated. Only highly contaminated soil must 
be remediated and floating product removed in areas where the groundwater has 
> 10,000 ppm TDS. The dissolved phase in the groundwater does not need to be 
addressed. Must have data proving the groundwater has > 10,000 ppm TDS. 

If groundwater is encountered during the tank removal, then a sample of the 
groundwater plus four soil samples (one from each wall of the excavation above 
the groundwater table) will be collected for analysis. this is in ·neu of No. 2 above. 

MM/dh 
T-625/W-58 

WH.A 1012 (REV.:t/83) WALK, HAYDEL lit ASSOCIATES, INC. 
ENOINIEI:IIItS 

E -5 N£W OlltLI:AN5-M081LI:-8ATON ltOUGE . 
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St4te of Nf¥·Maico
ENV1BONMEN'rDEl'ARTMBN'r 

IIGI"'4d.a.tn~M . ..-c'"""' 
l.tSOBL.ft\M&a~P.O.Boc'JIIllO 

S..ltN_,M-.81602: 
(IO/SJat"4810~ 

July 8, l.991 

Mr. Roger Wilk8on, l:U ~rograa.Cooz:dinator 
833rd CSG/OIV' 
Holloman Air rorce Bas~ NM 98330 

xu- Program:: Doeta'Bnt Ra'v'i...,.. 

"t'DitWCIIPINOIA 
-.rMI\"' 

Site SS-17: ax: Sen-ice: Station - Cbe.:!ca1 Data ~sit.1on JlaD:. 

Dear Mr. Wilqon: 

'l'he. New Mexico Bnvironment Department;· has re'Viewect: t~e- Chemical.:. Cata 
Acquisition flan tor Inatallation Restoration Program site SS-17, the 
BX service station, for ac1equacy under- State- envi:onmental 
regulations. 

Based on thu revi•w, the Department finds. that the, project 
Qrgan:Lzation, .t1eld procedure•, anc:l laboratory protocol cleac:ribe<t. in 
the Plan a~• a<lequate 1n themselves. However, we are concerned at. the 
len;thy remediation aeheaule that is implied ~Y the ~l&n. 

The Department is aware that the release at the BX Service station 
predates the New Mexico Unc1er;~ound Storage Tank (OST) Regulations, 
and that groun~water ~ene•th Hollo~an Air Force Base contains leY&ls 
o~ ~iaaolved minerals which render the groundwater cleanup atandards 
contained in the Requlations inappligable, Nevertheless, it ha~ 
consistently beeft the Depa:tmen~'s position, exp~essec:l both verbelly 
an~ in corre•pon~ence p~io~ to th~s letter, that atctiono 1208 an~ 
l209 of the OST. · lations d.O a ly in this eituat£-o.n. Section 1208 
requ ~•• a a oa n reduct in a way that minimises ·· 
its spread; Sect on 1 g requ •• e excavation of all niqhl~ 
coqtam?n•tad ·~1 to the greatest praetieibie depth ana horizontal 
extent. Both Sections prescribe strict timetables. !f removal of all 
hiqhly contaminated soil is genuinely impracticable, ~ome other 
appropriate soil treatment methoa may be acceptable if approved by the 
Department •. 

In short, the work deacribed in tha Chemical oata Acquisition plan is 
acceptable but is not luftieient to address the reqUiremenes of the 
New·Mex1co OST Re9Ulations. Two area• concern us particularly: the 
first is pa:ag~apn 2.1 of the scope of Work (paqe l of Appenc1ix A> 
whiCh limits excavation of hiqhly contaminated soil to areas within 
ten teet ot removed tanke; the secon4 is the proposal in the Plan to 
collect soil samples from only three •oil aampling ~oreholel, which 
will be inadequate either to aefine the extent ot highly contaminated 
soil or to support ~ applicaeion tor an alternative in-situ 
remediation system. 

E-6 

l 
I 

I 

I 
I 
I 



I·· -

I 

J 

l 
.1· 

( ) 

' 

l 

I 

f 

l 

I o .;J 

·..I 

,/-'. ~. aoc;er Wilkaon 
/' .:ruly 8, 1991 

/ Paqe 2 

An additional concern ia the possible ~u11aup of explosiVe vapors in 
confined spaces. The aamplin; p~otocol p~opoeed in the Plan for this 
appear• to be adequate, but some •o~ of regular monitoring (such as 
that requira4 by section 1203.1 of t~ UST ~egul&eiooa> is eaaenti&l 
to ensure that fire or expios!ons cannot occur. We truat that 
adequate proviaiQn haa been ma~ for this •inQe qaaoline vapor 
ezploa~oaa are a major safety haaara, but w• would appreciate being 
aaviaed ot the arran9emente. · 

The Department reco;niz•e that work described by the Plan ~s in 
proq:esa and tb&t it may be too late to modity the actual document. 
We do, however, feel atron9ly that the achedule ot ~emediation tor 
contamination from unde~ound ato~age tanka at Holloman Air Force 
Baae should more closely approaCh the timetable ~quired in the New 
MeXiQo Underqround Storage Tank Regulations. If modification ot the 
Chemical Data Acquisition Plan per •• is not th• approp~iate means to 
addre•• the pace ot remediation, we look forward to workinq with you 
a• expediticu•ly •• pose'ible:to find the appropriate means. 

