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B-QOIBH
INT-l
INT-2
INT-3

B-Q02BH
INT-l
INT-2
INT-3

B-Q03BH
INT-l
INT-2
INT-3

B-Q04BH
INT-l
INT-2
INT-3

AOC - Area of Concern.
BLS - Below Land Surface.

3.5 - 5.0
10.0 - 11.5
30.0 - 31.5

0.5 - 2.0
5.0 - 6.5

29.0 - 30.5

1.0 - 2.5
5.0 - 6.5

25.0 - 26.5

0.5 - 2.0
10.0 - 11.5
30.0 - 31.5

!NT - Interval.

benzo(a)pyrene were detected in soil from B-004BH (0.5-2.0) at concentrations shown on

Table 6.4. Bis(2-ethylhexyl)phthalate was also detected at B-004BH. However this is attributed

to laboratory-induced contamination. TPH results for AOC-B are shown in Table 6.5 and are

presented on Figure 6.12. TPH analysis indicated #2 Fuel Oil was detected in B-OOIBH

(3.5-5.0) and (30.0-31.5) at 440 and 100 mg/kg, respectively. Several other TPH quantities

were reported as a particular hydrocarbon when the peak pattern did not match that of the

reference standard. These quantities were detected in B-OOIBH (3.5-5.0) and reported TPH as

lube oil at 39 mg/kg, and TPH as gasoline at 0.9 mg/kg. B-OOlBH (30.0-31.5) reported TPH

as C20 at 4.1 mg/kg. B-003BH (5.0-6.5) reported TPH as C20 at 3.3 mg/kg.

Metals concentrations detected in soil samples from AOC-B are listed in Table 6.6 and shown

on Figure 6.12. Antimony, mercury, selenium, silver, and thallium were not detected in

concentrations above method reporting limits. Arsenic concentrations ranged from 2.0 to 10.6

mg/kg, beryllium ranged from non-detect to 1.3 mg/kg, cadmium ranged from non-detect to 2.6

mg/kg, chromium ranged from 8.6 to 39.6 mg/kg, copper ranged from 14.7 to 54.3 mg/kg, lead

ranged from 7.1 to 133 mg/kg, nickel ranged from 10.7 to 38.9 mg/kg, and zinc ranged from

38.6 to 710 mg/kg.
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Table 6.4
Semivolatile Organic Compounds Detected in Soil at AOC-B
157th ACG, Jefferson Barracks ANGS, St. Louis, Missouri

BorirtgIij~ittit'i~ti~rifIllt¢l'f.~(r~i~~S)<

Pyrene

Fluoranthene

Phenanthrene

SVOCs

Anthracene

Chrysene

Benzo(a)anthracene

Benzo(k)fluoranthene

Benzo(a)pyrene

Bis(2-ethylhexyl)phthalate*

900 2,400

790 2,400

620J 2,500

11OJ 470

400J 990

350J 910

190J 420

220J 530

780U 700 ."

SVOCs - Semivolatile Organic Compounds by
Method SW8270.
pg/kg - micrograms per kilogram.
BH - Borehole.
BLS - Below Land Surface.
U - Compound was analyzed for but was not detected.
Detection limit is shown.

J - Indicates an estimated concentration. Indicates the
presence of the compound that meets the identification
criteria, but the result is less than the sample quantitation
limit for the sample.
* - Common laboratory induced contaminant in SVOC
analysis (USEPA, 1993).

Table 6.5
TPH Detected in Soil at AOC-B

157th ACG, Jefferson Barracks ANGS, St. Louis, Missouri

==••••~.....................\ .. ......i '. ······i •••<••••••<>F •···•·•·• ··••••• <H B~>....;.6rirIlFg I~en*tifilc+•••~+tioIITII*I1*terv+<+i~I±.· (t""':~e""':<t,.B~L~>~S)·•••••....;. <""': i·~··1
»\/. .•.....• .•.•.••••••••• ....• .........~C()()i-B"II.ti2()()J.iJki2d6j~"II(.IJ-064~tl(

II> >/\ <» >'" .•.•...•.•..."/:> ..(3.S@51C»(~~tO.~1;~)(SJO+~..5)(().5-~.9)<

."

TPH as #2 Fuel Oil

TPH as Lube Oil
TPH

TPH as C20

TPH as Gasoline

440

llU

0.89

100

13U

4.1

0.13U

12U

12U

3.3

0.12U

12U

12U

0.12U
.",

TPH - Total Petroleum Hydrocarbons by
Method CA. 8015 Modified.
BLS - Below Land Surface.
rng/kg - milIigrams per kilogram.

