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SECTION 1 

INTRODUCTION 

This sampling and analysis Plan (SAP) presents the proposed scope of work to be conducted 
at the former Tank Farm #4 site at McClellan Air Force Base (AFB), Sacramento County, 
California. It is anticipated that the analytical results from the proposed sampling will support 
a no further investigation (NFI) recommendation for this site. This SAP has been prepared by 
Parsons Engineering Science, Inc. (Parsons ES) for submittal to the Regional Water Quality 
Control Board (RWQCB) and the Department of Toxic Substances Control (DTSC). This 
SAP follows the recommendations for the site in the OU A Phase I Remedial Investigation 
(RI) and Site Characterization Summary (SCS) report (Jacobs 1995). 

McClellan AFB is located near Sacramento, California, approximately 100 miles northeast of 
San Francisco (Figure 1.1). Tank Farm #4, also designated as Potential Release Location T- 
18 (PRL T-18), is the former location of a truck filling stand and is located in Operable Unit 
A (OU A) (Figure 1.2). 

McClellan AFB has participated in the U.S. Air Force Bioventing Pilot Test Initiative, 
sponsored by the Air Force Center for Environmental Excellence (AFCEE) at Brooks AFB, 
Texas. The initiative included conducting more than 135 in situ pilot tests at 48 Air Force 
installations throughout the country. These tests were designed to collect data on the 
effectiveness of bioventing for the remediation of soil contaminated with fuel hydrocarbons 
(e.g., jet fuel, diesel fuel, gasoline, heating oil). One-year long bioventing pilot tests were 
completed as part of this initiative at 4 sites at McClellan AFB (Figure 1.2), including Tank 
Farm #4, and one site at the Davis Global Communications Site (Figure 1.1). Review of the 
results from the bioventing pilot test and the OU A RI/SCS at Tank Farm #4 resulted in 
preparation of this SAP. 

This SAP consist of six sections, including this introduction, and one Appendix. Section 2 
includes site descriptions, histories, and summaries of previous investigations and 
remediation activities. Section 3 includes the proposed sampling and analysis plan. 
Analytical results from the sampling activities will be presented in a Letter Report as 
described in Section 4. A proposed schedule for the sampling activities and submittal of the 
Letter Report is included in Section 5. Section 6 provides references cited in this SAP. 
Appendix A includes the soil boring logs completed as part of previous remedial 
investigations. 
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SECTION 2 

SITE DESCRIPTION AND HISTORY 

2.1    SITE LOCATION AND HISTORY 

2.1.1 McClellanAFB 

McClellan AFB is located approximately 7 miles northeast of downtown Sacramento and 
covers approximately 3,000 acres (Figure 1.1). Employing approximately 15,000 civilian 
and military personnel, the base provides worldwide logistics support for weapons systems, 
equipment, and commodity items as well as maintenance, supply, and contracting services. 
The base was established in 1936 and since that time has managed, maintained, and repaired 
various aircraft, electronics equipment, and communications equipment. These operations 
have generated various hazardous and toxic wastes, including: industrial solvents, 
electroplating wastes, heavy metals, PCB contaminated oils, jet fuels, and a variety of oils 
and lubricants. 

Hazardous wastes were disposed of at a variety of burial pits, sludge pits, and miscellaneous 
disposal trenches and pits. In 1979, groundwater contamination was discovered and 
subsequently base production wells were shut down. Since that time, base production wells 
have been retrofitted with treatment systems, numerous monitoring wells have been installed, 
and three groundwater extraction systems have been installed to prevent migration of 
contaminants. A groundwater treatment plant was constructed in 1985. 

Numerous environmental investigations have been performed throughout McClellan AFB as 
part of the U. S. Air Force (USAF) Installation Restoration Program (IRP). Possible sources 
of contamination at McClellan AFB identified in prior studies are grouped by geographic 
area, designated as Operable Units (OU) A through H (Figure 1.2). Each OU was further 
broken down into geographic investigation clusters (IC) comprised of multiple sites. An 
additional OU separately addresses groundwater contamination. Tank Farm #4, also known 
as PRLT-18, is located within IC 28 in OU A. 

2.1.2 Tank Farm #4 

Tank Farm #4 was in operation from 1940 to the late 1980's. The site consisted of four 
25,000 gallon underground fuel storage tanks (UFSTs), a truck filling station, and a truck 
receiving area (Figure 2.1). In 1956, two of the tanks contained motor vehicle gasoline 
(MOGAS) and two contained jet fuel. By 1976, all four tanks contained leaded regular 
gasoline.  The site was identified as a potential source of contamination in 1986.  By 1989, 

ALA-26-07.R1   12/21/95 2-1 



FIGURE 2.1 

355 

:■;:;;.:::•.;:? i 

; ■.?"::? 

13; 

357 ; 3$| 

PAVED 
PARKING 

LOT 

343 
E 
Ü 
Z 

8 

F 
P/ 

324 

371 

PAVED 
PARKING 

LOT 

EXPLANATION 

_BW12 
BASE WELL 

w FORMER UNDERGROUND 
STORAGE TANK (UST) 

FORMER FUEL LINES 

© POWER POLE 

FENCE 

SOURCE:   MODIFIED FROM RADIAN (1990) 

SITE MAP 
TANK FARM #4 

McCLELLAN AIR FORCE BASE, CALIFORNIA 

REV. 6  C2S7-10.DWG   12/21/95 PARSONS ENGINEERING SCIENCE, INC. 



Parsons Engineering Science, Inc. 

two tanks were no longer in use and the two remaining tanks were used for military unleaded 
premium gasoline (MUP gas). 

All four tanks and associated piping were removed in May 1992. Contamination was noted 
in soil along the fuel distribution piping at the southern ends of the tanks. The contaminated 
soil which was excavated during tank removal was subsequently placed back in the 
excavation. The area was graded and paved with asphalt approximately a year later and is 
currently used as a parking lot. A bioventing system was installed in July 1993 to remediate 
vadose zone fuel-hydrocarbon contamination. 

2.2 HYDROGEOLOGY 

2.2.1 McClellan AFB Hvdrogeologv 

McClellan AFB is situated within the Sacramento Valley, a deep sedimentary trough of 
sediments shed from the Sierra Nevada mountains and transported by numerous tributaries to 
the meandering Sacramento River. The valley is covered by alluvial and fluvial deposits. 
These deposits are mostly fine-grained, but approximately 25 to 30 percent of the deposits 
are sand and gravel. Soils in the vicinity of the base are extremely variable, but are generally 
classified as fine, sandy loams. These soils have low shrink-swell potential and generally 
low soil permeabilities, varying locally. 

The alternating layers of channels, overbank deposits, backwater deposits, sand bars, and 
widespread flood deposits today form an aquifer system that is extremely variable in nature 
over short distances, but broadly interconnected. This aquifer system has been separated into 
a series of zones for purposes of groundwater monitoring, and are designated A though E, 
from shallowest to deepest. Within OU A, the water table is typically between 100 and 125 
feet below ground surface (bgs) (Jacobs 1995). Within the last ten years, the water table has 
been steadily declining at a rate between 1.25 and 2.0 feet per year due to over drafting by 
irrigation, supply, and extraction wells. 

The aquifer zones are not hydraulically independent and groundwater can flow vertically 
between them. Horizontal groundwater movement in each zone is generally in a south- 
southwest direction, toward a regional pumping depression south of Sacramento. South and 
west of McClellan AFB numerous active private and public water supply wells influence the 
immediate subregional groundwater flow; therefore, groundwater flow directions on the base 
are dependent on location. The groundwater extraction systems installed at McClellan AFB 
during the 1980s also exert some local hydraulic control in the shallow aquifer zones. 