We appreciate that Holloman Air rorce Baae haa been engaged in a ;ood 
taith effort to :emediate the ax fUel lea~, and other OST 
contamination, uain9 a p~oceaa modelled after recleral SuperfUnd. 
procedures. our ~•••rvationa a~out thia proceaa have only to ~o with 
the~amatically faster achedule :equired by New Mexico QST 
1\a;u.J.ationa.. To the extent pollible, we request that you pu:aue 
remediation ot OST contamination usinf the format contained in Part 
xzr of th' CST a.qu1ations (immediate initial azaeamuat, i sin~Ie on• 
i1£e tnvestl~at!on, aaa reel\mation propoaal) rather than the lengthy 
Supe:~\Snd-type procec:iure now in place. If the US'l' Regulation-mandated 
p:ocedu~ 1a not poeeible under the In•tallation Reatoration Program, 
... ,oulcl very ~cb li·ke ·to work out with yo.u an accelerated· .. 
remeeliation schedule uain9' aome dthe~ format. · · · · · 

ly, 

1 
-o~~ 

Davict Morvan 
Environmental Speciali•t 
ToXic Sites Bureau 

- DSMOA Pro;ram 

c: Mr. Glenn Schellin;er, ·NMED OS~ Bureau 
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CR-5362.55-2 

CONFERENCE RECORD 

DATE: August 12, 1991 

SUBJECT: Holloman AFB, Site SS-17, BX Service 
Station 

LOCATION: New Mexico Environmental Department, 
Santa Fe, NM 

JOB NO.: 5362.55 

PARTICIPANTS: See Enclosure 1 

PURPOSE 

1. The primary purpose of this meeting was to brief the New 
Mexico state Environmental Department (NMED) on all past 
history relative to the gasoline spill and clean-up efforts 
at Site SS-17. In addition issues were discussed with 
emphasis on those related to the Underground Storage Tank 
(UST) Regulations. Attached as Enclosure 2 is a copy of the 
hand out that was provided to attendees at the meeting. 

2. Holloman AFB through HQ TAC has obtained technical and 
project assistance from the U.S. Army Corps of Engineers 
(COE), Omaha District. In turn, Walk, Haydel and Associates 
(Walk, Haydel) is working as a contractor to the COE in the 
capacity of engineering consultant. 

OTHER POINTS OF DISCUSSION 

1. Requirements related to the New Mexico Underground Storage 
Tank Regulations were discussed. Other requirements under 
RCRA still need to be addressed separately. These could 
also impact the course of action to be taken in cleanup of 
Site SS-17. 

2 . Operating at the present rate, another 2.5 to 3 years could 
be required to remove all of the remaining recoverable. 
product. Further investigation will be done ~o- see if this 
can be accelerated. Eight consecutive quarters of detecting 
no free product in any well is the test to use to determine 
completion of groundwater cleanup. If after eight 
consecutive quarters no free product is detected in the 
monitoring wells, then the site is considered clean and no 
remediction of the soil is necessary. 
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3. 

4. 

Since the groundwater at Holloman AFB is not a source of 
potable water (total dissolved solids, TDS, are over 10,000 
ppm), it will not be necessary to remediate soil classified 
as contaminated soil (soil containing more than 100 ppm of 
total petroleum hydrocarbons, TPH). Only highly 
contaminated soil would have to be remediated. Soil is 
classified as highly contaminated if one of the two 
conditions of the UST regulations is valid: a sample placed 
on filter paper reveals noticeable hydrocarbon or 
hydrocarbons are readily apparent in the soil by odor or by 
observation. 

As part of the UST removal project under design now, a 
variance request should be presented to NMED, UST Bureau, to 
relieve the time table requirements of the UST regulations. 
This will mean all additional remediation is to be included 
in the Corrective Action Plan (CAP) for the total site, 
which the tank removal area is only a small part of. 
Paragraph 1222 should be cited in the variance request. No 
CAP is required for the removal of the underground tanks 
themselves. The CAP for the overall site needs to include a 
complete schedule. 

5. The UST removal package shall require the tank-removal 
contractor to notify Nena Wells in the Las Cruces Dist~ict 
Office of NMED before removing tanks to allow coordination 
of schedules. She will perform on-site inspection. 
Generally, as much highly contaminated soil would be removed 
as required by Nena and as practical during the removal of 
the tanks. Also the contractor will be required to take 
samples and fill out forms providing information as 
requested by the Base and/or his contract. 

6. 

7. 

The base shall update the underground tank registration 
after removal is completed. 

From the standpoint of NMED, UST Bureau, other structures 
could be built on the site as long as it does not hinder the 
remediation of the site. 

8. Some discussion centered around clearing sewer lines of 
vapors. The typical solution elsewhere has been to install 
vent fans, one pushing and one pulling. However, alternate 
methods may be presented by the Base for review by the State 
as long as it can be shown to be effective.· In particular, 
the base has been flushing with water when~er high vapor 
concentrations are detected. Further study is planned to 
evaluate the effectiveness of this method. Thirty percent 
lower explosion limit (LEL) is the required limit. 
Additionally, the air quality requirements need to be 
investigated since benzene, etc. are vented to the 
atmosphere. 
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September 24, 1991 

Environmental Branch 

Mr. John Pfeil 
Environmental Improvement Division 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

Dear Mr. Pfeil: 

Please reference our meeting held on August 12, 1991 regarding the 
remediation of the BX Service Station site at Holloman Air Force Base, New 
Mexico. I would first like to thank you and your staff for the generous 
block of time allocated to our group. As you recall, Mr. Ray Vachon of 
Walk-Haydel and Associates briefed your staff regarding the history of this 
site, present efforts to remove gasoline floating on the shallow water 
table and plans to complete site remediation. The purpose of this letter 
is to confirm my understanding of what constitutes a "clean" site according 
to your interpretation of New Mexico standards and also to present concerns 
regarding these standards. 

