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Appendix A 

Monitoring Well Construction Diagram 
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EnSa fe/Allen 6 Hos hall 

Project 1 W  A - NavdBase Umksfon 
Locatim: C W n k s t g  SC 
Started at 1340 on 10-5-93 
Ccmpleted at 1414 on W5-9.3 

Drlhg Method: 4.2S1).ISA Mfh Ht spoon 
DrZhg Company: H'E 
Geologist: LAK 

Monitoring Well NBCA002001 

Coord-mtes: 2316454.467 E, 38K735.169 N 
Surface Elevatim 88 feet msl 

TOC Elevation: 1151 feet msl 
Depth to Gromdwater: 5196 feet TO2 Measured: K2-12-93 
aoundwa ter Elevation: 155 feet msl 
Totd We1 Depth: 14.0 feetbgs 
WeY Screen: 4.0 to 14.0 feet &s 

8 cn 
WELL DIAGRAM 

a GEOLOGIC DESCRIPTION 

----- 
Black slightly clayey i ine sand and silt with 
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EnSa fe/A//en 6; Hoshall 

Project: Z M  A -Navdgase Cha-kston 
Location: Charlestg SC 
Started at on P6-Q3 
Ccmpleted at on 10-6-93 

Ormg Mehod: 4.2S'HSA kith d t  spoon 
Driln-ig Company: ETE 
Geologjst: &!ttcn Dofscn 

Monitoring Well NBCA002002 

Cooromates: 23l6550,594 E 38/59%405 N 
Surface Elevation: 510 feet md 

TOC Elevatlm BBB feef msl 
Depth to Gromdwater 7.69 feet TGC Measured: 10-t2-93 
Grwndwater Elevation: 119 M ml 
Total We! Depth: 6 0  fetbgs 
WeY Screen 50 to hO feet bgs 

GEOLOGIC DESCRIPTION 

0-1' hand auger cuttings: Black fine sand with 
some silt, moist. 
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EnSa fe/Allen 6 Hoshall 

Project: ZCKE A - MvdBase Cbarlesfon 
Location: & h ~ e s t c n ,  SC 

Monitoring Well NBCA002003 

Coordinates: 23166633LM E, 38135151590D N 
Surface Bevation: 890 fePt msl 

Started at 11)25 on M-6-!33 

Drihg Method: 4.25" (ZS'UC) k#! kith wft spom 
DrZrmg Campmy: 
Geologist: Brittm Dotsm 

Grandwater Elevation: 6.a fpet msl 
Totd Well Depth: h05feet bgs 
WeY Screm 3.90 to EM feet Lgs 
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8 3 3 2  GEOLOGIC DESCRIPTION 

0-1' hand auger cuttings: Orange sand with clay 
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EnSa fe/Allen 6 Hos hall 

Project: ZOKE A - Nava'Base Cha&ston 
Locatim Cha&stm SC 
Started at I340 on M Q 3  
Cwopleted at on 10-6-53 

Drlbng Mebod: 4 3 ' 1 0  ITS' mI USA kilh spTt spoon 
OFlling Company: E7E 
Geologist Briltm Dotsm 

Monitoring Well NBCA002004 

Cwrdnates: 23159f2.4800 E S B 1 6 0 L ~  N 
Suface Elevatiw Z70 feet md 

TOC Elevation: 828 feet msl 
Depth to Groutdwater. 4.50 f e t  TCX: Measured: P,!2-9!3 
Groundwater Elevation: 37B feet msl 
Totd W e l  Oepm UBO feet bgs 
Wel Screen: 380 to E80 feet bgs 

5: 
F WELL DIAGRAM 

GEOLOGIC DESCRIPTION = - 
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EnSafe/Allen 6 Hushall Monitoring Well NBCA002005 

Proiect: ZCW A - h4vdBase OSarleston 
Locatim Chzkstm SC 
Started at lt?9 cm 10-6-93 
Cwnpleted at /430 on K7-6-93 

Drllmg Method: 425'10 IZB' W) NSA kifh spCt spoon 
OrEng Company: HE 
Geologist: B-ittcm Dotscm 