A contaminant smear zone of residual and gaseous phase contaminants exists in the lower 
vadose zone due to changes in flow direction and the declining water table (Jacobs 1995). As 
groundwater levels declined, contaminant residuals have re-partitioned to the vadose zone as 
gases and some contaminants have remained adsorbed onto soil particles. 
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2,2,2 Tank Farm #4 Hydrogeology 

Soil sampling activities at Tank Farm #4 have been conducted during tank excavation in May 
of 1992, as part of the Phase I RI for OU A in the fall of 1992 (Jacobs 1995), prior to 
installation of the bioventing system in July of 1993 (ES 1994), and after one year of 
bioventing operation (AFCEE 1995). The soil sampling locations are found on Figure 2.2. 
The total borehole depth for the borings completed during the above sampling events ranged 
from 21 feet to 40.5 feet below ground surface (bgs). The boring logs are included as 
Appendix A. No groundwater sampling has been conducted at tank Farm #4. However, 
upgradient and downgradient groundwater sampling within OU A has indicated that 
groundwater is between 100 and 125 feet bgs at Tank Farm #4. 

The lithology is typical of the fluvial deposits found throughout OU A and consists of 
heterogeneous and discontinuous layers of silt, sandy silt, sand, silty sand, clay, and clayey 
sand. The maximum depth of the tank excavation in May 1992 and replaced fill material is 
estimated to be approximately 15 feet bgs. The bottom of the fill material ranged from 11 
feet bgs in VW-1 to 18 feet bgs in VMP-2. Approximately 1.5 feet of hardpan was 
encountered in borehole VMP-3 at eight feet bgs. A geologic cross-section of soil sampling 
conducted in July of 1993 is shown on Figure 2.3. 

2.3    PREVIOUS INVESTIGATIONS AT TANK FARM #4 

2.3.1 Initial Site Investigations and UFST Removal: May 1992 

Eleven soil samples, SI through SI 1, were taken from the bottom of the excavation pit, at 
approximately 15 feet bgs, during tank removal operations in May 1992. Soil samples were 
analyzed for total petroleum hydrocarbons (TPH), purgeable aromatics including benzene, 
toluene, ethylbenzene, and total xylenes (BTEX), and purgeable halocarbons. The analytical 
results for TPH and BTEX are listed in Table 2.1. The maximum levels of contaminants 
found were 3,470 mg/kg TPH-JP5, 4.57 mg/kg toluene, 7.25 mg/kg ethylbenzene, and 61.6 
mg/kg total xylenes at sample location SI near the location of the removed fuel distribution 
system piping. Contamination was also visibly observed in this area during tank removal 
operations. Soil sample locations S3, S5, S8, S9, and SI 1 showed evidence of contamination 
such as hydrocarbon odor and elevated PID readings but TPH and BTEX were not detected 
in soil samples. A concentration of 1.0 mg/kg 1,1,1-trichloroethane was detected at sample 
location S4 (Table 2.2). No other halogenated volatile organic compounds (VOCs) were 
detected. 

2.3.2 Remedial Investigation: October 1992 

Soil and soil vapor samples at Tank Farm #4 were collected as part of remedial investigations 
conducted at OU A in the fall of 1992. The Phase I RI at OU A was conducted from 1992 to 
1995 (Jacobs 1995). The detected analytes in the soil and soil vapor samples are shown in 
Tables 2.1 through 2.4. 

Soil samples were collected from seven soil boreholes (PT18SB01 through PT18SB06, 
PT18SB08). Borehole depth ranged from 21 to 23 feet bgs. with soil samples collected at 
approximately 10 feet bgs, 15 feet bgs, and 20 feet bgs. The soil samples were analyzed for 
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Table 2.1 
Analytical Results for TPH and BTEX in Soil 

Tank Farm #4 
McClellan AFB, California 

Sample 
Dates 

May-92 

Contractor 

McClellan 

Method: 
Anafyte 

Location 
Boring No. 

Oct-92 Jacobs3 

S1 
S2 
S3 
S4 
S5 
S6 
S7 
SB 
S9 

S10 
S11 

Depth (bgs) 

PT18SB01 

PT18SB02 

PT18SB03 

PT18SB04 

PT18SB05 

Jul-93 

Sep-94 

Parsons ES 

Parsons ES 

PT18SB06 

PT18SB08 

VW-1 
VMP-1 
VMP-2 

VW-1 
VMP-1 
VMP-2 

152 

15l 

15 s 

15* 
15 
15 
15 
15 
15 
15 
15 

10 
15 
20 
10 
15 
22 
10 
15 
20 
11 
15 
20 
10 
15 
20 
5 

10 
15 
10 
15 

12.5 
17.5 
20 

Total Petroleum Hydrocarbons 
8015 (Mod.) 

TPH-o TPH-JP5     I    TPH-d TPH-mo 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

750 
1,600 
0.63 
«0.1:: 

x:<0.1: 
K<0.1-: 

0.98 
:':<0.i: 
;:<0.1 

3,470 
«10 

:&*&:■;::: 

Al 
«5 

907 

NA 
NA 
NA 
NA 
NA 
NA 

:'-«0.1 
<0.1: 
«0 1 

NA 
NA 
NA 

<0.1 
«0.1 
<0.1 

12.5 
17.5 
20 

6.5 
0.73 
«0 1 
<0.1 
<0 1 

46 
76 

;"«Ö.Ö6"-: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

: <S 
:'.<5'i 
:"<5 

NA 
NA 
NA 

NA 
NA 
NA 

Purgeable Aromatics' 
8020 or 8240 

Concentrations in mq/ko 
Benzene      | Toluene     lEthvlbenzene    I Total Xyfenes 

Psab" 
s:<.io": 
Mm 
S::«tJÖ':: 

<20 

;:?<20l 

i;:<2o": 
«20 

s;<5oä 

ipso" 
:?;<25::: 
£M:; 
g:<25-; 

zMdx 
«so 

::-c50; 

60 
620 
NA 
«11 

NA 
95 
11 
NA 

JB 

<rJ1 
;><12: 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

<12 
. «11 

NA 
<n 

:<12 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

<11 
<12 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

<0 05 
Po-OOf: 
$BB:ö6I." 
llaos;;:; 
p&öoi'-ii 

;;SiO:Ö50:;: 

<0,001 
«o.oot 
<0005 
iaooti 

«0.2 

?*0006 
<0.006 
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;5<O.D05 '■■ 
«0 00$ 

;«0.006 ■': 
;«ooo6 
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«O.0O1' 
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1      J 
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<o oos 

:;p*0$/':':: 
0.062 

^0003:: 

«0069 
;:<.b.057.:! 
«0 068 ■: 

0.0063 

-«O.Ö06 ■: 

:<0.01: 
«001 

*:Sfc01: 

<0.006 ■; 
":«0:005-:: 

«0 0003 

:<Ö.069:i 
:<ÖiS75; 

«006$ 

:"<0,01J 
«001 

PfcOi: 

: «0.01 ; 

2.70 
0.47 

«&.0140 
«0.110 
<0.14f> 

■   <12      - Below given reporting limit 
NA |- Not Analyzed 
J - Estimated value 

JB - Estimated value due to blank contamination 
R - Value is rejected due to QC problems 

TPH-d : Total Petroleum Hydrocarbons as diesel 
TPH-g : Total Petroleum Hydrocarbons as gasoline 
TPH-JP5 : Total Petroleum Hydrocarbons as JP5 
TPH-mo : Total Petroleum Hydrocarbons as motor oil 

Notes: 

1' P^n^!L?,iCS I0' °? '"^samples analyzed by both method 8020 and 8240. The highest reported value is shown. If the analyte was not detected 
uwn me iowesi reporting limit s shown. 

2. Samples collected from bottom of excavation; depth is estimated. 

3. Soil sample depths are approximate. 

4. No soil samples were collected from PT18SB07. 

5' Ü^iUI? TPl6S f*"!! ln OC,0ber 1"2 Were qUalified due ,0 0C p'oblems (Jacobs 1995»- Analytical results where QC problems were noted are quainiea as Deing estimated. 