It is my understanding that the following conditions must be fulfilled 
if this site is to be considered clean and safe: 

There must be no observable floating product in any of the 
monitoring wells associated with this site for a period of eight (8) 
consecutive quarters. 

Highly contaminated soils would normally be removed by excavation or 
treated in place in accordance with New Mexico standards; however, if the 
first condition stated above is fulfilled, it is assumed there would be ~o 
remaining highly contaminated soils on site. 

There is no requirement to treat the groundwater at this site since 
all groundwater under Holloman Air Force Base is considered to be a class 
III, non-potable aquifer. The class III designation is consistently 
supported by observations of total dissolved solids generally in excess of 
10,000 milligrams per liter. 

- Underground utilities and corridors must periodically be monitored 
for the presence of explosive vapors associated with site contamination. 
Explosive vapors must be maintained at a level no greater than 30 percent 
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of the lower explosive limit (LEL). 

The above prerequisites for a clean and safe site appear to be 
reasonable; however, the first condition needs further clarification. Thin 
films of floating product may be observable to the eye, but yet not easily 
measurable. It would be reasonable to assume that such thin films might 
persist in our site monitoring wells long after our trench systems have 
ceased productive operation. Please provide further guidance regarding 
this standard and any variances that might be allowed. 

I understand that new construction may take place at the BX Service 
Station provided such construction does not interfere with remediation 
efforts at the site. Please elaborate further regarding New Mexico 
Environmental Improvement Division regulations governing new construction 
at a site that is not totally remediated. 

Cleanup goals at the BX Service Station site must be tailored to the 
most stringent requirements imposed by the State of New Mexico. Please 
confirm that the "clean and safe" criteria stated above are consistent with 
the requirements of both your Underground Storage Tank Bureau and your RCRA 
staff. 

Your timely comments will be used to define more clearly our site 
remediation goals. Feel free to contact my assistant, Ms. Sharon Moore, if 
you should have questions regarding this important site. She may be 
contacted at telephone (505) 479-3931. 

Sincerely, 

Howard E. Moffitt 
Deputy Base Civil Engineer 

E-11 
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February 18, 1992 
MAIN OI"I"IC:ES 

600 CAFIONOEL.ET STFIEE:T 

NEW ORL.EANS, L.OUISIANA 

70130-3587 

Mr. John Pfei 
Environmentat Improvement DMslon 
1 1 90 St Francis Drive 
Santa Fe, New Mexico 87503 

L-18 
Re: Holloman AFB 

Oarlflcatjon of UST Regulations 
Job No. 5362.54-10.11 

Dear Mr. Pfoil: 

This letter is being sent to request dariftcatlon of UST Regulations and their appUcabUity to Site SS-17, the BX 
Service Station at Holloman AFB. A meeting was held on August 12, 1991 at the New Mexico Environmental 
Department (NMED) office in Santa Fe with participants from the UST Bureau, Holloman AFB, the US Army Corps 
of Engineers, Walk, Haydet & Associates. Inc. and others. At this meeting the NMED was briefed on the site and 
UST Regulations applicable to Site SS-17 were discussed. A conference record of this meeting and follow-up letter 
is included as Enclosure 1. 

Another meeting was held on February l 1, 1992 at Holloman AFB to discuss the status of remediation of Site SC)-
17. Many of the same participants in the August 12. 1991 meeting were present Representatives from the UST 
Bureau were invited to attend the meeting. Mr. :.!;icoln Adkins of the UST Bureau Prevention/ Inspection Section 
was present UST Regulations were discussed and clarification of uncertainties requested of Mr. Adkins. Upon his 
request. questions were written for him so that he may bring them back to his office and collaborate with other 
members of the Department to determine answers. Issues conveyed to Mr. Adkins which need clarificatinn are as 
follows: 

1.) 

2.) 

3.) 

During the August 12, 1991 meeting it was stated by the NMEO that if after eight consecutive quarters no 
free product is detected in any site monitoring watts, then the site is considered clean and no remediation 
of soU is necessary. Mr. Adkins did not believe this to be Department policy. Confirmation of the 
Department's position on this issue is requested. 

As stated in the follow - up letter to the August 12, 1991 meeting (sea Enclosure 1), there is no requirement 
to treat the groundwater at Site SS-17 since all groundwater at Holloman AFB is considered to be a Class 
Ill, non- potable aquifer. The aass Ill designation was supported by analysis of TDS in excess of 10.000 
ppm near the Main Base Landfill. RecenUy, TDS analysis was performed on groundwater samples from 
selected wells at Site SS-17 not containing free product. Some wells contained in excess of 10.000 ppm 
TDS and others contained below 10,000 ppm TDS. Since the aquifer is considered a Class Ill aquifer (in 
accordance with Guidelines for Gro!.i!ld- Water Classification ynder the EPA Groynd- Water Protection 
St@tegy. December 1986, does the presence of less than 10,000 ppm TOS·ln some wells change the 
applicability of regulations to Site SS-1 n Would dissolved constituents- in groundwater need to be 
remediated (even though the aquifer is a Class Ill aquifer) just because some wells contain less than 
10.000 ppm TDS? If so, would then all contaminated soil (having greater than 100 ppm TPH when using 
a field instrument) need to be remediated? Clarification is requested from the NMED. 

