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EXECUTIVE SUMMARY

The purpose and essential findings of the inclosed report follow:

a. Purpose. To conduct a ground-water quality assessment in accordance

contamination problem including the rate, extent of migration, and
concentration of hazardous wastes or hazardous waste constituents in the
ground water.

b. Essential Findings.

(1> Ground-water flow is to the southeast at a lTow velocity. #he

highest concentration of DDT (0.60 ug/L) was found in downgradient well
RSO10. Based on the rate of ground-water flow and the total time since
landfill operations were initiated, the extent of contaminant migration
very small. ‘

(2). Although mitigating factors show that minimal benefit woul

derived by further definition of ground-water conditions at the DDT Haz%

Waste Landfill, Phase 2 of the ground-water quality assessment plan will
implemented by this Agency if required by the regulatory authority.
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4. GENERAL. | | | ]

DEPARTMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND, MARYLAND 21010-6422

REPLY YO
ATTENTION OF

HSHB-ES-G/WP
 PHASE 1
GROUND-WATER QUALITY ‘ASSESSMENT NO. 38-26-0475-84
REDSTONE ARSENAL, ALABAMA
JANUARY - JUNE 1984
1. AUTHORITY.

a. Letter, DRSMI-KLC, MICOM, 19 June 1984, subject: Implementation of
Ground-water Quality Assessment.

b. Meeting between AMC and this Agency; 24 July 1984, subject: Mission
Services, FY 85.

2. REFERENCES. See Appendix A for a listing of references.

3. PURPOSE. To conduct a ground-water quality assessment in accordance with
reference 1. This assessment defines *he ground-water contamination problem
including the rate, extent of m1grat1on and concentration of hazardous wastes
or hazardous waste constituents in the ground water. ‘

a. Personnel Contacted. 1
|

(1) Mr. M. William Schroder, Environmental COordihator; Faci]it%es
Engineering Division, Redstone Arsenal. b

(2) Mr. Ronald Hagler, Ecologist, Facilities Engineering Division,
Redstone Arsenal.

(3) Mr. Paul Moser, Environmental Geologist, Water Resources
Division, Geological Survey of Alabama.

b. Location and Mission. Redstone Arsenal is located to the southwest of
Huntsville, Alabama, in the southwest part of Madison County. The insta11a~
tion is bounded by the Tennessee River on the south and occupies 60.4 square
miles. Redstone Arsenal's primary mission is to develop, manufacture, and test
rocket motors and missiles. Training for personnel in the use of missile
systems and munition materiel is conducted by the US Army Missile and Munition
Center and School. The Marshall Space F11ght Center of the National !
Aeronautics and Space Administration, which is a tenant activity at Redstone
Arsenal, researches, develops, tests, and manufactures space vehicles an
components.
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c. DDT Hazardous Waste Landfill Description. The DDT Hazardous Na?te
Landfill was constructed in 1979 and operated from July 1979 to August 1982.
The DDT-contaminated materials from the former DDT manufacturing area, the DDT
drainage ditch, and former DDT disposal sites were excavated and placed:1n the
landfill. The DDT Hazardous Waste Landfill is located near the center of
Redstone Arsenal in the northwest corner of the Sanitary Landfill Area as
shown on Figure 1. The construction details for the DDT Hazardous Wast
Landfill are shown in Appendix B. Only pits 4, 5, and 6 were utilized for
disposal of approximately 10,000 cubic yards of DDT contaminated materials.

The volumes placed in each pit were: Pit 4 - 1,000 cubic yards, Pit 5 + 5,000
cubic yards, and Pit 6 - 4,000 cubic yards

5. FINDINGS AND DISCUSSION.

a. Regional Geohydrology.

(1) Topography. Redstone Arsenal lies within the Highland Rim
Section of the Interior Low Plateau. In general, the topography is gently
rolling, with elevations ranging predominantly between 600 and 650 feet above
mean sea level. Two areas have pinnacle-shaped mountains which are located in
the north-central (1,239 feet) and southwest (830 feet) parts of the arsenal.

(2) Regional Geology. Bedrack at Redstone Arsenal is M1ss1551pp1an
in age and consists predominantly or iimestone with some sandstone and chert.
The bedrock has a gentle dip to the southeast and has extensive joints and

‘bedding planes. Table 1 describes the bedrock formations present at Redstone

Arsenal, and Figure 2 shows the areal extent of these formations. The
Tuscumbia limestone, the most extensive bedrock unit on the arsenal, d1sp1ays
the solution channe]s and caves typical of karst development. A res1dua1 soil
or regolith has formed over most of the arsenal as a result of weathering of
the bedrock formations. The soluble material in limestone bedrock has been
removed, leaving an insoluble residue of clay, sand, and chert above th@ -
bedrock. The predominant soil at the arsenal is clay and silty clay, with
lenses of sand and chert.

(3) Regional Ground water. The major water-producing aquifer on the
arsenal is the Tuscumbia limestone. The regional ground-water flow direction
is south towards Huntsville Spring Branch and the Tennessee River. Ground
water in limestone occurs in fractures and bedding planes that may be enlarged
by solution weathering. The solution channels serve as conduits for the
movement of large quantities of ground water. The Tuscumbia limestone laquifer
is the source of ground water for several large-capacity wells located |
immediately west of the arsenal. A shallow water table aquifer in the
residual overburden is present over most of the installation. Much of this
overburden is low-permeability clay with some lenses of water-bearing sand.
The clay may act as a confining bed for local artesian or perched water table
conditions,

e
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{ \ TABLE 1. BEDROCK GEOLOGY OF REDSTONEJARSENAL, ALABAMA*

Lithology n __Thickness

Period Formation
Mississippian Bangor Light-to-medium gray, massively  400- SOA feet
Limestone bedded, fossiliferous limestone.
Thin beds of grayish-green and
moderate red shale and light-
gray dolomitic limestone occur
in the upper‘part.
Hartselle Light-gray and very-pale-orange <80 feet
Sandstone sandstone, cross-bedded in part,

Devonian

Pride Mountain
Formation

Monteagle
Limestone

Tuscumbia
Limestone

Fort Payne
Chert

Chattanooga
Shale

interbedded with grayish-green
and light-gray fossiliferous
shale and occasionally sandy,
fossiliferous limestone.

Light-greenish-gray and pa1e— 10-22 feet

yellowish-brown fossiliferous
shale with thin interbeds of
clayey fossiliferous limestone.
Mapped with the underlying
Monteagle Limestone.

Light-gray, fossiliferous, 200-220 feet

crystalline, and oolitic
limestone with thin interbeds
of fossiliferous shale and
minor amounts of chert.

Light-gray to light-brownish-- 150 feet
gray fossiliferous limestone (average)
containing chert lenses and

nodules. i

Very-light-gray to light-gray 155~18L feet

fossiliferous limestone,
siliceous and dolomitic lime-
stone, and dolostone with thin
beds of nodular chert.

Dark-gray to black fossiliferous 10 feet

shale with a discontinuous sand-
stone at the base.

* Source - Reference 2.
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b. Local Geohydrology.

(1) The DDT Hazardous Waste Landfill lies on a local topographic high
area as shown on Figure 1. Eight bore holes (RS007 to RS014) were drilled to
define the subsurface material at the site when it was proposed in 1978.
Monitoring wells were constructed in bore holes RSO10 and RSO11. After the
permit was approved, five additional bore holes (RSO15 to RSO19) were drilled
for placement of two additional monitoring wells (RSO15 and RSO16) and eight
suction lysimeters (RSO17 to RSO19). To upgrade the ground-water monitoring
system at the site, four monitoring wells: RS08!, RS082, RS083, and RS084
were instalied in January 1984 (reference 3). Llocations for all test borings,
monitoring wells, and lysimeters are shown on Figure 3. Clay and silty or
sandy clay were the dominant materials in all the borings, with the plasticity
generally increasing with depth (Appendix C). Small sand lenses and chert
zones were common, and thick clayey sands were encountered in bore holes
RS007, RS008, RSQIT, RSQi8, RS082, and RS084. Anaiyses of soil samples for
selected physical properties are provided in Appendix D. Additional soil test
results for grain size and Atterburg limits are reported in references 3
through 5. All monitoring well and lysimeter construction details are
provided in Appendix E. -

(2) Ground-water flow at the DDT Hazardous Waste Landfill is to the
southeast as shown on Figure 4. Local ground-water discharge zones along the
Huntsville Spring Branch to the south and the deep drainage channel to the
east probably control the flow direction of shallow ground water at the DOT
Hazardous Waste Landfill. There are no drinking water wells near or

~downgradient from the landfill to affect ground-water flow patterns.
Monitoring wells RSOI1 and RS084 are not used in the flow map (Figure 3)
because each is affected by perched ground water in silty sand and clayey sand
horizons which appear to be laterally discontinuous. Earlier ground-water
elevations in monitoring well RSO16 were generally 6 feet higher than those
found at monitoring well RSO10. These data add control to the western side of
the ground-water flow map. The ground-water flow rate is based on
permeabilities of soil samples shown in Appendix D. The ground-water flow
rate is estimated at 0.04 feet/year as shown in calculations presented in
Appendix F. '

c. Ground-water Quality Assessment. Three rounds of ground-water samples
have been taken from seven monitoring wells with results provided in Table 2.
Monitoring wells RSO10 and RS084, which are the downgradient wells, have the
highest concentration of the sum of DDT isomers (DDTR). The highest
concentration of DDTR was found in ground water from RSO10 at a level of 0.60
ng/L. Assuming DDT in ground water moves at the same rate as the ground-
water flow, the rate would be less than 1 foot per year. The extent of
contamination from the DDT Hazardous Waste Landfill would be based on the
average velocity of ground-water flow times the number of years since the
first DOT hazardous wastes were placed in the landfill (July 1979). This
calculation shows the extent of contamination to be less than 1 foot.
However, due to the presence of thin sandy and cherty zones, minor zones of
higher hydraulic conductivity may exist, but the effects of this on the
shallow ground-water aquifer cannot be defined with existing data. If a
worst-case scenario concerning migration of DDT from the Landfill were
considered, the ground-water discharge zone will ultimately be Huntsville
Spring Branch, which is already heavily contaminated with DDT from other
sources.
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TABLE 2. GROUND-WATER QUALITY RESULTS FOR DDT*

- CONCENTRATION DOTRY (ug/L)
Well No. B : 31 Mar 84 25 Apr 84 . 27 Jun 84
RSC10 0.57 0.60 Q.45
RSO11 A 0.04 0.09 ‘ND
RSO15 ND ND ND
RS081 ~0.08 0.05 'ND
RS082 ' ' 0.31 _ 0.05 : 0.04
RS083 0.31 0.07 0.08

RS084 0.57 0.31 0.30

* Appendix G presents instructions for sampling and analysis which were f
followed during Phase 1 work. ‘

+ DDTR includes the sum of concentrations for these isomers: o,p'-DDE;

p,p'~ DDE; o,p'-DDD; p,p'-DDD; o,p'-DDT; and p,p'-DOT. " Isomer detection limit
is 0.02 ug/L for clean samples. ’ !

ND - not detected !

j
d. Characteristics of DDT in an Aquifer. The shallow aquifer at the DDT

Hazardous Waste Landfill is predominantly clay, which will strongly adsorb DDT.

Clay minerals were found to quickly adsorb DDV from aqueous solutions and have
a great potential for retaining DDT (reference 6). The Tow solubility of 00T
(at approximately 1.2 ng/L) also gives DDT a low potential for migration in
ground water. Widespread use of DDT prior to its ban makes it possible to
find very low concentrations of DDT at most monitoring well locations,
including the background well. The use of unfiltered samples for DDT analysis
is a complicating factor since any DDT adsorbed to the clay particles in a
ground-water sample would cause concentrations to be higher than the actual
concentration of DDT in solution. Only dissolved DDT in ground water will be
capable of migrating in the aquifer.