SUWTF4.XLS «oll_TPH*BTCX 
12/20/95 



Table 2.2 
Other VOCs Detected in Soil 

Tank Farm #4 
McClellan AFB, California 

Sample 
Dates 

Contractor Location Analyte Concentration 

(mg/kg) 

Analytical 
Method Sample 

Location Depth (bgs) 

May-92 McOellan S4 15' 1,1,1 TrichJoroetnane 1.00 8010 

Oct-922 Jacobs PT18SB01 10 
10 

2-Methyi naphthalene 
Naphthalene 

0.8 
0.4 

8270 
8270 
8270 
8270 
8240 
8270 
8270 

15 
15 

2-Methylnaphthalene 
Naphthalene 

4 
3 

20 
20 
20 

Acetone 
2-Methylnaphthalene 

Naphthalene 

0.061 
3 
3 

J.TR 

J - Estimated value 
TR - Trace amount detected 

Notes: 

1. Samples collected from bottom of excavation; depth is estimated. 

2. Soil samples were QC problems were noted are listed with the qualifiers J, TR. 
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Table 2.3 
Analytical Results for TPH and BTEXin Soil Vapor 

Tank Farm #4 
McClellan AFB, California 

TPH BTEX 
Analytical 
Method Analyte: TPH-g Benzene Toluene Ethylbenzene 

Total 
Xylenes 

Dates Contractor Location ppmv 

Boring No. Depth (bgs) 

Oct-92 Jacobs1 PT18SB01 21 NA 92        J <2 NA ' 261 J E-18 

PT18SB02 23 NA Itilli! "   <2 NA 14.8 J E-18 

PT18SB03 21 NA ; <<ö5o' ' '<MS NA 1.01 N E-18 

PT18SB04 21 NA <0-1 «SD.1 NA 0.48 J E-18 

PT18SB05 21 NA «wT: <02 NA 5.50 N E-18 

PT18SB06 21 NA ".<d4" <0.5 NA 10.60 J E-18 

PT18SB08 21 NA ': <o>r" - <0.5 NA """:"<D.S ; E-18 

Jul-93 Parsons ES VW-1* 10-25 1,900 «ui <0.11 4.80 5 TO-3 

VMP-1 17.5 5,200 «0,53 <0.53 11.00 12 TO-3 

VMP-3 20 10 <6.QÜ2 0.01 <0.002 0.021 TO-3 

Sep-94 Parsons ES VW-12 10-25 12 iM£Ö2:i pifcoefei 0.04 0.098 TO-3 

VMP-1 17.5 48 WämB <0.002 «0.002 0.12 TO-3 

VMP-3 20 20 <o.oos" ÄlÖSl 0.09 0.22 TO-3 

il<0;002 
NA 

- Below given reporting limit 
- Not Analyzed 

J       - Estimated Value 
N       - Presumptive Identification 

Notes: 

TPH-g    • Total Petroleum Hydrocarbons as gasoline 

1. Soil vapor samples collected in October of 1992 were qualified as estimated due to QC problems (Jacobs 1995). 

2. The soil vapor samples collected from VW1 is assumed to be drawn from the screened area of the we«. 
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Table 2.4 
Other VOCs Detected in Soil Vapor 

Tank Farm #4 
McClellan AFB, California 

Dates Contractor Location Analyte1 Concentration 2 

(ppmv) 

Analytical 

Method Boring No. Depth(bgs) 

Oct-92 Jacobs PT18SB01 21 1,1-DCE 3.8 U E18 
21 Trans-1,2-DCE 85 I.N E18 
21 TCE 0.7 INJ E18 
21 Chloroform 0.67 INJ E18 
21 Vinyl chloride 2.8 INJ E18 

PT18SB02 23 TCE 4.3 NJ E18 

PT18SB03 21 Freon113 0.037 N E18 
21 Freon12 0.023 N E18 
21 PCE 0.010 NJ.TR E18 
21 TCE 0.051 N E18 
21 Vinyl Chloride 0.056 INJB E18 

PT18SB04 21 Trans-1,2-DCE 0.30 INJ E18 
21 Freon113 0.03 N E18 
21 Freon 12 0.02 N E18 
21 PCE 0.02 N E18 
21 TCE 0.15 N E18 
21 Chloroform 0.01 INJB E18 

PT18SB05 21 1,1-DCE 0.21 NJB E18 
21 Trans-1,2-DCE 0.25 NJ E18 
21 Freon113 0.02 NJ E18 
21 PCE 0.21 N E18 
21 TCE 0.03 N E18 
21 Vinyl Chloride 0.38 INJB E18 

PT18SB06 21 Trans-1,2-DCE 4.20 INJ E18 
21 PCE 0.12 N E18 
21 TCE 0.62 N E16 
21 Vinyl Chloride 2.30 INJ E18 

PT18SB08 21 PCE 0.63 N E18 
21 TCE 0.41 N E18 
21 Vinyl Chloride 0.60 IN E18 

I - Interference 
J - Estimated value 

JB - Estimated value due to blank contamination 

TR - Trace amount detected 
N - Presumptive Identification 

Notes: 
1.1,1 -DCE = 1,1 -Dichloroethene; Trans-1,2-DCE = trans-1,2-DichJoroethene; TCE = Trichtoroethene; 

Freon 113 = 1,1,2-Trichloro-1,2,2-trifluoroethane; Freon 12 = Dichlorodifluoromethane; 
PCE = Tetrachloroethene 

2. Soil vapor samples where OC problems were noted are listed with the qualifiers I, J, JB, and N. 

SUMTF4.XLS Other_Vapor 
12/14/95 

Ä 



Parsons Engineering Science, Inc. 

semi-volatile organic compounds (SVOCs), volatile organic compounds (VOCs) including 
BTEX, TPH-d, and TPH-g. TPH and BTEX compounds were detected in soil samples from 
three boreholes: PT18SB01, PT18SB03, and PT18SB06. The maximum concentrations 
were: 1,600 mg/kg TPH-g, 620 mg/kg TPH-d, 1 mg/kg toluene, 9.1 mg/kg ethylbenzene, 
and 7.2 mg/kg total xylenes, all at PT18SB01 at 15 feet bgs. PT18SB01 is located just 
southwest of the excavation in the area of the former fuel distribution piping. Low levels of 
2-methylnaphthalene and naphthalene were reported in samples collected from PT18SB01, 
PT18SB03, and in PT18SB06 (Table 2.2). Several of the analytes detected in the soil 
samples were qualified as estimated due to quality control (QC) problems such as low matrix 
spike recovery, high or low laboratory control sample recoveries, and blank contamination. 

Twenty-six shallow soil vapor screening samples were taken at approximately 5 feet bgs to 
evaluate the presence of VOC contamination in the gas phase at shallow depths. Samples 
were analyzed by SW8010/SW8020 using an onsite gas Chromatograph. The highest 
concentrations of VOCs were located in the southern half of Tank Farm #4 and the maximum 
detected concentrations were 21,000 ppmv total volatile hydrocarbons, 0.112 ppmv TCE, and 
0.03 ppmv PCE (Jacobs 1995). 

One downhole soil vapor sample was taken at approximately 20 feet bgs at each of the seven 
soil borings completed during the remedial investigation. These samples were analyzed by 
Method E-18 and the analytes that were detected are listed in Tables 2.3 and 2.4. BTEX 
compounds were detected in six of the seven soil vapor samples and low levels of 
halogenated VOCs were detected in all soil vapor samples. The maximum detected 
concentration of benzene and total xylenes were 92 ppmv and 261 ppmv, respectively, at 
PT18SB01 where the maximum detections in soil samples were found. 

Downhole soil vapor samples were taken by driving the soil probe through the center of the 
auger/drill pipe and collecting the sample in a Tedlar bag. No confirmatory soil vapor 
samples were collected at Tank Farm #4. Based on other confirmatory soil vapor samples 
taken during remedial investigations analyzed by both Method E-18 and TO-14, Method E- 
18 data are biased high compared to Method TO-14 and Method E-18 is subject to significant 
numbers of false positives. In addition, TPH interference and blank contamination resulted 
in qualification of several of the detected analytes in soil vapor samples taken at Tank Farm 
#4 (Jacobs 1995). 