As per the UST Bureau Soil Guidelines. there are two ways to determine if soil is highly contaminated: the 
filter paper method and observation of physical properties. During June 1991, borings were drilled in an 
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Mr. Jor.··. Pfeil 

area at Site SS-17 believed to contain free product Soil samples were placed on fUter paper and 
hydrocarbons did not stain the paper. Some samples did contain a hydrocarbon odor, but due to the 
subjectiveness of what constitutes a "strong odor", it is unknown whether the soil would be considered 
highly contaminated. Attached as Enclosure 2 is the location, boring logs and analytical results of samples 
collected. 

During the UST removal at the BX Service Station, Mr. Adkins. as well as representatives from the Base, 
were present. No filter ~ testing was performed on soil within the excavation. Mr. Adkins believed the 
soil to be highly contaminated based upon black stains and odors. Base personnel did not believe the soH 
to be highly contaminated. A quantitativa value is needed to term soil highly contaminated so that 
confirmation of highly contaminated soil can be made. 

4.) Site SD-47, the POL Washrack Area, is also currently under Investigation. It was believed that an UST was 
present at the site. During excavation, no UST could be found. Thus, UST Regulations became non
applicable to the site. The aquifer in this area (as well as the entire base) Is considered a aass Ill aquifer. 
Would groundwater cleanup, other than removal of free product, be required? If so, would groundwater 
cleanup be required if an UST had been discovered? 

We feel that we are nearing the end of removal of floating product from the groundwater at Site SS-17. We are 
now ready to address remediation of the soil and the site; however, untO the aforementioned Issues are clarified, 
it is not possible to delineate the areas requiring cleanup nor is it posible to develop cost estimates for remediation 
of the soil at Site SS-17. 
Your timely response to the previously discussed issues would be greatly appreciated. 

Enclosures 

cc: Ron Stlrtlng, USACE, Omaha District 
Sharon Moore, HAFB 

RFV/JF/dh 
L-863 

Very truly yours, 

WAU<. HAYDEL & ASSOCIATES, INC. 

,:--[.,~ 
~nvachon 
Project Manager 
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State of New Mexico 

ENVIRONMENT DEPARTMENT 

BRUCE KING 
GOVERNOR 

March 25, 1992 

Mr. R. F. Vachon, Project Manager 
Walk, Haydel and Associates 
600 Carondelet St. 
New Orleans, LA 70130-3587 

Dear Mr. Vachon: 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

I am in receipt of your letter of February 18th requesting 
clarification of the New Mexico Underground Storage Tank ( UST) 
regulations. I will attempt to respond to your concerns in the 
same numerical format used in your letter; however, one key point 
should be made at the outset since it affects all the questions you 
have raised. The New Mexico Water Quality Control Commission 
Regulations (which contain the state groundwater regulations) make 
no use of the EPA class system; rather, all groundwater containing 
less than 10,000 mg/1 total dissolved solids is to be protected 
from degradation beyond specified limits. Groundwater naturally 
containing more than 10,000 mg/1 TDS is not so protected. NMED 
communication with you and with Holloman Air Force Base personnel 
has, to my knowledge, all been based on the assumption that 
groundwater beneath the base contained more than 10,000 mg/1 TDS 
and thus was not protected. As you point out, this was apparently 
an erroneous assumption. 

1. ) The interpretation you mention, that absence of any free 
product for eight consecutive quarters would constitute evidence 
of adequate site remediation, was suggested assuming that no 
groundwater remediation would be requiFed. In that case, the UST 
bureau has consistently stated that the site would be adequately 
remediated when no free product or "highly contaminated" soil 
remained. It is true that the regulatory definition of "highly 
contaminated" soil is qualitative and field-oriented rather than 
quantitative. If no floating product is found on the water table 
after eight quarters, it presumably could be argued that no product 
remains that is not sorbed onto the soil or retained by capillary 
forces, and therefore the highly contaminated soils would be 
remediated. There are other, perhaps preferLable, options 
available for confirming the absence of highly contaminated soil, 
as discussed further under number 3 below. 

If the groundwater beneath the site is protected and must be 
remediated, the definition of highly contaminated soil becomes a 
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R.F Vachon 
March 25, 1992 
Page 2 

moot point since soil must be remediated sufficiently that it will 
not continue to contaminate the groundwater. In addition, the 
requirement in Section 1209(D)3(a) of the New Mexico UST 
regulations that the most highly contaminated soil remaining on the 
remediated site contain no more than 100 ppm total aromatic 
hydrocarbons as measured by an appropriate field procedure (or no 
more than 50 ppm TAH/10 ppm benzene in laboratory analysis) would 
apply. These numerical standards do not apply unless the 
groundwater is protected. 

2.) As mentioned above, NMBD does not use EPA's classification 
system, and state regulations are promulgated by the New Mexico 
Water Quality Control Commission (WQCC). The UST regulations as 
they relate to groundwater are derived from the WQCC regulations, 
and, in brief, require groundwater remediation if the water 
underlying any particular site is below the 10,000 mg/1 TDS 
standard. 

Recent information from on-site wells and wells on other parts of 
Holloman Air Force Base indicate that water quality varies greatly 
and that concentrations fall both above and below the standard. 
Under the UST regulations those sites underlain by groundwater of 
less than 10,000 mg/1 TDS would require remediation of the 
groundwater and soils in accordance with Section 1219 of the UST 
regulations; groundwater of greater than 10,000 mg/1 TDS requires 
the removal of all floating product and highly contaminated soil. 

