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SUBJECT: 

AUG I 7 2006 

1. During the most recent sampling conducted under the 2005 Long Term Monitoring (LTM) 
program, well S1-MW3 was sampled as part ofthe LTM at Landfill LF-01 (SWMU 106). The 
groundwater sample from this well contained benzene, acetone, sec-butylbenzene, isopropyl
benzene and 1,2-dichloroethane. To address the presence ofbenzene at monitoring well S1-MW3, 
additional soil and groundwater characterization was performed to delineate the extent of the 
benzene and volatile organic compounds identified in this well. 

2. Enclosed please find a copy ofthe Technical Memorandum Letter Report Sl-MW3 Source 
Investigation, Holloman AFB, New Mexico. 

3. If you have any questions, please contact Mr. Dave Griffin at (505) 572-5395. 

Attachment: 
Letter Report for the S 1-MW3 Source Investigation 

cc w/Attachment: 

Mr. Cornelius Amindyas 
Hazardous Waste Bureau 
5500 San Antonio Drive NE 
Albuquerque, NM 87109 

Mr. Will Moats 
Hazardous Waste Bureau 
5500 San Antonio Drive NE 
Albuquerque, NM 87109 
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DATE: 

FROM: 

TO: 

TECHNICAL MEMORANDUM 
LETTER REPORT 

FOR 
S1-MW3 SOURCE INVESTIGATION 

HOLLOMAN AFB, NEW MEXICO 

August10, 2006 

Jim Moore, Bhate Environmental Associates, Inc. 

Dave Griffin, 49 CES/CEV, Holloman Air Force Base, NM 

SUBJECT: S1-MW3 SOURCE INVESTIGATION 

1.0 INTRODUCTION 

This technical memorandum was prepared by Bhate Environmental Associates, 
Inc. (Bhate) for the Environmental Flight 49th CES/CEV, Holloman Air Force Base 
(HAFB), New Mexico. This memorandum presents the results of the subsurface 
investigation performed to identify the source of benzene historically detected in 
monitoring well S1-MW3. The most recent sampling of this well was performed in 
December 2005 as part of the 2005 Long-Term Groundwater Monitoring 
Program and benzene was reported in excess of the New Mexico Water Quality 
Control Commission (NMWQCC) groundwater standard of 10 micrograms per 
liter (IJg/L) (New Mexico Administrative Code [NMAC] 20.6.2). This investigation 
was conducted in accordance with the Memorandum Scope of Work for Soil and 
Groundwater Sampling and Analysis (Bhate, May 2006). This Scope of Work 
was performed through the U.S. Army Corps of Engineers (USAGE), under 
contract DACA45-03-D-0023, Task Order No. 007. 

2.0 SITE LOCATION, DESCRIPTION AND BACKGROUND 

Monitoring well S1-MW3 was one of five wells installed during the Remedial 
Investigation conducted at the Main Base Landfill (LF-01, Solid Waste 
Management Unit [SWMU] 1 06) in 1989 (Walk, Haydel and Associates, 1989). 
These wells were installed around the landfill to establish the groundwater flow 
direction and to determine if groundwater contamination was present. The 
primary purpose of installing S1-MW3 was to contribute groundwater elevation 
data south of the landfill. Monitoring well S1-MW3 is located approximately 0.3 
miles downgradient of LF-01 and is adjacent to the Petroleum, Oil and Lubricants 
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(POL) Storage Area (Site SS-02&05) in the vicinity of an abandoned POL 
railroad supply line (Figure 1 ). 

Benzene (82 IJg/L), 1, 2-dichloroethane (9 IJg/L), toluene (6 IJg/L), and total 
xylenes (85 IJg/L) were initially detected in the groundwater sample collected 
from S1-MW3 during the 1989 Remedial Investigation (Walk, Haydel & 
Associates, 1989). In December 1994 the well was resampled as part of the 
Phase II RCRA Facility Investigation (RFI) conducted at Site SS-02&05 and 
benzene was detected at a concentration of 4,100 IJg/L (Foster Wheeler, June 
1995). In August 1995, the well was sampled as part of the LF-01 Long Term 
Monitoring (L TM) program. Benzene was detected in S1-MW3 at a concentration 
of 3,900 IJg/L. Other volatile organic compounds detected in this well were 
isopropylbenzene at 51 IJg/L and naphthalene at 56 IJg/L. Additionally, arsenic 
(1 0 IJg/L) and lead (42 IJg/L) were detected in S1-MW3 during the 1995 sampling 
event and concentrations below their respective NMWQCC standards. 