2.3.3 Bioventing Pilot Test: 1993-1994 

As part of the Air Force Bioventing Pilot Test Initiative Project, Parsons ES installed a 
bioventing system at Tank Farm #4 in July 1993 which included a bioventing air injection 
vent well (VW-1) and three vapor monitoring points (VMPs). The depth of the borehole at 
VW-1 was 31.5 feet bgs, and VW-1 was screened from 10 to 25 feet bgs. The depths of 
boreholes VMP-1, VMP-2, and VMP-3 were 25.5 feet, 30 feet, and 40.5 feet, respectively. 
Two additional boreholes were drilled and abandoned because contamination was not at 
sufficient levels for appropriate VMP or VW siting. The locations of the two abandoned soil 
borings (#3 and #6), VW-1, and the three VMPs are shown on Figure 2.2. A geologic cross 
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section of Tank Farm #4 based on boring logs from these boreholes including field OVA 
measurements and initial oxygen concentrations in soil gas is shown on Figure 2.3. 

Air was injected into VW-1 at a flow rate of 25 standard cubic feet per minute (scfrn) during 
the bioventing pilot test from August 1993 to September 1994. An air permeability test (AP) 
and an in situ respiration (ISR) test were conducted in August of 1993 and follow-up ISR 
tests were conducted in March and September 1994. Based on long-term monitoring results, 
the radius of influence due to air injection at VW-1 is greater than 30 feet at an air injection 
rate of 25 scfrn. Based on the initial ISR test completed in August 1993, biodegradation rates 
ranged from 30 mg TPH per kg per year to 1,100 mg TPH per kg per year. 

Since August 1993, the system has been in continuous operation at a flow rate of 25 scfrn and 
maintained by McClellan AFB personnel. The system has shutdown occasionally for short 
periods of time due to power failures and minor maintenance problems. 

Soil sampling and soil vapor sampling was completed during the initial bioventing system 
installation in July of 1993 and after one year of operation in September of 1994. Soil 
samples were collected at the three locations shown in Table 2.1 and analyzed for TPH-g and 
BTEX by Method 8015 (modified) and SW8020, respectively. Soil vapor samples were 
collected at the three locations shown in Table 2.3 and analyzed by EPA Method TO-3. Soil 
samples taken in July of 1993, prior to air injection, showed low levels of soil hydrocarbon 
contamination around VW-1 and VMP-1 where less than 100 mg/kg TPH-g and minor 
amounts of BTEX were detected. In addition, only moderate levels of contamination were 
found in soil gas at VW-1 and VMP-1 (1,900 ppmv TVH and 5,200 ppmv TPH, 
respectively). 

In September of 1994, after the bioventing system had been in operation for approximately 
one year, soil and soil vapor sampling was conducted at the locations that were sampled 
previously in July of 1993. No TPH-g or BTEX compounds were detected in soil samples 
and no benzene was detected in soil vapor samples. Low levels of TPH-g and BTEX 
compounds, less than 50 ppmv and 0.313 ppmv, respectively, were detected in all three soil 
vapor samples. Follow up ISR testing conducted immediately prior to the soil and soil vapor 
sampling indicated that in situ respiration rates and biodegradation rates were lower and 
approaching background rates, consistent with the soil and soil vapor results that indicate 
contaminant mass has been reduced. 

2.4    SUMMARY OF SITE CONTAMINANTS 

The primary contaminants as shown by Tables 2.1 through 2.4 are fuel hydrocarbons. The 
highest concentrations of TPH and BTEX were detected in the southern portion of Tank 
Farm #4 near the location of the four removed UFSTs and fuel distribution lines. 
Confirmatory soil and soil vapor sampling after one-year of bioventing system operation 
showed that contaminant mass has been reduced. Groundwater is not expected to be 
currently impacted by the Tank Farm #4 site since groundwater throughout OU A is between 
100 and 125 feet. 

The highest levels of soil and soil vapor contamination were found at sample locations SI 
and PT18SB01, respectively. The maximum level of soil contamination was found at 15 feet 
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bgs. Soil contaminant levels were significantly reduced or below detection at approximately 
20 feet bgs in the seven soil borings completed in October of 1992. 

The low levels of halogenated VOCs (HVOCs) detected in the soil vapor shown in Table 2.4 
are probably due to other sites in the vicinity, volatilization from groundwater, or from the 
residuals within the groundwater smear zone and not a result of a source from the Tank Farm 
#4 site (Jacobs 1995). The bioventing system was not designed to remediate HVOCs but to 
remediate fuel-hydrocarbon contamination. Based on the soil and soil vapor sampling 
completed in September of 1994, fuel-hydrocarbon levels have decreased significantly as a 
result of extended bioventing operation. No TPH-g was detected in soil and less than 50 
ppmv TPH-g was detected in the three soil vapor samples. No benzene was detected in soil 
or soil vapor samples. The system has been in operation since August of 1993 and it is 
expected that fuel hydrocarbons remaining in the soil have been further reduced during the 
past year of operation. 
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SECTION 3 

CRITERIA TO BE USED FOR NO FURTHER 
INVESTIGATION RECOMMENDATION 

No specific site cleanup standards apply to petroleum contaminated soils at McClellan AFB. 
The recommendation for NFI or for further site remediation will be made based on evaluating 
the proposed sampling and analysis results in accordance with principles set forth in the Tri- 
Regional Board staff recommendations for preliminary evaluation and investigation of 
underground tank sites (RWQCB, 1990) and the designated level methodology (Marshack, 
1992). Both of these documents include methodology to evaluate the potential impact of 
residual soil contamination on groundwater. The potential impact to groundwater will also 
be evaluated based on the potential leachability of any contaminants as determined by the 
waste extraction test (WET) preparation method described in Section 4. The proposed soil 
vapor sample analytical results will be used as confirmation of soil results. 

In addition, soil cleanup standards for petroleum-impacted sites listed in the interim site 
assessment and cleanup guidebook for the Los Angeles RWQCB (Los Angeles RWQCB, 
1995) will be used as a guideline. While McClellan AFB is not within the Los Angeles 
RWQCB jurisdiction, this guidebook includes soil cleanup standards based on depth to 
groundwater and can aid in evaluating the results. The TPH-g and BTEX clean up standards 
in the Los Angeles guidebook for sites where groundwater is between 40 to 150 feet bgs is 
100 mg/kg and 10 mg/kg, respectively. 
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SECTION 4 

SAMPLING AND ANALYSIS PLAN 

The following SAP describes the sampling location, soil sampling procedures, and analytical 
methods proposed to collect sufficient data to support a recommendation of NFI of the Tank 
Farm #4 site. 

4.1 SAMPLING LOCATIONS 

Parsons ES proposes to drill a boring to a depth of at least 40 feet bgs as proposed in the OU 
A RI report (Jacobs 1995), near the southern end of former fuel tank and near the former fuel 
distribution piping (Figure 3.1). This location is near soil boring PT18SB01 and soil sample 
location SI where the maximum concentration of fuel hydrocarbons was detected in prior 
investigations. The purpose of this additional boring will be to demonstrate that soil 
petroleum hydrocarbons have been reduced sufficiently to allow a recommendation of NFI of 
the Tank Farm #4 site and to evaluate the effectiveness of the bioventing system. 

Four soil and two downhole soil vapor samples are proposed to be collected for laboratory 
analyses as recommended in the OU A RI. One downhole soil vapor sample and one soil 
sample will be collected from the bottom of the borehole. Additional soil samples are 
proposed to be taken at 10, 20 and 30 feet bgs and one additional soil vapor sample is 
proposed to be taken at 20 feet bgs. The actual sampling depths may be altered to allow 
samples to be collected from the most contaminated interval based on an evaluation of 
physical and visual evidence of contamination (e.g. odors, staining), site lithology, and 
headspace screening using both a hydrocarbon vapor analyzer and a photoionization detector. 
Additional soil and soil vapor samples may be collected if field observations indicate that the 
depth of contamination extends beyond 40 feet bgs. Soil and soil vapor samples will be 
collected and analyzed as described in Section 3.2 and 3.3, respectively. 