BH - Borehole.
U - Compound was analyzed for but was not detected.
Detection limit is shown.
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440 ms/kg
39 mg/kg
4.1 mg/kg
0.89 mg/kg
5.3 mg/kg
1.3 mg/kg
0.79 mg/kg
39.6 mg/kg
44.4 mg/kg
85.8 mg/kg
38.9 mg/kg
676.0 mg/kg

(CONCRETE)

LEGEND
BUILDING

AOC

TOPOGRAPHIC
CONTOUR LINE (FT)

SOIL BORING LOCATION

MICROGRAMS PER
KILOGRAM

MILLIGRAMS PER KILOGRAM

7.4 mg/kg
1.2 mg/kg
37.8 mg/kg
39.7 mg/kg
23.8 mg/kg
29.5 mg/kg
101.0 mg/kg

(GRAVEL)

o
D

mg/kg

ARSENIC
BERYLLIUM
CHROMIUM
COPPER
LEAD
NICKEL
ZINC

BLDG

51
TPH as #2 FUEL OIL
TPH as LUBE OIL
TPH as C20
TPH as GASOUNE
ARSENIC
BERYLLIUM
CADMIUM
CHROMJUM
COPPER
LEAD
NICKEL
ZINC

2,400 )Ig/kg
2,400 Ilg/kg
2.500 )Ig/kg
470 )Ig/kg
990 Ilg/kg
910 )Ig/kg
420 Ilg/kg
530 )Ig/kg
10.6 mg/kg
0.83 mg/kg
26 mg/kg
15.5 ms/kg
29.2 mg/kg
48.4 mg/kg
26.6 mg/kg
710.0 mg/kg

[(dP~.•.m[.
.. --: .

FLOURENTHENE 900 Ilg/k g
PYRENE 790 Ilg/k g
TPH as C20 3.3 mg/kg
ARSENIC 7.4 mg/kg
BERYLLIUM 0.56 mg/kg
CADMJUM 0.65 mg/kg
CHROMIUM 14.7 mg/kg
COPPER 54.3 mg/kg
LEAD 133.0 mg/kg
NICKEL 17.2 mg/kg
ZINC 283.0 mg/kg

(GRASS)

FLOURENTHENE
PYRENE
PHENANTHRENE
ANTHRACENE
CHRYSENE
BENZO~AlANTHRACENE
BENZO A FLOURANTHENE
BENZO A PYRENE
ARSENIC
BERYLIJUM
CADMIUM
CHROMIUM
COPPER
LEAD
NICKEL
ZINC

(C NCRETE)

BLDG

41

i~~~~~~~;;15
SCALE IN FEET

JEFF\INSPEC-B

RESULTS OF LABORATORY ANALYSES
AT STORAGE AREA AOe (AOe B)
157th ACG. Jefferson Barracks ANGS

St. Louis, Missouri

10 PTE C HI
OPERATIONAL TECHNOLOGIES
CORPORATION

AUGUST 1996
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Table 6.6
AOC-B Metals Analyses Summary Table

157th ACG, Jefferson Barracks ANGS, St. Louis, Missouri

'B-OOIBunL()olBu •.·)JUQ()lBII<i .·B.M2BB:( •.:.•.•..••.•...•.•.•....••.•..•..••:...•..•:•.Jl..OO.•..••...5•.•••.••.•..;•.•.•.0••.••••...•.•.•....•_...•.2..•.•.•.•••.•.•.•6•.B.•.·••.••.·...•.8.••5·.•••••.•.·.•..:.•....•.:.•.:•.•...:.•.•.•.•.•...•.••.·\ij-Q62ij83.SP5.0<Io..o..Sl1.S> .. 30.6#31.5 .·o..;S2#.9< : . 29.o"3OJS<
Q3'tBi.$r > Q3't lJJ,sr > :·.<FtlJLSr ·:(lflJ:lf..Sj<¥tlJ~~» .O!tJ;JLS)<

Antimony 3.8U 4.7U 4.7U 5.6B 4.6U 5.1U
Arsenic 2.2 5.3 2.6 6.6 7.4 5.0
Beryllium 0.10U 0.42B 1.3 O.44B 0.47B 1.2