6. CONCLUSIONS. |

a. This ground-water quality assessment provides detailed informatioﬁ on
the rate, extent (calculated prediction), and the concentration of hazardous
wastes in the ground water.

b. The combined factors of low permeability in the shallow aquifer, jow

solubility of DDT, and high adsorption potential of DDT to clay in the aquifer

make the potential for migration of DDT from the DDT Hazardous Waste Landfill
negligible.
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¢. Although mitigating factors at the DDT hazardcous MWaste Landfill show
that there would be minimal benefit in further definition of ground-water
conditions at the Landfill, Phase 2 of the ground-water quality assessment
plan (as contained in reference 7) will be implemented by this Agency, if
required by the regulatory authority.

Geologist
Waste Disposal Engineering Division

APPROVED:

‘ff

\f,a
REDERICK W.

MAJ(P), MSC
Chief, Waste Disposal Engineering Division

10
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APPENDIX A
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1. Alabama Department of Public Health, Hazardous Waste Management ‘
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APPENDIX C
BORING LOGS FOR MONITORING WELLS,

LYSIMETERS, AND TEST BORINGS
(Source: References 3, 4, and 5)
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™

p.0. BOX 1087 « DECATUR, ALABAMA”35602

CUENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL_35809

Boring No. RS-7
Job No. 78~45

B SATION: DDT Landfill Site, Redstone Arsenal, Alabama
BORING LOCATION: _ See Boring Sketch
TYPE OF DRILLING Complation Depth _____§7_'_§_.____.F1. Date: 8-10-78
ondord 82,5 6. - 39,5
:’ : d :' Depth to Water in Boring @ Drifling F1. Weather: Cloudy & Rain
0K e e Depth to Woter in Bori 12 __ e, _37.1  _F
Auvger. ft. Elecp\:uv::- Fr. ,’_‘_oﬁ_?ig_.é____ Driter: B. Butler
- v _g)—-é = §
I O I e 85
@ Blw 2 1
ol O|s o DESCRIPTION OF MATERIAL 23 a z z
R ER R £&
SAE Topsoil
.\\\ ( )
N ]
Nt ﬁ 8
N 1| very stiff red silty sandy clay jcL 4.5 | Troqz | 15-6
NG (10R 3/6) (Sandy Clay - USDA) ]
N ]
SRy J
L HN d
N | 2] same as Mo. 1 e | 35 | =5 204
A \ . (10R 3/6) (Sandy Clay - USDA)
\T ] ;
™ . 5
J\\ 3! Same.as No. 1 J cL 3.75 | 555 23.7
N (10R 4/6) (Sandy Clay - USDA) !
\ N - J
" 21)»- :\ < ’ 4
\\ b 4 Same as No. 1 4 CL 2.75 8-16 19.8
N (10R 4/8) (Sandy Clay - USDA) ;
\,\..'\‘ R
N\l ] 10
I | 5] same as No. 1 cL | 2.5 | 15017 | 7.1
\\ (10R 4/8) (Sandy Clay - USDA) .
1} \ .
) ]
- 30 4 NU T 8
(010 BX™] 6| Loose Reddish Yellow Sand (medium-grain) Jsp-sy  * T0-17 | 6-7
s (2.5YR 4/8) (Sand - USDA) 1
L . 13
N = 7| Same as No. 6 45P-5M 15-14 8.9
o (2.5YR 4/8) (Sand - USDA) 1
,:l‘-.I .
Vet (continued on Page 2) —]
L g0 B
REMARKS: * Too much sand for accurate PPR

C-2




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTlNG‘" N O s

Rsi7 (Page 2)

e e SRR KN M B G e T R e MR WOET S e L

AR G DN e S e e DR

P e ]

P.O. BOX 1057 * DECATUR, ALABAMA 35602

78-45

Job No.
CLIENT: P&C, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
PR eALON: DDT Landfill Site, Redstone Arsenal, Alabama |
BORING LOCATION: See Boring Sketch -
TYPE OF DRILLING Completion Depth 87.5 Fr. Date: 8-11-78 ‘
Stondcrd_____g_z_-_s___ﬁ. Depth to Water fn Boring @ Drilling _____3_9__.‘5___.. Fr. Weather: ClOUdy & Hbt
Rock o1, Depth to Water in Borin __.._7_2-___ hrs, _____31.1__.__ Ft.
Auger. fr. EI-P:at:on F: ; 5 Orilter: B. Butler ‘
. 'E‘ = e
o O R -
T I O Y DESCRIPTION OF MATERIAL 2 7 g z 2
(8 > < | sl € wm
w L] v .:{ =z 28
o o5 |
N 8 Loose to medium dense clayey sand sC * 23: 19.5
{iﬁf (2.5YR 4/8) (Clayey Sand - USDA) 4 1811
ow . ]
a A j
Stiff yellow red and gray highly plastic ™ 1 5
° < 9 clay with traces of soft stone { C# 2.0 7-7° 38.2
(7.5YR 5/0) _(Clay ' H&BA) ; ‘
2 :
b 010 ) g .
> e :EZ 10| Stiff gray, red and yellow highly plastic { CH 1.75 4}6‘ 38.9
clay with soft stone and sand traces 1 ‘
Y (1O0YR 6/8) (Clay - USDA) 1
& .
Y ] »
. 11l Same as No. 10 J CH 1.75 5.7 27.4
o (10YR 6/8)° (Clay - USDA) ]
D : : |
o 60 o 9 ) L
\ 12| Same as No. 10 Jou | 1.5 | =% | 394
s 3 (10YR 6/8) (Clay - USDA) 4 B
Q4 - .
.b Same as No. 10 ] | ‘ 4
9. > |13 (10YR 6/8) (Clay - USDA) 18 1.5 6-6 27.4
N
p U
AR SN 14] Stiff yellow and brown highly plastic { CH 2.0 826 22.5
. Q clay with weathered rock and large sand
ON lenses 1
\ © (10YR 5/8) (Clay - USDA) . |
PN 1 4
15 Same as No. 14 4 cH 1.25 T 34.7
e (10YR 5/8)  (Clay - USDA) ﬁ
L 80. ' (continued on Page 3) ‘
REMARKS: * Too much sand for accurate PPR ;'
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™

p.0. BOX 1087 » DECATUR, ALABAMA 35802

4

: cuieNT:  P&C, Proc Div, Dir For Proc & Prod, Bldg, 4488, Redstone
. PROJECT '

&
i

1

Boring Ne.

RS-7 (Page 3)

Job No.

718~45

Arsenal, AL 35809

’

P

;| LOCATION:. DDT Landfill Site, Redstone Arsepal, Alabama
BORING LOCATION: See Boring Sketch
' TYPE OF DRILLING Completion Depth — 87.5 F. Date: 8-11-78
Stondard —87.5 m Depth to Water fn Boring Qj;r;lling __ggz;_?s_.;__ F1. Weather: Cloudy & Hot
Roek oo ft Depth to Water in Boring hrs, L
Ava@loee . Elevation Ft, .__,_6q26_-_5 Dritler: B. Butler
7 s
I C R | 23| .
B I L ] DESCRIPTION OF MATERIAL 23 e z z
a [ > 1= Is8 £3
w v v el 3
o > 5l < .
80 5 :
N 16| Same as No. 14 : { CH .75 7 33.1
N (10YR 5/8) (Clay ~ USDA) . 9-10
<y . B
A G y
\3) 17|  Same as No. 14 4 CH .75 iﬁgfi 37.0
(10YR 5/8) (Clay - USDA) 4
. )
Refusal - Probably rock or boulder 1
- 90 o o
!
1
4
F 1001 1
110 )
r____ L
—— -
S -
(%.' L
b N
L12
REMARKS:

»K-‘\\x



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™ ‘ 9
fr\ ] ) Boring No. RS-8
« ! ! p.0. BOX 1087 » DECATUR, ALABAMA 35602 !

4

i Job No. 78-45

f CLIENT: P&C, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL _ 35809

ettt

| PROJECT
| LOCATION: DDT Landfill Site, Redstone Arsenal, Alabama f
EggmNcLOCAnoN- See Boring Sketch !
% " TYPE OF DRILLING ‘ Completion Depth __62.1  F Date: 8-11 & 14—78’
- ! Stondord ___.__6_2_'_!'—_—- ft. Depth to Water in Bering @ Drilling ____9_8_;_0___ Ft. Weather: Hot
Rock - mm a1 Depth to Water in Boring 24 hrs. 50 Ft.
Avaer. fr. Elevation Ft. .9 Orilter: B. Butler
> w .BE 5 = €
A T R 32|
r 12 |8 |25 '5 DESCRIPTION OF MATERIAL S & z z
N R El A E | F |
: Topsoil
™ ]
N ;
N .
! N . . 4
i i \\Z 1| Very stiff red sandy silty clay J cL 4.0 SRR 23.7
N . (10R 4/6) (5ilty Clay - USDA) ]
. \N .1
N .
f . FlO'\Q Ng 2| Same as No. 1 1 CL 4.0 9310 19.7
| } \ (10R 4/8) (Silty Clay) ]
% \ N L‘ t
! \;[ .1 3| very stiff yellow & red silty sandy clay - SC 4.5 T 20.4
TN (2.5YR 4/8) (Sandy Clay) ] |
‘ o - :
: d - . 4 i
; 20 X 4| Very stiff gray, brown and yellow medium 1 CL 4.0 557 35.6
plastic clay with soft stone ] o !

(7.5YR 6/8) (Clay - USDA) i

AT

‘ y 5 |
Z 5| Very stiff yellowish brown medium plastic J{ CH 4.5 16-16 21.1

r-—
S to highly plastic clay with large amounts 1
AN of sand and soft stone 4
: ) ZB (7.5YR 5/6) (Clay - USDA) .
(301X [Xhid 6| same as No. 5 Ton | a5 | <A | 292
- N\O (7.5YR 5/6) (Clay - USDA) ] : |
P — ., .
r\'lg' | < :
P p 5 ‘
" 'VZ 71 Same as No. 5 {ca | 3.0 511 29.6
N (7.5YR 5/6) (Clay — USDA) ] :

Nam .
{A\ 3 , :(;. ) (continued on Page 2)

Remagys,  © Boring was closed at 12'. Closed region was penetrated and a water surface was

— detected at approximatelv 50'. |
C~5 i



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TEST' N b” - Boring No. RS-8 (Page 2) TN

| p.0. BOX 1087 « DECATUR, ALABAMA 35602
Job No. ¢ 78-45

cuenT:  P&C, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809

{pROJECY v
tocATlON: DDT Landfill Site, Redstone Arsenal, Alabama
LOCAT
BORING LOCATION: * See Boring Sketch
TYPE OF DRILLING ' Coempletion Dt;;!h _._.___6_2_'_1__._._F'. Date: 8-14-78
Stondard —62.1 ¢ Depth to Water in Boring @ Drilling _._._li&-_o..__‘ Fe. A Clear & Hot
ock et Depth 1o Water in Boring 24 hrs, 50'#* Fr, g
¥ VY- U | B Elevation Ft. 2 L] Drliter: B. BUtler
: » BE o 38
v w Pz -1
£ S |20 DESCRIPTION OF MATERIAL 25 = z z
o < [o3s e
tg v ﬁ.i 3 5 g
cj v
o

oo}

Same as No. 5 ’ . i1C .75 4 34,7
(7.5YR 5/6) (Clay - USDA) 1 5-9

j=+1
3]

> e 090/’. SYMBOL
° Ve

<] | 9| very stiff yellowish brown highly plastic {CH 2.5 | 575 | 42.7
clay with weathered rock :
i (5YR 5/6) (Clay - USDA) o
! .
1 sod - - 6 —
; o< |10 Same as No. 9 CH 0.5 |55 (427 | 7T
o (5YR 5/6) (Clay - USDA) ]
!
té\:%i 1| v i i ] >
N\ ery stiff brown highly plastic clay with JCH 2.0 5.9 26.4
S\ | sand and weathered rock 4
i AT (5YR 4/6) (Clay - USDA)
' eod \ \ Very stiff brown highly plastic clay with . iy
: X 12{ sand and dense layers of weathered rock {CH 0.75 12-5 27.5

(74

(5YR 4/6) (Clay - USDA) : 4 o

Refusal -~ Probably rock or boulder

-70!