In the unlikely event that analytical results indicate additional site remediation is required, 
VW-1 and the three VMPs will not be abandoned at this time. Should the NFI 
recommendation be approved, a recommendation will be made to properly abandon VW-1 
and the three VMPs. 

4.2 SOIL AND SOIL VAPOR SAMPLE COLLECTION 

Boreholes will be advanced using a drill rig equipped with 6-inch outside-diameter (OD) 
hollow-stem auger. Relatively undisturbed soil samples, suitable for chemical analysis, will 
be collected at approximately 10-foot intervals. Soil samples will be collected in a 2.5-inch 
inside-diameter (ID) split-barrel sampler.  The sampler will be lowered through the hollow 
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stem of the augers and driven approximately one to two feet into undisturbed soil ahead of 
the augers. The split-barrel sampler will be fitted with three pre-cleaned, 2.5-inch OD by 6- 
inch long, thin-walled, brass sleeves. After collection of a sample, the sampler will be 
retrieved, split apart, and the sleeves will be removed. The ends of the sleeves will be 
immediately capped with Teflon® tape and plastic endcaps. Samples will be labeled with the 
site name, borehole number, sample depth, and date and time of collection. The sleeves will 
be placed in an insulated shipping container with ice and will be maintained in a chilled 
condition. 

Soil from some sleeves or from a continuous sampler will be used for soil headspace 
analysis. Each headspace screening sample will be placed in a sealed plastic bag and allowed 
to sit in the shade for at least 5 minutes. Soil headspace will then be determined using a total 
hydrocarbon vapor analyzer (THVA) and photoionization detector (PID). The soil headspace 
reading will be used in combination with downhole soil vapor readings to select samples for 
laboratory analysis. Soil samples selected for laboratory analysis will be shipped to Curtis 
and Tompkins of Berkeley, California, which has been audited by the U. S. Air Force and 
meets all quality assurance/quality control (QA/QC) and certification requirements for the 
State of California. A chain-of-custody form will accompany all samples. 

Downhole soil vapor samples will be collected with a soil vapor probe consisting of a 
retractable tip and stainless steel mesh screen connected to the surface with dedicated tubing. 
The tip will be lowered through the hollow stem of the augers and driven approximately one 
to two feet into undisturbed soil, ahead of the augers. After the tip is in place, the probe rods 
will be raised to expose the screen and an air diaphragm pump at the surface will purge the 
tubing. In situ soil vapor samples will then be withdrawn for field and laboratory analysis 
prior to further advancement of the drill auger. 

The vacuum and flow will be properly monitored and adjusted to prevent leakage of ambient 
air into the sampling system. After purging the probe tubing, the tubing and air pump will be 
connected to a vacuum chamber at the ground surface holding a 3-liter Tedlar sample bag 
(described in Section 2.5 of Addendum One to the protocol document). The chamber will 
then be evacuated with the air pump, filling the bag with the soil vapor sample. Soil vapor 
samples will be analyzed in the field with an oxygen/carbon dioxide meter, a THVA, and a 
PID. Soil vapor samples will also be collected in Summa canisters from the same Tedlar 
bag sample used for field analysis. The techniques described above will minimize purging 
and sample collection activities, prevent ambient air leakage into samples, and ensure that 
field and laboratory analyses are performed on the same representative sample. 

Soil vapor samples will be labeled with the site name, borehole number, sample depth, and 
date and time of collection. The Summa® canisters will not be chilled to prevent 
condensation of hydrocarbons. Soil vapor samples will be shipped to Air Toxics, Ltd. of 
Folsom, California which meets all QA/QC and certification requirements for the State of 
California. A chain-of-custody form will accompany all samples. 
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Boreholes will be logged by a Parsons ES geologist. The geologist will be responsible for 
observing all field investigation activities, maintaining a detailed descriptive log of all 
subsurface materials recovered during soil coring, and properly labeling and storing samples. 

After sampling is complete, each sampling location will be restored as closely to its original 
condition as possible. Boreholes will be sealed with bentonite chips, pellets, or grout to 
eliminate any creation or enhancement of contaminant migration pathways to the 
groundwater. Asphalt patch will be used to finish surface completion as close to the parking 
lot grade as practicable. 

4.3 SAMPLE ANALYSES 

Parsons ES proposes to analyze soil samples for total purgeable hydrocarbons (TPH-g) and 
total extractable hydrocarbons quantified as both TPH-d and TPH-JP-5 (fuel scan analysis) 
by modified Method SW8015 and BTEX by EPA Method 8020. Soil samples will also be 
analyzed for soluble petroleum hydrocarbons using the waste extraction test (WET) 
preparation method described in California Administrative Code (CAC) Title 22, article 11, 
section 66700 (C through F) except that the extraction solution for the WET test shall consist 
of deionized water. Soil vapor samples will be analyzed for TPH-g, TPH-jet fuel, and BTEX 
by EPA Method TO-3. 

4.4 EQUIPMENT DECONTAMINATION AND DISPOSAL OF 
INVESTIGATION DERIVED WASTE 

4.4.1 Soil Cuttings 

All drill cuttings from the additional borehole will be gathered and containerized on site in 
labeled U.S. DOT-approved 55-gallon drums. The drums will be labeled with the site name, 
drilling date, borehole number, and depth intervals. The drums will be placed on pallets 
provided by McClellan AFB and base personnel will be notified at the end of each day. No 
drums will be transported off site by Parsons ES or the drilling contractor. Base personnel 
are responsible for disposing of soil cuttings. 

4.4.2 Decontamination Rinse Water 

Prior to arriving at the site, probe rods, tips, sleeves, pushrods, samplers, tools, and other 
downhole equipment will be decontaminated using a high-pressure, steam/hot water wash. 
Only potable water will be used for decontamination. Between collection of each soil sample 
and downhole soil gas sample, the sampling barrel and probe tip will be disassembled and 
decontaminated with Alconox and potable water, then swabbed with isopropyl alcohol. The 
barrel will then be rinsed with deionized water and reassembled with new liners. Potable 
water to be used during equipment cleaning, decontamination, or grouting will be obtained 
from one of the Base water supplies. The preferred method of disposal for the 
decontamination rinse water will be discharge to the base treatment plant. 

ALA-26-07.R1   12/21/95 4-4 



Parsons Engineering Science, Inc. 

4.5    QUALITY CONTROL AND QUALITY ASSURANCE 

The McClellan AFB Basewide RI/FS Quality Assurance Project Plan (QAPP) Final which 
establishes guidelines and standard operating procedures (SOPs) to be followed during 
investigations at the Base (Radian, 1994) will be followed. 

f 
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SECTION 5 

REPORT FORMAT 

Following receipt of the laboratory analytical results, a short Letter Report will be prepared 
and submitted to the RWQCB, the DTSC, McClellan AFB, and AFCEE. 

The report will contain the following information: 

• Plot plans showing final borehole location; 

• Summary of field activities; 

• Assessment of analytical results; 

• Laboratory analytical reports and chain-of-custody forms; 

• Borehole logs; and 

• Conclusions and recommendations for no further investigation or additional cleanup 
action in comparison to criteria presented in Section 3. 
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SECTION 6 

PROJECT SCHEDULE 

The following schedule is based on anticipated time requirements for regulatory reviews and 
approvals. 