NMED understands the potential confusion associated with sites that 
may be in close proximity but fall on opposite sides of the 
standard; or where the plume at one site affects water that is both 
over and under the standard. To my knowledge, this is the only 
place ~n the state where this situation has occurred. The most 
conservative approach to the regulations would be to provide for 
groundwater remediation at any site where any water has been found 
containing less than 10,000 mg/1 TDS, regardless of the source or 
extent of the "fresh" water. 

A regulatory decision that otherwise protected groundwater need not 
be remediated (for instance, because it was only marginally below 
10,000 mg/1 and surrounded by water considerably over·the standard) 
would have to be made at a high level within NMED, or by the Water 
Quality Control Commission. If the Base would like to pursue this 
option (or other alternatives) , a necessary first step will a 
written request to Kathleen M. Sisneros, Director of the Water and 
Waste Management Division of NMED, suggesting an · alternative 
remedial approach. A brief but thorough synopsis of all the 
hydrological information available concerning groundwater flow, 
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R.F Vachon 
March 25, 1992 
Page 3 

mounding, recharge, and of course TDS level, under Holloman Air 
Force Base will also be needed. If this is to be done, it should 
be done immediately. 

3.) In the event that ground water remediation is not required at 
the site (i.e. groundwater is greater than 10,000 mg/1 TDS) and 
remediation of highly contaminated soil is the yardstick for 
cleaning up the site, some site-specific, agreed-upon standard for 
highly contaminated soil can be developed in concert with UST 
Bureau personnel. It is true that there is no quantitative 
definition of "highly contaminated soil" in the UST regulations, 
but on-site guidance will be provided if needed. 

4.) If a leaking underground storage tank had been found at Site 
SD-47, the POL Washrack Area, the remediation requirements would 
of course be exactly the same as those outlined above. Since no 
UST has been found, the site needs to be addressed as a RCRA Solid 
Waste Management Unit under corrective action. Although RCRA 
corrective action authority in New Mexico still resides with EPA, 
the Hazardous and Radioactive Materials Bureau of the Environment 
Department has received permission from EPA to take the regulatory 
lead at the POL washrack site. They will therefore have the lead 
role in making groundwater remediation decisions at the site. 

I hope this letter is responsive to the questions you have posed. 
If you have further questions, please contact me at (505) 827-2776 
or David Morgan at 827-2754. 

~?~ 
.{J,hn J. PfeJi. 
Environmental Specialist, DSMOA program 
Ground Water Protection and Remediation Bureau 

c: Roger Wilkson, HAFB. 
Ron Stirling, COE Omaha 
Edward Horst, NMED HRMB 
Bob Sweeney, NMED USTB 
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WALK, HAYDEL~ ASSOCIATES, INC . 
PRO..JECT MANAGERS- ENGINEERS- CONSTRUCTION MANAGERS 

TELEPHONE 504-588-8111 

TELEX 58-7302 (WALHAY NLN) 

F"AX 504-522-0554 May 11, 1992 

State of New Mexico Environment Department (NMED) 
1190 St. Francis Drive 
santa Fe, New Mexico 87502 

Attention: Mr. John Pfeil 
L-20 

Re: 5362.54 
Holloman AFB 

MAIN OFFICES 

600 CARONOELET STREET 

NEW ORLEANS, LOUISIANA 

70130-3587 

Status of Sites SS-17 and SD-47 
our File No. 5362.54-10.11 

Dear Mr. Pfeil: 

I am in receipt of your letter of March 25, 1992 responding to 
clarification of the New Mexico Underground Storage Tank (UST) 
regulations. Thank you for your timely response. 

A major issue addressed in your letter was whether or not 
groundwater at Holloman AFB (other than the removal of floating 
product atop groundwater) is required to be remediated. Based upon 
the April 28, 1992 meeting at Holloman AFB in which NMED and 
Holloman AFB representatives were in attendance, it is my 
understanding that groundwater (other than the removal of floating 
product) will not have to be remediated at Holloman AFB. Ms. 
Kathleen M. Sisneros, the Director of the Water and Waste 
Management Division of NMED, with whom you suggested a letter be 
written requesting exemption from groundwater cleanup, was present 
at the meeting. She agreed that cleanup would not be required. 
With the knowledge that groundwater will not have to be remediated, 
we are anticipating to begin soil remediation at Site SS-17, the BX 
Service Station, as soon as possible. 

As stated in your March 25, 1992 letter under #3, "In the event 
that groundwater remediation is not required at the site (i.e., 
groundwater is greater than 10,000 mg/L TDS) and remediation of 
highly contaminated soil is the yardstick for cleaning up the site, 
some site-specific, agreed-upon standard for highly contaminated 
soil can be developed in concert with UST Bureau.personnel." 

A proposed approach in arriving at an agreeable ~rean-up standard 
for soil is as follows. We will be performing a soil gas survey of 
Site SS-17 during the next few months. In addition to the soil gas 
survey, soil borings in which soil samples are collected for 
analyses will be drilled. The intent of this work is to define the 
horizontal and vertical limits requiring remediation. 
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The results of the soil gas survey and soil analyses and locations 
of sampling will be forwarded to you. The areas (and depths) 
recommended for remediation by Holloman AFB and its contractors 
will be noted. These areas will be selected based upon hydrocarbon 
concentrations detected by the soil gas survey and soil analyses of 
boring samples. A clean-up level (i.e., not highly contaminated) 
to be used by field personnel will be recommended. Any comments 
you may have on this approach would be appreciated. once a 
quantitative clean-up value is selected, remedial design can 
proceed. 