Coormates: 23l62SE7800 E, 38l325400 N 
Svface Elevation: 900 feet msl 

TOC Elevation: 889 f& msl 
Depth to Grmdwater: Z1Q feet TOC Mewed: D P Q 3  
Grwndwater Elevation: 170 feet ml 
Totd We! Depth: h4 f e t  bgs 
WeW Screen: 54 to 5 4  feet bgs 

3 303 v, cn 

a 
B c - 
9 

GEOLOGIC DESCRIPTION 

No hand auger sample due to concrete and 
asphalt layers extending to 1.5' bgs. 

WELL DIAGRAM 
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EnSafe/Ailen 6 HoshaN 

Project: ZWE A - MvdBar;~ Owtlesfon 
Location: C h x k s t ~ ,  SC 
Started at 086 rn K7-7-SU 
Completed at on 0-7-93 

[kAg Method: 4.25'D (7.5' a7/ HSA Mh spCt spom 
Drbg Cwnpany: E E  
Geologist: Mtfm Dotsm 

Monitoring Well NBCA002006 

Coordnates: 23l5.3652700 E, 3811789.4200 N 
Suface Elevation a60 feet msl 

TOC Elevaticn: 1153 fPet msl 
Oepth to Growlwater: Z06 feef TCC Measured: KI-t?-S3 
Grwndwater Ekvatim 4.47 feel ms/ 
Totd We! Depth' E.32 &ei bgs 
W e i  Screm 5-32 to M32 feet bgs 
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WELL DIAGRAM 
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EnSa fe/A//en 6; Hoshall 

Project: Z E  A - Mvd Ehe Charleston 
Location: Chakstm SC 
Started at 13050n X7-06-95 
Completed at 1435 on lQ-06-95 

DrWg Method: 425'D (7.9'COIh'SA kifh spFt spoon 
Orlliig Company: GES/M& /M3g 
Geologist: P. B y k y  

Monitoring Well NBCA038001 

C w M a  t es: 23x5755194 E, 38174W N 
Surface Elevabom %3 feet msl 

TOC Elevatiort ZB feet msl 
Depth to Grmdwater: 345 feet T K  Measwed: VW96 
Groundwater Elevation 368 f e t  msl 
TOW WeY Depth: 126feet bgs 
WeY Screen: 26 to 121 feet bgs 

GEOLOGIC DESCRIPTION 
7 az - 

WELL DIAGRAM 
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Surface condliions: gravel lot. 
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EnSa fe/Allen 6 Hoshall 

Proiect: ZCWA - &vdEase Charkston 
Localim: Charleston, SC 
Sta~ted at 0825 on K7-08-95 
Completed at 0945 cn X3-06-95 
OTIhg Method: 425' D K5" COI H A  14th spEt spoon 
OrZling Company: EShf&r 
Geologist: i? B y k y  

Monitoring Well NBCA038002 

Coordhates: 23EEQ6.D 6 38E~34.37 N 
Surf ace Elevatiwu & 6 feet msl 

TOC Elevatim 842 feet msl 
Depth to Gromdwater: 427 feet TZX: Measured: VW96 
Grcmdwater Elevation: 4.5 feet md 
Totd Wel l  Depth: UO feet bgs 
We! Screen: 30 to 125 f& bgs 

- 
F WELL DIAGRM 
+ 

GEOLOGIC DESCRIPTION - - 
4 

Surface condltions: asphalt parkfng lot 
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EnSa fe/A//en 6 Hoshall 

Project ZCKE A - NaHBase lharkston 
Locatirn: Gbaiestm SC 
Started at 1400 m ti-5-Q5 
Completed at 0815 m /t-8-95 

Drlhg Method: Rotas& (6S'CD casm 38iD wtiwbit) 
lkhg  Company: Akm?Ehvkmtd 
Geologist: P. B y k y  

