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PRW-1 
Weil Completion Diagram 

6-in. Steel Casing wILocking Cap 

Concrete Pad 
- Reference Elevation 306.50 ft 

Depth (ft) 

Cl 

Cement-Bentonite Grout 
from Surface to 5 ft 

Silty Clay - CL 

4-in. Sch. 40 PVC Casing 
from Surface to 9 ft 

Bentonite Pellets from 5 to 7 ft 

Water Level 

Sand Pack (No. 2 Sand) 
from7to30ft 

Red Siltstone 
Sch. 40 PVC Screen 
0.01 in. Slot from 9 

Sch. 40 PVC Cap 

4-in. I.D.: 
ro29ft 

(Threaded) at 29 ft 

8-in. Borehole 
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PRW-2 
Well Completion Diagram 

6-in. Steel Casing w/Locking Cap 

- -Reference Elevation 304.03 ft 

Depth (ft) 

-0 

Cement-Bentonite Grout 
from Surface to 2.0 ft 

Bentonite Pellets from 2 to 4 ft 

Clayey sat - ML -5 

443. Sch. 40 PVC Casing 
from Surface to 7 ft 

Schedule 40 PVC Screen 
4-in. I.D.: 0.01 in. Slot 
from 7 to 27 ft 

Sand Pack (No. 2) Sand 
from 4 to 28 ft 

Sch. 40 PVC Cap 
(Threaded) at 27 ft 

I I 
8-in. Borehole 
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PRW-3 
Well Completion Diagram 

Concrete Pad d 

6-in. Steel Casing w/Locking Cap 

Clayey Silt -ML 

_---- rletereEll;e cle”aLl”n J”J.PL IL Depth (ftt) 
Cement-Bentonite Grout 

Schedule 40 4-b PVC 
Casing from Surface to 7 ft 

Clayay Sand s SC 

Weter Level b 

Send Pack (No. 21 Sand 
from 5 to 26.5 ft 

Red Siltstone 
Schedule 40 PVC Screen 4.in. I.D.: 
0.01 in. Slot from 6.5 to 26.5 ft 

,O 

-5 

,-lo 

w-15 

w-20 

- -25 

I I 
&in. Borehole 
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PRW-4 

Well Completion Diagram 

Concrete Pad 
\ 

Water Level 

5-in. Steel Casing w/Lmzking Cap 

ll==FP=--7 - - Reference Elevation 313.35 ft 

~ 

Pill Depth (ft 

Clayey Silt - ML 

-Cement-Bentonite Grout 
from Surface to 11 ft 

_ 4-in. Sch. 40 PVC Casing 
from Surface to 15 ft 

Tan Sandstone 

Bentonite Pellets from 11: to 13 ft 

Sand Pack (No. 2) Sand 
from 13to35ft 

.I 
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. . 

. . 

* . 

RedSpndstme f * 
:*. 

. . 
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* * 
. . 
.*. 
. . 

: * 

. ’ 

. * 

. . 

*. 
. . 

- : 
I ~ 

..I 

* . . 

:. * 

~ * 

. . 

. . : * Ah. 40 PVC Cap Threaded at 35 ft 

1 I 
8-in. Borehoie 
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ALW-1 
WELL COMPLETION DIAGRAM 

,6-in. Steel Casing w/Locking Cap 

Silty Clay - CL 

Water Level VV 

Tan Sandstone 

-Reference Elevation 326.67 ft 

Depth (ftt) 
-0 

Surface to 2 ft 

Eentonite Pellets from 2 to 4 ft 

4-in. Sch. 40 PVC Casing 
from Surface to 5 ft -5 

Sand Pack (No. 2 Sand) 

from 4 to 20.5% 

-10 

Sch. 40 PVC Screen 4-in. I.D.: 

from 5 to 20 ft 

-15 

(Threaded) at 20 ft 
-20 

I I 
&in. Borehofe 
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ALW-2 

WELL CONSTRUCTlDN DIAGRAM 

Saprolita 

6-in. Steel Casing w/Locking Cap 

-Reference Elevation 350.29 ft 

Depth (ftt) 

-0 
out from 
3ft 

Bentonite Pellets 
Water Level vv from 3 to 4 ft 

4in. Sch. 40 PVC Casing 
from Surface to 5 ft -5 

Sand Pack (No. 2 Sand) 
from 4 to 25.5 ft 

-10 

Rad Siftstone 

fk Sandstone 

Sch. 40 PVC Screen 4-b. I.D.: 

from 5 to 25 ft 
-15 

I I 
8-in. Borehoie 

Sch. 40 PVC Cap 
(Threaded) at 25 ft 

-25 
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ALW-3 

WELL CONSTRUCTION DIAGRANO 

6-h Steel Casing w/Locking Cap 

silt -Ml. 

Water Level V V 

- Reference Elevation 
Depth (ft) 

-cl 

Cement Grout from 

-pBentonite Pellets from 3 t0 4 ft 

4-in. Sch. 40 PVC Casing 

from Surface to 5 ft -5 

Sand Pack (No. 2 Sand) 
from 4 to 20.5 ft 

Tan Sandstone 
Sch. 40 PVC Screen 4-in. I.D.: 

from 5 to 20 ft 

-10 

-15 

I 1 
B-in. Borehole 

sch. 40 PVC Cap 

(Threaded) at 20 ft 
-20 



i Surface Elevation: 
Casing &me Surface: 
Reference Elevation: 
Reference ilsriptiun: 

Start Date: 5-t-B9 

?- K 
i 

-jr 

- t- 
iK 

-: t- 
-: 

isti 
-: 

5 : -I- 

isn 
-i 

l 24 

170 

Y.4 

6% 

PIE5 OR. lEti KHST CLAYEY C6 SAN5 tlITH SoflE LMSE 
tlR FR& dING I?& !3WRG42E AT 7.5’ 

I 

-: 
:- - - 

-t 

f 
-t 

10 -i 

: 
-: 

t 
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t 
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: 
-: 

15 -i 
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-1 

: 
-: 
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-: 
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BORING NO. ?SLB-2 

1 

Cwrdinates: 
.- 

Surface Efevat ion: 

: &arirq Above Surface: 

:b 

Reference Elevation: 
Reference Ikcriptim: 

., 

8 

Start Date: Z-1-39 

Location: IriILLDW GRWE 
Job No. 10398.03 
Client: NAS 
killing P&hod: &TV DE 750, h” bK!UM STEH bWl3?3 

SaotpIing Hethud: 5’ X 3’ SPLIT sPL!M ~~ ALUM 
#ITH duGER 

Cunipletim Date: 5-f-W 

i 

-: 

I 

-: 

10 -i 
a I 

-: 
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-: 
: 

-: 
: 

-: 
15 _j 
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-: 

20 -i 
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EA ENGXNEEF=ZING, SCIENCE, Ai- TE.Cf-llNuL-OE5Y 

LUG IcI1IF 53uxt bUF%ING 

I 
15 LOVETON CIRCLE SPARKS, MARVLAND 21152 TELE: 301-771-4950 

BORING ND. 9SLB-3 

p 

Ccmnlinatffi: 

Surface Elwatim: 
: 

.;I 

Casing &we Surface: 
Referme Efevatim 
Rdemce lkcriptim 

Start Bate: 5-i-89 

Lmatim: WILLOW ERM 
J&l No. 10388.03 
Client: Nil8 
Drilling Rethad: ATV c1Q 750, 6” HOLLQM STEH MISERS 

5aq~Iing H&hod: 5’ X 3’ SPLIT !4llYm bmxi 
WITH bwER 

Cmpletim Oati3 5-1-W 

‘,( : ? -: 

3 
: -1 : 7 

1 
: -: : -: 6 E -: 

Fc 4 : -: 

,$ 
: 4 : 4 : 

i i 

: : 
-6 

t i 



8 
15 LWETON CIRCLE SPARKS, M~R~L~~~ 21152 TELE: 301-771-4950 

BClRINt3 No. 9SLB-4 
Cacirdinates: 

Surface Elevation: 
Casing Above Surface: 
Reference Elevation: 
Reference kscriptim: 

Lixatian: OILLO# SFXiVE 
Job No. 10388.03 
Clim#: NAS 
Drilling tkkthmfz m-750, H!3 3 HAti 

Sapling R&h&: 5” ~I~ SAFLER 

t 

Start Date: 5-Z-89 fbpletim Date: 5-2-m 



LUG OF SCfIL- ErUF2ING 

15 tC.NETQN CIRCLE SPARKS, MARYLAND 21152 TELE : 301-771-4950 

ElORING b&3. 9SLB-5 

p 

lh.FdiRatE: LcKaticm: wLm liRwlE 
Jab No. mm.03 

Surface Efevatiun: Client: W 
’ Casing &we Surface: Drilling kthc& MIE-KO, I23 S ti@A CREH 

Refermce Elevation: 
kference kriptim saapling M&had: 5’ ~1~ !3mER 

B Start Me: S-2-89 kapletim aate: S-W39 

: f 4 
.n : -: : -: -f .i c : 4 f ,/ 
1 
4 : 4 : .; -: 

.p 
t -: : t 4 

.I 
: -f : 4 : 

g-: : 4 : v -: 
.11 : -4 : _ 4 
I 

i 

-: 
. . 