Cadmium 0.79 0.25U 0.43B 0.22U 0.24U 0.27U
Chromium 10.7 12.8 39.6 11.4 8.6 37 ..8
Copper 15.4 44.4 25.5 14.7 39.7 18.8

Lead 85.8 15.8 17.4 23.8 8.4 19.6
Nickel 12.1 20 38.9 14.1 23 29.5
Zinc 676 148 83.1 52.6 101 63.6

\B2oo3BII\n~()()3gk<J1uM3BB< .•·.•.••...·...•.•.•.•:.·.•.·•...·.B.•O•.•••••."OO•.•.•.:.....5••.•••.•....•.........•._•.......•.4.•....•...•.....:2..·.B.:..·••·.• ·.•.••·.•.•...&0:•••••.•••.·...·.••••••.•.••.•.:.••.•.••.•.•.. >Bo.l4BH»B;.Q04BUi
EOL;iis >51626.5g§..o"~6.5< •.•.•..•.•...•..•.•.•..:.•:•.l.•...•.•.•..•..~.O..••.·.•·.•·.-.•.•.•..O.•·.•.•.•:..•..:•.·..•:B•.-.••..•.••.•.•u.·.

1
.•.•..•..••.••.••s
1
.i.•.•.•.•.•.)..:•.·.5.·...•...:•.••.•...•.•..•..•..•.•.•:•..•.•.•.•..•.·.•.•.·•..2.•.:•..·...•.•.·•.•.~.••••.•.••.•.••.••.0.•·..•:..••.•.•..•..·.B•..-·.·:.•..T.3.••.·.•.·..•.·.•.·.11:'·•.·.·.)•.·••.5.•...•...•...•••.•.••.•..•......•:.•...•::.•...•..•.•WtBJ,S)<m~1tS»~~~$)}<Iff~~$i: ''''~.. ,,IC.. ~

Antimony 4.2U 4.4U 4.5U 4.5U 4.5U 4.1U
Arsenic 7.4 7.2 4.7 7.1 10.6 2.0
Beryllium 0.56 0.46B 0.59B 0.79 0.83 0.22U

Cadmium 0.65 0.23U 0.24U 2.6 0.78 0.22U
Chromium 13.2 11.4 14.7 15.5 14.2 12.9
Copper 25.2 54.3 34.6 29.2 21.3 19.6

Lead 133 79.8 14.2 48.4 13.3 7.1
Nickel 15.6 15.1 17.2 22.2 26.6 10.7
Zinc 283 149 45.7 710 79.7 38.6

."

."

U - Indicates compound was analyzed for but was not
detected.
B - Sample value range greater than the instrument
detection limit, but less than the reporting limit.
AOC - Area of Concern.
BH - Borehole.

6.5 DRAINAGE DITCH AOC (AOC-C)

BLS - Below Land Surface.
Ft. - Feet.
Note: All analyte concentrations expressed in milligrams
per kilogram (mglkg). Analytical Methods: SW60l0
with the exception of arsenic (SW7060). and lead
(SW7421).

AOC-C is located approximately 150 feet south of Building 75 and is immediately north of a

military vehicle parking area (see Figure 6.13). The AOC measures approximately 375 feet long

and 10 feet wide and centers on the ditch that is the subject of the investigation. A large

majority of the area is grass covered, with a culvert and gravel road passing over the ditch near

the west end of the AGC. The soil boring locations for AOC-C are shown on Figure 6.13.

Five soil borings were drilled at this AOC. Borings C-OOIBH, C-002BH, C-003BH, C-004BH,

6 - 22
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SOIL BORING LOG

Boring / Well Number:  SB-1 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  0923

Date:  10/08/03

End Time:  0950

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

2.5

2

2

0.0

0.0

0.0

0-3’:  GRAVEL AND SILTY
CLAY, gray gravel and brown
silty clay, dry, crumbly, no odor,
roots.

3-8’:  SILTY CLAY WITH
GRAVEL LAYERS, brown silty
clay, gray gravel (fill from
adjacent utility piping), moist, no
odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface
Gravel



SOIL BORING LOG

Boring / Well Number:  SB-2 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  1020

Date:  10/08/03

End Time:  1040

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3.6

3.4

2

0.0

0.0

0.0

0-2’:  GRAVEL AND SILTY
CLAY, brown to gray, dry,
crumbly, no odor, roots.