Monitoring We,ll NBCA03801D 

Coordnates 231576aflE 3817E58 N 
Suface Eievatiom 7.8 feet mJ 

TOC Elevatim Z63 feet ms/ 
Depth to (jromdwater. 546 feet TIX: Measured: I-22-96 
Groundwater Elevation: 217 f e t  msl 
Totd Wel Depth: 502 feet bgs 
We1 Screen: 40.3 to 49.7 feet bgs 

-1 F WELL DIAGRAM 
k? 4 

GEOLOSIC DESCRIPTION "- - 
0 

soft to firm, wet; trace shell fragments last 0.2'; 
occasional sandy pods from 8.8-10.4'. 

sand, plastic, firm, wet: with occasional 
disseminated shell fragments and small bivalve 
shells; occaslonal thin ( ~ 1  cm) sandy laminae 
irregular spaced through out. 
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EnSa fe/Allen 6 Hoshall 

Project: ZCM A - NavdBase thakston 
Location: Charlestm SC 
Started at M a 0  a? nL-6-Q5 
Ccmpleted at 0815 cn IkB-95 

Drmg Method: Rota& 16.F 38"' w7g biC1 
DrRg Company: Mance Ehvirmtd 
Geologist: P. B y k y  

Monitoring Well NBCA03801D 

Coorchates: 2315760.615 38171258 N 
Sur face  Oevatim t8 feet msl 
TOC Elevatlm Z63 feet msl 
Oepth to Growlwater: 546 feet T(X Measured F22-96 
&andwater Elevation: 217 feet msl 
Totd W e l  Depth: 5122 feet bgs 
Wd Screen: 40.3 to 4Q7 fppt bg5 

a 
'7 

WELL DIAGRAM 
4 

GEOLOGIC ESCRIPTION "- - 

30.8-35': light gray, very fine, thln sand partings 
spaced approx. every 1' with some sand pods. 
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EnSa fe/Allen 6 Hoshall 

Project: ZCW A - hQvd Base awlesim 
Locatim: Charlestcn. SC 
Started at 1400 cn k5-95 
Completed at 0815 cn tF8-95 

DrWg Method: Rofasmc (&S'CY7 casm 38"' corirg bitl 
&Eng Company: Mace E n v i r m t a l  
Gedogist: P. &y&y 

Monitoring Well NBCA03801D 

~oorates :  231R6d6l E 3817~58 N 
Suface Etevation: Z8 feet msl 

TOC Elevatim Z63 feet msl 
Depth to Gromdwater: 546 feet TCC Measured: I-22-CIS 
Grmdwatw Elevation: 217 feet msl 
Totd Well Depth: 50.2 feet bgs 
Well Screen: 403 to 49.7 feet bgs 

8 
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F 

WELL DIAGRAM 
A W  - 

GEOLOGIC DESCRIPTION "- - 
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EnSafe/Allen h; Hoshall 

Project: ZCYE A - MvdEase Oiarleston 
Location: Chakstcw? SC 
Started at 0823 tm h30.3-85 
Completed at /430 on M 3 - 9 5  

Drihg Method: 42S'ID KS'CY3)HSA Mh spTt spoon 
UrVig Company: G E S W  L M q  
Geologist: T: Kafka 

1 

Monitoring Well NBCA039001 

Cowdnates: 2315466.& E 361754.60 N 
Swface Elevatim Ill f e t  msl 

TDC Etevatim fl47 feet msl 
Depth to Gromdwater: 564 feet TLX Measured: 1/22/Sk5 
Erwndwatw Elevation: Z83 Ie~f msl 
Totd Wd Deptk L31 feet bgs 
Well Screen: I1 to E6 feel b@ 

7 WELL DIAGRAM 
- 

GEOLOGIC DESCRIPTION z2 - I 

9 
Surface condltlons: gravel. 

orange-tan at 0.2', very fine to fine wfth trace 



Page I of l 

EnSa fe/Allen 6; Hoshall 

Project: Z W  A - hQvdBase Charleston 
Locatiw Wlestm SC 
Started at 1520 en C03-Ri 
Cmpleted at 0950 m D-04-95 

DrKng Method: 426'D iZS'&W)HSA kith spff spoon 
DrWg Company: GES/hYer LWg 
Geolcgst: 7; Kafia 

Monitoring Well NBCA039002 

Coordinates: 231537B52 E, 38VS89 N 
Suface Elevation: 121 feet mi 

TOC Elevation: 14.35 f#t msl 
Depth to GrMndwater: 724 feet TOC Measured' U22/Q6 
Growlwater Elevatim Xi/ feet msl 
Totd W e l  Oepth: E6 f& bgs 
Well Screen: 26 to Ei feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface condttions: gravel. 