EVENT 

Preliminary Draft SAP to McClellan AFB and AFCEE 

Comments to Preliminary Draft SAP due from McClellan AFB 
and AFCEE 

Parsons ES marks locations of additional boring 

Final SAP to McClellan AFB, AFCEE, RWQCB, and DTSC 

Digging permit due from McClellan AFB for proposed sampling 
location 

Field work/drilling/sampling 

Letter Report of sampling results and recommendation to McClellan 
AFB and AFCEE 

DATE 

22 December 1995 

19 January 1995 

5 January 1995 

26 January 1996 

5 February 1996 

13 February 1996 

1 April 1996 
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t 
PROJECT NAHE: ttCCLElLAN AIR FORCE BASE - OU A 

LOG  OF   BORING   PT18SB1 

[""OJECT NUMBER: 05B10700 LOCATION IDENTIFIER: PT18SB1 

thing'   360995.93       Eosting:        2174721.83 

ilth ond SoTety: Level D with Tyvek 

Dri Hing Equipment: CNE  750 

tiling nethod; Hoi I OH Stem ftuger 

»pling Method:       18 inch SpI it-Spoon Sompler 

»mer InFormotion =      140  lb with 

.— en 
2 C 
O 3 

— O 
CD CJ 

-e& 

<L>    > 
u    o 

- 5 00 

3   5   13 

o a>   > 
—    i_ 
CL.  OJ 

o    c 
CO    l—l 

67 DO 

21 50 50 

15 00 

I 
I 
I 
I 
I 

2PC 

I 
I 

67 00 

20 27 13 83 00 

20 18 38 83 00 

in drop 

o o 
en  i—i 

t-n&iif 

K-SR3522? 
»'1053 

AIR FORCE BASE  MCCLELLftN AFB 

1 SHEET: or= 

Elevation ond Ootum: 76.00    ft obove «eon »eo  level lopp.) 

Oote Storted= 10/23/92 
Toto I 
Depth(feet) 21.00 

Oote Finiehed: 10/23/92 

Borehole Diometer: 8.00 

Depth to 
SroundwoterlFeet): Dry 

inches 
noniTorino uelI 
Toto I Oepfh IFeet): NA 

Logged byTL 

As-BuiIt 
In Figure: NA 

Checked by = SM6    ^Z/yL-S 

RP-2RP5Z 
Hu-ft00il 

riC-n00523& 

310 00 SP 

L i+holog i c 

Descr ipt ion Remorks 

GRAVEL Mith soee fines, not wxipled 

CLAY 7.5YR3/2 dk brown, not sonpled 

SILTY SAND 10rR3/2 vry dk gry brown. Tn to «d sond H/ 
opp 25X silt, no ist, str HC odor 

SILTY SAND 10YR1/1 dk yllw brown, vry Tn to fn sond 
w/ opp 20X silt, dry, induroted, dense, str HC odor 

SAND 10TM/3 dk brown. fn to crs subrnd sond ad 
sorted, »oist. dense, str HC odor, (tonk bockFi II?) 

SAMD 10YR«/« gry brown, Tn to nd subrnd «,d to we 11 
sorted sond, «cist, dense, str HC odor (tonk 
bockfill?) 



LOG   OF   BORING   PT18SB2 

PROJECT NAME: tICCLELLAN AIR FORCE BASE - OU ft 

PROJECT NUMBER: 05610700 

AIR FORCE BfSE   MCCLELLAN AFB 

LXnTION IDENTIFIER: PT18SB2 SHEET: 1       Of: 

thing:    361037.85 Costing: 2174706.33 

Health ond Sofety:        Level D with Tyvek 

ft-i I I ing Equipment: MOBILE   B53 

Drilling Method: HollOH  Stem  ftuger | 

Sompiing Method:  18 inch Split-Spoon Sampler  

Homner InForreot i on =140       I b w i th 30        in drop 

-4-   a> 
Q_ O) 

-e-B& 

- 5 00 

O 3 
— O 
CD  CJ 

5   6   6 

15 32 50 67 00 

10 00 

•15 00 

c   <u 
<D     > o   o 

67 00 

o 
CO 

20 60 60 

-20 00 

13 10-E 

20 33 -M 

-25-6? 

63 00 

0 00 

67 00 

a. 
o 

CO 

III 

-AOülö 

Hc-Aböioi 

nC-A005237 

>   a) o ce 

0 00 

2 00 

CO <u 
CJ T3 
CO   o 

§P§0 6RAVEL not soepled 

SC 

0 00 

0.00 

0 00 

i3  I 

sn 

Elevo-tion ond Ootum = 76. 00    Ft obove tieon seo  level (o, 

Dote Storted: 10/23/92 

DepthIFeet):    23.00 

Dote Finished: 10/23/92 
Depth to __ 
6rbundwo-ter(reet): Dry 

Borehole Diameter:   8.00   inches 

Monitoring Hell    %lb Toto I Depth »Feet): NA 
n»-Bui It   ... 
In Figure1 Nn 

Logged by:TL Checked by  SUB $f^ 

Lithologic 

Descri pt i on 

CLAY dk brown, not soap led 

CLAYEY SAND 5YR3/3 dk rdsh brown, 30X sticky low pi 
cloy, I»OIst, soft, no odor 

Remorks 

SANDY SILT 7.5YM/6 str brown. 20* vry Fn to Fn sand 
w/ opp 51 crs subrnd sond, dry, dense, cohesive, no 
odor. 

Stl 

SILTY SAND 7.5YR4/& str brown, Fn to crs poorly 
sorted sond w/ opp 20X silt, dry, vry dense, no odor 

NO RECOVERY 

SILTt SAND: 7 5YYR/6 str brown, vry Fn to Fn aico sond 
S&SS-E3 w/ opp 15X silt, dry, dense, no odor 



I LOG   OF   BORING  PT18SB3 
JECT NAME: tlCCLELLAN AIR FORCE BASE - DU ft 

JECT NUnBER: Q5G1Q7D0 

AIR FORCE BASE flCCLELLAN AFB 

LOCATION IDENTIFIER: PT1BSB3 SHEET: 

-thing:    361017.28 Eos-ting: 2173758.30 

ith ond SoTety Level D with Tyvek 

t Uli j„g Equip—nt' MOBILE  B53 

i11infl Method: Hoi low Stem Auger 

Stapling Hethod:       18 inch Split-Spoon Sampler Saaplini 

jHonaerJ ■er InFornotion:     140   lb with 

-» 

i 00 

00 

00 

m 

I 5 
—   o 
m CJ 

11 18 22 

10 11 21 

8   10 12 

21 22 11 100 00 

-20 00 

■m 

C     0) 
o   o u    o 

39 00 

31 00 

11 00 

o 

o    c 
Q_ 

CO   I—I 

HE:f 

a II 

-AQD5212 

HC-A005238 

30       in drop 

0 00 

31 00 

20 00 

20 00 

co ai 
CJ -D co   o 

GC 
a 

nt 

ML 

ft 

t_    o 

  GRAVEL 10TR3/2 vry dk gry brown. 

HH^sor>d 

Elevation ond Ootuw= 7&. 00    ft obove »eon »eo  level loop.) 

Dote Storted: 10/23/92 
TotO I n,    nn Depth ireet):    21.00 

Dote Finished: 10/23/92 
Depth to 
6roundnotep(reet): Dry 

Borehole Di Meter: e.oo inches 

flonitor ing UeI I ... 
TotoI  Deptn  treet)= Nft 

Logged byjTL 

Ae-BuiIt 
In Figure:    Nft 

Check ed by: SM6      £?/Hs' ' 

L itho log i c 

Descr i ption 
silt ond f n to 

CLAY dk brown, not soup led 

SANDY SILT; 10YR3/2 vry dk gry brown, 15X fn to nd 
sond w/ opp 5-10X grvl to leu. Ion pi. noist, non 
sticky, no odor 

SANDY SILT- some os above with opp 5-10X grvl to 2cm. 
si HC odor 

SANOY SILT some 09 obove 

SANDY SILT 2 5Y5/1 It olv brn, 15X vry f"n to Tn sond, 
dry, no odor, nd dense. 90»e FeOx stoimng 

Remarks 



LOG   OF   BORING   PT18SB^ 
PROJECT NAME: HCCLELLAN AIR FORCE BASE - OU A 

PROJECT NUMBER: 05E10700 

AIR FORCE BASE   MCCLELLAN AFB 

LOCATION IDENTIFIER: PT18SB1 

-thing:   361038.63       Costing:        2171737.35 

Heolth ond SoFety: Level D with Tyvek 

Drilling Equipment: MOBILE  B53 

Drilling Method: Hollow Stem Auger 

Soup ling Method:       IB inch Spl it-Spoon Soinpler 

Hammer InFomiotion = 110       lb with 

O- QJ 

^69- 

5 00 

v> 
2 "c 
O 3 

—    O 
CO c_> 

c b u    > 
o 

0)     > 

O     C 
CO   l—l 

22 56 50 

-10 00 

-15 00 

-20 00 

9   15 22 67 02 

67 00 

7   1J 15 

IB 25 35 

83 00 

83 00 

Q- 

O 
CO 

r-»' 
E-A; infnV. 