2-4.5’:  SILTY CLAY WITH
SOME GRAVEL, gray to brown,
dry, crumbly, no odor.

4.5-10’: SILTY CLAY, brown,
moist, slightly soft, no odor, low
plasticity, coarse brown
poorly-sorted sand layer from
6.5-6.9’.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Gravel



SOIL BORING LOG

Boring / Well Number:  SB-3 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  1317

Date:  10/08/03

End Time:  1340

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3.2

3.2

2

0.0

*

74

* 4-6’ PID
reading =
0.0;

6-8’ PID
reading =
71.

0-1’:  FILL GRAVEL AND
SILTY CLAY, gray gravel and
brown silty clay, dry, crumbly,
no odor, red brick pieces.

1-6’: SILTY CLAY, brown,
moist, soft to firm, low to
medium plasticity, no odor.

6-10’: SILTY CLAY WITH
SAND LAYER, green, very
coarse black sand horizon at 6’,
with strong odor ,moist, soft to
firm, low to medium plasticity,
petroleum-like odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Fill



SOIL BORING LOG

Boring / Well Number:  SB-4 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/09/03

Start Time:  0915

Date:  10/09/03

End Time:  0930

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

2

3

1

0.0

0.0

0.0

0-4’:  GRAVEL WITH SILTY
CLAY, gray gravel with brown
silty clay, dry, crumbly, no odor.

4-10’: SILTY CLAY, brown,
moist, soft to firm, low to
medium plasticity, no odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface
Gravel



SOIL BORING LOG

Boring / Well Number:  SB-5 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/09/03

Start Time:  0840

Date:  10/09/03

End Time:  0900

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3

4

2

1.7

0.0

4.7

0-2.2’:  GRAVEL AND SILTY
CLAY, gray gravel and brown to
gray silty clay, dry, crumbly, no
odor.

2.2-10’: SILTY CLAY, brown,
moist, firm, medium plasticity,
no odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Gravel



SOIL BORING LOG

Boring / Well Number:  SB-6 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  1515

Date:  10/08/03

End Time:  1540

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3.7

4

2

0.0

0.0

0.0

0-2’:  GRAVEL AND SOME
SILTY CLAY, gray and black
gravel and brown silty clay, dry,
crumbly, no odor.

2-10’: SILTY CLAY, brown,
moist, firm, medium plasticity,
no odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Gravel



SOIL BORING LOG

Boring / Well Number:  SB-7 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  1408

Date:  10/08/03

End Time:  1425

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3.7

4.8

2

0.0

0.0

0.0

0-0.5’:  FILL GRAVEL AND
SILTY CLAY, gray gravel and
brown silty clay, dry, crumbly,
no odor, red brick pieces at 0.5’.

0.5-10’: SILTY CLAY, brown,
moist, soft to semi-firm, low to
medium plasticity, no odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Fill



SOIL BORING LOG

Boring / Well Number:  SB-8 Facility Name: Jefferson Barracks
ANG Station, IRP Site No. 2.

Facility Street Address: 65 Kearney
Street, St. Louis, Missouri.

Boring Depth (ft)  X  Diameter (in):  10 feet  X  2 inch OD Drilling Method:  Geoprobe®

Well Contractor Name: Brotcke Well & Pump, Inc.

Registration Number: 001189M

Logged by:  Diane M. Krueger

                            (MWH)

Ground Surface Elevation (ASL):  N/A Top of Casing Elevation (ASL):  DNA

Date:  10/08/03

Start Time:  1125

Date:  10/08/03

End Time:  1140

UST Number:  DNA LUST Number:  DNA

Depth

(feet)

            Boring Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

N/A 0-4

4-8

8-10

3.7

4

2

0.0

0.0

0.0

0-1.8’:  GRAVEL AND SILTY
CLAY, brown, dry, crumbly, no
odor, roots.

1.8-4.2’:  SILTY CLAY WITH
SOME GRAVEL, gray to brown,
dry, crumbly, no odor, coarse
poorly-sorted sand layer from
2.4-3’.

4.2-10’: SILTY CLAY, brown,
moist, slightly soft, low to
medium plasticity, no odor.

End of boring at 10’.

* SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)

ML-CL

Ground Surface

Gravel



SOIL BORING LOG AND MONITORING WELL CONSTRUCTION DIAGRAM
Boring / Well Number:  MW-1 Facility Name:  Jefferson

Barracks ANG Station, IRP Site
No. 2.