I S N W 1

" 80

i water surface was
REMARKS: Closed region was penetrated and a wat u

* Boring was closed at 12',

Vi arnd b ammsmasdmat ATl GO

C-6



Phase 1, Ground—Water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

'\ﬂ°~ clay with weathered chert, black ore traces, { !
——{\® and sand lenses ) J
e \% (7.5YR 5/8) (Clay - USDA) 1

o N

TES I l N G Boring No. RS~9
$.0. BOX 1087 « DECATUR, ALABAMA 35602 ;
. Job No. 78:‘45
wyl: P&C; Proec Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
cv |
[“o‘c’ﬂ.om DDT Landfill Site, Redstone Arsenal, Alabama :
wg L OCATION: See Boring Sketch !
TYPE OF DRILLING Completion Depth ____..._6_2_'..7__.._Ft. ‘ Date: 8-08 & 09"78 i
$randoed 69.7 . Depth to Water in Boring @ Drilling ._._.__6_9_'_7..____ Fu, Weather: Cloudy & Humid
Rock - = mt oo Depth to Water in Boring 120 hrs, 56.8 Ft. ) ) 1
qev. ’ 1. Efevotion F1. 631.7 Oritter: B. Butler
: o [25]s 55
g s PslE 25l .
L3 - O R b DESCRIPTION OF MATERIAL 23 a z z
s 15 13 I3 58
s 5312 =
, Topsoil, silt & organic ma
NC| 1
\ \d \\
N 1 .
1N ] .
N 1| Stiff red sandy silty clay - 4 CL 2.5 W 26.1
,'\ (10R 3/6) (Silty Clay ~ USDA) ; :
N :
N ]
~ihipdIN 1 :
! 10 'V_\ 2} Same as No. 1 4 CL 3.25 9512 20.6
N (10R 3/6) (Silty Clay ~ USDA) : ‘
dt ]
N _ 1 _
\ \\ ; 3] Very stiff yellowish red skilty sandy clay 4CL 4.5+ —1—3—f—i—§ 16.7
i N (2.5YR 4/7) (Sandy Clay - USDA) - ‘
N Verg stiff gray,_yellow & brownish red ) |
:'20 \\ highly plastic clay w/sand lenses & soft stone 5
(P20 4-\e _
5 4 (—(5YR 3/6) (Clay = USDA) 1 b5t | =25 25.7
; cN ] ) ‘
e—\* E
N |
: r4 < 10
— 5 | Very stiff reddish yellow h:Lghly plastic 4 CH 4.25 11-13 22.2
\-\ clay with dense chert 1
—_— (7.5YR 5/6) (Clay - USDA) 1
3040 (A ; , e irese ] 23
NT 6 | Very stiff reddish yellow highly plastic 4 cH 3.25 Si-13 23.4
P clay with dense weathered chert ] ?
o © (10YR 5/6) (Clay - USDA) 4
T
N 7 | Very stiff yellowish brown highly plastiec 4{CH 3.25 89 26.3

2
REMARKS, (continued on Page 2)

c-7 — -




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™

p.0. BOX 1087 « DECATUR, ALABAMA 35602

.
v

-

Boring No,

RS-9 (Page 2)

Job No,

78-45

i . .
i cLUENT: _P&C, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone:Arsenal, Al 35809

. pROJECT
© ¢ LOCATION:

DDT Landfill Site, Redstone Arsenal, Alabama

See Boring Sketch

| BORING LOCATION;

TYPE OF DRILLING Complation Depth ______69.7_ ___Fe, Oate: 8-09-78
lonaar: __..69_@_1_._- . HITH 3 L
Stondard ft. Depth 1o Water In Boring @ Drilling _._62.._2_—~. Fe. Weather: Partly Cloudy & Hot
i Rock o 1. Depth to Water in Boring_llg__ hes, 26,8 F
Avger_— i, Elevation Ft. 631.7 Dritter: B. Butler
: w .x.:z 5 3 '§
Lolg |82 25| .
r 13 1% iz5fa DESCRIPTION OF MATERIAL 2% & z z
R PR R 53
o 5l
9\\ 8 | Very stiff yellowish brown highly plastic J CH 2.5 11 36.3
N, clay with black ore traces & sand lenses | 7-10
"\ (5YR 5/6) (Clay - USDA) 1
¢
Q\ - ! 4
N 9 Very stiff brown highly plastic clay with | CH 2.5 5210 25.2
N sand lenses and weathered chert
- (7.5YR 5/6) (Clay - USDA) )
k50 4, é.\ ' - . .
N PX] |10] Very stiff yellowish brown highly plastic {CH 2.5 6 39.4
Q 5-7
5 clay with black ore traces, sand lenses
9, and weathered rock y
\Jg (5YR 5/8) (Clay - USDA) ]
’ o £
0% |11| Ssame as No. 10 Jor | 2.0 |2 |36
e, (5YR 5/6) (Clay - USDA) <
< - J
L AN 1
Sad /N 12| Same as No. 10 Jeu | 1.5 -—6—;"—7— 36.0
S N (5YR 5/6) (Clay - USDA) 4
L {aN ]
G
N 1, 9
_ 'O 13 Same as No. 10 4 CH 0.75 1o-12 20.4
L 10 (5YR 5/6) (Clay - USDA) / .
\_1 Q -y
~—— . J
-70 .\ E 4
] Refusal - Probably rock or boulder .
S
T
i .
1.
§ 4
i -
-8
REMARKS:
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TESTING™

i
RS-10

Boring Neo.
p.0. BOX 1087 » DECATUR, ALABAMA 35602 |
: Job No. 78-[65
. . 1
! CLIENT: P&C, Proc Div, For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 :
;'L’ggﬁﬁ;m DDT Landfill Site, Redstone Arsenal, Alabama ' :
iggnmc LOCATION: See Boring Sketch 1
i :
. TYPE OF DRILLING Completion Depth _____7_4_'_2_____—5:‘. Date: 8—07-78
standord —— 2422 . Depth to Water fn Boring @ Drilling _1 hr-59.0 ¢, Weather: Clear & Hot!
gRock B L Depth 1o Woter in Boring 144 hrs, 46.6 Ft. !
. ‘gAuoﬂ' . f1. Elevation Fi. _6_1_2,:_8._..__——_— Drifter: B. Butler
] oAl . - e
O IO R 8 3
T ] o »0 w -g = E
i B ER N DESCRIPTION OF MATERIAL £3 & z z
s |* " B3z 538
Topsoil and silt §
W E ﬂ
"N ] |
\I
' \\X 1| Stiff red sandy siltv clay ] CL 3.0 51’5 18.7
N (2.5YR 3/6) (Silty Clay ~ USDA) -
. \ ]
<N
N L ]
-10 -\ .\\ b ' 5
\X 2! Same as No. 1 ] CL 3.5 e 20.7
N\ (2.5YR 3/6) (Silty Clay - USDA) =
N\
I'N:
1) + .
-\X 3} Same as No. 1 , jc 2.75 _.7"_7._ 24.7
VE (2.5 YR 3/6) (Silty Clay - USDA) ] -
- N 4 :
20 4.\ ] o 6 19.7
4| Very stiff yellow red sandy clay i 3.5 3-70 .
N (2.5YR 3/6) -(Sandy Clay - USDA) ] i
5| Same as No. 4 lc 2.0 —6_5—8— 17.1
(2.5YR 3/6) (Sandy Clay - USDA) ] |
hﬁ E
* 30 4 4 4
30 6| Very stiff gray and red highly plastic clay | CH 2.5 YA 36.0
§ with layers of sand and soft stome traces }
! (2.5YR 6/4) (Clay - USDA)
B -
] 7| Very stiff gray, red & yellow highly plastic: CH 3.0 ﬂ-égi? 29.5
—— clay with layers of sand, soft stone traces | 3
a— and chert C J
r-— (2.5YR 4/8) (Clay - USDA) :
A 40 (continued on.page 2] ‘
REMARKS:
‘ c-9 |
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TESTi NGOQ .- Boring No. R5~-10 (Page 2)

0. BOX 1087 + DECATUR, ALABAMA 35602 -
Job No. 78-45

LIENT: P&C, Proc Div‘For Proc & Prod, Bldp. 4488, Redstone Arsenal, AL _ 35809 .
JECT oo . g
Rpgm’non: DDT Landfill Site, Redstone Arsenal, Alabama
RING LOCATION: See Boring Sketch
TYPE OF DRILLING - fl Complation Depth 74.2 F. Date: 8-07 & 08-78
hndord 4.2 fr. Depth to Woter [n Boring @ Drilling M_Q— Ft. Weather: Clear & Hot
bek e e e Depth to Water in Boring 144 hes. 46.6 Ft.
17.8 Orilisr: B. Butler
PPN | N Elevation Ft. L] : rilfer:
"?; =
. (o o
Eole (9 Ry 25 .
L3 =T R PR DESCRIPTION OF MATERIAL 23 2 z 2
ERERE 54
o - 3] <
N\ § 8| Same as No. 7 : . 4 CH 3.5 6 20.7
N (2.5YR 5/8) (Clay - USDA) | 13-18

o
N
R : o T 5
o 9| Very stiff brownish yellow highly plastic ] CH |} 3.0 510 28.2
. clay with wealhered chert ]
< (5YR 5/8) (Clay ~ USDA) ]
SOJ{\ 1 . 5
o 10{ ‘Very stiff yellow cherty clay (weathered) { CH * i3 30.0
o (7.5YR 5/8)" (Clay - USDA) ]
) '_O\. | fl
Q.. 11| Very stiff reddish yellow highly plastic J CH 2.5 8f8 27.6
BN clay with weathered chert and sand .J
& (2.5YR 5/6) (Clay - USDA) ]
Ca
B - ]
60 £ ] i

12| Very stiff yellow brown sandy highly plasticq{ CH * 512 29.7

clay with chert 4
(5YR 4/6) (Clay - USDA) J

13! same as No. 12 ’ { CH * 8 32.0
(5YR 4/6) (Clay - USDA) ]

|

FRLOZ:

14| Soft yellow brown sandy highly plastic clay 1 CH 0.75 |53~ 44.0
with chert .
(5YR 4/6) (Clay - USDA)

L]

[

M £y ," " .
S . .a' o’ Q
‘-—l
O
‘Ll
w

T Refusal - Probably rock or boulder

REMARKS:
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~ TESTING™ e

£ | 1p.0. BOX 1087 » DECATUR, ALABAMA 35602 {
. . Job Ne. 78-45 ;
LIENT: P&C, Proc Div For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
JECT oo !
pgxnouz DDT Landfill Site, Redstone Arsenal, Alabama
RING LOCATION; See Boring Sketch o
e
TYPE OgoDRglLLING || Comptetion Depth 60.9 F1. Date: 8-09 & 10-78
- jondord .2 _ft, Depth to Woter in Boring @ Compl_e_t_i_Qn:ﬁlu_Q F1. Weather: Partly ClOUdy & Hot
pek e e 1. Depth to Water in Boring 96 hes, 25.0 Ft. ‘
sger. . Elevation Fr. Orliter: B. Butler :
’ : » ::E i 5 S
Lolg |8 a2 123
£ 12 12 |2sld DESCRIPTION OF MATER 23 g
= = |2 |2F 1AL s 2 & z 3z
g,. » |3 f.g ;, 538
.“
)
N - ]
N \\ ]
N |
. \ : 4
‘ \\‘*EE: 1| Very stiff red silty sandy clay | cL 4.0 —§§§+ 18.1
N (2.5YR 3/6) (Sandy Clay - USDA) -
, N
{ A 10 -“;. | 1 - 8
g ! ANG :E: 21 Loose yellow clayey sand 4 SC 2.0 5T 12.9
. “\ (2.5YR 4/8) (Clayey Sand - USDA) ] 7-
W : 1
. '. L} ‘
B “.'l F’-"1 B
;Ji: i&é 3| Stiff yellow silty sand \ 1 SM ® —g%7r 14.3
R (7.5YR 6/8) (Loamy Sand - USDA) 4 .
20 1 é\:g: 4| Very stiff medium plastic clay with sand LL-CH 4.0 10210 24.9
o. lenses and soft stone traces 4 ‘
- (10YR 6/8) (Clay — USDA) ]
Q .
—e . :‘ )
1N\l | 5| same as No. 4 Ti-cal 4.5 | 555 | 192
| S N ey (10YR 6/8) (Clay - USDA) -
[ ) i . ]
i \ :.:j.i‘ ‘
i \ -
304\Q . . ) 1 17
H N :EZ 6| Very stiff brown highly plastic clay with 4 CH * T 24.2
‘ 8 - 14-15
S M dense chert with sand {i
, o
] (7.5YR 5/6) (Clay - USDA) :
Y 4
N ‘
ok . . R 9 4
§ P~ é)EE: } 7| very stiff brown highly plastic clay with { CH 2.25 %7 26.0
F—{g" dense chert with large sand lenses ﬁ
; o (7.5YR 5/8) (Clay - USDA) 1
£ 4 Ef‘§~ (continued on Page 2) |