The 1995 Long Term Groundwater Monitoring Report attributed the detected 
volatile organic compounds (VOCs) in well S1-MW3 to the dissolved petroleum 
hydrocarbon plume related to Site SS-02&05. Based on recommendations 
included in the 1995 LTM Report, well S1-MW3 was removed from the LF-01 
L TM groundwater sampling program in 1997, 1999 and 2001 (Foster Wheeler 
and Groundwater Technology, June 1996). 

Monitoring well S 1-MW3 was sampled for VOCs as part of the 2003 L TM 
program based on the recommendation provided by the New Mexico 
Environment Department (NMED) after reviewing the 2001 Revised Final L TM 
Report (Foster Wheeler, 2003). No VOCs were detected in the groundwater 
sample collected from well S1-MW3 during the April 2003 sampling event (US 
Army Corps of Engineers, September 2003). 

In December 2005 well S1-MW-03 was sampled for VOCs, metals (arsenic, 
barium, iron, manganese and selenium) and total dissolved solids as part of the 
L TM program. Concentrations of VOCs detected in the sample included 
benzene (319 IJg/L), acetone (11.2 IJg/L), 1 ,2-dichloroethane (9.4 IJg/L), 
isopropylbenzene (38.6 IJg/L) and sec-butylbenzene (5.0 IJg/L). This 
concentration of benzene is above NMWQCC standard for benzene (1 0 IJg/L). 
On January 30, 2006, a confirmation sample was collected at S1-MW3 and 
analyzed for VOCs. The concentration of benzene was confirmed in the 
confirmation sample (201 IJg/L) and also exceeded the NMWQCC standard. TDS 
was detected in S1-MW3 with a concentration of 47,400 milligrams per liter 
(mg/L) (Bhate, 2006). 
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3.0 FIELD ACTIVITIES 

To address the presence of benzene and VOCs identified in monitoring well S1-
MW3, additional soil and groundwater characterization was performed in the 
immediate proximity of this well. Soil samples were collected with a direct push 
technology (OPT) drilling rig and six groundwater samples were collected from 
five temporary and one existing monitoring well. Specific details of the soil and 
groundwater sampling procedures are discussed below. 

3.1 Soil Boring and Sampling 

In May 2006, five soil borings (OP20 through OP24) were installed upgradient of 
well S1-MW3 in the immediate vicinity of the abandoned railroad track for the 
purpose of soil sampling and temporary monitoring well installation (Figure 1 ). 
The subsurface soil samples were collected in accordance with HAFB Standard 
Operating Procedures (SOPs) provided in the Base-wide Quality Assurance 
Project Plan (Bhate, November 2003). The soil borings were installed using an 
AMS Power Probe 9600E OPT rig, a 48-inch MacroCore® soil sampling device 
and associated tooling. These soil borings were sampled continuously to a depth 
of 14.5 to 21.0 feet (ft) below ground surface (bgs). 

Soil samples were visually classified in the field by a geologist according to the 
Unified Soil Classification System. Soils were screened with a TVA 1000 
Organic Vapor Analyzer (OVA) to aid in selecting samples for laboratory 
analysis. One subsurface soil sample was collected from each borehole from the 
most contaminated zone based on the results of the headspace analysis and/or 
other observations such as staining and odor for offsite laboratory analysis. 
Appendix A contains the drilling logs for this investigation. 

Laboratory analytical services using USEPA SW 846 methodology were 
procured through Accutest Laboratories, Inc located in Orlando Florida. The 
Base-wide Quality Assurance Project Plan (Bhate, November 2003) was followed 
throughout the processes of sample collection, handling and laboratory analysis. 
Soil samples were analyzed for: 

• Total Petroleum Hydrocarbons (TPH) (Gasoline Range Organics [GRO] 
/Diesel Range Organics [DRO]/Oil Range Organics [ORO]) by Method 
8015M 

• Volatile Organic Compounds (VOCs) by Method 82608 
• Semi Volatile Organic Compounds (SVOCs) by Method 8270C 
• Target Analyte List (TAL) Metals by Method 6010 and 7471A 
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3.2 Groundwater Monitoring Well Installation and Sampling 

Temporary monitoring wells were installed in each of the five OPT soil borings 
(DP20 through DP24) for the purpose of collecting groundwater samples (Figure 
1). The groundwater monitoring constructed of 1-inch ID polyvinyl chloride 
(PVC). Each well was screened with 5 or 10 feet of 0.020 inch factory slotted 
PVC. The annular space surrounding the screen was backfilled with 10/20 
Colorado silica sand and capped with a 2-foot layer of bentonite pellets. The 
monitoring wells were completed as flush mount well completions. Appendix B 
contains the well construction diagrams for these wells. Each well was 
developed to promote hydraulic communication with the aquifer and to remove 
fines prior to sampling. 