-i 

./ i 
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EA ENGINEEI?:ING, SCfENCE, FINE3 TECHNOLOGY 

106 OF Surf EcOHING 

II 
15 LOVETON CIRCLE SPARKS, M~~YL~~~ 21352 TELE: 301-?71-4950 

BORING PJCi. 9SLB-6 

'hrdiR&SS: 

.B ” 

Laatim: ML!3 ERM 
Job Ma. 1038El.03 

Surface Elevation: Cfient: !GS 

m 

Casing Above Surface: killing kthod: AN C?!E 7’50 IfsINE 6” l-#Dl.Lm ‘334 
Reference Elevation: AUGERS 
Rizfermce Description: b?@iRg Method: 5’ X 3’ SPLIT 

w/ tw!xRs 

I; 
Start Bate: 5-2-89 CmnpIetion Date: S-Z-639 

-; 
1 

p 
-: 
: -: 
: 

1 

-4 
: 

-: 
: 4 

,R 
: 4 
: 
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: 
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I: 4 
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,c : 4 : .I -: : 
:I 4 : 4 : -: : 8, -i 
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SSLW-1 
WELL COMPLETION DIAGRAM 

Water 

-- ~~lW3 Elevation 348.4 

Sandy Silt -ML 

Silty Clay - CL 

Cement Grout from 
Surface ta 6 ft 

Bentonite Pellets from 6 ft to IQ ft 

Silty Sand - SM 4-b. Sch. 40 PVC Casing 

from Surface to I2 ft 

Sand Pack (No. 2 8ndl 

from lOto33ft 

Red Sandstone 
Sch. 40 PVC Screen 4-b. I.D.: 

from 12to32ft 

I I 
S-in. Borehole 

(Threaded) at 32 ft 
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6-in. Steeel Casing w/Locking Cap 

J 

- Reference Elevation 327.07 f-t 

Depth (ft) 

Cement Grout from 

Surface to 3 ft 

Water Level 

4 ft Bentonite Pellets from 3 to 

4-in. Sch. 40 PVC Casing 

from Surface to 4.5 ft 

Sand Pack (No. 2 Sand) 
from 4 to 23 ft 

Sch. 40 PVC Screen 4-in. 
from 4.5 to 22.5 ft 

sch. 40 PVC Cap 

(Threaded) at 22.5 ft 

‘g-in. Borehold 

I.D.: 

5 

IO 

15 

20 

25 
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9SLW-3 

WELL CONSTRUGTlON DIAGRAM 

, fj-in Steel Casing w/Locking Cap 

Concrete Pad 

Reference Elevation 

Water 

&ndy Clziv -CL Surface to 3 ft 

------m M-- 
Qproiite ~qy--- 

white Sandstone 

Bentonite Pellets from 3 to 4 ft. 

bin. Sch. 40 PVC Casing 

from Surface to 5 ft 

Sand Pack (No. 2 Sand) 

from 4 to 20 ft 

Sch. 40 PVC Screen 4-b. I.D.: 

from 5 to 20 ft 

Sch. 40 PVC Cap 

(Threaded) at 20 ft 

313.88 ft 

Depth(ft) 

I i 
&in. Borehole 





XLW-4 
WELL C~N~~RUC~I~N DIAGRAM 

Water Level 

) *,,&in. Steel Casi , ng w/Locking Cap 

h----P-- t ---_ 
- -Reference Elevation 325.41 ft 

II------ I 2JJ5tt Depth (ftt) 

Cement Grout from 
Surface ta 2.5 ft 

tioncrere raa 
\ 

Clayuy Silt - ML 

Bentonite Pellets from 2.5 to 4 ft 

Silty Sand - SM -in. Sch. 40 PVC Casing 

om Surface to 5 ft 

Sand Pack (No. 2 Sand) 
from 4 to 37 ft ’ 

Tan Sandstone 

Sch. 40 PVC Screen 4-in. 

f. . . ..- 
I . * , . .**. (Threaded) et 35 ft 

I.D.: 

-10 

-15 

-20 

-25 

-30 

-35 

I I I 
&in. Borehole L 40 



9SLW-1 B 

4-in. Steel Casing 
w/Locking Cap 

Concrete Pad 

9SLW3B 9SLW-4B 
WELL CONSTRUCTION DIAGRAM 

Cement Grout 

Red Siltstons 

Tan Sandstone 

Red Sandstone 

Tan Sandnone 

tan/C&y 
Sandstone 

. -.. - -.---- “._ 

-1 Red Sibtone 

II II Red Siltstone I II 

u Ll Bentonite 
c 
n 

cPellets from 
=,A F tn 67 6, . . 

II-4 

V..W.1”, a. 
:;: 

:.~ 
c Z-in. Sch. 40 

*~ :. *. . PVC Casing 
._ Cm-wn a I&.,.. 

Red Siltstone 
& Shah 

_ _ _ $ ;*; s* 40 p”c 

+Jl- :, Scre’en 2-in. 
m 

Sch. 40 PVC 
c-rmm Xi” 

from Surface 

from 53-80.5 ft 

cl-l. 40 PVC 

-.““.. --I”,. 
I.D.: from 
80-80 ft 

- -f- 

:ch. A0 PVC 

8-iFZEGBorahr;le I I I I 
S-in. Borehcie 6-h. 8orehole 



EKiRING NO. NELW-I 

1 

Coordinates: Location: YILLDY 
k3t3 Ho. 103Bff.03 

‘I Surface Elevatim: Client: F#?S ‘,\ 
Casing Mmve Swface: . . 

I 

Drilling kthod: MytflE so0 AN ED RI6 UEiIffi AIR 
Refemtce Elevation: & WMER FKITMY W/ 7+?fB” RUUER BIT 

‘, Reference Descriptim: Sampling !+ethod: Vale DIA. SPLIT !ZPfXNS DRIVEN 24 n 
Wf 360 LB l%Mum FAIR 3v 

Start Date: 4/Z/89 Campletion Date: 4125/89 

: : : : : : ? 
..a , 

, : iss 
-1 

) 24 i 12 t 
: 

7 + 
‘ 

; : : t , I : : 
5 ? : 

:ss 

1: 
-7 

124 i 22 j 8 j1+ 

: : : : : 
? : : : : I 

M-M-7-B 

8-B-7-15 

: 
I 
: 

; E GRAVEL MD COBBLES 

: 
: ~F~~~ wBBffsl 
: 
: : 

-1 
: LXHT BF& HEPGDARSE WiB, LITTLE B&ML, TMXE 

: 
: 5 : 

; SILT ttMtSE, DRW - FILL 

-‘---I BRN. SILT WITH LITTLE TO swa: FIMZ WIB ME& I : : SfFF MIST) f 
: 

-i : BRH. tUYl3 SILT Wf LITTLE FINE TD 
: 1 : LITTLE !xML NED STIFF, ItDiST~ 

-:tl- t 

: 
: 
: -i;: K 

WEAMEWD SILTSTONE, SWLE fH#iRD, DRY) 

: t ) RED BRN. WWERED SILTSTON WU#, DRYI 

I it 1 

: 15 -iD i 



BORING NO. NELIJ-1 ffAGE 2if 

3 

lkrdiflatf3: Locatim: WfLLC!id GROVE 
Jab Nix 10388.03 

Surface Ekvatim: Client: MS 

1 

k&g Atwe Surface: Drilling H&hod: tiAWL!E AIR 
Reference Elevation: k WATER BIT 
Reference Description: Sampling Rethad: VARIQUS 24 ’ 

w/ m 
Start Date: 4/21/S? Coopletim Ilate: 412UW 

I ..:: 
,T 

-i 
4 : -: 

-J 
E -i : -f f 

.I 
7 : -: : * *. 4 

‘I 
: -: : -: ‘s 

-r 
: --: .I : -: : 

.“I 
-: : 4 : -: .-I 

,1 
: 4 i I -: 

..I 
: 4 : -: ,s : 

“8 
4 : -; 

: 20 : -i 
t : t 

: -: 
: : 
i -: 
: : 
: -: 
: : 
: -: 
; 25-i 

: : 
: -: 
: : 
: -: 
I : 
: -: 
: : 
: -: 

; 30-i 

: : 
: -: : I 
: -: 
: : 
I -: 
: : i t -: 
; 3L-i 

8 : t 
t -: 
t : f 
: -: 
f : 
: -: 
: : 
: -: 
: 40 -i 
I 5 

i 
: 4/25/W SET Up WER HOLE START k&-i?3 ROTARY 
: 
: 

HOLE ~~Iffi UUT AT 4.0 Ff. T LiXlSE Sphm WBF&.ES 

: SET BOY STEEL SURFACE EASING TO 9.5 FT. 
I LWLLEDT!330FT., SET4”kiELLATWFT. 