* Too much sand or chert for PPR

/
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

" TES_E I N G-mm “ Boring No. RS-11 (Page 2)

¢ p.0. BOX 1087 » DECATUR, ALABAMA 35602
Job No. 78-45

.

icuent:  P&C, Proc Div For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809

pROSECY . DDT Landfill Site, Redstone Arsenal, Alabama '

BORING LOCATION; See Boring Sketch
TYPE OF DRILLING Completion Depth _00:9 Fr. Date: 8-09-78
srondord 6029 61| Dopth 10 Warer I Boring gCompletion=31.0- Fr. vestner. __ Partly Cloudy & Hot
Rock oo ff Depth to Water in Boring 96 hrs, 25.0 Fe.
YT S |} Elevation Ft. ____6_2_1...2._______ ‘ Orliter: B. Butler
. w _,',E o =g
EOLS % |as|2 DESCRIPTION OF MATERIAL 23 & z z
S |5 18 233 58
o > 3L ’
o\ 8 | Same as No. 7 , CH | 2.75 3 29.7
'-} (7.5YR 5/8) (Clay - USDA) ] 7 6~9
‘0};'V
o\.. 9| Brown sandy clay with weathered chert lc 1.0 'f()éﬁ 25.0
N (7.5YR 5/8) (Sandy Clay - USDA) ] -
Q ]
o K - lc ’ 10} 25.1
10! Brown sandy clay with dense weathered chert { € 0.75 1015 .
f o), (7.5YR 5/8) (Sandy Clay - USDA)
N |
11} Very stiff brown cherty clay plus weathered J CH * 1—2—7_3—2— 26.2
o|. rock .
VA (7.5YR 4/6) (Clay - USDA) )
© - , ]
1 - 1 19
601 D% 12| Same as No. 11 §7-SYR 4/6) (Clay USDA) CH * =i | 30.2
Refusal - Probably rock or boulder .
e d L
e § d
R 1
low -
f¥ d
- 1
P 4
o ]
] 1
+ 80.J
REMARKS: * Too much chert for PPR
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TESTING™

P.O. BOX 1087 » DECATUR, ALABAMA 35602

| CLIENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg.

Boring No. RS-12
$ob No, 78-45

PROJECY

4488, Redstone Arsenal, AL 358d9

I
1

LOCATION:’ DDT Landfill Site, Redstone Arsenal, AL ;
" BORING LOCATION: _ See Boring Print 1
TYPE oz DRILLING Completion Dapth ___ 49.8 F. Date: 9-29-78
sondocd —_49.8 4. Depth to Woter fn Borlng @ Drilling __35.0 *  fy, Weather: Clear & Hot
Roek oo Depth to Water in Boring 72 hrs, . 28.0 Ft. )
Auger. ft. Elovation Ft. Drilter: B. Butler
. 03. . = §
SRR 3%
x (] o »ojw B ':5 o
- z |13 2= DESCRIPTION OF MATERIAL 2% o z z
a > < s . € &
w v v |leldl= o0
[o] . ""-EL;('
o
Topsoil with red sandy silty clay
I'N _
\ﬁ , ]
\l N 1 Very stiff dark red silty sandy clay q CL 2.5 —_l—é—g—-—— 22.5
\ (2.5YR 3/6) (Sandy Clay - USDA)
LN
© N ]
10 « . - 6
\\" 2 Very stiff yellow and brown sandy clay 4 CL 4.5 <o 22.9
N\ (5YR 5/8) (Sandy Clay - USDA) +
. Same as No. 2 . : CL 4.5 1 24.4
- N (5YR 5/8) (Sandy Clay - USDA) 12-14
~<.> o ]
20 N\ | , e . { 5
S PN X 4 Very stiff gray, yellow and brown highly JCH 4.0 1010 28.4
)\ plastic clay w/sand & weathered soft stone | -
~—h. O (2.5R5/6) (Clay - USDA) |
e S .
;»‘_9 5 Very stiff brown highly plastic clay with J CH 3.25 J7-10%% L 40.1
—] dense chert J i
~—] (5YR 5/8) (Clay - USDA) 1.
e N T4
o 30. w o 14
~—] 6 Very stiff yellow and brown cherty clay 4 CH * 137 24.2
~,\9 (5YR 5/8) .(Clay - USDA) :
S b
~ 4
~ \© o 5
~—22 7 Same as No. 6 ] cH 2.0 78 37.6
] (5YR 5/8) (Clay ~ USDA) : |
— e -
. £ 1
] !
-40‘& (continued on Page 2) ] L

30' damaged in demse material

! ¥EMargs: -* Too much chert for PFR. Note: Shelby tube at

Cc-13
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

| TESTE N @mmo | Boring No. RS-12 (Page 2.>

|
i p.0. BOX 1087 » DECATUR, ALABAMA 35602

3 Job No. 78-45
t
13

cLENT: _ P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
:g?:,;r?ou: DDT Landfill Site, Redstone Arsenal, AL
BORING LOCATION: See Boring Print ;

TYPE OF DRILLING I Completion Depth 49.8 F1. Date: 9-29-78
Standord 49.8 fr. Depth to Water in Boring @ Drilling . 35.0 _ F Weather: Clear & Hot
Rock - oo 1. Depth to Water in Boring 72 bes. 28.0 Fr.

: ' : : B. Butl
Auner. 1. Elevation Fle — e e o Driler: utler
el e Ble 55
n o) 3 - & z - S «
L - R P DESCRIPTION OF MATERIAL £% a z z
S |5 |3 [233 S&
o 5| < o
of v
o
oy 8 Very stiff yellow and brown cherty clay CH 1.5 6 27.9
A (5YR 5/6) (Clay - USDA) i 7-8
5 . -t E
22 ] )
X 9 Same as No. 8 ] CH * 311 42.7
° (5YR 5/6) (Clay USDA)
(=}
o J
d 50- C
Auger Refusal
P 60 J
— '
- ]
— r
] .
e d -
g — -
"0 )
— -
\
\
—] -
o -
\1 -
E \ -
]
; 80
f TEMARKSS: * Too much chert for PPR.
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING

p.0. BOX 1087 « DECATUR, ALABAMA 35602

Boring No.
Job Neo. 78—45

RS-13

PROJECY
LOCATION:

DDT Landfill Site, Redstone Arsenal, AL

CLIENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809

BORING LOCATION:

See Boring Print

: TYPE OF DRILLING Completion Depth ____4_9__'_9__...__—F0. ) Date 10-03-78
Stondard 499 Depth 1o Water fn Boring @ Completion-41.0 g, wasthor Clear & Hot |
Rock ——-- fr. Depth to Water in Bori hrs, . Ft. '
huger ft. EI-Pvm:n F'.” e Dritier B. Butler
.E =5
: w lotlo -]
E 1 (5 Eye 5 |
E : 1% lz=|o DESCRIPTION OF MATERIAL LR & z z
S |5 |3 233 £%
o M ©
c| v
i . _Topsoil ) ™
N1 | -
N -
AN .
N 1 Stiff red sandy silty oldy ]l 2.0 546 23.
N (10R 4/8) (Silty Clay - USDA) -
N
IN ]
N .
v 10 LY ‘\\ . b 6
U X 2 Very stiff yellowish red silty sandy clay { CL 4.5 -8 18.
H I\ with soft stone -
) (2.5YR 4/8) (Sandy Clay - USDA) ]
- IN Very stiff reddish yellow silty sandy clay ]
‘ \_\ 3 with red sandy lenses JcL 4.25 6. 21.
N (7.5YR_5/8) (Sandy Clay - USDA) 8-11
VNS -
N .- 1
—_toN\ ]
1P 4a\2 Stiff yellow medium plastic clay with sand 4
A 4 and chert ' 1 ¢t 4.0 5-6 36.
%"“5\\< (7.5YR_5/8) (Sandy Clay — USDA) 1 -
; —] -4
N e o) Q Z 9 * 6
— 5 Very stiff brown cherty clay 4 CH 16-10 40.
B XY (2.5YR 5/8) (Clay - USDA)
e * O o
. )
3010\ . X . 1 13
~LAX 6 Very stiff brown highly plastic clay with 1 CH 2.25 9-8 33.
a Q sand and dense chert
i W (5YR 5/6) (Clay — USDA)
o ] .
TN 7 Stiff brown highly plastic clay with dense {CH 1.75 ) 30.
RN sand lenses and traces of chert . 1
.N%E§i (5YR 4/4) (Clay - USDA)
RV N (continued on Page 2)
RRLLTY * Too much chert for accurate PPR.
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Phase 1, Ground-water Quath Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™

P.0. BOX 1087 » DECATUR, ALABAMA 35602

et A A < et P iy AR 3%

Boring No.

RS-13 (P

Job No,

78-45

age 2)

cueNT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809

PROJECT

LOCATION:

BORING LOCATION;

DDT Landfill Site, Redstone Arsenal, AL _

See Boring Print

TYPE OF DRILLING Completion Deopth ____________.____49 9 Ft. DOate: 10-03-78
s'°"d°’d—~——-4—9—'"9—'~"' Depth to Woter in Boring § COmplﬁﬂ.Qn: 41.0f,, Weather: Clear & Hot
Rock . f1. Depth te Water in Boring hrs. Fr.
Auger. ft. Elevotion Fr. Oriller: B. Butler
Eola {823z 28
I - O PR ] DESCRIPTION OF MATERIAL T3 a z z
o > |2 el T8
w a o |23z 50
[a] -g b
"§ 8 Very stiff brown highly plastic clay with | CH 1.75 6 26.1
2 weathered rock and sand 9-7
(2.5YR 4/6) (Clay - USDA)
L ‘
AN 5
o 9 Same as No. 8 CH 2.0 -1—0-:5“— 28.8
\ O (2.5YR 4/6) (Clay - USDA)
Q .
O
k50 TN
Refusal - probably rock or boulder
“ f
3 60 o
D ‘v
et
T 70
e R
—— -
Ea—
-
.
[
h\-—i
— SN
" 80 A K
REMARKS{

c-16
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™ e

p.O. BOX 1087 » DECATUR, ALABAMA' 35602

c-17

Job Ne. 78-45
. !
CLIENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
PROJECT : ]
LOCATION: DDT Landfill Site, Redstone Arsenal, AL ! ‘
BORING LOCATION: See Boring Print ,
TYPE O;ng‘L'NG . Completion Depth —_51:0 e, ] oate: 10-02-78
Standord ___ D2V R e o Water in n rillin
1 g Depth 1o Water in Borlng @ Drilling __ 423 Fy, weathers__Clear & Hot
Rock oo 1. Depth to Water in Boring 24 hrs. 41.5 Ft. !
Auger. fr. Elevotion Fto — Drilfer: B. Butler
3 | 58
: w |aF ! 32
ol |8 s |23
= 12 |2 Iz DESCRIPTION OF MATERIAL 123 g z z
o Z 1< el =
w n |c b3 w
o v 51
Topsoil ﬂ
N j 3
N 1 Stiff brown silty clay , J CL 1.0 v 22.
N (7.5YR 4/4) (Silty Clay - USDA)
N ~
F1040 N 1 : 4
N Wg 2 | stiff reddish brown silty clay Je | 1.0 S| 20.
N (5.0YR 4/6) (Silty Clay -~ USDA) ] 1
N
N ,
N 9 ‘3
N 3 Firm dark red silty clay" 4 CL 1.5 3% 20.
N (2.5YR 3/6) (Silty Clay ~ USDA) |
' \f\ - )y
tT20N. ) 1 2
) W 4 Firm red silty sandy clay 4 CL 1.25 ~>5-35 22.
; TN (2.5YR 4/6) (Sandy Clay - USDA) ] *
‘ L_~ﬂ‘\. 4
b L.} ¢ \
LY
\ - ) L 4 :
*——-\\ 5 Same as No. &4 . 4 CL 2.0 T3 19.
—{ N (2.5YR 4/6) (Sandy Clay - USDA) ] !
—] 4 ]
?30 -\& T 3
§\~° o 6 Stiff yellow and brown highly plastic clay . * s 44,
"\\ with dense chert ]
— 3 (2.5YR 4/8) (Sandy Clay - USDA) {MH
.’\X .
la L 4
~—f N 7 Very stiff yellowish red silty cherty clay | * 10-10 32.
~—~INp (5.0YR 5/8) (Sandy Clay - USDA) {MH i
) \\ ) d i
‘4 K (continued on Page 2) ;
Yuagks, % Too much chert for PPR. i
|
|