In June 2006, groundwater samples were collected form each of the temporary 
monitoring wells after each well was developed. In addition, one groundwater 
sample was collected from the existing downgradient well MW-02&5-09 (Figure 
1 ). Groundwater samples were collected from each well using disposable 
polypropylene tubing attached to a peristaltic pump. Prior to sampling, the static 
water level in each well was measured to the nearest 0.01 feet using an 
electronic water level measuring device. The well was purged of either three 
standing casing volumes or until dry (and permitted to recover) prior to sample 
collection. Groundwater samples were collected under low-flow conditions and 
transferred directly from the sampling tubing to the sample containers provided 
by the analytical laboratory. The samples were preserved, placed on ice to 4 
degrees centigrade and transported under strict chain-of-custody to the analytical 
laboratory. 

The groundwater samples were analyzed using recognized USEPA SW 846 
methodology by Accutest Laboratories, Inc. located in Orlando, Florida. The 
Base-wide Quality Assurance Project Plan (QAPP) was followed throughout the 
processes of sample collection, handling and laboratory analysis. Groundwater 
samples were analyzed for: 

• VOCs by Method 82608 
• TDS by Method 160.1 

3.3 Surveying 

Sample locations were surveyed in accordance with methods described in the 
QAPP (Bhate, November 2003). The temporary monitoring well locations (DP20 
through DP24) the existing Site SS-02&05 monitoring well network and well S1-
MW3 are referenced with horizontal coordinates, and top of casing elevations 
were obtained for each monitoring well. All elevations are referenced to the 
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North American Datum (NAD) 1983. All horizontal coordinates are referenced to 
the State Plane Coordinate System, New Mexico Central. Elevations and 
coordinates are surveyed to the closest 0.001 foot. 

3.4 Equipment Decontamination 

All reusable equipment associated with soil sampling was decontaminated in 
accordance with the HAFB SOPs provided in the Base-wide QAPP (Bhate, 
November 2003). 

3.5 Waste Handling 

All investigation derived waste (lOW) produced during the investigation process 
was handled in accordance with the HAFB SOPs provided in the Base-wide 
QAPP (Bhate, November 2003). 

4.0 SAMPLING RESULTS 

This section presents the subsurface soil and groundwater sample results. The 
OPT soil boring/monitoring well locations are shown on Figure 1. The complete 
soil and groundwater analytical results by sample delivery group are included in 
Appendix C (compact disc insert). 

4.1 Soil Sampling Analytical Results 

The five subsurface soil samples collected from soil borings DP20 through DP24 
were analyzed for VOCs, SVOCs, TPH (GRO/DRO/ORO), and TAL metals. 
Several VOCs were detected in the subsurface soil samples collected from 
DP21, DP22 and DP23 (Figure 2). The VOCs include benzene, n-butylbenzene, 
sec-butylbenzene, ethylbenzene, isopropylbenzene, p-isopropyltoluene, 
naphthalene, n-proylbenzene, 1, 2, 4-trimethylbenzene, 1, 3, 5-trimethylbenzene, 
and m, p-xylene. A gray discolored zone with a strong petroleum odor (2,547 
parts per million OVA reading) was reported in soil boring DP21 from 14 to 19ft 
bgs. The highest concentrations of VOCs were found in the sample collected at 
15ft in DP21 where benzene was reported at 1.76 milligrams per kilogram 
(mg/kg), ethylbenzene at 17.4 mg/kg, naphthalene at 5.25 mg/kg, 1, 2, 4-
trimethylbenzene at 30.8 mg/kg, 1, 3, 5-trimethylbenzene at 12.6 mg/kg, and m, 
p-xylene at 7.71 mg/kg. All detected VOCs were below their respective NMED 
soil screening levels (SSL) (NMED, 2006). VOCs detected in soil samples 
collected during this sampling event are shown on Figure 2. 