Ih-fti 35 

nt-A00528i 

30        in drop 

CD a= 

62 00 

SHEET: Of: 

Elevotion ond Dotum: 76.00    Ft obove i>eon seo  level!. 

Oote Started: 10/26/92 
Total „,   __ 
Depth IFeet):    21.00 

Oote FiniehedlO/26/92 
Oepth to 
6rbundHOterireet): Dry 

Borehole Diameter: 8.00 inches 
Monitorino UelI 
Toto I  Depth   (reet):   NA 

Logged byTL 

As-BuiIt 
In Figure:    NA 

Checked by:SM6 

L i+holog i c 

Descr i pt i on 

GRAVEL Not sompled 

CLAY: Not soapled 

0 00 sn 

y SILTY SAND 10YR3/3 dk brown, fn to ad poorly sorted 
a sopd w/ opp 20X silt ond 5X rnd grvl to Jem. dry, vry 

dense, si HC odor, some soil discoIorotion 

0 00 

0 00 

sn 

HL 

Z^ 
Remark; 

SILTY SAND same os obove, except no grvl 

SILTY SAND some os obove 

SANDY SILT: 2.5Y5/1 It olv brown, app 15X vry fn to Tn 
sand, dry, non pi, dense, FeOx stoining, no odor 



p LOG   OF   BORING  PT18SB5 
■PRO 

I PRO, 

UECT NAME: nCCLELLAN AIR FORCE BASE - OU A 

PROJECT NUMBER^ 05G1070D 

AIR FORCE BASE   MC 

LOCATION IDENTIFIER: PT18SB5 

rHeo 

thing'     361156.65 Eosting' 2174750.51 

th ond SoFety Level D Hith Tyvek 

illing Equip»ent: MOBILE  B  53 

iliing Method' Ho 11 on Stem Auger 

Soap ling Method'       18 inch Split-Spoon Sampler 

»»er InFornotion = 110       lb Hith 30 

-ee 

oo 

I 
H0 

I 
00 

I 

I 
■m- 

CD +- 
z  c 
O => 

— O 
CD  CJ 

0    0    0 

17 n «o ion oo 

<u   > o   o 

0 00 

13 18 20 

9   11 22 

32 60 60 

83 00 

o en 

67 00 

67 00 

D 
CO 

SZ3 
00 

c-ftöönöj, C-AD0IID2 

HC-A0D527 

n:-A0052B2 

CD cc 

000 

10 00 

116 00 

in drop 

co a> 
CJ -o 
co o 
=> CJ 

P~& 

IELLAN AFB 

SHEET: 

Elevotion ond Datum'76.00    Ft obove weon sco  level topp.) 

Oote Started'10/26/92 
Toto I 
Depthtreet»: 21.50 

Dote Finished = 10/26/92 
Depth to 
BrbundMotertreet): Dry 

Borehole Diameter' 8.00 inches 
nonitonng we 11    ... 
Toto I Depth tFeet)' NA 

Logged byTL 

As-Built 
Figure: In 

Cheeked by'SMS 

NA / 

LithoIogic 

Descr i ption 
GC  ^^ GRAVEL' Not »»pled 

CL 

ML 

250 00 

0 00 

SP 

ML 

SANDY CLAY 10YR4/3 * brown, opp 251 »d to crs sond 
ond 5-10X subrnd grvl To 5««, «out, pi. hard, 
str HC odor ot sompler shoe 

Remorks 

SANDY SILT lOYRVi dk yllw brown. 1SX vry Tn sond. 
dry, md dense, si HC odor 

SAND 5Y6/5 pi olive, vry Fn to *d sond, «d sorted, 
»oist, subong, si HC odor, 10* rounded block sond 

SILT: lOTM/l dk yllw brown, opp 5X Fn sond and 5-10X 
cloy, dry, non pi, dense, cohesive w/ blocky 
structure, no odor 



LOG   OF   BORING   PT18SB6 
PROJECT mnz--  MCCLELLAN AIR FORCE BASE - OU A 

PROJECT NUMBER- 05G10700 
AIR TORCE BASE  MCCLELLAN AFB 

LOCATION IDENTIFIER: PT1BSBE> 

thing:    351129. 86 Eoat ing = 2171738. 52 

Heoith ond Sorety: Level D with Tyvek 

SHEET: Of: 

EI cvot i on and Dotum: 76. 00    ft obo 

Drilling Equipment: MOBILE   B53 

Drilling Method: Hollow  Stem   Auger 

Sompling Method:       IB inch Split-Spoon SompIer 

Hommer Inforniotion   110      lb with 

-6-e&- 

«0 

2    C 
O 3 

— O 
CD  CJ 

5 00 

C QJ 
QJ > o o 
L. U 
a> «J 

o_ CO 

o 
QJ     > 

—    L. 
Q_    QJ 

1   6   11 

-10 00 

£7 00 

10 lb 28' 63 0C 

-15 00 

20 21 23 B3 0D 

' -20 00 

50 50 0 67 00 

o_ 
e 
o  en 

co   t—i 

n0-ft005263 

30        in drop 

5     ° 
CD or 

CO (L) 
CO -o 
co o 
=> CJ 

8-si 
cr>  i 

GC 

IBS 00 

Dote Storted: 10/26/92 
Toto I 
Depth[feeti 21.00 

ive «eon eeo  level (oi. 

Oote finiahed: 10/26/92 
Depth to 
6rbundwoter(feet): Dry 

Borehole Diometer:   8.00   inches 

nonitori no Wei I 
Toto I Depfh ireet): NA 

Logged bylL 

Aa-BuiIt 
 In Fi gure: 

Checked by = SAG 

LithoIog i c 

Description 

GRAVEL Not sompled 

NA   / 

Remork« 

SILTT CLAY 7 5YR3/2 dk brown, opp 201 silt ond 5-1OX 
Tn^sond. »oist, »id pi, soft, HC odor 

110 00 

181 00 

13 00 

SANDY SILT 10YR5/& yl I« brown, opp 20* fn sond. 
noist, »d dense, si HC odor 

sn 

SILTT SAND 2 5Y5/3 It olv brown, vry Tn to *d sond H/ 
opp 15X silt, «oist. non pi, «d dense, si HC odor 

SILTT SAND 2.5Y5/3 It olv brown, vry fn to fn sond «/ 
opp 25X silt, si moist, non pi, vry dense, no odor 



LOG  OF  BORING   PT18SB8 

PROJECT NAME: HCCLELLAN AIR FORCE BftSE - OU ft nIR FORCE BnSE  ttCCLELLftN AFB 

PROJECT NUHBER: 05610700 

thing:    361132.97 

Heolth ond Sofety = 

LOCATION IDENTIFIER: PT18SB8 SHEET: Of: 

Coating: 217^713.31 

Level D with Tyvek  

Drilling Equipnent = MOBILE   B  53 

Drilling Method: Ho 1 low Stem ftuger  

Sompling nethod=       18 inch Split-Spoon Soapier 

Hawser Informotion:      140  lb with 30 in drop 

■*-   a> 

-8-B& 

<K   «   3 

- 5 00 

-10 00 

-15 00 

10 

O => 
— O 
CD  CJ 

20 -i0 50 

12 IB 21 

c *> 
a> > 
o o 
i_ CJ 
OJ CJ o_ az 

67 00 

63 00 

83 00 

20 00 

-e& 

37 50 50 50 00 

D 
CO 

£91 

AQQ529 

-ftbßll 

t1C-ft005301 

c 

91 00 

7 00 

0 00 

co a> 
co -o 
co   o 
=3   CJ 

GC 
^ 

n. 