Facility Street Address:  65 Kearney
Street, St. Louis, Missouri.

Well Depth (ft)  X  Diameter (in):  25 feet  X  6 1/4 inch OD Drilling Method:  HSA

Well Contractor Name:  Brotcke Well & Pump, Inc.

Registration Number:  001189M

Logged by:  Diane M. Krueger
                            (MWH)

Ground Surface Elevation (ASL):  455.88 Top of Casing Elevation (ASL):  455.58

Date:  10/08/2003

Start Time:  1315

Date:  10/08/2003

End Time:  1525

UST Number:  DNA LUST Number:  DNA

Depth

(feet)
Well Construction Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

N/A 0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-25

1

1.3

1

0.2

2

2

2

2

2

2

2

2

1

.0

0.0

0.0

0.0

0.0

0.0

3.5

6.1

0.0

0.0

0.0

0.0

0.0

0-0.8’:  SILTY CLAY, brown,
roots, moist, no odor.

0.8-2.5’:  GRAVEL FILL, gray,
dry, no odor.

2.5-25’:  SILTY CLAY WITH
SOME GRAVEL, brown, moist,
firm to somewhat soft, low to
medium plasticity, no odor, wet
at 20’, sand horizon at 24’.

End of boring at 25’.

SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)     ASL (above mean sea level)

Observations Date: 10/9/2003 12/4/2003
Water Levels (ASL) Level: 438.46 440.77

Time: 1030 1330

Seal:
Neat
Cement

Filter Pack
(No. 1 Quartz
Sand)

Ground Surface

Screened
Interval (2”
Schedule 40
PVC with
0.010 slot)

Well Cap

ConcreteManhole

Seal:
Hydrated
Bentonite
Chips



SOIL BORING LOG AND MONITORING WELL CONSTRUCTION DIAGRAM
Boring / Well Number:  MW-2 Facility Name:  Jefferson

Barracks ANG Station, IRP Site
No. 2.

Facility Street Address:  65 Kearney
Street, St. Louis, Missouri.

Well Depth (ft)  X  Diameter (in):  25 feet  X  6 1/4 inch OD Drilling Method:  HSA

Well Contractor Name:  Brotcke Well & Pump, Inc.

Registration Number:  001189M

Logged by:  Diane M. Krueger
                            (MWH)

Ground Surface Elevation (ASL):  455.50 Top of Casing Elevation (ASL):  455.06

Date:  10/07/2003

Start Time:  1345

Date:  10/07/2003

End Time:  1545

UST Number:  DNA LUST Number:  DNA

Depth

(feet)
Well Construction Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

N/A 0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-25

1.3

1.2

1.4

2

2

2

2

2

2

2

2

2

1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0-0.5’:  GRAVEL AND SOME
SILTY SAND, gray gravely,
brown silty sand, dry, crumbly,
no odor.

0.5-12’:  SILTY CLAY WITH
SOME GRAVEL, brown, dry to
moist, trace gravel, pieces of
brick at 0.5’, some black
organic horizons between 0.5 to
4’, no odor, somewhat firm,
crumbly to low plasticity,
stickier and high plasticity
below 6’, wet below
approximately 11’.

12-18’:  CLAY, primarily brown
to gray, firm, with iron mottling,
wet, no odor.

18-25’:  SILTY CLAY WITH
SOME GRAVEL, brown, sticky,
high plasticity wet, no odor.

End of boring at 25’.

SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)     ASL (above mean sea level)

Observations Date: 10/9/2003 12/4/2003
Water Levels (ASL) Level: 432.51 435.06

Time: 1030 1330

Seal:
Neat
Cement

Filter Pack
(No. 1 Quartz
Sand)

Ground Surface

Screened
Interval (2”
Schedule 40
PVC with
0.010 slot)

Well Cap

ConcreteManhole

Seal:
Hydrated
Bentonite
Chips



SOIL BORING LOG AND MONITORING WELL CONSTRUCTION DIAGRAM
Boring / Well Number:  MW-3 Facility Name:  Jefferson

Barracks ANG Station, IRP Site
No. 2.

Facility Street Address:  65 Kearney
Street, St. Louis, Missouri.

Well Depth (ft)  X  Diameter (in):  26 feet  X  6 1/4 inch OD Drilling Method:  HSA

Well Contractor Name:  Brotcke Well & Pump, Inc.