As stated in your March 25, 1992 letter, Site SD-47, the POL 
Washrack Area, is now under the direction of the Hazardous and 
Radioactive Materials Bureau of the NMED. All correspondence 
regarding this site will be addressed to that office. 

Should you have any questions or comments, please do not hesitate 
to contact me or Sharon Moore at (505) 479-5878. 

RFV/vb 

L-3/L-269/W-56 

Very truly yours, 

Roger Wilkson 
Remedial Project Manager 

E-18 

END OF APPENDIX E 

t 

t 
I 

t 

I 
1 
I 



I 
1 

I 

WHaA 10121REV. 5/911 

APPENDIXF 

SURVEY RESULTS 

WALK, HAYDEL & ASSOCIATES, INC. 
PROJECT MANAGERS-ENGINEERS-CONSTRUCTION MANAGERS 

NEW ORLEANS-MOBILE-BATON ROUGE-LITTLE ROCK 



I 
f 

I 
l 

June 25, 1991 

Mr. Ray Vachon 
Walk, Haydel & Associates, Inc. 
600 Carondelet St. 
New Orleans, Louisiana 70130-3587 

RE: Agreement WH 5362-C-006 

Dear Mr. Vachon, 

BURKE & ASSOCIATES, P.C. 

Consulting Engineers 
Surveyors 

Please find enclosed a copy of the site plan for Site 17 with the 
new borings shown, a copy of the field notes and a coordinate 
listing of the new borings. 

If you have any questions please do not hesitate to call. 