HL 

SP 

000 

B-crt «-   °. ir>  i 

EIevot ion ond Dotuw = 76 .00    ft above t>eon seo  level lopp.1 

Dote Storted: 10/27/92 

Depthireet):    21.00 

Oote Finished = 10/27/92 
Depth to 
6rbundnotertreet): Dry 

Borehole Dio»eter:   8.00   inches 

floni tor i no lie 11    ... 
TotoI Depth (reetl: Nft 

Logged by:JL 

ns-BuiIt 
In Figure: 

Checked by'SfIG 

Li-tholog IC 

Descript i on 

GRAVEL Not sampled 

SANDY CLAY: Not saapled 

SANDY CLAY 5Y5/3 dk olv groy, opp 20J fn to »d sond 
ond-opp 5-10X rnd grvl to 5«« , »out. md pi. soft, si 
sticly. str HC odor 

NA    , 

Remorks 

SANDY SIL1 lOYM/b dk ylw brown, opp 20X vry fn to fn 
sond, dry, non pi, dense, no odor 

SAND 10YR5/S yllw brown, fn to «) well sorted sond. 
si noist, Bd dense, no odor 

SILT 5Y6/1 pi olive, opp 5-103 vry fn «ond, dry, 
dense, no odor, sow FeOx stoining 



ES   ENGINEERING-SCIENCE 

BOREHOLE NUMBER 

Sheet-X of c_ 

:±<W-5;) 
PROJECT NUMBER: 3>£ ZL%.%>M {AIM 

CLIENT: h? C€£T  
LOCATION:    ^U£,L£lMN> AFg UuVotoiA 

GEOLOGIST:     F'gl'ZAßgTM   &t><&ttBfZ$ 

COMPLETION DATE: , 

PROJECT NAME: Bit>yg»fl""^ l»ltT\4Tist£ 

DRILLER:    BE^-IK 2>e.\LU*i4,  

DRILLING METHOD: HPLLOUJ ^TCW hodER 

HOLE DIAMETER ■s     *£'»*• 
TOTAL DEPTH:        4P . S" PT.   B^*?  

s- 

io- 

=3 

:] 
i«"- 

zo:3 

zs-- ;] 

So- 

.CD 

1 
7 
^ 

to 
13 

D>1 

2S 
10 

»—• 

i 

•if-1 

'^ 

ojß. 
DO ;w 

o 
w 

GEOLOGIC DESCRIPTION 

la 

6>RMSL   Cf--'(^fe^r:c-0  

                         tfA JLlfifi*    OO^T^CT     _    _ 

y\jA vJ'i^ 40*.? ^d^*.Hd -fr^r«^? 

^VT'« sandy +a*t-br»-jA'vj/sffTe*k5 wF 

T      . Equüibmed wsterievel. 

^      - Fas encountered grou»dw*er. 

I     • Brau babe ample wbouoed fat laboratory analysis 

jtw? 



ES   ENGINEERING-SCIENCE 

BOREHOLE NUMBER 

Sheet 0. of "Z~ 

l(W-3) 
PROJECT NUMBER: JC lit, U.&H /W7- cW 

CLIENT:        h?t££ 
LOCATION:    /l/i C duEU-AN A P B , C*ii Fo Bdi A 

TA-AJ* FA-R/V7  »*•) 

GEOLOGIST:     £u^AggTH £oSErVScg6) 

COMPLETION DATE: 

PROJECT NAME: Brtx/EttTitii,   I» iTiPtTivG 

DRILLER:    BgyUK 3>ftu*4»/s 

DRILLING METHOD: MoosuS-SrEm Ac^Cfe 

HOLE DIAMETER: giN 
TOTAL DEPTH:        40.S"^ BtS 

\& 

& 

4D- 

4iT- 

S"D- 

sr- 

40- 

1* 
.CO 

3 1 a 

ft 

f 

A;: 
5* 

i 

f^O r<z?»^T/ 

.. A/4_  
£AN£_^\£AV.   
<,Vl7r;'Zu.y e-i jh<xrd Jfüon- broo 

CEOL0G1C DESCRIPTION 

A/A 

J      . EquQjbmed wuerievel. 

^      • Fim »countered poundwuer. 

I     • Bnu ttbe tuple fobmiaed (or Wxntocy «tfyui 

JB2 



ES   ENGINEERING-SCIENCE 
Sheet Ufl 

BOREHOLE NUMBER 3 0*1-1) 
PROJECT NUMBER: 3>E ZL&.&M /.H?.Q^ 

CLIENT; k^CXg" 

LOCATION:    fAcCL£LLAH AFg (AUTcfrliA 

GEOLOGIST:   £"u\fcAB>ETT>< ^SE^gT^ 

COMPLETION DATE: 

PROJECT NAME: Bioyg^dfr  /«si ITMTWg 

DRILLER:    Bg^-lK 2>ftH-Lid$ 

DRILLING METHOD: MetxouJ-STCM Ao6£ft 

HOLE DIAMETER:    %'' -y> fe/^nCj) TO H " 

TOTAL DEPTH:     51.S"FT-   &<*)$ 

B- 

10- 

:J 

IS 
.CO 

ir- 

:] 

ZO- 

2T- 

^D- 

TF4- 

i 
CP 

I 5^ 

ft 

2%1 
ft,« 

?# v? 

#1 ES 
SI 

i 

CO 
II 

D-5 

DO 
o 

CO 

& 

% 

•:*:• 

£* 

Ss>A 

▼      • Equilibrated waterievel. 

g     • Fin: emcountered jroundwater. 

GEOLOGIC DESCRIPTION 

JEEEHnr. 
£I_AY : ^rweUy ^u^4t> So*, J:**«, - r»o.*<je<0- A 

/Jo rtci ever^. 

SILT: $r«V«U-    fcfD-Jnj *j/Uo?-yre^ 
di4t«>lo^KpA  Foe\ odor. 

$AHb •' ">M*w j b»oc-*jr«e^ (Ujtel- o.t>-i4.f 

U/^2)*. ^Of1j^^M ,A,fers pF   *^«~V€e~ L.*$cW.r, •Jt"OA 

....   ...     . .-T jlo-«Lrndi«.^|r^<iottJ>- 

<4« re<V*-r^ • 

I     - Bra« tube «mpfe mfanüoed for laboratory analysis 

jf&2 



ES   ENGINEERING-SCIENCE 
Sheet M of iof  i- 

PROJECT NUMBER: 3>t Zfcfe.&.*J /.H3.o4 

BOREHOLE NUMBER: £ (A)>lf>Äi>*t&\ 

CLIENT: hrtze 
IJOCATION;    {Ac-Cl£t-L4H A.FE .(AUTofrJtA 

TfifM FA£* *H 
GEOLOGIST: £llg*;gE"T*  &SF»>3E:ft4 

COMPLETION DATE: 

PROJECT NAME: Bi6Vg<^T«*^> /«O/THTIN/ET 

DRILLER:    Be-VM* 2>ftn.l-i*J$ 

DRILLING METHOD: HOLU>IJ-STC/VI Aotjgft 

HOLE DIAMETER:     *&\H. 

TOTAL DEPTH:     tf.D fT.   B6 <■> ■ 

GEOLOGIC DESCRIPTION 

&<>rHHLr 

A/A   wiaVi /if   cUstolor^P^j 

=-t 

bfoiJn. 

*/A. 

\\>r". to^.^*-l   Ft ^«.In^A*   I a.»«v/**."£• »1J. 

»bi>/i«U*ä- e^n-'cS *iji*We Shnzjjfcij 

A:]A   V/!W ^J£H**«  4-1+ *««l cU*j 
' .J.-+V. dtfH,-*-><. ft«" *^ s.Kf$- 

J 

v 

▼      • Equüibmed wajerievd. 

^      • First «countered groundwiter. 

I     • Brau tube MOpfc wbmioed far labontory aalytis 

jm2 



ES   ENGINEERING-SCIENCE 
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