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTING™

Boring No, RS“].A (Page ??ﬁ
PO BOX 1087 » DECATUR, ALABAMA 35602 m
: Job Ne. 78-45
| CLIENT: P&C BR, Proc Div, Dir For Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
i PROJECY
| LOCATION: DDT Landfill Site, Redstone Arsenal, AL
BORING LOCATION: See Boring Print
TYPE OF DRILLING | Completion Dapth 93¢0 Fr. Date: 10-02-78
giandard 51,0 __#. Depth to Water in Borlng @ Drilling 42.3 irathers___Clear & Hot
Rock .- mum fr. Depth to Water in Boring 24 hrs, 41.5 Fe. -
Auger. fr. Elevotion Fte — e Orifter: B. Butler )
. v ‘é : = g
S ENEREF 23]
£ 2 e |z3la DESCRIPTION OF MATERIAL 2% & z z
o. > < e sl 8
w v » e li% = O
o n:t g
) 8 Stiff reddish brown sandy clay with demse 1.0 5 21.4
N chert 4 ] =
'6 (2.5YR 4/6) (Sandy Clay - USDA) |MH
¢ | ] :
% 9 Same as No. 8 ‘ i 0.5 4 30.7
o (2.5YR 4/6) (Sandy Clay ~ USDA) MH 5-3
) i
AN\ .
) Firm brown sandy clay with dense chert ] 5
AN 10 (2.5%R 4/8) (Sandy Clay - USDA) MH 0.5 ~7 26.7 |~
1
Boring Terminated e {
i .
I {
! '
;P60 4 : h
i 4
T
] 4
e R
et . .
70 « -
AT i
S -
Qe A
= -
— ]
:“\
]
t0l__ N
““ARKS:

c-18




Phase 1,

S TESTHNG™

P.0. BOX 1087 ¢ DECATUR, ALABAMA 35602

Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

Boring &o. RS-DIS

3 P Job No. 78"68
‘a cuent: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 ‘
(O PBeATION: DDT Landfill Site, Redstone Arsenal, Alabama |
L v : 1
4 BORING LOCATION: See Boring Sketch e
| TYPE OF DRILLING Completion Depth __66.4 F1. Date 11-14 & 15-78
3 Standord 66,4  _n Depth to Woter fn Boring @ Drilling —65.0 ke Weather: Cloudy & Warm
[ 79 R | Depth to Woter in Borin __ZA___ hes, — 27,0 Fr.
% Auger. ft. E:::m::n F'.. __._o_,j_._:__.._...‘ Driiter: B. Butler
. »n .35 3 3 E
I B R ERER L 25 &
:1 = 12 |z x5 DESCRIPTION OF MATERIAL £ % & z z
R R P Lzé% 3.8
- i ,,,‘s 3
‘; f Topsoil and sandy silt
. N4 '
1N |
\\ k .
- N . - 5
g NP |1| stiff drak red silty sandy clay lc | 4.0 = | 18.0
\" (10R 3/6) (Sandy Clay - USDA) .
. N .l
1 AN ]
o TN | 2| same as Mo. 1 teL |25 3551 17.4
3 N |
\F‘ ] .
1 J \ - o
. . o .
: >\Z 3| same as No. 1 leu | 2.5 2| 234
3 N| ]
! L\'\ -
20 N. |. h
g N \X 4| Same as No. 1 4 CL 2.5 -73—1-*6- 16.8
W '
1 N\ ‘
‘; 5| Very stiff yellow and red medium plastic {CL | 3.75 1031,3 32.1
3 N sandy clay 1 ‘
A (2.5YR 4/8) (Sandy Clay - USDA) 1
3 -30 X o . ¢!
]\ <] 6 | Stiff yellow and red medium plastic sandy JcL | 3.75 57 48.5
R clay : ‘
3 : (2.5YR 4/8)  (Sandy Clay - USDA) |
- ’ -
3 O 7 | Stiff yellow and red medium plastic sandy 4 CL 2.75 '6-5-8 30.6
\ clay with sand lenses 1
«; (2.5YR 4/8)  (Sandy Clay - USDA) 4
L 40 N (continued on page 2) ] :
# REMARKS: ‘

c-19
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Phase 1, Ground-water Quality Assessment No. 38—26—0475—84, Jan - Jun 84

3 TEST \'g(] h | Boring No. RS-01l5 (Page =

£.0. BOX 1087 « DECATUR, ALABAMA 35602

JobNo. 78-68
3 CLIENT: P&C, Proc Div 'for Proc & Prod, Bldg. 4488, Redstone Arsepal, AL 35809
f_ggfﬁfm DDT Landfill Site, Redstone Arsenal, Alabama .
j BORING LOCATION: See Boring Sketch _ ‘
TYPE OF DRILLING  * § Complation Depth 6624 Fr. ‘ Date: 11-14 & 15-78
j Sioﬂdﬂf"————-—g-é’—i-—-"' Depth to Water in Boring @ ;rl:“ing ___6.5_;_(71__6...._ Fr. Weather: Cloudy & Warm
[ P A | ° oter in Borin hes, s Fr.
Ao f zlp’h':‘w,: Bering * Dritter: B, Butler
_% 1711 [ ANSENIERERESE S L s 8 ovat) .
. - |127s 28
o e S8 =&
41z 19 1% lasa DESCRIPTION OF MATERIAL £ % S z 2
e 15 |3 1285 £
O ‘"-:c: 5,
§ ;x 8] Stiff yellow and red medium plaétic sandy CL 3.25 | 1038 31.4
\ clay with sand lenses and soft stone ] P
; "N (2.5YR 4/8)  (Sandy Clay - USDA)
o
) ) 6
; ‘ 9 | Same as No. 8 Jer | 2.0 | | 57.5
LI ’ '
"50 -. . “ .
. 10| Same as No. 8 iCL 2.25 ~—5—f*_-7—— 30.9
. © T -
. o -y
s\ J
e, 11| Same as No. 8 {CL 2.5 8f7 22,1
Q ?
g\ 1
160 1- N\, 12| Same as No. 8 {oo | 1.5 = | 33.8
on 9§
DN Stiff brown highly plastic clay with sand
-\ and weathered rock 1 7
&, 13) (7.5YR 4/6)  (Clay - USDA) qeu | 0.5 S35 | 225
Refusal - Probably rock or boulder E
- - J
70 J
.1
]
] Sy
- 80

REMARKS: ' c-20
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

~ TESTING™

-016_

Borin o. RS
P.O. BOX 1087 ¢ DECATUR, ALABAMA 35602 Rering N i
B Job No. _78-68
34 CLIENT: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
4 E‘S‘Sfﬁu DDT Landfill Site, Redstone Arsenal, Alabama
4 BORING LOCATION; See Boring Sketch
] TYPE OF DRILLING Compierion Depth _5__5_'.9___.__F0. Date: 11-15-78
:} Standord » 35.0 ke Depth 10 Water in Boring @ Dritling _90.0 _ f. Weather: Cloudy & Warm
Rock o #. Depth 1o Water in Boring hes, Ft.
Avaer . Elevation Ft. Oritter: B. Butler
115 2 |8 FslE - 3 .
] Eo1E ol a3 DESCRIPTION OF MATERIAL £% & z 3
418 |15 |5 [23% 35
a b B
. &g
} S |__Topsoil, silt and red silty sandy clay |
"3 y .\\ ‘ j
= _
N - . 4
3 N 1| Stiff red silty sandy clay jcL 2.25 o7 25.9
: N (10R 4/8)  (Sandy Clay - USDA)
N .
10 4 M\ , _ : ) 7 |
N - X 2 | Stiff red silty sandy clay with coarse to 4 CL | 3375 22.2
3 ‘N medium grained sand lenses 12-11
i i &
AN -
3 AN . 5
: AN 3 | Very stiff yellow and red medium plastic 4 CL * 6-9 35.5
- g clay with sand and dense soft stone 4
3 o (2.5YR 5/8) (Clay - USDA) ' |
-o 1
20 k ) - 1 6
3 \\ - 4 | Very stiff yellow and brown medium plastic d{ CL | 4.25 98 25.0
3 o\ clay with sand and soft stone .
N (5YR 5/6) (Clay - USDA) ]
<
e 5 | Same as No. 4 4CL | 3.5 9-10 37.3
$ : ;
i &N |
SN ]
! ) QX 6| Very stiff yellow and brown medium plastic 4 CL * 8510 25.4
-9 clay with sand, soft stone and chert ]
! \\<% (5YR 5/6)  (Clay - USDA)
[ 0
"x o 6
g N 12X 7} Stiff yellow and brown medium plastic c¢lay {CL | 3.0 67 43.6
. °‘ with sand, chert and black ore traces 1 ‘
i . : 4
i L40 \© (continued on page 2)
REMARKS: * Too much chert for PPR. ‘
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Phase 1; Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

'l ESTING™

N

2

“

Boring No. R5-016 (Page
P.O. BOX 1087 = DECATUR ALABAMA 35602 )
" Job Ne., 78-68
" cuent:  P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsemal, AL 35809
P BeATION: " DDT Landfill Site, Redstone Arsenal, AL | | |
BORING LOCATION: See Boring Sketch
TYPE OF DRILLING Completion Depth _29:0 Fr. Date: 11-15-78
Standord 55.0 fr. Depth to Woter in Boring @ Drilling _:__é_O_:.Q____. Ft. weather: Cloudy & Warm
Rock - it Depth 1o Water in Boring e Ft.
Auger. fr. Elevation Ft. Drilter: B. Butler
. .2 ie
Eola s 2s z 8.‘-8.’; .
z 12 1% (223 DESCRIPTION OF MATERIAL B e z z
o | > 13 |esl2 =47
8 1% 1> B3 58
.-& 8] Very stiff red medium plastic clay with ] CL 2.25 4 28.7
L sand lenses,chert and layers of gray highly] 6-9
.o plastic clay (2.5YR 4/6)  (Clay - USDA)
o\ 9| Very stiff brown medium plastic clay with 1cL 1.5 —-6—4_—8—- 33.4
g sand and chert
"N\ (5YR 4/6)  (Clay - USDA) |
O ]
=50 . . con * 7
2 10| Very soft yellow highly plastic clay with | CH 5.0 40.2
chert and possible open voids ]
O\ (5YR 5/8)  (Clay - USDA)
Q@ : S
0
Refusal - Probably rock or boulder 4
o 60 o} - -
o 70 - L
;
L 80
REMARKS: * Too much chert for PPR
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-