Sincerely, 

BURKE &lllJrz __ :_P_. C_. __ ...._. _.O"-

By: Klad Zimmerle 
KZ/brs 

Enclosures 
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~ 05 '91 13:50 PROFESSIONAL SVC IND 

~~~·~--:~--.:~-~---....... -----------:--_;/~~-.:...' ~,_··~') j:A I . . t 
Professional Service Industries, ln·c~ ·~~ ~ ~r"~··~ h'[~ r 1,':r2Lc_' 
PTL/National Soil Services Division 

Apr_; 1 5. 1991 
PSI Proposal No. 342·052a 

PSI ESTIMATE FOR PERFORMING WORK 
AT SITE SS~17. BX SERVICE STATION 

HOLLOMAN AIR FORCE BASE, NEW MEXICO 

MobU1zat.ion/demobi lization, 

Crew. consisting. of driller, 
helper and gao logi st/g·eo-
technicia"n to pickup passes 
coordinated by others. access 
stte~ take pictures, and set up, 

PHASE I 

1 @ s 3,000.00 • 

est iraate 2 hours 2 @ $ 168.00 • 

Ortl1 3 borings each ~o a 
4- h rs ~ 

$ 3. ooo.oo .. 

$ 336. oo, . 

maximum depth of 10' below 
the ground surface and obtain 
split-spoon or Shelby tube samples 

.J.o borl".9_)s 

.. ·. 

continuously from 3' to 10•. 6'4 
3'(: i(£,0 

r=54Aoars 
estimate-4 hours A@ S 168.00 • $~· -1o'7Z 

Z7 . 
Grout. boreholes. estimate 2 hours ..-2-'@ $ 168'.00 a 

zn,.. _ r 

Move drums to central location, ~~r Ao~o· 
spread cuttings 1 f needed. and ~ '<. ~ ~ !]_; H a... 
site restoration. est1mate 2 21 
hours %@ $ 168.00 • 

/1/ 1// 
Total of .J-6 hours (assume work 6 days per week @ 10 hours per day (M/10) 
= ,.Ydays 

II i I 
Per diem per.man-day ft@ $98.00 • $_5.88-;-0'lf. /,,73 

PID provid~d by WHIA 

4087 Shilling Way • ,. Dallae. TX 75237 • Phone: 214/330-921 1 
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'91 13:50 PROFESSIONAL SVC IND 

· PICiflllf ... .._lnctulitl. · 

Walk, Ha.yd.e-1 & Assoc1ates. Inc. 
Apri 1 5, 1991 
Page 2 of 4 

Draeger. tubes 

Hot·water high pressure washer 
on trailer, estimate$'days 

/! 
Stainless steel split-spoon 
c•tcne.r · 

DOT 55 gallon drums. estimate 
2 assuming mix in_.? of cuttings 
from bor:i ngs _ .,. ~ v ~ z_1 

,. 3b 4.flb 1"-

00:0· S ga:a:llo . dr~ms for use by 
WH · for n1tor ell purge 
w •r. e timate 10 

Personal protective equipment 
to 1nclud~ tyveks suits, rubber 
boots with steel toe & shank, 
rubber gloves (nitrile), safety 
glasses, hard hats, full face 
respirators with twin cartridges 
(on standby), est1mate.%man 
days 1/ 

Grout materials for bore holes. 
estimate $ 30.~0 per hole 

PREPARATION OF REPORTS/SUPERVISION 

Project Engineer 

z 
Xi$ 35.00 • 

ll 
.Z@ $ 100.00 .. 

1 8 $ 72.5! • 

?.1 
¥t $ 50.00 • 

II 
~@ $ 25.00 • 

4o 
%@ $ 30.00 • 

3 hours to prepare/review decontamination protocol and 
prepare input for the Site Safety and Health Plan, and 
project coordination 

Z7,Z hours to review report with boring logs. 

Engineer/Geologist 
4o% hours to edit logs and prepare report. 
Zo Z hours support of people in the field. 

Draftsman 
19 ~hours to draft boring logs 

G-11 
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PrQ'IIIIWiiltseMae lndullrill. 

Wa 1 k, Hayde·l & Associates. Inc. 
Apri·l 5, 1991 
Page 3 of 4 

Typ1ng · 

P.13/14 

qc o! 02. 

?JO ,a:· hours for boring logs and reports aAd Input; ro1 eeAII and SSIIP 

Proj~~t En·gineer 
Engineer/Geologist 
Draftsman ·· 
Typing 11 
Telephone•· estimate$ calls 
Pictures· 

Report preparation/supervision, 
estimate 1 

.:3o .-8"@ $ 6S .• 00 • 
(po 5' @ s 4o··. oo • 
13 .r@ $ 2&. 00 • 
go;s @ $ 20·. 00 • 
II -3' @ $ 7. 50 • 

iD X@ $ 25.00 a 

G-12 

&/.?47 
l@ $~. 

TOTAL • 

$ ~ 1'1.5"~ 
$ ~ 24oo · 

$ ~ .3:0-i-
$ ~ lbC:J 

$ ~ £3_3 
s J§;1lt[ 1..§2 
$~ {?,;;:+. 

~ 
.. $ 33,~2 00 
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Professional Service Industries, Inc. 

April 17, 1992 

Mr. Ray Vachon 
Walk, Haydel <'fc Associates, Inc. 
600 Carondelet Street 
New Orleans, Louisiana 70130 

Re: Coring Asphaltic Concrete and 
Portland Cement Concrete Pavements 
Bergstrom Air Force Base 

Dear Mr. Vachon: 

As we discussed, Professional Service Industries, Inc. (PSI) would be pleased to 
provide pavement coring services. The work would be performed on a unit price basis and 
the unit rates are shown below: 

Technician for coring, hole plugging, standby, 
etc. portal to portal from our Austin, 
Texas office 

Generator and core drill 

Bit charge for 4" diameter bit 

Bit charge for 6" diameter bit 

Concrete or asphalt cold patch to fill holes 

$ 26.00/hour 

$ 150.00/day 

$ 4.00/inch depth 

$ 6.00/inch depth 

$ 3.00/hole 

The above unit rates are applicable for work performed Monday through Friday 
between 8:00 a.m. and 5:00 p.m. An overtime multiplier of 1.5 is applicable to work 
performed outside of the time outlined above, over 8 hours per day and on Saturdays, 
Sundays and holidays. We have assumed that base permits, utility clearance, etc. would be 
obtained and/ or provided by WH&A 

It is understood that hazardous materials are not anticipated at the coring locations 
within the core depths. As a result, OSHA hazardous materials training is not required for 
this work. 

For your planning purposes, we have typically found that we can core through a 4 to 
6 inch thick pavement in approximately 30 minutes after the equipment is set up on each 
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location. The time to set up depends on the distance between holes, access, etc. and could 
be as little as 10 minutes or in excess of \ hour per hole. 

If you have any questions please contact me. 

Respectfully submitted, 

PROFESSIONAL SERVICE INDUSTRIES, INC. 

~2/J~ 
Koi Z. Woodson, P. E. 
Vice President 

KZW/tc 

cc: PSI - Austin 
Attention: Mr. John Flores 
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COSTS ASSOCIATED WITH 

A TYPICAL SOIL VENTING SYSTEM 

Soil vapor survey 

Engineering 
Risk assessment for air discharge 

permit 
ConstruCtion (including aJI materi

als, inspection, and startup) 
Operating costs (including 

periodic monitoring, soil and 
water sampling) 

Total cost 

Source: R.E. Hinchee et al. 
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4.3 Bail-Pawn Tests 

4.3.1 General Under certain circumstances, the trve thickness of the mobile 
hydrocarbon layer in the formation can be determined by using a simple bail-down 
technique. The test may be used in areas whether the hydrocarbon/water interface is 
above the potentiometric surface, and the recharge rate of hydrocarbon into the well is 
slow. 

The elevation data generated by the test are plotted against time and 
interpretations made based on the characteristics of the recharge curve. Figure 4-6 
shows the "type curves" for three possible situations. If the base of the hydrocarbon in 
the formation is above the potentiometric surface. the well will recharge at a constant 