Registration Number:  001189M

Logged by:  Diane M. Krueger
                            (MWH)

Ground Surface Elevation (ASL):  453.92 Top of Casing Elevation (ASL):  453.45

Date:  10/07/2003

Start Time:  0855

Date:  10/07/2003

End Time:  1000

UST Number:  DNA LUST Number:  DNA

Depth

(feet)
Well Construction Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

N/A 0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-26

1.5

0.3

1.5

2

0.3

2

2

2

2

2

2

2

2

106

104

253

229

67.5

30.4

1.3 *

0.0

0.0

0.0

0.0

0.0

0.0

* PID not
working
properly
until this
point.
Shallower
PID
readings are
suspect.

0-3.5’:  GRAVEL WITH SOME
SILTY CLAY AND SAND, gray
silty clay and sand, dry, no
odor, some black organic
horizons.

3.5-26’:  SILTY CLAY, brown,
medium plasticity, dry to moist,
no odor, gravel seam at 6’,
stickier and high plasticity
below 9.5, water at 20-22’.

End of boring at 26’.

SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)     ASL (above mean sea level)

Observations Date: 10/9/2003 12/4/2003 12/5/2003
Water Levels (ASL) Level: No water 430.73 430.69

Time: 1030 1330 1425

Seal:
Neat
Cement

Filter Pack
(No. 1 Quartz
Sand)

Ground Surface

Screened
Interval (2”
Schedule 40
PVC with
0.010 slot)

Well Cap

ConcreteManhole

Seal:
Hydrated
Bentonite
Chips



SOIL BORING LOG AND MONITORING WELL CONSTRUCTION DIAGRAM
Boring / Well Number:  MW-4 Facility Name:  Jefferson

Barracks ANG Station, IRP Site
No. 2.

Facility Street Address:  65 Kearney
Street, St. Louis, Missouri.

Well Depth (ft)  X  Diameter (in):  25 feet  X  6 1/4 inch OD Drilling Method:  HSA

Well Contractor Name:  Brotcke Well & Pump, Inc.

Registration Number:  001189M

Logged by:  Diane M. Krueger
                            (MWH)

Ground Surface Elevation (ASL):  455.05 Top of Casing Elevation (ASL):  454.52

Date:  10/08/2003

Start Time:  0840

Date:  10/08/2003

End Time:  1010

UST Number:  DNA LUST Number:  DNA

Depth

(feet)
Well Construction Details Blow

Count

Sample

No.         Recovery

PID

Reading

Rock Formations, Soil, Color
Classifications, Observations
(moisture, odor, etc.), USCS.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

N/A 0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

24-25

0.5

0.8

2

2

2

2

2

2

2

2

2

2

1

0.0

0.0

0.0

5.7

0.0

3.5

0.0

0.0

0.0

2.7

0.0

6.3

0.0

0-3.5’:  SILTY CLAY AND
GRAVEL, brown to gray, dry,
crumbly, no odor.

3.5-3.8’:  SAND FILL, brown,
medium- to coarse-grained,
moist, poorly sorted, no odor.

3.8-25’:  SILTY CLAY, brown,
moist, soft to slightly firm,
medium plasticity, trace gravel,
some iron mottling, stiff and
firm with iron mottling from
9-16’, back to softer silty clay
below 16’, wet from 22-24’, no
odor.

End of boring at 25’.

SS (split spoon)    HSA (hollow stem auger)    N/A (not available)    DNA (does not apply)     ASL (above mean sea level)

Observations Date: 10/9/2003 12/4/2003
Water Levels (ASL) Level: 431.88 433.11

Time: 1030 1330

Seal:
Neat
Cement

Filter Pack
(No. 1 Quartz
Sand)

Ground Surface

Screened
Interval (2”
Schedule 40
PVC with
0.010 slot)

Well Cap

ConcreteManhole

Seal:
Hydrated
Bentonite
Chips



APPENDIX C



DAE

CHIPS

LOCKING CAP?

DYES

D NO

VARIANCE GRANTED BY
THE D.N.R.

ROUTE

D STEEL

D ALUMINUM

D PLASTIC

PERMIT NUMBER

AREA

APPROVED BY

REVENUE NO.

DATE REC=IVED

CHECK NO.

FT.

FT.

LENGTH

OFFICE USE ONLY

REF. NO.

STPJE WELL NUMBER

C.R.NO.