M TESTING™ -

84, Jan ~ Jun 84

{
RS-017

4 P.O.BOX 1067 » DECATUR, ALABAMA 35602 Boring No. ;
'i ‘ Job Ne. .78-68
: 3 cueny: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809 :
4 PROJECT
~ LOCATION: DDT Landfill Site, Redstone Arsenal, AL
4 BORING LOCAYION: See Boring Sketch
- TYPE c;r;) DSILLING | Comptetion Dapih 50.0 g oater__ 12-11-75
33 Stondard 200 Depth to Woter In Boring @ Orilling . Ft. Weather: Clear & Cold
= R 27 pp—————— Depth to Water in Boring (97 T 4 N
- i Avaer. ft. -} Elevation Ft. o o Dritier: B. Butler
Lola |8 EYE 35
. T o a Elmtw = @
_—,i 12 | m3s DESCRIPTION OF MATERIAL 28 & z z
21e 15 |3 Bds 2] °
a 22k 58
3 e -
, bj \ | 3? Topsoil mixed w/red silty sandy clay
TN L ]
. . .9
' \‘\x 5?‘. )
“ . ) d :
3 N 91| Red Silty Sandy Clay Yoeu } 2.25 4 23.9
& N1 _§< (10R 4/6) (Sandy Clay ~ USDA) 5-6
g ~ N \- \ . -y
¢ 3 3 \'T \\. 4
o 10'\' \‘\ \ o
) N/ 2 | Same as No. 1 lcL | 4.0 7 19.5
% N 10-11
i N
\.\.\ N Y
NG o 3 | Very stiff yellow and red silty sandy clay J CL | 4.5+ 7 22.1
. N (25YR 4/8)  (Sandy Clay - USDA) ] 9-14
N LY
1 -
o \ - 1
.’ 3 20- Q C
3 \ 4 | Very stiff gray, red and yellow medium JcL | 4.5+ 9 17.8
& o plastic clay w/sand lenses and dense soft | 14-19
4 stone i o ~
; =\ \ (5YR 5/8) (Clay - USDA)
, g, \ % 5| Very stiff gray, red and yellow medium CL | 3.5 7 27.3
} X | .| plastic clay w/sand lenses and soft stone | 9-12
- AN Q (5YR 5/8) (Clay - USDA) ]
} N o .
{ F 3o o N B ’ 1
* |6 | Same as No. 5 . . 2.5 5 | 28.8
% o g [N 11-11"
# ) ‘Q \ o
f% .1 \\\7 Very stiff gray, red and yellow medium lou | 3.0 8 | 24.7
: - ~ plastic clay w/black ore traces 4 11~-15.
( ™ N\ @ (5YR 5/6) (Clay - USDA) ) j
L 3 \ _ ]
; 3 L 40 B N (continued on page 2)
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84
4

| TES—-E“E N G _ Boring No. RS-017 (Page 2)

4 P.0. BOX 1087 s DECATUR, ALABAMA 35603

iy

. Job No. ©78-68
% CLIENT: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arsenal, AL 35809
© LocATION: DDT Landfill Site, Redstone Arsenal, AL
§ BORING LOCATION: See Boring Sketch
-
TYPE OF DRILLING Completion Depth 50,90 F1, Date: 12-12-78
‘ Stondord 50.0 fe. Depth to Woter in Boring @ Drilling o Fr. Weather: Sunny & Mild
* Roek e Depth to Water in Boring hrs, Fs.
. Avaer fr. Elevation Fto e Dritier: B. Butler
I o5 -
- N _—
Y o la m? 2 38
| 8 12 |35 2l &
T 12 |y iEds DESCRIPTION OF MATERIAL 8% & z z
a > « ﬁ[.. o .é @
s i v nu} = SO
o A3
§ 40 -
& L N 8| Very stiff gray, red and yellow medium J CL | 2.5 6 26.6
N N plastic clay w/thick sand lenses and 1 10-11
I \ soft stone traces ]
283 (Clay - USDA) 4

Same as No. 8 4 CL 3.0 20.8

Ak

8-13

50

Boring Terminated

4
- e
- 60- J
.
| b 70 ? 1
1
| ,
] ]
L 80
REMARKS: ‘

C-24




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

N

TESTING™ 018

50, BOX 1087 » DECATUR, ALABAMA 35602

: . ‘ Job No. 78—68
CLIENT: P&C, Proc Div for Proc & Prod, Bldg. 4488, Redstone Arse;nalL'AL 35809 ‘
( f_’é‘éfﬁlu‘, DDT Landfill Site, Redstone Arsenal, AL |
! BQR]NQ LOGATION: See Boring Sketch ‘
TYPE OF DRILLING Complation Depth 46.0 F1. Date: 12-11-78 ‘
% . Srandard .———é—é—'—q——-—-—-‘"- Depth to Woter In Boring @ Drilling [E— o B weathers Clear & Cold -
LR P R —————— Depth to Water in Boring hes, Ft. !
- Aupet . Elevation Fto oo e Dritler: B. BUtler
A
4 ﬁH .
. M » ==
1 w 3 Y ﬁg g : E x
1T1E 12 |5 |84 u DESCRIPTION OF MATERIAL 23 o z z
a 15 |2 HHS 58
w v a3 i
3 nar
‘é ke ro
4 L ."&6 Mixture of topsoil & red sandy silty clay A
i A _ ]
; N 2 |
p N S ]
4 - N QO
\:\ 49
) , . 1| Very stiff red sandy silty clay JoL | 2.25 6 24.0
NN
: NE \\\ (10R 4/6) (Silty Clay - USDA) ] 7-9
: \.5 \ ]
i L 104" N \ o J
_ \'\\ 2| Same as No. 1 _ 4 CL | 2.5. 7 23.5
. NN | . 12-15 .
N N ]
1 . .
E N\ e N 3 | very stiff yellowish red clay w/sand ]18sC | 2.5 10 13.0
) N\ :U' (10R 4/8) (Sandy Clay - USDA) ] ' 11-11
i X ;:E ]
,3 ] 20.'"..“ X\ 4 | Same as No. 3 1sc |25 | _7 '] 15.0
- N \\\ S | 71
( . 5 | Very stiff yellowish red clay w/soft sand sc | 3.5 8 16.9
} X 1 stone (lOR 4/8)  Sandy Clay - USDA) - 10-10
a NEEN B R 1 .
3 [ 307 X\ 6 | very stiff gray, yellow and red medium oL | 3.5 6 24.1
) plastic clay w/dense sand 4 8-9
% 3 i:: (2.5YR 4/8)  (Clay. - USDA) !
& \ J ‘
g \ZL‘ 7 | Very stiff gray, yellow and red medium Jecn | 4.0 5 20.7
;/\,[ i o0 \Y plastic clay w/soft stone 4 8-9
/ 3 4 {k (2.5YR 4/8)  (Clay - USDA) :
. il J
“ . M ti d
40 ) (continued on page 2)
REMARKS:

c-25




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

“TE S ING™

Boring No. RS-018 (Page 2)
P.0. BOX 1087 » DECATUR, ALABAMA 35602 :
&] 4 Job No. 78-68
CLIENT: P&C, Proc Div for Procw§4Prod, Bldg. 4488, Redstone Arsenal, AL, 35809
pROJECT DDT Landfill Site, Redstone Arsenal, AL - ’
4 BORING LOCATION; See Boring Sketch
- TYPE OF DRILLING {l Completion Depth 46.0 Fi. » Date: 12-11-78
j Stondord -————é—@-’*o"—“—“" Depth to Water in Borlng @ Orilling — . F1. Weather: Clear & Cold
Rock oo 1 Depth to Water in Boring hrs, Fr. B. Butler
Avaer. 1. Elevotion Ft. ’ Drilter:
y 3
N o =5
i R = 38
K Lt Q J e 4 o _?j @
J = 2 |3 {E45 DESCRIPTION OF MATERIAL 2% s z z
e > 1« lHefe z8
w o i 3 S50
o S 3
4| 40 i |
‘ ) >—{ 8 | Very stiff gray, yellow and red medium { CL | 3.5 6 20.6
N\ \ plastic clay w/sand lenses ' ] 9-10
i o (Clay - USDA) 4
; N \ (2.5YR 4/8) (Clay - USDA) s ]
i N \ 9 | Same as No. 8 le | 1.0 6 25.1
: 8-8
; Boring Terminated
4P 501 ]
" 60" J
2 .
i .
l R
§ - 704 A ]
i
! ;
~ 80
REMARKS:

C-26
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Phase 1, Ground-water Quality Assessment No.

e 1}

TESTING™

38-26-0475-84, Jan - Jun 84

Boring No. RS-019
P.O. BOX 1087 » DECATUR, ALABAMA 35602

Jsb No, 78-68
CLIENT: P&C, Proc Div for Proc & Prbd, Bldg. 4488, Redstone Arsenal, AL _ 35809
DOCATION: DDT Landfill Site, Redstone Arsenal, AL '

BORING LOCATION:

See Boring Sketch

c-27

TYPE OF g(R)'LOUNG Completion Depth __._3.0_&..___.Fl. Date: 11-16-78 ‘
Stondard IV eV gy, Depth to Woter fn Boring @ Drilling __.____5_6___ F1. Weather: Partly Cloudy & Mild
Rock e, Depth to Water in Borin “hrs, .0 F1. ‘
Auaer . El:vcoion Ft. o Orlller: B. Butler
E ’ 3
o O = 33
x a | [Hdw 9 = x
e = |3 [ DESCRIPTION OF MATERIAL 23 & = z
o > < n< o =
w w v H= > O
o nyl K
Ne 1Y SE
NN [
: \\ o ’
"\< P 1
Lk IN 0]: o b
\‘ 04 ’ ’ 4
"N \\ 1| Stiff red silty sandy clay l cL 0 4 20.7
N N (2.5YR 3/6) (Sandy Clay - USDA) 5-7
N : .
N
N § :
'10'.'\'\‘ N \ 2 | Same as No. 1 : CL .5 4 22.0
...\ \ ' 5-7
\.\.‘\
N i ~ ]
\\Z 3] Same asNo. 1 4 CL 5 4 20.6
T'\\- ) '&' . 6-9
N 1N ~ )
Sils ]
b 20 4 \-\ \ 1
N . Y4 Same as No. 1 4 CL 5 4 20.9
N b 7-8
Nl B
$ . o 4 :
- 2 5 | Very stiff red medium plastic.clay w/sand ] CL .25 6 35.9
‘o 4 \{ and soft stone 4 o 9-12
.. \ (2.5YR 4/6) (Clay - USDA) J
RETAN 0\
Boring Terminated .
“ 40
- REMARKS:




Phase 1,

TESTING™

O. BOX 1087 » DECATUR, ALABAMA 35602
Lab & Base Support Branch,

o

Ground-water Quality Assessment No.

CLIENT:

38-26-0475-84, Jan - Jun 84

RS@8L

Boring No.