rate to that level, and then begin to recharge at at steadily decreasing rates as the well 
continues to fill. This is similar to what happens in a recharge test. Recall that in a 
recharge test the inflection point •y• between the straight line (constant rate) and the 
curved (decreasing rate) portions of the plot. represented by the elevation of the 
buoyancy surface in the mobile hydrocarbon layer. That is because the well had been 
pumped sufficiently long to allow a draw-down cone to form in the hydrocarbon pool. and 
to allow the hydrocarbon/water interface to rebound in response to the removal of the 
hydrocarbon (i.e. until steady-state conditions had been reached. In a bail-down test. 
however, the only hydrocarbon that is removed is essentially what existed in the well. A 
draw-down cone is not formed in the hydrocarbon pool, consequently, the 
hydrocarbon/water interface does not rebound toward the buoyancy surface. The shape 
of the mobile hydrocarbon zone in the formation, therefore, remains as shown in figure 
4-6a. Given these conditions, the inflection point •y- represents not the elevation of the 
buoyancy surface. but rather the base of the mobile hydrocarbon layer in the formation. 
The thickness of the mobile hydrocarbon layer (Tf) is then the distance from "Y" to the 
top of the hydrocarbon in the well under static conditions, and may be scaled directly off 
the plot. This interpretation is based on the assumption that the thickness at 
hydrocarbon in the formation does not change during the test. 

From the discussion in the previous paragraph.if the level of the hydrocarbon in 
the formation is below the potentiometric surface, the recharge curve produced from the 
bail-down test will show a steadily decreasing rate of flow into the well from the very 
beginning (Figure 4.6b}. Given these conditions, the bail-down test will not yield any 
information that can be used to calculate the true mobile hydrocarbon thickness. A 
recharge test will yield useable results regardless of whether the hydrocarbon/water 
interface is located above or below the potentiometric surface. Considerat•on should, 
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Figure +-6. Type reenarge c:urves tor baii-down testS. 
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therefore. be given to conducting a recharge test at locations where the bail-down test 
yields the type of curve shown in Figure 4.6b. 

The third type of curve that may be generated from a bail-down test (Figure 
4.6c) shows a constant rate of recharge from the beginning of the test until the top static 
hydrocarbon level in the well is reached (i.e. during the entire test). Again based on our 
previous discussions, this would seem to indicate that the "head" driving the 
hydrocarbon into the well remained the same throughout th~ test. In other words, the 
recharging hydrocarbon surface in the well apparently reached the top of the mobile 
hydrocarbon zone before it reached the base of the mobile hydrocarbon zone. The 
solution to this apparent dilemma would seem to be that a zone of mobile hydrocarbon 
simply does not exist in the formation. This type of recharge could result if the filter 
pack around the well is allowing hydrocarbon at less than atmospheric pressure. to 
accumulate and enter the well (see section 2.3.2) 

4.3.2 Bail-Down Test Procedure The bail-down test consists of the following steps: 

Step 

Step 2 

Gauge the well and calculate the potentiometric surface. 

Bail the hydrocarbon from the well rapidly. 

Step 3 Gauge the well again, and if the thickness of the hydrocarbon is 
acceptable (0.1 to 1.0 feet), calculate the potentiometric surface. It should be within 
approximately 0.05 feet of the first value, before beginning to record the recharging 
hydrocarbon elevations in the well 

Step 4 : Record the top of the hydrocarbon surface in the well as it recharges. 
Continue until the well is fully recharged. · 

Source: Hughes, J.P., Sullivan, C.R. and Zinner, R.E., 1988. 11 Two Techniques 
for eetermining the True Hydrocarbon Thickness in an Unconfined Sandy 
Aquifer 11

, proceedings of the NWWA/API Conference on Petroleum Hydro
carbons and Organic Chemicals in Groundwater: Prevention, Detection 
and Restoration. 
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The teat procaciw:e is similar in per~.onzanca to· a riaing -~ 
slue; test. Tlla equipment nec:a•aaz:y to par.iorm the tea-c. is listeci 
in TaDle 2 • · • 

Tabla 2 
Tessing Equipment 

o~/water interface probe 
bailer 

- buckat(s) 
• clock 
- loq book 

pencil 

The foll_cwinq steps outline the taat proceciw:a·:. 

l. Maaaw:e· and· recorc:l the stal::l~izad. watar/procluct levels. 
, ' ,~• :· ~ - . .: •• • ' I 

2. Bail product/water from wall. Bailinq should .continua UDtil 
all the product is removed. from wal.l bozo. or unttl ·it ·reac:.Daa 
a constant thickness in bailer a~er · numaroua bailarwolu:m811 
are removed. 

J. Record. the risinq water/product intar~ace lava~ with time 
wnile re1;:iavinc; the probe. Then record the top of product 
level. Be ccnsistant with· racorc:U.nc; the lavel..a, tAat is, 
always take top ot! product readinq first then take 
'Jater/prcciuct intart"ace. Timinq beqins upon takinc; the first 
readinq. Table 3 lists suqqastaci measurinq cJu'cnolcqy: 

·· TaDla 3 
Suqqe•tinq Readinq Frequency 

T!ft .. Interval ·. 
(minutes)·· 

0 - 5 
5 - lO 
10 .- 30 
:30 ;• 60 
60 - 180 
180+ .. 

BMSiina Fnquancy 
(minu1:ea) 

30 sac. 
l 
2 
5 
10 
As ·necessary 
to da~ina slope 

4. Grapn water/product levels v~. time. 

5 •. · O):)•erva. ·.tharslcpe .of watar/prociuct intanaca line and 
· da~e inflection point. 

6 •.. oa.Carmine water level in teat wal~ usinq water levels from 
monitor. ·wells without any prociuct accumulationor correct . 
elevation by accounting for di~~erenca in specific qravity. 

7. MeasUre ditference between product line anci watar/prociuct 
interface line at inflecticn point. This is th.a actual· 
prod.ue1: .thicknessw 

s. Determine the difference between water/product interface 
level a~ time of inflection and ~~e stabilized ~op of product 
level. This is t:..h.e sum ot the actual prociuct thickness ami 
capillary fringe. 

9. Subtract·tne measurement i~ s !~om measurement in 7 to obtain 
neigllt ot capillary frinqe. 
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Source: Gruszczenski, T.S., 1987. "Determination of a Realistic Estimate 
of the Actual Formation Product Thickness Using Monitor Wells: A 
Field Bailout Test," Proceedings of the NWWA/API conference on 
Petroleum Hydrocarbons and Organic Chemicals in Groundwater: Prevention, 
Detection and Restoration. 
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