NELW-I 

Welt Completion Diagram 

-lr6-in. Steel Casing w/Locking Cap 

Concrete Pad 

Reference Elevation 256.95 ft 

Depth (it) 

Fill 

4-in. Schedule 40 PVC 
” Casing from 9 tff t-2.20 ft’ 

I +&--Cement Grout Surface to 4.5 ft 
r 

Sandy Silt -ML I I- Bentonite Pellets 
from 4.5 to 7 f-t 

*. ** .a. .P . , a. .* ‘.‘ 
**. 

Saprolite 

Send Pack (No. 2 Sand) 
from 7 to 30 ft 

I.D.: Schedule 40 PVC Screen 4-in. 
0.01 in. Slot from 9 to 29 ft. 

Water Level L Sch. 40 PVC Cap 
-(Threaded) at 29 ft. 

-0 

-5 

-10 

-15 

-20 

-25 

-30 

t---------1 
B-in. Borehole 



15 LDJETON CIRCLE SPARKS, FlARYLAND 21152 TELE: 381-771-4950 

EURING NO. NELW-2 
Goordinates: Lctcatim: #ILLM SRUVE 

Jds NC. 10388.03 
Surface EIevatim: Client: HAS 

9 
“: 

&sing &hove Surface: Drilling tlethcd: IlAM 500 ATY RI6 USING AIR 

1 

Reference Elevatim: & WATER IIOTARY W/ 7+7fB* RWB BIT 
Reference Ikcriptim: Sapling kthad: VEIL DIA. SPLIT SPHHS DRIVEEI 24 ’ 

i WI 300 LB l+APBER FALLINS 30” 
Start Date: 4/24/W &aqtetim Date: 4/25/W 

IN "IN 's&#'~S?H'" EUKdb" ' O#A 'l.wfH 
~~~~D~N6. iwTHl t i t : ,-:-:-1-i-, 

jPPH jFQT 
im 
jm ; 

-1-I-t 
: I i : : 1 : : 1 I t 

-4 : i : 1 : : : 

1 IO-2 j3-H-9 
: : : --I ---: 

;I 

iss [ 24 ; 12 i : : : : 
-1 8 t 

: t : f f : I * - jFILL i 
: 

BRN. FM M GDARSE SAND MI LITTLE SILT, SDKE 
: lm3LEs ELDOSE DRYI 

? : 
., ,.', 

,F 

:ss 
-I 

; 24 j 14 f 

I 

2 12-4 /4-5-2-3 
: L 

: -: I BRN. FIME-QlARk S&‘iIl Wf LITTLE GRAVEL LITTLE 
: : I : -: 

; COBBLES, TRAE-LIl-rLE SILT ILW3SE, DRY3 

: I : i : : : : : 
-: t 

-: ss ; 24 j 14 1 3 j4-b ;4-4-7-7 
: : 
: : -: 

5 -I 
: m. tlEEmRE SAND Y/ IiRAvEL #a WIIBLES, 

i’ 1 

: : ‘ I : 
: : 

; TRACE SILT KtXlSE, 5RY) 
I c t # 

4 : t : : : f t L 
1 24 ; 10 ; 4 i6-6 :3-14-M 

: : -: , ,,. 'Y -i ss : : t : LIGHT BRtd., #nt SAND, WE TO LITTLE SILT, 
: 

‘4 f , I i -f f 
(LOIISE, mYI 

14 : h ~10-1~ 2-3-5-b : i i i iic 

: : t 10 -i : 
. ! 1 WT B?N. SAND #I 6RAm uiimTf 

BEEN l-0 FRN. SILT lili LITTLE TO FINE SAMi 
: : t : 

- I-’ LIffLE IX%, TRALZE GRAVEL f.%FT, PKHSTf 
IK i 

bi/ Sl.WE FINE SAMI ISM, KlOfSTl 
I!GkE# S&ND #I TFME SILT 
F PARTlALLY CMWTED SAND I : . * -i i MN!E, i%lIST, .-. -* e-s -_.- *., --- - . -- - ---.- 

t 
7 il2-lj 3-4-5-7 

I : -: : Ix. m. SILT 

lb I : : I I---i YELLCWBwJ.F 
t : -f I OCG.LAmlll 

i i 



i j 
=) 

--: : -: : ‘I -: 

J 
: 4 : 4 : 4 

JI : -: I : 

: 
: 
: 
t 

: 
: 
: 
t 

: 
: 
: 
: 
: 
: 
: 
1 
I 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
8 
, 

t 

1 
- z- 

25 -i BR 

: 
-: 

:- - . 

-: 
: 

-: 
: 

-: 

30 -i 

: 
-: 

t 
-: 

: 
-: 

I 
-: 

35 -; 

: 
-: 

I 
-: 

: 
-: 

: 
-: 

40 -i 
i 



NELW-2 
Well Completion Diagram 

S-in. Steel Casing w/Locking Cap 

Concrete Pad 
\ 

Water Level 

Grmtlly Sand - SM 

Bentmite Pellets 
from 4.5 to 6.5 ft 

Schedule 40 PVC Casing 
from Cl.75 to 9 ft 

Sand Pack (NO. 2 Sand) 
from 6.5 to 30 ft 

Scheduie 40 PVC Screen bin. 
0.01 in. Slot from 9 to 29 ft 

Red Sandstone/ 
Siltrtolle 

Sch. 40 PVC cap 

(Threaded) at 29 ft 

270. ,52 ft 

I.D.: 

, 
8-b. Borehoie ’ 
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E#=b ENG I NEEF? I NG T SC I EP4CE v AND TECHNOLOGY 

LUG ClF- Est3fL auci3zNG 

t 

35 LWETON CIRCLE SPARIG, M~~~~~N~ 21152 TELE: Xl-771-4950 

BORING NU. NELW-5 
Cwfdinats: 

1 

Locatian: WIIl-o# Gf?FE 
Job No. 10388*03 

Surface Elevation: Client: NCIS 
Casing Above Surface: Dri~iling kthod: i9ME so0 ATV ED RIS USIN6 AIR 

I 

Reference Elevation: t WATER STAY 7/S” FiULLER BIT 
Reference Ikcriptim: Saapiing b&hod: Vf#X!llS DIfi. SPLIT SF!Z@dS DRlvEN 24 ’ 

,, WI 300 LB FALLING 30” 
Start Date: k/26189 Cmpletim Date: 4126189 

S-30-21/2 

FiD. Hit4 Fii4iElY SILT W/ LITTLE SR#tVEL 
(STIFF, DRY) 0 PF?l 



YY~~II w.m~~itxror~ ulayram 

Concrete 

6-in. Steel Casing w/Locking Cap 

Pa 
- - -Reference Elevation 

ment-Bentonite Grout 
from Surface to 2.5 ft 

Bentonite Pellets from 2.5 to 4.5 ft 

4-b. Sch. 40 PVC Casing 
from +2.25 to 6 ft 

I I 
S-in. Borehole 

Send Pack from 4.5 to 27 ft 

Sch. 40 PVC Cap 
(Threaded) at 27 ft 

Depth (ft) 

SO 

4 

-10 

.-I5 

-20 

-25 

= 



BORING NO. FTAB-2 

ji 

Cmrdinates: LacaSirm: w1LLDbi EmVE 
CI hi3 No. ffxaB.c)3 

Surface Elevation: Client: MS 
Casing Above Surface: Drilling tlr?thod: AN OE 750 USING 6" !dllLLolrl STEH ftQfQt'QtlCQ Elevation: AltGERs 
Reference Demiptian: Sapling kthod: 5' X 3" SPLIT ~~~ 6xD#s 

w/ A?ERs 

I Start Date: 5-2-W Completion Date: 5-2-89 
5 

: t * 8 - 1-i f t : :cL j -: : : : t -: : : : : 5 : : I I : - 1-y I : I f i -: : is I I -: I I : 10 : t : -? : : 8 : t : -: : : ‘ : : : I I : -:I! : : 15 :E I 
: -:R : 
: :E : f -:D : 
: : t 
: -: ! 
: : t 
: -: : 
: : I 
: -: I 

RD DRN CLN N/ sD?lE SAND (STIR, tmIST) * ‘5 Pm 

TAN 8 EX GREEN SILTY CLAY Nf SOHE SAND W. STIFF, 
FBIST~ + 1 PPH 

DK SREEN SILTY FINE SAND fVEW DENSE, !tDIST) 

FT. 
E 

_...i . 
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EEA ENG f NEEFi: I NC3 y SC I ENCE ‘I Ai’333 TECHNOLOGY 

LOG CIF saxi EraF:ING 

I 
15 LWETDN CIRCLE SPARKS, MARKANI) 2 1152 TELE: 301-771-4933 

&OFtINS NO. FTAB-3 

1 

cmlrdinate5: Lx&m: IJILLM GRWE 
., Jbb No. 10383.03 

t Surface Elevation: Client: Nf4S 
-r Casing &we Surface: Drilling B&had: WI Cl?E 750 !Btiti 6” HOLL 
‘i 

,i 
Reference EIQVafkIW 
Reference Description: Sampling kthad: 5’ X 3’ SKIT SpK#d ~~ M&G 

Wf IxlEERs 

.r 

Start Date: 5-3-W Ccmkpletian Date: 5-3-89 

‘. 

-: 
: 

-: 
-i ss 

f 
I 

-I 
: 

-: 
: 

7 
: 

-: 
: 

-: 
: 

-: 
: -1 
t 

--: 
: 

4 
: 

4 
r 

-: 
: 

4 
: 

-I 

:I% : -1 --) 
x pu 

SILI 
: TM S&&D t’ED1l.M T(I CDMSE: PDSSIDLE 
i FILL FOR MY, DRY, TfWE EIF SILT *t.2 PPH 

? ! 

I 
: 

-: 6 
-: t 
-: , 
-: 

10 -I 
: 

-: 
: 

-: 
: 

-: 
: 

-: 
15 -i 

: 
-: 

: 
-: 

: 
-: 

: 
-: 

2-o -i 

t 



t 

Et=% EizNG I NEtFit I NG 3 SC I tP4c.E 9 ANI) TECHNOLOGY 

LUG OF 53UIL EOt=zfNIS 

I 
15 L~~~T~N CIRCLE SFfWMS, MARYLrlND 21152 TELE: 301-771-4950 

IXIRING ND. FTtlB-4 -- 

I 

Conriiinates: L6fAicm: UILLDW ERtVE 
Jcb MO. loa. 

Surface Elevatim: Client: W 

g 

Casing &we Surface: Drilling Method: AN CilE 750 USING 6” kK?LLM STM 
Refetmce Elevation: METE 
Reierence Dewriptim: Sapling Hethod: 5’ X 3” SPLIT SFQ?M ADWVCE ALC% 

Y/ ms 

8 

Start Date: 5-3-89 Cmpletion Date: 5-3-H 

i 

' : 

8 

-: 

: 

-: 
I 

? -, 

'1 

: 

4 

: 

T -: 

: 

-: 

'N : 

4 

"! 
: 

8 

4 

: 

-: 
; 'i 

I 
: 

-: 

I 

: 

4 

! : 

, -: 

,,@ 

: 

4 

: 

-: 

: 

,I 

-: 

: 

4 

,: 
1 

: 

‘ -: 

: 

,? i 

4 

: i 
i 

-: 

: 
n 
I 

: 
--I 

: 
: 

: 
-: 

t : 

: 
-: 

: 

: 

10 J 

5 

: : 

: -: 

: : 
I 

-: 
t 

: 

: -: 

: : 

: -: 

: 15 : 
: -7 
: i 
: -: I : I -: 
: : 
: -: 
: : 
: -: 

! “4 



Start Date: 5-2439 Cmpletia Date: 5-8-89 

-i- 
: :?+L f -: :-sr[ -: 1-t -i : :cL j -: 5--i I I I ! 

EFMES TO LT. W MD PURPLE SIL?-f 
CLAY iJ/ S&E FINE ‘MD (#Eli STIFF, DRY) 
TIIN &ND K EiREEW SILTY CLAY WITH 
EiOEE FINE SHD (SOFT, HDISTf * 1.30 PPH 

RD BRPd fiWD LT BRN SILTY CLAY %’ LITTLE 
i-ii?AVEL LITTLE SEwim RED STIFF, H5IST) 
+ 70 PI% 

IIK RD %FiH SMDY SILT 
~~~~~~W~~ 
TO LITTLE SILT Oct. PURE SS ROCK 
Fi?fEEWTS (LOIISE, DRYI * 80 Pk 