D STE=L

FT. D OTHER

SLURRY
OF C=MENT USED__

% OF BENTONITE USED _

WATER USED/BAG GAL

DAMETER OF DEPTH TO TOP
DRILL HOLE OF SCREEN

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY
(573) 368-2165

MONITORING WELL
CERTIFICATION RECORD

DYES

LENGTH

LENGTH DIAMETER

RISER
PIPE

DETAIL

WELL
SCREEN

PRIMARY
FILTER
PACK

FOR: (CHECK ALL THAT APPLY)

D RADIONUCLIDES D PETROLEUM PRODUCTS ONLY

D EXPLOSIVES METALS V.O.C.

SVOCS D PESTICIDES/HERBICIDES

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR

ANNULAR
SEAL

WEEP HOLE?

DYES

o NO

MULTIPLE CASED WELLS NO PUMP INSTALLED FOR REMEDIATION 0 YES NO

SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION D::TAILS INCLUDING TYPE AND SIZE
OF ALL CASING, HOLE DIAMETERS AND GROUT USED

[XI NO

f-::-::=::-:~=--'--'--'--'--'----'t--'-----------'------'-.....-==-::=-=:::-:-:-:-:-::::----.L....C-,--,-_.c=-'--'--'--'---1D YES, ATTACH A COPY

OF THE VARIANCE

f-==":~=:-::-....L:....L:=--------------r=..,.---_...L-....L:....L:....L:'-""=-,-~~~....L:'r::Ll..-.,1~:------iVARIANCE NUMBER



MISSOURI DEPARTMENT OF OFFICE USE ONLY DATE RECEIVED

NATURAL RESOURCES
DIVISION OF GEOLOGY AND REF. NO.

LAND SURVEY C.R.NO. CHECK NO.

(573) 368-2165
STATE WELL rJUMBER REVENUE NO.

MONITORING WELL
CERTIFICATION RECORD ENTERED APPROVED BY ROUTE

PELLETS

CHIPS

VARIANCE GRANTED 6Y
THE D.N.R.

FORMATION DESCRIPTION

FT.

FT.

LENGTH

SECONDARY FILTER PACK LENGTH

D UNSATURATED ZONE HYDRAfED DYES D NO

IF YES, HYDRATED DYES D NO

% OF BENTONITE USED _

WATER USED/BAG GAL

SECONDARY FILTER PACK

FOR: (CHECK ALL THAT APPLY)

D RADIONUCLIDES D PETROLEUM ONLY

D EXPLOSIVES D METALS V.O.C.

SVOCS D PESTICIDES/HERBICIDES

PRIMARY
FILTER
PACK

ANNULAR
SEAL

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR

NO

I<;::r.::r;UiMi=""-""-""-""-""--'--'-""--T-""-~-------'--~""-""--'-'-'T7r)Mi'.-rTMl\iw=--'-~-'--'-.L--L..--'-~L6.....-2_-jD YES, ATTACH A COPY

OFTHE VARIANCE

DATEPERMIT NUMBER

MATERIAL

D STEEL C81'THERMOPLASTIC (PVC)

FT. D OTH::R

DIAMETER 0= DEPTH TO TOP
CRILL HOLE OF SCREEN

LENGTH DIAMETER

DISTRIBUTION: WHITE/DIVISION CArlARY/CONTRACTOR PINK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURA_ RESOURCES, PO. BOX 250, ROLLA. MO 65402

FNCI OSF $~S MONITORING WFII CFRTIFI(;ATION FFF WITHIN RO nAY": AFTFR WFI I r.OMPI FTI()"

SIGNATURE (PUMP INSTALLER)

WELL
SCREEN

MULTIPLE CASED WELLS PUMP INSTALLED FOR REMEDIATION D NO

SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE
OF ALL CASING, HOLE DIAMETERS AND GROUT USED



MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY
(573) 368-2165

MONITORING WELL
CERTIFICATION RECORD

OFFICE USE ONLY

REF. NO.
C.RNO.

ST~TE WELL NUMBER

DATE RECEIVED

CHECK NO.

REVENUE NO.

APPROVED BY ROUTE

DATE

CHIPS

GRANTED BY

EORW

VARIANCE NUMBER

o STEEL

o ALUMINUM

o PLASTIC

FORMATION DESCRIPTION

PERMIT NUMBER

LARGEST

_____1/4

N RNG.

AFEA

COUNTY

FT.

FT.