SVOCs were only detected in the soil sample collected from DP21. The 
concentrations of 2, 4-dinitrotoluene (0.305 mg/kg), dibenzofuran (0.165 mg/kg), 
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fluorene (0.0886 mg/kg), 2-methylnaphthalene (4.71 mg/kg) and naphthalene 
(1.22 mg/kg) were all below their respective NMEO soil screening levels (SSL) 
(NMEO, 2006). TPH fractions GRO (CB- C10) and ORO (C1o- C28) were 
detected in the soil samples collected from OP21, 22 and 23. The highest 
concentrations of GRO (1 ,200 mg/kg) and ORO (676 mg/kg) were detected in the 
soil sample collected from boring OP-21. SSLs for TPH-GRO are not required 
since the primary chemicals of TPH-GRO (i.e., benzene, toluene, ethylbenzene 
and xylenes) are evaluated separately. Additionally the maximum concentration 
of TPH-ORO was below the NMEO TPH Screening Guideline for kerosene and 
jet fuel (760 mg/kg) (NMEO, 2005). The TPH fraction ORO (>C22- C36) was not 
detected in any of the samples collected during this investigation. 

With the exception of arsenic all of the TAL metals detected in these soil samples 
were below the NMEO SSLs. Arsenic concentrations ranged from 5.1 to 5.9 
mg/kg in borings OP22, 23 and 24. Although the NMEO SSL for arsenic is 3.9 
mg/kg the established HAFB upper tolerance limit (UTL) is 6.88 mg/kg indicating 
that the arsenic is naturally occurring. 

4.2 Groundwater Sampling Analytical Results 

The seven groundwater samples (including one duplicate) collected from 
temporary monitoring wells OP20 through OP24 and existing monitoring well 
MW-02&05-9 were analyzed for VOCs and total dissolved solids (TOS). A 
variety of VOC analytes were detected in the seven groundwater samples 
collected from the monitoring well network. Table 1 presents the minimum and 
maximum concentrations for VOCs detected in these samples. The most 
frequently detected VOCs were benzene, sec-butylbenzene, ethylbenzene, 
isopropylbenzene, naphthalene, 1, 2, 4-trimethylbenzene, 1, 3, 5-
trimethylbenzene, and m, p-xylene. Benzene, the most widely distributed VOC 
constituent was detected in four of the six wells sampled with concentrations 
ranging from 4.0 to 614 j.Jg/L. 

The maximum concentrations of benzene (614 j.Jg/L), sec-butylbenzene (35.0 
j.Jg/L), ethylbenzene (2,230 j.Jg/L), isopropylbenzene (167 j.Jg/L), naphthalene 
(163 j.Jg/L), 1, 2, 4-trimethylbenzene (231 j.Jg/L), 1, 3, 5-trimethylbenzene (86.0 
j.Jg/L), and m, p-xylene (67.9 j.Jg/L) were detected in the sample collected from 
the temporary monitoring well installed in soil boring OP21 (borehole containing a 
5-ft thick gray discolored zone with strong petroleum odor). Concentrations of 1, 
2-dichloroethane (17.2 j.Jg/L) and methyl ethyl ketone (10.7j.Jg/L) were also 
detected in the temporary monitoring wells OP20 and OP22, respectively. 
VOCs detected in groundwater samples for this sampling event are shown on 
Figure 3. 

Concentrations of benzene, ethylbenzene and 1, 2-dichloroethane were 
detected above the New Mexico Water Quality Control Commission (NMWQCC) 
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Human Health Standards (New Mexico Administrative Code [NMAC] 20.6.2) for 
these compounds (1 0 !Jg/L, 750 !Jg/L, and 10 !Jg/L, respectively) in wells DP20, 
DP21 and DP22. 

TDS concentrations ranged from 9,120 (DP24) to 52,700 mg/L (MW-02&5-09). 
It is hypothesized that the TDS concentration found in DP24 is artificially low due 
to the dilution of natural groundwater from leaking water lines associated with 
the POL Storage Area (Site SS-02&05). It appears that artificial mounding of the 
groundwater table from leaking water lines has altered the natural groundwater 
flow direction from the east towards Dillard's Draw to the north along the eastern 
side of Site SS-02&05 (Figure 4). This is hypothesis is also verified by the fact 
that TDS concentrations steadily increased in the wells downgradient of DP24 to 
a maximum TDS concentration of 52,700 mg/L detected in M\N-02&5-09. 