DK RD BRN PIED SMD W/ TRiXE SILT 
oJ3osE, DRY) *55PPH 

Sdi-PREssED SHELBi -RBE 
OST-OSTEWRS PISTDN SW’LER 
DEN-DEmM cm BARREL SfwFm 
~T-ST~~ ASTIR TEST (IISTH D 15%-841 



FTAW-“I 
WELL COMPLETION DIAGRAM 

Cement Grout from 
Surface to 7.5 ft 

Bentonite Pellets 
from 7.5 to 10 ft 

4-in Sch. 40, PVC Casing 
from -r-2.19 to 12 ft. 

Saprolite 

Red Sandstone 

Sand Pack (No. 2 Sand) 
from lOto33ft 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from12to32ft 

- 

I f 
8 in. Borehole 

Depth 
(FEET) 

. ‘: - ; . : .. : ,. II . . ” . ., ,.. 
-- 

. . / .: : /, ;i .,y :?,-. :’ ‘-, 

’̂ Yil 
,. ” : : ._ :;. .‘,,., ;. 

~ .’ 
,L.,‘“:,_,..I 

. \. 



f 



FT. 
FT /. 
FT. 



,)“,‘, 
-., .’ ” ., L.,’ . . ../ :...:,. . . . . _ ‘-‘., 

FTAW-2 
WELL COMPLE37ON DIAGRAM 

8 in. Steel Cashg 

-l--- - - Reference Elevation 368.40 ft Depth 
(FEET) 

-0 

Cement Grout from 
Surface to 7 ft 

-5 

4-in Sch. 40, PVC Casing 
from +1.94 to 10 ft. -10 

Sand Pack (No. 2 Sand) 
from 8 to 30 ft 

Sch. 40 PVC Screen 
Red/Tan Sandstone 4 in. I.D.: 0.01 Slot 

fromlOto30ft -25 

Sch. 40 PVC Cap -30 
(threaded) at 30 ft 

I I 
8 in. Borehole 



EA EN43 I: NEEF;: f NE 9 SC f ECNCE w ANT, TECHr4QLC3GY 

LUG UF SOIL mOWING 

15 LCIVETON CIHCLE SFfiFMS, ff~~YL~~~ 21152 TELE : 301-771-4933 

BORING NO. FTAW-3 
Cumiinates: Lucatiun: WILL6ld 6F@dE 

Jab No. 10338.03 
Surface Elevation: Client: t&S 
ca5iq t%uvi? Surface: Drilling Mhcxl: IVY CHE 7% W’JE 4” K4UW STEPI 
Reference Elevation: 
Reference 5escriptim Sanrpling H&hod: YEIT 5iBKRl ALIGERED 5’ 

start Date: 5-4-89 Cmpietim 5ate: 5-4-W 

I 
-1 

II 
: 

? 
: .; -: 8 

7 
. 1: -: 

: ; -, 

8 
: 

-: 
4 : 

4 

1 

: 
--: 

: 
-: 
: 

8 
4 
: 

4 
;< : 
I -i 

8 
: 

7 
: 

-1 

1: 
-: 
: 

-1 : ‘ 

-8 

4 
: 

-i 

I I 
-1 

5 -i 
: 

-: 
t 

-: 
: 

-: 
t 

-: 
SO -i 

: 
-: 

: 
-i 

: 
-: 

: 
-: 

15 : 
-: 

: 
-1 t 
-: 

: 
-: 1 
-: 

20 -i 

i 

i bHER ROTARY TLi 32 FT 
i SET ELL @31 Fr. 