Job Ne. 13403

Procurement Division D, P & PD USAMICOM, Bldg. 4488, Redstone Arsenal AL 35898

PROJECY
LOCATION:

DDT Landfill Monitoring Wells, Contract No. DAAH03—84—0,498

BORING LOCATION;

N 1,504,571.0; E 253,079.6

1-09-84

- TYPE OF Zgl%ms Campletion Depth 40.5 ,;,.29 ’ Date:
Standard o~ T 1. - e .
Depth to Water in Boring @ Orilling Ft.. | weathers__Partly Cloudy & Mild
Rock — o fr Depth to Water in Boring hrs. F1. B. Butler
Ayger . evati . . Dritler; hd
a fr Elevation Ft. 4 DR 55-2
- &
- . - 12 )
Lol |8 22 ?
E 12 |2 |z DESCRIPTION OF MATERIAL ! B z z
WERERE 2 | B
o 5 5l . —
& =¥
_ i Topso1L
| g\ .
- ‘ VERY STIFF dark red: 2.5 YR 3/6 sandy ]
- N silty CLAY |
‘ Z 1 204.511t; 194 fine to 1.ned1um sand 4 wp oL 5 27.3
- . (moist; residual/alluvial) _ =73
| , «>\
_-10-.‘.Z 2 1im | cL 7 30.3
' 7 12-13
VERY STIFF red and olive vellow: 2.5 Y 6/8 ]
sandy CLAY with traces of soft stone 1
3| 20% fine to medium sand 1w CL 6 19.9
(moist; residual/alluvial) y 9-10
4 1 MP CL 5 24.0
‘ 7-9
STIFF yellow and red: 2.5 YR 4/8 CLAY 7
| with 20% soft stone fragments
5| (moist; residual) 1 HP CH 4 41.9
] 5-7
) p
)
AN& o4
30 k STIFF yellow and red: 2.5 YR 4/8 CLAY '
"o T\e < 6| with 40% layered chert 1 HP CH 7 33.6
o (moist; residual) ] 8-8
AW
A
) ! -1
o OX 7 STIFF yellow red: 5 YR 5/6 CLAY with 4 HP CH 7 26.5
o 40% layered chert 1 7-8
AN ‘ (moist; residual)
b {40 DY 57 8 1w | cu 26 -—
gty
REMARKS: *

C-28




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

Gl

'tfid_1r_§EE:§§5§;mE-nE g\\g (:EQmuun

P.O. BOX 1087 + DECATUR, ALABAMA 38602
Lab- & Base Support Branch,
CLIENT: Procurement Division, D, P & PD, USAMICOM, Bldg.

Boring No.

RSP82 |

Jab No.

13403

‘ =
4488, Redstone Arsenal, AL 35898

Gg PROJECT  DDT Landfill Monitéring Wélié,'héntfééﬁvﬁélmﬁAA§d3~E4JO498

: BORING L OCATION: N 19503,952.1; E 253,114.6 o

TYPE OF DR“"U’&AG;L . Completion Depth 40.5 #?‘. ; Data: 1-06-84
d 40.5 2 Danth to Water in Boring § Drilling ,}_}..__.._.W Fe. Weathers Partly Cloudy & Mild
. Depth 10 Wotar in Boring Aok, Fr. Y ; ’
; , . Butl
" o Elevation Fi. £ Dritter: DR Sg_zer ‘
= o i
- o Eﬁ ey 1:‘
s 5 1% 25z 3] 172} |
BN IE |2 & el DESCRIPTION OF MATERIAL o A ‘ z
gg%%@ s 15 3 §3 E ‘ 2 o z
e I —
5 A
Dark red silty sandy CLAY
Topsoil
Red and vellow silty CLAY
STIFF dark red: 2.5 YR 3/6 silty sandy CLAY | %
11 257 fine to medium sand; 20% silt 1 cL ——34— 15.6
{moist; residual/alluvial) 5‘?
2| VERY STIFF dark red: 2.5 YR 3/6 silty ¥ | CL 4 17.9
sandy CLAY 6~7
25% fine to medium sand; 207 silt
(moist; residual/alluvial)
3 MP CL 7 17.9
10-11
P20 4 MP SC 10 11.7
10-11
MEDIUM DENSE red: 2.5 YR 4/6 clayey SAND
30% fines ]
5 (meist; residual/alluvial) M sc g! 15.6
11-14
6 MP | SC 8 16.1
11-14
; : ] ‘
VERY STIFF yellow and red: 2.5 YR 4/6 sandy |
CLAY with traces of gray clay
71 40% fine to medium sand MP CL 7. 18.5
{moist; residual) 9-10
:I\ N '
! ) VERY STLFF reddish yellow: /.0 IR 0/8 CLAY .
A 40 Sit with streaks of sandy clay and softstone¥* HP CH 5 16.9
' 10-10

* traces, 10% fine to medium sand (moist; residual)




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

b

TEST' NG Boring No. RS@83 (Page 1 of

P.0. BOX =087 » DECATUR, ALABAMA 35602 —
Job No, 13403 B "
Lab & Base Support Branch, :
CLIENT: Procurement Division, D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898
PROJECT

B Location:  DDT Landfill Monitoring Wells, Contract No. DAAHO3-84-0498
BORING LOCATION: N 1,503,953.3; E 253,304.4

- TYPE OSFODRSILUNG Completion Depth _______.50. 5_._...._..._.F'. ‘ Date: 1-06-84
mitun:ord . :t. Depth to Water fn Beelng @ Orilting __ DLV Fy, Weather: Sunny & Mild
ock . Depth to Water in Baring hrse e Ft.
Avaer .t Efevation Ft. __024,0 ~° Dritter: g}.{ ggféer h
| 3 5
- w |ak
Lola |8 Es3 3 9 .
z g 1% [z=14 DESCRIPTION OF MATERIAL b @ z z
5|5 |3 2% 8 =
1o 535 < —
F: ™
m —Topsoil .
Y '
) 'NX l b
X M | CL 5 22.1
X .
: STIFF dark red: 2.5 YR 3/6 sandy silty CLAY]
S L0 % | Z 21 25% silt and 20% fine to medium sand 4 Mp CcL -5 21.8
» N (moist; residual/alluvial) ] 8-9 ‘
v [l \ h /-\“
NS |3 lw| 8 21.5
) i 13-11
1\‘ p
-& ]
20 4N z 41 VERY STIFF gray, yellow, and red: { HP | CH 7 36.3
AN 2.5 YR 4/8 CLAY with softstone and traces 8-9
AN of sand 107% soft stone fragments 1
AN (moist; residual; alluvial) .
\ \Z 5 {m | cL 6 | 18.9
AN VERY STIFF gray and reddish yellow: : 12-12
ANG 7.5 YR 6/8 sandy CLAY J
R 15% medium sand :
\, (moist, residual/alluvial) e
m-m 0 6 {dw | e | _6 | 28.7
N ] { 10~10 %
S . -
- Nl VERY STIFF strong brown: 7.5 YR 5/6 . -
AN 7] CLAY with sand streaks and softstone traces 4 HP |CL-CH 6 20.2 .
S 30% fine to medium sand in streaks i1 MP 8-11
o S, (moist; residual) .
} D ."« 4
m N 1 _Hp | cL-CH 6 39.5
L 40 e 83

REMARKS:

' continued on Page 2 I N

€-30
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84. Jan - Jun 84 ?

M BreEgTING e RS081 _(age 2 of 2

an  P.O. BOX 1087 « DECATUR, ALABAMA 35602 . 13403
Job No.
Lab & Base Support Branch, ‘
CLIENT: Procurement Division, D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898
PR Con:  DDT Landfill Monitoring Wells, Contract No. DAAH03~84-0498 |
. sominG LocaTion. N 1,503.953.3; E 253,304.6 o ~ Aol et
TYPE QF DR‘LLING Complation Depth _._._..__....._...._..50‘ 5 Ft. ' Dates 1-06-84 ‘
R ., Standard 30.3 o, Depth te Water in Becing @ Drifling Py F Weather: V Sunny & }dld
. Roek — oo R Depth so Woter in Boring hes, Fe. ) T
} Butler
Auger. 3 vation Fr. ___ 024,0 Dritter: B. Butl
) Elavation Fi. i ) DR 553
] < >
hd . e . o
£ola |8 e 3
R DESCRIPTION OF KATERIAL D 8 z z
MERERE a| 2
o m%‘ < -
€ B4
VERY STIFF stromg brown: 7.5 YR 5/6
CLAY with sand streaks and softstone traces |
9 30% fine to medium sané in stLeaks 4w |cL-cH 7 1.5
(moist; residual)" i e
STIFF yellowish red: 5 YR 5/8 cherty CLAY
40% chert fragments )
10| (moist: residual) HP CH 13 ————
17~14

Boring Terminated

PR SN U S

PV S W |

-60- ) 9

te

L 50
REMARKS:

FORM NGO 14

— 1
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Phase 1, Ground-water Quality Assessment

W resTiNnG

No. 38-26-0475-84, Jan - Jun o=

Boring No. RSB84

L2 LIV IR

4 P.O. BOX 1087 » DECATUR, ALABAMA 35602
m Job No. 13403
Lab & Base Support Branch,
. CLIENT: ¥ procurement Division, D, P & PD, USAMICOM, Bldg. 4488, Redstone Arsenal, AL 35898
- [‘é‘éﬁ%.,, DDT Landfill Monitoring Wells, Contract No. DAAH03-84-0498
. .BOR|N§ LOCATION: N 1,504,036.5; E 253, 361.8
- TYPE 3&) DgiLLlNG Complation Depth 40.5 F1. ' Date: 1-09-84
vl S : dord : fr. Depth to Woter in Boring @ Drilling __.__..___.._.26'5 F1. Weather: Sunny & Mild
Rack fr. Dapth 10 Woter in Boring hes, Fr.
Auger. fs Elevation Ft. _____1_9_:.§__.__. Driiter: B. Butler
\ DR_55=2
2 5
. » [ .
< |3 % 552 o
: x o |a Fw -t 2}
= x |3 |ax|d DESCRIPTION OF MATERIAL o < z 2
5 |* > B3 3
5 &
F N\
-' - \\ 1
| ,\;SEEZ 1 : {Mp | cL 7 17.8
- N STIFF to VERY STIFF dark red: 2.5 YR 3/6 1 8-9
: ,\%- silty sandy CLAY ]
b N 30% fine to. medium sand; 20% silt 1
N (moist; residual/alluvial) 1
- - 10 '\\.\Z 2 1w | cL 6 7.7 ¢
, N : 6-6 —L
| R )
+ \\| B
Illll ,§\: 3 <M | CL 6 22.3
) 8-10
| XA )
; TZO'-é\FESz 4 {w | o 6 18.5
3 ¢ Y VERY STIFF dark red: 2.5 YR 3/6 silty : -9
\\: sandy CLAY with sand streaks ' ]
N 40% fine to medium sand; 15% silt 1
- \wf (moist; residual/aluvial) 1
JIN |5 {w | oL 8 14.8
X e : B89
= -
el 4
m 30 \\Z 6 { NP | sC 4 19.3 .
;g{; LOOSE red: 2.5 YR 4/8 silty clayey fine SANI 3-4
\;ﬁ( 20% clay; 10% silt 1
- \\ (saturated; residual/alluvial) 1 -
O . -
&;g: 7 4 NP | sc 3 18.2
e\ - -5
[ -y °
J\iﬁ ]
' N ]
m L 40 JalNY 8 NP sC 3 16.9
5-5 :
m REMARKS: TN
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APPENDIX D

SOIL ANALYSES
(Source: References 4 and 5

D-1
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

P&C_BR,

P. O. BOX 1087

TESTINC

1738 3TH AVENUE S E PHONE! 208 « 353+2010

DECATUR, ALABAMA 33601

TABLE NO. 1

INCORPORATED

REPORT OF SOIL ANALYSIS

Proc Div, Dir for Proc & Prod, Redstone Arsenal, AL 35809

CLIENT

JOB PROJECT

SAMPLE FROM

DDT Landfill Site, Redstone Arsenal, AL

SOURCE OF MATERIAL

Boring No.

Boring No. ] Boring No. Boring No. Boring No. Boring No.
SAMPLE LOCATION: .RS-7 RS-8 RS-8 RS-9 RS-9 RS-10
Sample No. Sample No. Sample No. Sample No. Sample No. Sample No.
ST-5 ST-6 ST-7 ST-1 ST-2 ST-8
Dept. Ft 129.5-30.5|14.0-16.5{29.0-31.0[14.5-16.0/29.5-30.5 [29.5 - 31.5
Unconfined Compressive Strength, P.S.F.
Vane Shear 5trength, P.SF.
Unit Weight, Wet, Lbs. Per Cu. Ft. * 117.7 ']'_31 8 130.7 ¥ 121.2
Unit Weight, Dry, Lbs. Per Cu. Ft. * 99.3 109.9 114.7 *k 97.0
Moisture Content, Percent 11.5 18.5 19.9 14.0 %% 24.9
Specific Gravity o
Solid Volume Weight Lbs. Per Cu. Ft.
:  Liquid Limit NP 46 36 81 51 64
. Plastic Limi :
| astic Limit NP 32 19 37 22 29
. Plastici
: Plasticity Index NP 14 17 44 29 35
i Classificati
assification SP-SM sC sC CH CH CH
P -6 -7 -8 -7
ERMEABILITY * 2x10 1x10 3x10 %% 3x10
k (cm/sec)
v
EMARKS: * Sample too sandy to hold together for undisturbed testing
*¥* TPoo little recovery for -testing.
- NP Non-plastic (Atterberg limits .not measureable)
' TS P . )
" JOB No.