4.3 Site Hydrogeology 

Water levels for the five temporary monitoring wells (DP20 through DP24) and 
nine existing wells (S1-MW3, MW-02&5-02, -05, -06, -07,-08, -09, -9a and -10) 
were measured in July 2006. The northing and easting coordinates, top of 
casing (TOC), depth to water (DTW) and groundwater elevations are presented 
in Table 2. The depth to groundwater measurements for these wells ranged from 
4.99 to 18.61 ft below TOC, and groundwater elevations ranged from 4081.79 
(DP24) to 4079.13 (MW-02&5-06) ft above mean sea level (msl). A map of the 
potentiometric surface was prepared using the groundwater elevation data 
(Figure 4). The contour map indicates that groundwater flows to the north
northeast across the site at a gradient of approximately 0.003. 

5.0 CONCLUSIONS 

Based on the findings of this investigation, the following conclusions and 
recommendations have been developed. The highest concentrations of VOCs 
were detected in the soil sample collected from DP21 (gray stained soil with 
petroleum odor 14 to 19ft bgs) indicating that this boring penetrated the source 
area that has historically contaminated S1-MW3 (LF-01 monitoring well) with 
benzene and petroleum fuel related compounds. DP21 is located in the 
immediate vicinity of the abandoned POL railroad supply lines where unreported 
spills likely occurred and is located approximately 150ft upgradient of S1-MW3 
(Figure 2). In addition, VOCs were not detected in the soil samples collected in 
the upgradient and downgradient boreholes (DP20 and DP24 respectively). 
Based on the results from the four other soil samples (DP20, 22, 23 and 24) the 
nature and extent of the petroleum fuel source area was defined during this 
investigation (Figure 3). With the exception of arsenic all detected analytes 
(VOCs, SVOCs, TPH and TAL metals) were below the NMED SSLs, therefore a 
source area removal is not required. Additionally, all of the arsenic 
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concentrations were below the base-wide UTLs and do not pose any 
unacceptable risks. 

Groundwater analytical results from DP20, 21 and 22 indicate the presence of 
benzene, 1, 2-dichloroethane and ethylbenzene in excess of NMWQCC 
groundwater standards. Based on the results from the six groundwater samples, 
the nature and extent of the benzene and fuel related VOCs detected in well S1-
MW3 during the December 2005 L TM sampling event have been defined. The 
highest detection of benzene (614 j.lg/L) and several VOCs were detected in well 
DP21, located in the center of the S1-MW3 source area monitoring well network 
(Figure 4). The groundwater sample collected from the most downgradient well 
(MW-02&5-09) contained only estimated concentrations of two VOCs 
(isopropylbenzene at 0.95 J j.lg/L and naphthalene at 1.3 J !Jg/L). In addition, the 
groundwater sample collected from the most upgradient well contained only one 
detected VOC (chloroform at 2.8 j.lg/L). A risk based evaluation for the VOCs 
detected during this investigation will be presented in the Site SS-02&05 
Closeout Report. 
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Table 1. Minimum and Maximum Concnetrations of VOCs Detected In Groundwater Samples 
S1-MW3 Source Investigation 

Notes: 
EPA= US Environmental Protection Agency 
J = Indicates an estimated value 
MCL =Maximum Contaminant Level 
NMWQCC =New Mexico Water Quality Control Commission 
NV =No Value 

Holloman AFB, NM 
Bhate Project No. 9050043.01.01 

Jlg/L =micrograms per liter 
mg!L = milligrams per liter 
VOC =Volatile Organic Compound 
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674177.985 

4071.114 

DP23 674159.904 

DP24 673908.354 

Table 2. Groundwater Elevation Summary 
S1-MW3 Source Investigation 

Holloman AFB, NM 

1695419.678 4098.929 I 
1695352.258 4097.946 

1695329.008 

1695177.053 

I 
4096.834 

1695537.084 4099.088 

I 4097.271 

695711.850 I 4096.424 

1696110.691 

1696080.236 4084.834 

1695817.736 4086.059 

1695669.987 4099.350 

1695806.311 4096.304 

1695894.841 4096.309 

NOTES: TOC =Top of Casing; DTW = Depth to Water; ft = feet; msl = mean seal level 