F-l-AW-3 
WELL COMPLETiON DIAGRAM 

6 in. Steel Casing 
with Locking Cap 

M- T - - - - Reference Elevation 

c-- Bentonite Pellets 
from 6 to 9 ft 

. . . * s *‘. 

M--- 

s . * . . . 4-in Sch. 40, PVC Casing 
. . * . from + 1.88 to 11 ft. 
.** 

Water Level 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from 1 t to 31 ft 

Sch. 40 PVC Cap 
(threaded) at 31 ft 

I 1 
8 in. Borehole 

366. ,13 f% 
Depth 

(FEET) 





, t 
i f i 

r- i-f. 
FTS 
FT. 



.:.. .’ ,” . ,.,  ̂ ::. . : 2,’ 

FrAW-4 
WELL COMPLETKN DIAGRAM 

Silly Sand 

sandy St 

6 in. Steel Casing 

- Reference E?evatb 368.54 ft 

Red Sand6tone~Siltatone 

Cement Grout from 
Surface to 4.5 ft 

Bentonite Pellets 
from 4.5 to 7.5 ft 

4-in Sch. 40, PVC Casing 
from +1.82 to 10 ft. 

Sand Pack (No. 2 Sand) 
from 7.5 to 31 ft 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from lOto3Oft 

I 

8 in. Boreho& 

Depth 
(FEET) 

0 

5 

IO 

15 

20 

25 

30 

35 





RFEW-1 
WELL COMPLETION DIAGRAM 

6 in. Steel Casing 
with Locking Cep 

- Reference Elevation 273.31 R Depth 
FEW 

Silty Sand 
Bentonite Pei!ets 

Sand 
4-in Sch, 40, PVC Casing 
from tl.82 to 6 ft. 

Red Sandstone 

Sand Pack (No. 2 Sand) 
from 6 to 26 ft 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from 8 to 28 ft 

Sch. 40 PVC Cap 
(threaded) at 28 ft 

8 in. Sorehole 



n ! 

4 i 

f  

t , 
--I 
-! r 



RRZW-2 
WELL COMPLETION DIAGRAM 

6 in. Sted Casing 
with Lockina Cap 

- - -Reference Elevation 2m.51 ft 

Depth 
(FEET) 

-0 

75 

-10 

Tan Sandstone 

Red Siltstme/Sh& 

Total Depth - 26 ft 

43/4 in. 
Borehole 





RR2VV-3 
WELL COMPLETION DIAGRAM 

6 in. Steel Casing 
with Lacking Cap 

- Reference Elevation 282.37 ft 

clayey sand 

Cement Grout from 
Surface to 7 ft 

4-in Sch, 40, PVC Casing 
from i2.22 to 11 ft 

Tan Sandstone 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from ii to 31 ft 

Sch. 40 PVC Cap 

I 4 
(threaded) at 39 ft 

8 in. Borehole, 

Depth 
FEET) 



, b 
-t 

f 

7 
f 

-/ 



trenronlre hems 
from 2 to 4 ft 
4-in Sch. 40, PVC Casing 
from t2.07 to 4.5 ft. 

Sand Pack (No. 2 Sand) 
from 4 to 19.5 ft 

Sch. 40 PVC Screen 
4 in. I.D.: 0.01 Slot 
from 4.5 to 19.5 ft 

Sch. 40 PVC Cap 
(threaded) at 19.5 ft 

I I 
8 in. Sorehole 

5 

10 

15 

*20 



BORING NO. NFFB-1 
Coordinates: 

Surfare Elevation: 311.33 
Casing Above Surface: 
Reference Elevation: 311.33 
Reference Description: Ground 

Start Me: 4/4/89 

La&ion: NAS, #ilfon 6rave 
Jab Hrtlpher: 103S8.03 
Client: Hart&en-i Division, ~~~ 
Drilling kttrod: Rayhew 500, air Rotary, 5 183 - 10 
inch bit 
Sampting hthud: Split Spoon, 7o0 lb hamet=, 30 inch 
drap, variable spam size, ccmtinuaur Tfinq 

Ccmphtiun Date: 4J4Jiw 

kphalt, level grade 

i 
i 0 : I 

20113/12/2!5 1 70 i 1 : 
-:FlLL 1 Asphalt/G ravel fill 

: 
: i 

-m-i Reddi+brmm, mist, silty clay, CL, hard, IOn plasticity 
I 2-i--; 
I 

12/6/S/9 ; 120 i 3 _ i c1. 
: Smenisb-brnwi, dry, ydy clay with+gpavel-sized fragmts 
; ef red 55, CL, very stitf, low plastmty 

s ! : 4 kbttled, ~~~~~r~, Mat, silty clay, CL, very stiff, 

xii7/7 1 

_ j-ix-i 
: 

30 i 5 -i---i 
wdiwl plasticity 

: t CCL : Sreeiiish-brrwn, wet, silty clay, ct, stiff, agdius piasticity 

: : b : _ 8-i tksture decreases with depth 

3/m/7 i 35; 7-ju i Dark red dry, silty clay with ss fragments, CL, stiff, Ion 
: I : 