7845

D-2
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Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TESTI

DECATUR, ALABAMA 33601

CLIENT

ol

’

P. ©O. BOX 1087

173¢ 3TH AVENUE S E

PHONES TOS - 3%3-2910

REPORT OF SOIL ANALYSIS

TABLE NO. 1 (cont'd)

|
]
B!
|
1

JOB PROJECT

SAMPLE FROM

DDT Landfill Site, Redstone Arsenal, AL )

SOURCE OF MATERIAL

- Boring No. Borihg No. I Boring No. Boring No. Boring No. Boring No.
SAMPLE LOCATION: RS-11 RS-11 RS-12 RS-12 RS-13 RS-13
Sample No. Sample No. Sample No. Sample No. Sample No. Sample No.
ST-3 ST-4 ST-9 S-6 ST-10 S-6
Dept. Ft [14.0-16.5 [27.0-29.5 |15.0-17.5 | 30.0-31.0 |15.0-17.5 3p.0—31.0
Unconfined Compressive Strength, P.SF. :
Vane Sﬁe'a'r Strehgth, PSE. |
Unit Weight, Wet, Lbs. Per Cu. FL. * 131.7 ' 110 5\ I 11'6 5 o
Unit Weight, Dry, Lbs. Per Cu. Ft. % 108.9 87.0 - 93.5 .
Moisture Content, Percent 14.3 20.9 27.0 —— 24.6 —
Specific Gravity
Solid Volume Weight Lbs. Per Cu. Ft.
Liquid Limit NP 50 53 62 32 - n
Plastic Limi
,,,,, 5 ic Limit NP 15 27 27 21 - 36
Hasticity Index NP 35 26 35 11 35
Ciassificati |
een M CL-CH CH CH cL _MH
YERMEABILITY 2x10™" 1 x10”7 1x1078
© (em/sec)
i ,"‘XRKS:
* Sample too sandy to hold together for undisturbed testing |

78-45




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 384

i
‘%

P. O. BOX t087

T _

173 STH AVENUE S E

STINC

DECATUR, ALABAMA 335001

R
INCORPORATED

PHONE: 20% « 353-2010

REPORT OF SOIL ANALYSIS

TABLE NO. 1 (cont'd)

P&C, Proc Div, Dir For Proc & Prod, Redstone Arsenal, AL 35809

'CLIENT
JOB PROJECT DDT Landfill Site, Redstone Arsenmal, AL
SAMPLE FROM .

SOURCE OF MATERIAL

78-45

D-4

Boring No. Boring No. i Boring No. Boring No. Boring No. Boring No.
SAMPLE LOCATION: | “Re-14
Sample No. Sampie No. Sample No. Sample No. Sample‘ No. | Sample No.
5-6
Dept. Ft | 30.0-31.0
Unconfined Compressive Strength, P.SF. TN
Vane Shear Strength, P.SF.
Unit Weight, Wet, Lbs. Per Cu. Ft. . - ¢
Unit Weight, Dry, Lbs. Per Cu. Ft. —
Moisture Content, Percent
Specific Gravity ]
Solid Volume Weight Lbs. Per Cu. Ft. .
Liquid Limit 58
iiljstic Limit 34
i.’lasticity Index - 24
(“Z_lfsiﬁcaﬁon MH
HEMARKS:
J»{Nl;
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APPENDIX E
MONITORING WELL AND LYSIMETER

CONSTRUCTION DETAILS
- {Source: References 3, 4 and 5)

E-1




Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

TABLE E-1. MONITORING WELL CONSTRUCTION DETAILS

»

Total Depth to Top Length of Depth to
Well Diameter Depth of Well Screen Hell Screen Water
Number (inches) (feet) (feet) (feet) (feet)
RS010 2 74.2 59.2 10.0 52.86
RSOM 2 60.9 45.9 10.0 23.14
RSO15 2 66.4- 51.0 10.4 22.13
RSO16 2

55.0 40.0 10.0 35.34

E-2



PROJECT _DDT Wells

DAAH@3-84-M-(498

Redstone Arsenal,

GROUND

AL
-

DATE 14 Mar 1984

GROUT

-
\

BENTONITE
SEAL

SAND

\

A~ TOP OF BENTONITE SEAL
B~ TOP OF SAND

C— TOP OF WELL SCREEN
D — TOP OF SEDIMENT TRAP

£~ TOTAL WELL DEPTH

TABLE E-2, GROUNDWATER MONITOR WELL SUMMARY

WELL NO.

RS@S1 | RsP82 | RS@83 | RS@84
A 21.0 44.0 47.1 19.8
B 24,0 | 47.0 50.1 | 22.8
¢ 25.0 48.0 51.1 23.8
D
40.0 68.0 66.1 38.8
E 40.2 68.2 66.3 39.0
GROUT
THICKNESS 21.0' | 44.0 47.1 19.8
BENTONITE SEAL
THICKNESS 3.0 3.0 3.0 3.0
LENGTH OF’
PIPE - 42,8 71.0 69.2 41.9
LENGTH OF
STANDPIPE 2.6 2.8 2.9 2.9
LENGTH OF
SCREEN 15.0 20.0 15.0 15.0
LENGTH OF
SEDIMENT TRAP| 0.2 0.2 0.2 0.2
SCREEN
SLOT SIZE 0.01"  o.01" 0.00]  0.01"
INITIAL
WATER LEVEL 29.0 31.0 Dry 26.5
24 HOUR
WATER LEVEL 26.6 57.9 50.9 24.9
GROUND LEVEL
ELEVATION 608.5 | 633.3 | 623.7 | 619.8

REMARKS

- Inier Fon

pg UNC - URL ‘P8-G/F0-9Z-8E 'ON 1udWSSSSY A3LLBNY: 483RM-PUNOLY ‘| 3SBUJ

i



Phase 1, Ground-water Quality Assessment No. 38-26-0475-84, Jan - Jun 84

‘Depth of well

FIGURE E-1.

MONITOR WELL INSTALLATION

Length of well casing above ground

B

le— Water table
t--pDepth to top of slotted screen

Y.

SIO‘HCJ .
Screen
Section

Silt trap (5.0')

Monitor Well Installation.

E-4

e ™
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Phase 1, Ground;water Quality Assessment No. 38-26-0475-84, Jan - Jun 84
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APPENDIX F
GROUND-WATER FLOW RATE CALCULATIONS

1. Ground-water flow rate equation: V = Ki
n

where V = velocity of ground-water flow
K = permeability (hydraulic conductivity)
i = hydraulic gradient
n = aquifer effective porosity

2. Average ground-water flow velocity estimate:

K = 3.88 x 107 ft/day (K value is the average of permeability
tests for undisturbed soil samples for RSO10,
RSO11, and RSO12)

i = 0.0304 (monitoring well RS081 to RSO10)
n = 0.10 (conservative estimate for predominantly clay aquifer)
V = (3.88 x 10°% ft/day)(.0304) = 0.000117 ft/day or
' 0.10 approximately 0.04 ft/year
F-1
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APPENDIX G

. INSTRUCTIONS FOR COLLECTION, PREPARATION,
AND CHEMICAL ANALYSIS OF GROUND-WATER SAMPLES*

1. MWELL PURGING. A1l monitoring wells must be pumped or bailed prior to
sampling to ensure that samples are representative of the ground water and do
not contain water which has been standing in the casing. For this monitoring
program, at least five volumes of water in the well casing should be removed.
However, for a low-yield well which does not quickly recharge as it is pumped,
the well should be pumped or bailed dry and the sample then obtained as soon
as the well recharges. MWhen calculating the amount of water which must be
purged, subtract depth to water (from ground surface) from the total depth of
the well and then multiply by 0.16 for a 2-inch well, C¢.37 for a 3-inch well,
or 0.65 for a 4-inch well to obtain the volume of standing water in the well.
The amount pumped prior to sampling should be recorded on the field data log
sheet. The depth at which the pump should be set when purging a well will
depend on well construction details, water depth in the well, and well
recharge rate. For a well which does not recharge as it is pumped, the pump
intake should be as deep as possible in the well, but not so deep as to pick
up the sediment which has accumulated in the well bottom. In wells which
recharge as they are pumped, the pump intake should be about 5 feet below the
surface of the water in the well. The pump will have to be lowered if the
water level in the well drops during pumping. Pumping in this manner will
ensure that the water which has been standing in the well will be efficiently

- removed and a representative sample taken. When pumping or sampling a well,

great care must be exercised to ensure that contaminants are not introduced
into the well or a sample. A sampler or sample tubing, or a bailer or bailer
cable, must not be allowed to contact the ground or a dirty surface in a
vehicle or sampling equipment box. Plastic sheeting may be used for each well
sampled. Sampling equipment must be thoroughly cleaned before it is placed in
its storage case. In those situations where there is windblown dust at the
sampling site, it will be impossible to obtain a good sample. Sampling should
be postponed until a more favorable time.

2. SAMPLING.

a. The sample containers should be rinsed several times with a small.
amount of water pumped from the well prior to filling. All of these
containers must be filled to overflowing so that no headspace remains.
Samples should be protected from light and kept cool from the time they are
collected.

"~ b. Sampling equipment must be thoroughly cleaned between sampling at each
well. This may normally be accomplished by rinsing thoroughly with tap
water. At least 2 to 3 gallons of water should be pumped through the tubing
and pump with each rinsing. If a bailer is used, it should be rinsed three
times with tap water and then rinsed three times with distilled water. 1In
those cases where a sampler becomes contaminated by pumping oily or greasy

* These instructions were folléwed during all Phase 1 work.
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water, it should be rinsed first with soapy water and then rinsed thoroughly witfa-\§
clean water. It may be necessary to disassemble a pump to effectively clean it '
of oil and grease. Acetone rinsing is an effective method of removing oil and

grease contamination, but should not be used unless it is certain that the

materials used to construct the pump or bailer will not be affected.

3. SAMPLE PRESERVATION AND ANALYTICAL METHODS. Samples will be preserved as

shown in Table G-1. Analytical methods are listed in Table G-2.
K.
\?,

TABLE G-1. PREPARATION OF GROUND-WATER SAMPLES FROM MONITORING WELLS

-

‘ ‘ S ' Refrigeration at 4°C
Parameter Container Field Chemical using Metal Cooler

Group Size & Type ; Preparation Preservation and 2 or 3 Ice Packs
DOT, DDD, DDE One 1-quart glass Unfiltered None Yes

bottle, narrow
neck w/Teflon®-
lined cap

® Teflon is a registered trademark of E. I. DuPont de Nemours and Co., Inc.,
Wilmington, DE. Use of trademarked name does not imply endorsement by the US
Army, but is intended only to assist in identification of a specific product. f”‘\x
/

TABLE G-2. ANALYTICAL METHODS

Parameter : ’ Methodo1ogy*
DDT EPA 608
DDD EPA 608
DDE , EPA 608

* "Mathod of Organic Chemical Analysis of Municipal and Industrial Wastewater,"
EPA 600/4-82-057, July 1982

e

4. QUALITY ASSURANCE. Quality assurance will be performed us%ng the procedures
outlined in the Manual for the Certification of Laboratories Analyzing Drinking
Water, Criteria and Procedures, Quality Assurance, EPA-570/9-82-002, October
1982.
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