17.56 I 4081.36 

17.86 

I 
4081.22 

15.50 4081.77 

4.99 

5.66 I 4080.39 

18.61 

15.37 

16.24 I 4080.06 

Page 1 of 1 



APPENDIX A 
DRILLING LOGS 

13 of 15 8110/2006 



; n.r:v 

•••i 

j 

2.~_->.v+;b;; ':;:/.f-. 5,_,J 
v--' r ·f" (1:, ' i C £,.._,~, . h C." dP v-

/', J,- J "v\ 0 f/( -ry ,( ( (; /oif 
"'-'( 1 y J' l"V t.-· /(;-.( 5 . 
s 'lR '1'1 i:l y dfu,+;~ vd 

~~=-______________ _i ________ J_ ________ ~ __ 

PROJECT 

' I· 
lHOLENO 

L 
I ,_ 

t 



-"j 

:J 
7-··'""~ 

;'-"'' 

\ . .· '....~; ' 
-···•·~-~-··-n•• 

\)f G 2L >' ~ l tV'2c -- r' ( 

I 
! 

c 



HTW DRILLING LOG 

z.>- ).D S,/7 Sb\~d 
-
1 

( H"'.) S ~..:. t'" e q ~ a b.:: J( 

3 

_j_ --·-----·--------L-.. 
PROJECT jiiOLE NO 

I 



DESCRiPTlON OF MATERiALS 

I a ~ ' c 1 

; -,H ~ ~ [(,~/'!7"/'(r~--) 
---" q ~ .v r1 ~ t~w-~ c q (J.i, f: 

it ~I ~rrs~~~ l~·~u{s 
'-f~ 1·i _ '1 ~'( rlcdhL ~ j 

j '1 
] - ~I t~. (J l 51' I 

1 
~ lyl( '(/0 Y'-' 1/ov•>\·nof 
··-t I 

-
~ 

t=·-

I 
I 

I 
l 

t __.___,.,~::-;:--L _______ __,__ 
l!lOLEt\0 PP 2 ( 



! 
I . 
:11 

l 

i 
. C1 D tt13 ltd) ZJ '{.;> 
I 

t 

l{fC2~5 
T)j'ZI-If 

L 
L 

L 

~~ 
' 



; 12 OVERBURDEN THlCKNE.S'; 

A'1· i ' 
! :6 DEPTH TO WATER ;\;-\:6 EL\PSED ·fiME AfTE.RDR!LU>.;G COM!>lTfED i ')j DEPfli DR!i(.w 1"<'10 ROCK j(/ /+=--·· 

l. ··-----·-······--- ------·--------·---·····--+:-::-::-::=::::::-~-= it•. TOL\L DfP!H OF HOU· / !7. OTHER WATER LEVfJ. MEASl!R.EMENTS(SPEClFY) 

~~ C: 

' -·~ 

!PROJECI 

r· 
r-· 



.. , 
j 

/ ___, 

~ 
-! 
~ 

··-i 

,:; 
! 

'r : r, "' • 
i'1'"' J c_, 
\ 
i <'"\'I " 
i \. \ 

L.~. 

;..., ··--
f r-,_ 

t::: 



··-
' 

-l 

-----------"''""' 
L--·---------------;!9 SURFACE ELEVAr!Ol\ !ft. NGVD1 

I PROJECT I HOLE NO !) '\ '"'I ") 

. It I ~- ) 

r-
..... -¥i...-



i 

' I (! ,.,,,__J 
' I ·--~~ 

\.c.· 

_J 

T\, '\ f'?f' I i! I) i (;.) l 
(._.,/ ' .. 

ll'ROJECT 

I 

.'1./ -~I 
I . ~ .J 

c 
f--
l
l 

l 
\-· 

' ·········-·---



·····1 

•¥~ 

~-----~ .L-~ __ s. ---t .. ""_" __ ___L __ _ 
I PROJFCT 



/0 

I c; ;t~ / ~JS C(cz/c c) 
t~'-'; 1 Yf> s :./"""'" ~ .~ ............... c1 5 

ct l!.-:·v L 



APPENDIX B 

WELL CONSTRUCTION DIAGRAMS 

14 of 15 8110/2006 



Bhate Environmental Associates WELL CONSTRUCTION DIAGRAM (Above Grade) 

Project/Phase: Well/Boring No.: -_::;Io Z t)- t)p 2 L-

Location: ~~--~~---------------------....;.;)..:.~:..;l::-J~=:/ . ..:::i.:...· .5:~---.,----------Drilling Method: 
_..iu.I..:S'"'"A~(..;..c: __ ""c'u\i1..;... 1.;.:;t."-'c t;..:.t.;;;c\,__ __________ Date(s): Client: 

Drilling Contractor. 