: plasticity 

: : 
6 _ i---I 

91%/&/7 i Mt j 
9 

: 
+E : 

~~~~~~, dry, clayey sand with fragments of red ss, SG, 

I I : 
10 i i 

: 
518117133 i 14 i 

11-i I 
lSWSIi Dark ml, dry, interbedded stiafe and silt&me, laicacmus 

: 12-i : 

17/45/M i 8 i 13 _ ; i 
I Total hrinq depth 13.5 feet 
E : 14 I 

; 
t 
: 

: -: : 

: : 
: 

15 I i 
: -: : 
: : I I -: I 
: f I I : 
: 1 
: : -: I 

I 
: : I 
I -: i 

: : : : 
I : -: : 
: : 
i 

p-i : 
f 

i t I I 

D tsI36-841 



BCFtfNG NO. NFFW-1 
Caardinates: 

Surface Elevatian: 309.30 
Casing have Surface: 311.55 
Reference EIevatian: 311.18 
Rference Desxriptian: TOP OF PVC 

Start Ilate: 4141S9 

Lacatiaa: MS, idillaw Grave 
Jab No. 10388.03 
Client: Narthem Divisiaa, BWFCU: 
killing Rthad: Hayhew 500, Air Rutary, 5g 8, 10 inch bit, 

Sqling MM: Split Spaan, 300 lb harsraer, 30 in drop, 
variable spoon size, continuous sampling 

Caapletim Date: 4/5/B? 

4/ 4/4/9 

7/9/11/13 

1t/t1/25/31 

21117mi41 

w17i25144 

0: : 
7 cl t Battled 

1 I 
h-brawn, mist, 

: CL, ~i~~~~ff 
sandy clay, uith a llttf e gravel, 

2 
-ylx-: 

: 
Dark bm, maist, silty clay, SC, stiff 

- @---t 
I 

3 I 
-: 

i ~~g~~~, dry, silty clay, with fragmts of red ss, CL, 
lx: _ 

4-i ; 

5 j-? 

b i 
: 
: Reddish-brawn dry, cla evF ag sand with saae sift, SC, very dense 

-:sc : sandrtanekhaie saprail e 4 - 

7i i -: 
q-j 

9 Tan-crea~, dry eg sand with fragmts of mzaa ~5~ SP, dense 

Tan-cream fg-mg sandstane, very hard 

Mater first noted at 12 feet 

: 
i Stable water level at Il.25 feet helm ground, 1530, 414/S? 
! 

-: : 1 
-: : 

: : t 

AFTER 24 IRS. 



NFFW-1 

WELL CQMPLETION DIAGRAM 

Reference Elevation _ _ 
311.16 ft 

6-in. Steel Casing Locking Cap 

Concrete Pad 

Cement Grout 
Surface - 3 ft. 

Bentonite Pellets 3-5 ft. 

‘4-b. Sch. 40 PVC Casing, 
Surface to 7 ft. 

Sand Pack (No. 2 Sand) 
from 5-27 ft. 

Sch. 40 PVC Screen, &in. 
0.02 in. Slot 7-27 ft. 

6-in. Borehoie 

Depth (ft) 



i3amdfz txi. NFFW-2 
Coordinates: 

Surface Elevation: 312.&O 
Ca5ing Above Surface: 315.48 
Reference Elevation: 315.04 
Reference tkxription: Top of fW 

start Date: 4/04/6? CopIetion Date: 4/W/84 

i v i i 
: -7-t I ?ktw&L FILL i?T TOP 

2 : ICL E 
: -: 

KITTLEO OR. EQW. %NDY CLAY, NHST, FRM. OF RED Ss, 

: : 
; VERY STIFF, LDRi Pi& 

2j - I-= 
? EIL OR. EM. S1LTY CLhY, MIST, VERY STIFF, 

-1 i Pm* PLils* 
: -1 

-; ss 
I I 

-I 
-i ss 
1 

: : : 
I 

: 
, 

i 24 j 24 j 31 5 j7-T-14-17 

: : : : : 
i : 

4 i 7 j9-9-10-12 

: : : : : 
-: : : : 
:ss 

-: 
j24;24; 5; 9 

: 8 t : : -8 I 

-I ss : 24 t 24 i 
1 : : : 

6 i 11 
I I t 

-: : : 

iss 
i 

-: 
; 24 i 24 j 7 j 13 

: : : t i 
-: : : 

:ss 
7 

i 24 j 24 I 
: 

I3 I 15 
I f 5 : i 

-: I # : f 
: : : : : 

? I : : : 
: : : : : -t I : * t 

:23-27-3i-lh : 8 : 
: 

I 

: : 

158-24-29 ; 
i 

: : 

I i i 
: -p-i UK. RED SILTY SAND WITH A LITTLE CL&Y DRY, 

1 ; -: 
l4WEREB SS/SILT§T. %PRDLITEE, EIED. kB!Z 

: t t 
: -: 

; DK. REll SELTY YFE-FEi !%%I!& MIY, tifEfl. iHSE 

‘i : : 

i I i 

: : : 
I 

-: : 

I i i 
, -t I 



NFFW-2 

WELL COMPLETION DIAGRAM 

6-in. Steei Casing Locking Cap 

Cement Grout 
Surface - 3 ft. 

Bentonite Pellets 3-5 ft. 

‘4-b. Sch. 40 PVC Casing, 
Surface to 7 ft. 

Sand Pack (No. 2 Sand) 
from 5-27 ft. 

:* 
~ :’ 
1.’ 
1 : 
. . . 

% 

9: . . . 
. . . :‘ ~ 
. . . 
: : 

8-in. Borehole 

Sch. 40 PVC Screen,, 4-in. 
0.02 in. Slot 7-27 ft. 

LD.: 

-0 

--3 

--6 

--9 

---I2 

- -15 

- -18 

- -21 

- -24 



1’5 LWJETON CIRCLE SPARKS, MARYLAND 21152 
- 

TELE: 301-771-4950 

~amt4G NCI. NFFW-5 
Coordinates: 

Surface Elevation: 321.00 
Casing f#ove Surface: 323.07 
Reference Elevation: 322.58 
~eferemx Description: Top of FWC 

Start Date: 4/lOi89 

Location: MS, WILLIN MiiUE 
.rokl No. 10388.03 
Client: tdMiEW BIVISIW, t##FAC 
Drilling H&ml: WYl#!E 500 #IR B 

5 l/0, 8 in. bit 
Sapling Bethod: SS, 300 LB ab#WER, W fiRDp 

Ccmpfeticin Oate: 4116/W 

3LLlwsf 6” 

: : t I : : : 
-: : : 

:ss 
? 

; 24 / 24 i 1 i 1 j46s-5 

: I : : : : 
-: : : : i i 

M-8-10 
I 
1 
:7-9-w? 
: 

: 
I fQ-19-46-42 : : : 

-!- 
: 

: 
‘ I IL ~ 
t 

-4 
: 

I I-ILL NRKtD IN UPkt? 
Qi iu 

-: 
, TOP SOIL, UED. 

I I t i STIR, ED. FIAS. 
i I - ;--; 
: y $L i BUTTLED UR. 6HAY YITH M&l STAIMED ZiNES (4’ AT 
f I : 
: : t TDPf SILTY ELAY HOIST, S~~~ EN IRON STAIEED 

: 
0 j 

-: 1 PURTIUN, ml. Phs. 

: 
: 

s-j---I 
,u 

: I : i 
K RED ScWnY CLAY, 5RY k!!Z#iTH!3ED RED SSISILTST., 

-1 flICAcEUUS, SHALL Ss FRd. V. STIFF, LO# PWS. 
i 1 

: 
- -i 

: 
: ‘ - j, : DK. RED SILTY &MY MHST, WEAM SILTST./StWE I 8 
I I : PIICPICEDUS, VERY STIR, LcEl PLAS. - 1-t 

+I i UK. RED W@Y CLAY DRY, V. STIFF, W~~ 
i : 
: : 

1Q -j- 
; WSELTST., BED. I&% 

: I I t 
. -I i WEATwERm REI? SWWSILTST., MY 
i 



NFFW-3 

WELL COMPLETION DIAGRAM 

Reference Elevation 
322.56 ft 

,.6--fHTk Steel Casing Locking Cap Depth (ft) 

Water 

’ Concrete Pad 

Cement Grout 
Surface - 3 ft. 

Bentonite Pellets 3-5 ft. 

‘4-in. Sch. 40 PVC Casing, 
Surface to 6 ft. 

Sand Pack (No. 2 Sand) 
from 5-26 ft. 

Sch. 40 PVC Screen, bin. 
0.02 in. Slot 8-26 ft. 

I.D.: 

I I 
8-in. Borehole 

Sch. 40 PVC Cao 
(Threaded) at 26 ft. 

._ 6 

.- 9 

-15 

-24 

-27 



8 t : : : : 
-: 

Iss 
-: 

I 
-: 

:ss 
-I 

i 
: 
; 11-7-l l-l? 
: 
: 
i9-11-+13 

I 

t 

i u-17-13-14 

t : 
i t 
: IO : 19 

i t 8 
1 lO-19-24-i& 
i 



._ 
., A . ,,. _. ” - 

NFFW-4 

WELL. COMPLETION DIAGRAM 

Reference Eievation _ 
323.86 ft. 

6-in. Steel Casing Locking Cap 

Concrete Pad 

Cement Grout 
Surface - 3 ft. 

Bentonite Pellets 3-5 ft. 

‘4-b Sch. 40 PVC Casing, 
Surface to 6 ft. 

ShaleEiiktone 

Sand Pack (No, 2 Sand) 
from 5-26 ft. 

Sch. 40 PVC Screen, 4-b. 
0.02 in. Siot 6-26 ft. 

Sch. 40 PVC Cap 
I I (Threaded) at 26 ft. 

8-in. Borehole 

Depth (ft) 

-0 

--3 

--6 

---12 

m.: 
--21 

- -24 

* -27 



LOG OF=- SEDIL EC3rF:IWEs 

15 LCIVETON CIKCLE SPARKS, ~~~YL~~~ 21152 TELE: 301-771-4950 

ECIRIMG NC?. NFFW-5 
Cwrdinates: Location: MS, WLWi GROVE 