_____1/4

LENGTH

SECONDARY FILTER PACK LENGTH

D STEEL

FT. D OTHeR

D UNSATUR~TED ZONE HYDRATED DYES D NO

IF YES, HYDRATED DYES D NO

IN.

0,;, OF BENTONITE USED _

WATER USED/BAG GAL

DIAMETER OF DEPTH TO TOP
DRILL HOLE OF SCREEN

RISER
PIPE

DETAIL GLUED

DYES

PRIMARY LENGTH

FILTER
PACK

ANNULAR
SEAL

LENGTH DIAMETER

WELL
SCREEN

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR

MULTIPLE CASED WELLS PUMP INSTALLED FOR REMEDIATION D NO

SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS INCLUDING TYPE AND SIZE
OF ALL CASING, HOLE DIAMETERS AND GROUT LSED

I HEREBY CERTIFY THAT THE MONITORING W
CONSTRUCTION OF MONITORING WELLS.

SIGNA~~RE (WELL DRILLER)

1<;;;~-;;7;;~----'-'--'--'--'--'--'--'--'--'--'-t---'--'--'--'--'--'---'--'-------"-----'--'---'--'-1r¢;;;i:;:;;;::':r""'Ai:----"----'--"-'--'-="-.....1.--'--'--'--'--'--'-'---c2o---j D YES, ATTACH A COPY

OF THE VARIANCE



DATE

ONLy

GRANTED BY

ROUTE

EORW

PERMIT NUMBER

DATE RECEIVED

REVENUE NO.

APPROVED BY

CHECK NO.

FT.

FI.

NO

SIZE

OFFICE USE ONLY

ENfERED

REF. NO.

STATE WELL NUMBER

C.R.NO.

FT.

CE~AEf\'T/BENIUNITE SLURFY
OF CEMENT USED__

'10 OF BENTONITE USED _

WATER USED/BAG GAL

DISTRIBUTION: WHITE/DIVISION CANARY/CONTRACTOR PINK/OWNER
MAIL WHITE COPY TO: DEPARTMENT OF NATURAL RESOURCES, P.O. BOX 250, ROLLA, MO 65402
FN~I ()~F ~~Fi MnNITn~INr; WFI I r.F~TFlr.ATI{)N f=1=1= \AflTI-lIM Rn nAY~ AI=TI=R \1\11=1 I (Y)P1.API ~TI()"I

CIAMETER OF DEPTH TO TOP
DRILL HOLE OF SCREEN

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY
(573) 368-2165

MONITORING WELL
CERTIFICATION RECORD

LENGTH DIAME~ER

WELL
SCREEN

FRIMARY
FILTER
PACK

ANNULAR
SEAL

MJLTIPLE CASED WELLS PUMP INSTALLED FOR REMEDIATiON

SUBMIT ADDITIONAL AS BUILT DIAGRAMS SHOWING WELL CONSTRUCTION DETAILS
OF ALL CASING, HOLE DIAMETERS AND GROUT USED

I-=::::=":'::::::"~~-~L-'---'----'---'-L-'----------r:=:-------'--_--+--'--'---+--'-r::::=--e:-':::-:~--.L.\_j VARIANCE NUMBER

1<;;:;n::;;:;t;:;;-f----+--'---+--+--'---'---'--"-i---'---'--------L--'---'---'---'---'-f7;:;';:m\r:TMi\i:;;;o---L--'---+--+-L.--'---'---'---'---j D YES, ATTACH A COPY

OFTHE VARIANCE



APPENDIX D



CITY/ST/ZIP: _

PHONE: _

FORM: eeR 7-97

Received by: (Sign!iture)

SAMPLE LOCATION

Time

w
~o

CLIENT
SAMPLE NUMBER



Time

FORM: eeR 7-97



o Rush _

Pink - Sampler Copy

Ansborough Ave.
50701

Phone: 319-235-4440
319-235-2480

Received for Lab by: (Signature)

Original - Return with Report "

600 E. 1ih St. S.
Newton, IA 50208
Phone: 641-792-8451
Fax: 641-792-7989

SAMPLE LOCATION

Time

LAB 0 RAT 0 R IE S, INC.



PHONE: _

SAMPLE LOCATION

Received for Lab by: (Signature)

Time

Original - Return with Report "

o Rush _

FORM: CCR 7-97



::JHONE: _

Received for Lab by: (Signature)

T~round:

I-:T==-im-e------l ;a-. Standard o Rush _
Contact Lab Prior to Submission