Driller: 
_.,_::~~:...:· 1..;..\,_

1 

--~.,.,--~":""""r----------Northing (NAD 83): 
-'~".).!$1..t..f~r"'';.~._:.,.j/1_·1_.:_· t.,;/t:...:' t,;..~.: t..:../ ______ Easting (NAD 83): 

Geologist: :fi k11 ;11 0 C J e Bhate Project #: 

NOTTOSCALE 

Surface Elevation: 

Top of Casing Elevation: 

Top of Casing Stickup (ft): 

Borehole Diameter (in}: 

Well Casing Diameter (in): 

Depth to Water (ft} 

During Drilling: 

Date --..,--...;..,..~---, . 
Pre Development: _"'- · / :.V ~ 4 £ • · > '(' ? ''/" l 

Date 

Post Development: 

Date 

c.n 
Top of Bentonite Seal'-:--"-"----

Top of Filter Pack: 
b,() 

Top of Screen: 

Bottom of Screen: 

Bottom of Well: I!(. Ct 

Bottom of Filter Pack: ___ c_,y,_·:_c_•_) __ 

Borehole Depth: ( f!. 0 

Comments: 

,.------ Protective Casing 

Type: 

Dimensions: 

Length: 

Guard Posts: 

ExistinQ 

Dimensions: 

Type: 

Well Casing (riser) .c ._,_ 
Manufacturer: ,;.;:: M_L.. 
Type/Material: fl V (.:...... 
Diameter (in):i;r.T:::• ;:;,:;:z~;b;z:~::::- I ' >1 <- t1 
Connection: _:fjt,j ( f-fo.- c --<f,_,d 
Well Screen 

Manufacturer. 

Type/Material: 

Slot Size (in): 0 -' V 1 C I/,._, h. 

Slot Type: Continuous ~~ 

B· > "-~ L', ,, . _;~d.. Connection: 

Annular Seal •· tf>k .j.$ t<. • r f. ., 
;::nv v· • ~;'·, A f., '{ · Type: "':': ' ' ~ /' --;lv L o 

Installation: ~~ · > Tremie Pressure 

Bentonite Seal - · 

Manufacturer: /:11 v 1 • -' ,f / ~ rlb, .j 
Type: Pellets )'"""''!':" Slurry 
Installation: 6-in Lifts Gravity 

Tremie , Pressure 

Volume: ..L::_,_z-:?'1.._·: _<·_,_{_' _ 

Hydration Time: 

Filter Pack Material , .. . 

Manufacturer: Of z(:: jJtt7 fo':•.r /o..,, 
Product Name: f';r;ct; r 5/w,J. 
Size: .Lf.i_..;:;'2:....v_··. __ 
Volume (ft3): 

Installation: 

Sum~ 
Type: 

Length: 

Backfill Material 

Type: ~,_,_1 If_,__ __ 
Volume: 



Bhate Environmental Associates WELL CONSTRUCTION DIAGRAM (Above Grade) 

Project/Phase: 

Location: _<..;;.;...;;;...:~-'---:":"--,.,.--.,.-------Drilling Method: 
Client: -~f--.Ao..:..;s;.=.;;._---"..::..:...;,..:.::;>..c...;...;;. _____ Date(s): 
Drilling Contractor: -~~7----,....,--:-:---,r-------Northing (NAD 83): 
Driller: -~;..;.:.....,.~-::-......_~~.......:.,_ _____ Easting (NAD 83): 

Geologist: 

NOT TO SCALE 

Surface Elevation: 

Top of Casing Elevation: 

Top of Casing Stickup (ft): 

Borehole Diameter (in): 

Well Casing Diameter (in): 

Depth to Water (ft) 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Bentonite Seal..::[:;...•_-_1.._··----

Top of Filter Pack: _ ___._!_.'!_··----

Top of Screen: 

Bottom of Screen: 

Bottom of Well: 

Bottom of Filter Pack: __ ~/...:X~---

Borehole Depth: /(?.2 

Comments: 

,/ 

Bhate Project #: 

Protective Casing 

Type: 

Dimensions: 

Length: 

Guard Posts: 

ExistinQ 

Dimensions: 

Type: 

Well Casing (riser) 
Manufacturer: c;· fi-t]::.' 
Type/Material: f...,, <Z-

Diameter (in): i, ... -., 1 

Connection: .f'i:,.. .... .:.._ j-. ""'tt-t"'";q;-rye •. ) 
-__;,.::..__..:..__;_ 

Well Screen 

Manufacturer: 

Type/Material: 

Slot Size (in): 

Slot Type: 

Connection: 

}J./ c... 