Jo$ ?b. 10388.03 
Surface Elevatim: 315.11 Client: t@RTHERN ~I~ISI~~ WAJFiX 
Casing k~ve Surface: 3L7.3S Drilling Ekthod: MYHUE 500 &IR 8( HATER mARY, 
Reference Elevation: 316.88 5 l/6, 8, 1Q IN. BIT 
Reference kriptim: Top of PVC Sampiing H&hod: 53, 7333 LB HfWER, 30’ ORW 

Start Date: 4/12/84r Cwapletim Date: 4/121fH 
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NFFW-5 

WELL COMPLETION DIAGRAM 

Reference EIevatiol 
->a-- -. 

n ---- 
YlB.tm ff. 1.7 ft 

“I 

Silty Clay CL 

:;1 

sandy Clay CL 

Sandstone : 
:: 

. .‘~ 

1-8 in. Steel ‘Casing Locking Cap 

K Concrete Pad 

Ht--- Cement Grout 
Surface - 3 ft. 

I- Bentonite Pellets 3-5 ft. 

+f-- 
6-in. Sch. 40 PVC Casing, 
Surface to 6 ft. 

Sand Pack (No. 2 
from S-.26 ft. 

Sch. 40 PVC Scre en, 
0.02 in. Slot 6-26 ft. 

Sa Ind) 

\ S& 40 PE Cap 
(Threaded) at 26 ft. 

i 1 

6-in. I.D.: 

Depth (ft) 

r 0 

-6 

--9 

---12 

I 

-21 

-24 

-27 

-30 

1 O-in. BoretAle 



BftRItVG No. NFFW6 
c5ordinates: 

Surface Efevation: 317.S2 
Ca5inS &we Surface: 32O.OS 
Reference Elevation: 319.&2 
Reference lkcriptim: TW W WC 

Start Date: 4124/W 
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NFFW-6 

WELL COMPLETION DIAGRAM 

Reference Eievation _ 
319.62 ft. 

6-in. Steel Casing Locking Cap 

Concrete Pad 

Cement Grout 
Surface - 3 ft. 

Gravely Sand Sp 

Bentonite Peiiets 3-6 ft. 

6-in, Sch. 40 PVC Casing, 
Surface to 6 ft. 

Water Level 

Sand Pack (No. 2 Sand) 
from 5-26 ft. 

Sch. 40 PVC Screen, 6-in. 
0.02 in. Slot 6-26 ft. 

Sch. 40 PVC Cao 
(Threaded) at 26 ft. 

1 O-in. Borehole 

Depth (ft) 

: 
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c -6 

I 
-9 
-12 

-15 
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--21 

- -24 
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EA ENG I NEER I NG v SC 3: ENlCE f AND --I-EChlNfZ3LOGV 

LOG OF StxIl- EOF;:INE 

15 LOVETOW CIRCLE SPARKS, ~~R~L~~~ 21152 TELE : 301-771-4950 

BDRING NC!. NFFW-7 
Coordinates: Location: NAS, WILLW GROVE 

Job No. fmS.03 
Surface Elevation: 311.61 Went: ~~ ~IVISI~, ~~~ 
Casing &hove Surface: 314.52 Drilling B&wk MYHUE 500 AIR !I kyITur4 KITAW, 5+1/S, MB, 
Reference Elevatinn: 3t4.# 
Reference Description: TOP OF PVC Saqling H&hod: SS, 30’ , VARIADLE SPW SIZE, 

~1~ =izAKPLINs 
Start Date: 4/191S? Cnapletim Date: 4~19~~ 
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NFFW-7 

WELL COMPLETION DIAGRAM 

Reference Elevation _ 
314.06 ft. 

2. 

a-in. Steel Casing Locking Cap 

Concrete Pad 

III Iii fhnenk Grout 
Surface - 3 ft. 

Depth (ft) 

- Benkonite Pellets 3-5 ft. 

6-in. Sch. 40 PVC casing, 
Surface to 6 ft., 

-6 

Sand Pack (No. 2 Sand) 
from 526 ft. 

Sch. 40 PVC Screen, 6-b. 
0.02 in. Slot 6-26 ft. 

1 O-in. Borehole 

I.D.: 

Sch. 40 PVC Cap 
(Threaded) at 26 

-la I 
-21 

-24 

-27 
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WRW-1 
Well Completion Diagram 

5-h. Steel Casing w/Locking Cap 

-Reference Elevation 

Sandy Clay _ Cl. 4-h. Sch. 40 PVC Casing, 
Surface to 9 ft. 

II b-l---- Cement Grout Surface to 5 ft. 

+-- Bentonite Pellets 5 to 7 ft 

I~~l+~+frorn 7 to 29f; 
Sand Pack (No 2 Sand) 

: d-i’.. ‘. - 
I- 

Sch. 40 PVC Cap 
(Threaded) at 29 ft 

I I 
8-h. Borehole 

291.24 ft 

Depth 6t) 

-0 

-4 
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- -30 
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WRW-2 
Well Completion Diagram 

/ 
6-h. Steel Casing w/Locking Cap 

Concrete Pad --- Reference Elevation 291.74 ft 

Depth (ft) 

-0 
t 

Silty Sand - SM to 2 ft 

Bentonite Pellets from 2 to 4 ft. 

Water Level 4-b. Sch. 40 PVC Casing, 
Surface to 5 ft. --5 

Sand Pack (No. 2 Sand) 
from 4 to 20 ft 

--IO 

Sch. 40 PVC Screen, 4-in, I.D.: 
0.01 in. Slot. 15 to 20 ft. 

Sch. 40 PVC Cap 
(Threaded) at 20 ft ---20 

’ 8-b. Borehole’ 
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WRW-3 
Well Completion Diagram 

J 
&in. Steel Casing wJLocking Cap 

Concrete Pad kJnk I zzrence Elevation 294.34 ft 

Water Ls 

silty clay - CL 

m I 

Cement Grout 
from Surface to 2 ft 

Bentonite Pellets from 2 to 

4-k. Sch, 40 PVC Casing 
Surface to 5 ft. 

4 ft. 

Sch. 40 PVC Screen, 4-in. I.D.: 
0.01 in. Slot, 15 to 20 ft. 

Depth (ftt) 

I f 
g-in. Borehole 
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L-f3G OF SOIL E3UF;:ING 

8 
15 LOVETCIN CiRCLE SPPIRKS, MARYLAND ZlL52 TELE: 301-771-495~3 

BDRIRlS NO. t?lLD330BZ 

I 

Coordinates: Location: WILLOOJ SRDVE 
Jab Ha. 10338.03 

Surface EIevatim: Client: W 

Cakq &we Surface: D~illi~S !lethrxk 1N CK HUD. 750, 6” HUD% STEH 
Refeme Elevation: AUSER, SER. # 154318 
Reference Dewipticm: Sampling Hetbad: 3’ SPLIT SPDDN 5’ 

8 

Start Date: 5-3-89 Completion Date: 5-3-W 
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A~~~~~~~ 1B 

WATER LEVEL AND WATER QUALITY DATA 



WATER LEVELS 

Well No. 

NELW-1 
NELW-2 
NELW-3 

9SLW-1 
9SLW-1B 
9SLW-2 
9SLW-3 
9SLW-%B 
9SLW-4 
9SLW-5 

FTAW-1 347.91 345.91 342.01 341.01 
FTAW-2 349.08 346.15 342.85 341e40 
FTAW-3 352.35 349.58 348.38 342.9% 
FTAW-4 349.82 347.19 343.69 341.84 

ALW-1 320.05 318.82 313.42 316.62 
ALW-2 343.34 ND 340.49 337.44 
ALW-3 331.63 ND 330.3 330.6 

PRW-1 293.65 292.35 290.25 290.25 
PRW-2 293.77 292.51 290.50 290.4% 
PRW-3 293.72 292.47 288.99 290.39 
PRW-4 294.28 292.8 290.30 290.35 

RR2w-1 256.86 253.97 253.11 250.81 
RRZW-2 257.56 255.06 245.76 251.26 
RRZW-3 245.97 243.92 252.52 240.67 
RRZW-4 252.11 250.34 239.49 247.24 

WRW-1 287.94 285.97 287.74 285.19 
WRW-2 286.03 283.39 285.86 287.64 
WRW-3 288.19 286.66 288.19 289.09 

NFFW-1 297.88 296.93 294.27 293.49 
NFFW-2 300.8 298.7 295.07 293.8 
NFFW-3 304.79 308.28 299.64 299.61 
NFFW-4 310.12 309.52 303.37 301.82 
NFFW-5 304.49 302.84 301.3 298.63 
NFFW-6 302.47 300.37 297.18 296038 
NFFW-7 301.24 299.69 295.62 295.81 

May 17 June 5-9 
Post Development Round 1 

243.92 240.87 
253.32 251.65 
244.44 241.44 

326.39 326.01 
329.5 326.1 
317.45 317.87 
312.03 310.3% 
ND ND 
314.85 315.26 