Annular Seal ) 1 1 
!) CA.-! H/ .. - I /<... y···· 1 "~ ... f <'""' 

Type: "' 

Installation: ~ Tremie Pressure 

Bentonite Seal __ . . . 

Manufacturer: t!:: 1'/ t/;· / 0 (/e-;7(· 0 
Type: Pellets 1:..'"" • -::;- Slurry 

Installation: 6-in Lifts Gravity 

Volume: 

Tremie 

/ i•v) 
Pressure 

Hydration Time: 

Filter Pack Material / · 

Manufacturer: £t~1 J:. /D_ ( j e // ,/L';: I ht"
Product Name: . >, ( t < "t j (/v"' .:!. 
Size: /0 /Z iJ 
Volume (ft3): 

Installation: Tremie 

Backfill Material 

Type: 

Volume: 

Gravity 



Bhate Environmental Associates WELL CONSTRUCTION DIAGRAM (Above Grade) 

Project!P11ase: Well/Boring No.: j) f> 2 -
Location: ==·;:,.5"".;)·;;/)=?_~-:(::....-.=~:==========~==========Drilling Method: 

---=f(~_._,.):.o(;k~·;..;;· c;..;;----=u~· ll-t:..:;.wA-:...LL.fL-f~.::...J+:...--· ____ Date(s): Client: 

Drilling Contractor: 

Driller: 

Geologist: 

-~"':-~.i...:....:N~--=-r---,.....---r-----Northing (NAD 83): 
--.a· g...J.S:.J..G.LJ·vu' :-;~Jil1w:..l._ ::::::~-IJ~e::::.i.;:.J..j _____ Easting (NAD 83): 

~1-\. J11{ijj_:' ~ Bhate Project#: 

NOT TO SCALE 

Surface Elevation: 

Top of Casing Elevation: 

Top of Casing Stickup (ft): 

Borehole Diameter (in): 

Well Casing Diameter {in}: 

Depth to Water (ft) 

During Drilling: 

Date 

Pre Development: 

Date 

Post Development: 

Date 

Top of Bentonite Seal: C.- f Y, [; 

Top of Filter Pack: 

Top of Screen: 

Bottom of Screen: 

Bottom of Well: 

I 

I • r b.v 

2 ' ! 

~'· 0 
-r I " , {....- .. (./ 

_;' 

Bottom of Filter Pack:_.::2;...z...;/'::...· (.).;;..•~'_1 __ _ 

Borehole Depth: Z/ r/ 

Comments: 

r------ Protective Casing 

Type: 

Dimensions: 

Length: 

Guard Posts: 

Existin9 

Dimensions: 

Type: 

Well Casing (riser) __ 

Manufacturer: C ~~ J: 
Type/Material: fv <;..__ 

1! 
Diameter (in): 11 C 

Connection: F/'~ ;; b t-"1\' fl <. ~ 
Well Screen 

Manufacturer: 

Type/Material: 

Slot Size (in): 

Slot Type: 

Connection: 

Annular Seal 

Type: 

Installation: ~ Tremie Pressure 

Bentonite Seal . ' 

Manufacturer: L ·i~ I/'' '~ ~~~~ )..•.(;·~- ~- . I·. · 
Type: Pellets Slurry '! ~ · -~ v ·-

Installation: 6-in Lilts Gravity 

Tremie Pressure 

Volume: I .6.;t "t 
Hydration Time: 

Volume (ft3): 

Installation: Tremie 

Sump~ 
Type: 

Length: 

Backfill Material 

Type: 

Volume: 

Gravity 

1- !"'~ 



APPENDIX C 
ANALYTICAL DATA PACKAGES 

(Compact Disc Insert) 

Sample Delivery Group (SDG) Sample Identification 

F40975 (Soil) 

F41 010 (Soil) 

F41196 (Groundwater) 

F41294 (Groundwater) 

F41295 (Groundwater) 

F41326 (Groundwater) 

15 of 15 

SS02-05-DP-20-11 
SS02-05-DP-22-15 
SS02-05-DP-21-15 

SS0205-DP23-12 
SS0205-DP24--16 

SS02/05DP20 
SS02/05DP23 
SS02/05DP24 

SS02/05DP21 

MW-02&5-09 
MW-02&5-09a (Duplicate) 

SS0205-DP22 

8/10/2006 
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