321.89 ND 

Sept. 18-21 
Round 2 

Dec. 11-13 
Round 3 

237.90 238.1 
247.87 247.75 
238.52 238.64 

323.76 324.26 
323.05 323.05 
315.92 314.37 
309.68 308.58 
ND ND 
313.16 312.11 
321.50 321.49 



8 
I 
1 
1 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
1 
R 
R 

Well No. Date _PH TV cond. D.O. 

NELW-1 6/5/89 5.74 16.5 50 6.8 
NELW-2 615189 5.47 17.0 85 3.7 
NELW-3 615189 7.5 18 149 8.3 

RRZW-1 6/6/89 5.98 17 90 6.6 
RR2W-2 6/5/89 6.19 19.5 105 4.0 
RR2W-3 6/6/89 6.05 13.5 86 4.0 
RRZW-4 6/6/89 5.45 16.0 125 4.5 

ALW-1 6/6/89 5.95 
ALW-2 6/6/89 5.75 
ALW-3 6/6/89 6.43 

if.9 
18 

220 
98 
250 

i:; 
8.1 

9SLW-1 6/8/89 6.03 16.5 125 7.0 
9SLW-1B 6/8/89 6.38 15 120 7.0 
9SLW-2 6/8/89 5.63 20.5 100 7.7 
9SLW-3 6/8/89 5.81 17.0 130 6.4 
9SLW-%B 6/8/89 7.21 17.0 165 7.8 
9SLW-4 6/8/'89 6.85 20 200 8.0 
9SLW-4B 6/8/89 6.33 17 187 8.0 

PRW-1 6/6/89 5.65 18 270 4.8 
PRW-2 6/6/89 5.59 15 300 4.8 
PRW-3 6/6/89 4.92 20 345 5.5 
PRW-4 6/6/89 4.74 18 47% 6.3 

wlzw-1 6/8/89 6.86 20 190 
WRW-2 6/8/89 6.72 16 200 
WRW-3 6/8/89 6.57 20 230 

6.1 

26' 

FTAW-1 616189 5.99 16 165 
FTAW-2 6/6/89 5.36 15 109 
FTAW-3 6/6/89 5.25 21 100 
FTAW-4 6/6/89 5.28 21 110 

2.5 
5.85 

i?i 

NFFW-1 6/6/'89 N/A 1% 270 N/A 
NFFW-2 616189 N/A N/A N/A N/A 
NFFW-3 6/6/89 5.98 20 320 2.3 
NFFW-4 6/6/89 6.09 19.0 250 5.0 
NFFW-5 6/6/89 N/A 14.0 271 N/A 
NFFW-6 6/6/89 N/A N/A N/A N/A 
NFFW-7 6/6/89 6.72 13.5 410 N/A 

WATER QUALITY DATA: ROUND 1 
GROUND WATER 



Well No. 

NEL/SWS-1 
NEL/SWS-2 

II NEL/SWS-3 

AL/SWS-1 
I AL/SWS-2 

AL/SWS-3 
AL/SWS-4 

I 
a 
E 
i 

UGISWS-1 6.94 23 135 8.0 

WATER QUALITY DATA: ROUND 1 (Cont.) 
SURFACE WATER 

Date TQC cod. D.Q. 

6/8/89 7*5 18.0 149 
6/8/89 7.36 22.0 251 
6/8/89 7.35 20 239 

6/7/89 7.23 19.0 140 
6/7/89 7.27 19.0 150 
6/7/89 7.54 20.0 150 
6/7/89 7.02 20.0 70 

6/6/89 6.76 
6/6/89 6.75 
6/6/89 7.12 19 90 
616189 7.13 20 85 

11.2 
7.2 
7.3 

8.6 
9.1 

88:; 

8.2 
8.9 
9.0 
8.7 



Well No. gH T"C Cond. D.O. 

NELW-1 5.95 15 130 5.0 
NELW-2 5.55 16.5 100 4.5 
NELW-3 6.15 16 115 4.2 

RR2W-1 6.55 15 75 
RR2W-2 5.95 16 45 
RR2w-3 6.05 13.5 86 
RR3w-4 5.45 16 125 

6.2 

8:: 
4.5 

ALW-1 5.95 18 220 7.4 
ALW-2 5.50 18 91 5.6 
ALW-3 6.45 18 250 8.1 

9SLW-1 5.68 
9SLW-1B 6.16 
9SLW-2 5.63 
9SLW-3 5.86 
9SLW-3B 6.71 
9SLW-4 6.54 
9SLW-4B 6.43 

20 
18 

:i 
18 
18 
19 

110 
128 
92 
117 
170 
202 
189 

iii:: 

22 
9.0 
8.0 
8.4 

PRW-1 5.54 22 349 
PRW-2 5.88 22 341 
PRW-3 5.18 21 291 
PRW-4 4.81 20 590 

7.6 
8.2 

E 

WRW-1 6.81 24 203 
WRW-2 6.48 24 130 
WRW-3 6.48 25 225 

7.6 

3:: 

FTAW-1 6.04 17 159 
FTAW-2 5.44 19 110 
FTAW-3 5.29 20 95 
FTAW-4 5.27 17 100 

E! 
8.1 
7.0 

NFFW-1 6.61 25 700 1.5 
NFFW-2 6.5 21 370 0.6 
NFFW-3 5.84 19.5 300 7.0 
NFFW-4 5.95 18.5 255 3.4 
NFFW-5 6.61 28 899 2.0 
NFFW-6 ND ND ND ND 
NFFW-7 6.52 17 470 2.0 

WATER QUALITY DATA: ROUND 2 
GROUND WATER 



Well No. 

NEiL/SWS-1 
NEL/SWS-2 
NEL/SWS-3 

AL/SWS-1 7.1 22 202 4.8 
AL/SWS-2 6.8 23 210 5,o 
AL/SWS-3 7.0 23 179 5*4 
AL/SWS-4 7.0 22 229 5.8 

9SL/SWS-I 6.52 24 119 
9SL/SWS-2 6.5 23 110 
9SLJSWS-3 6.8 24 110 
9SL/SWS-4 6.4 23 112 

UG/SWS-1 6.95 28 205 4.6 

WATER QUALITY DATA: ROUND 2 
SURFACE WATER 

A?!!- T°C Cond. 

6.10 20 215 
6.9 22 193 
7.02 22 191 

D.O. 

6.0 

2:: 

5.5 
5.2 



Well No. PH Cond. D.O. T°C 
Sampling 

Time 

NELW-1 5.63 167.3 
NELW-2 6.13 140.5 
NELW-3 5.63 164.0 

2: 
4.7 

9.3 
10.6 
12.1 

1310 
1315 
1305 

RR2w-1 
RR2w-2 
RR2w-3 
RR2W-4 

5.59 121.8 5.6 10.9 0905 
6.34 127.1 6.0 6.2 1645 

5.91 324 3.0 11.5 1630 

9SLW-1 
9SLW-1% 
9SLW-2 
9SLW-3 
9SLW-3B 
9SLW-4 
9SLW-4B 

6.62 169.7 
7.0 205 
6.35 129.1 
6.73 161 

::z 
5.4 
6.8 

8.7 
7.3 

;z 

1005 
1100 
1130 
1510 

6.9 276 7.1 9.0 I.430 
7.06 237 8.2 8.2 1355 

FTAW-1 5.96 207 3.6 9.4 1545 
FTAW-2 6.22 148.9 8.0 7.9 1555 
FTAW-3 6.12 139.3 8.7 7.8 1605 
FTAW-4 6.10 131.5 9.2 5.6 1615 

WRW-1* 7.05 266 3-3 10.7 1105 
mw-2 6.23 369 4.6 11.1 1115 
mw-3 7,lO 302 6.1 13.3 1125 

PRW-l* 
PRW-2 
PRW-3 
PRW-4 

E2 
6.16 
6.92 

435 4,8 8.2 1520 
676 4.4 9.3 1630 
462 4.8 11.0 1645 
742 5.4 9.3 1420 

ALW-1 6.84 451 5.8 5.6 0930 
ALW-2 6.88 159 5*0 5.7 0945 
ALW-3 6.78 553 8.8 6.7 1030 

WATER QUALITY DATA: ROUND 3 
GROUND WATER 

* Duplicate run at these stations 



APPENDIX C 

SURVEY DATA 



SURVEY REPORT 
WILLOW GROVE NAS 

This project involved the running of 6 miles of traverse 
and 6 miles of bench levels to establish the horizontal and 
vertical control for the wells and borings. 

The horizontal control was performed utilizing a Wild 
T2OOO/DI6 and TlOOO/DI1000 theodolitesJEDMs. 

The primary bench levels were performed utilizing a Wild 
NA-2 automatic level, attached with a parallel plate 
micrometer, and metric invar staffs. 

HORIZONTAL CONTROL 

The horizontal control was performed to NOAA Third Order 
Class I procedures as follows: 

1. Two D/R angle were turned, and distances were 
measured in both directions. 

2. Horizontal coordinates were calculated on the 
Pennsylvania plane coordinate system NAD 27. 

VERTICAL CONTROL 

The primary vertical control was performed to NOAA 
Second Order Class I procedures as follows: 

1. The level circuit was established using a centimeter 
graduated invar staff combined with an automatic level and 
parallel plate micrometer. 

2. Additional level lines were run observing third order 
specifications. 

Datum: Vertical Mean sea level 1929 Adjustment 

COMPUTATIONS 

HORIZONTAL ADJUSTMENT 

Traverse lines were adjusted by first adjusting the 
angles and using the compass adjustment. All coordinates were 
computed on the Pennsylvania plane coordinate system. 

VERTICAL ADJUSTMENT 

The levels were adjusted by prorating the error by the 
number of turns between ties. 

MONUMENTS USED 

HORIZONTAL NOAA WILLOW 
ESTABLISHED GRID AZIMUTH BY SUN OBSERVATION: 
LIGHT ON TOP OF RED AND WHITE WATER TANK 
S45*39'59.'7E 

VERTICAL PITCAIRN A 1942 ELEVATION: 366.949 FT. 
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