- 
5- 

- 

15- 

20- 



EnSafe/Allen 6; Hoshall Monitoring Well NBCA039003 

GEOLOGIC DESCRIPTION 

Page 1 of 1 
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EnSa fe/Allen 6; Hoshall 

Project: ZCMEA - Mval8ase Utarkston 
Locatirn CWkstcn  SC 
Started at 1425 on 10-05-95 
Ccmpleted at ki.5 m E-05-Q5 

Drlhg Method: 4.25'10 (ZS' CY7I HSA Mh sptt spoon 
Oriling Company: ~~ fl-#hg 
Geolcgst: P. 5ayky 

Monitoring Well NBCA039004 

Coormates: 23.543113 E 3 8 E 4 7  N 
Surface Flevatim 94 feet md 

TOC Elevation 1172 feel msl 
Depth to Gromdwater: 599 feet TOC Measured: V22/96 
Grmdwater Ekvabm 573 feet mi 
Total Well Depth: 120 feet bgs 
Wd Screen: 30 to E5 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface conditions: gravel. 

- 
5- 
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Clay: dark gray, silty, soft, plastic, wet, H2S 
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EnSafe/Allen 6; Hoshall 

Project Z E  A - hbvd Base CW&ston 
Location: C?lw-Estcn, SC 
Started at m50n 10-05-95 
Completed at 1305 on XF05-Q5 

DTmg Mehod: 4.25' 10 KS' #lHSA kiih splf spoon 
Drlirng Company. G!3YMef mng 
Geologist: P. &yky 

Monitoring Well NBCA039005 

Coordinates: 23l53E44 Z 38554.81 N 
Surface Elevation: K)2 feet ml 

TOC Elevation: 1267 feet msl 
Depth to Groundwater: Z04 feet TOC Measured: 1/22/96 
Grwndwater Elevatim 563 feet msl 
Total Wel l  Depth: 13.O feet bgs 
Well Screen: 3.0 to 125 feet bgs - 

7 5  

B 
WELL DIAGRAM - 

.a 

GEOLOGIC DESCRIPTION 
- - I 

3 
Surface conditions: gravel. 

ctay, wet; at Q', very fine to flne/ medium, 
soft, wet with decreasing fines with 
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EnSa fe/Allen 6 Hoshall 

Roiect: Z M A  - AbvalEbse hrleston 
Location: CiWksfm SC 
Started at Im on 7-E-96 
Completed at 1300 on 7-+96 
Drmg Method 425'D 105'CK!! HSA hfth spft spoon 
Effing Company. Mance EnvirmtdDIng 
Geologist: T: Kafka 

Monitoring Well NBCA039006 I 
Coordinates: 231593994 C 38KS.28 N 
Swface Elevation: 90 feet msl 

TOC Elevatim a64 fef msl 
Depth to Gromdwater: 502 feet T K  Measured: 8fl/96 
Grmdwaier Elevation: 362 f s t  mJ 
Total Well Depth: 80 feet bgs 
We!l Screen: 30 to 125 feef bgs 

- - 

Surface conditions: asphalt road. 

Posthole cuttings: 0-4.4'-- silty sand wlth some 
clay and gravel pleces. 

5 

wlth trace medlum sand; sifty; some grass 
organlc matter; soft, low piastlcity clay; 
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GEOLOGIC DESCRIPTION 

WELL DIAGRAM 
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EnSa fe/Allen 6; Hushall 

Project: ZCKE A - hQva'Base Umksfon 
Locatim Charkstm, SC 
Started at D.30 on 7-W96 
Completed at 1235 cn 7-PO6 

DriFng Method: 4.25" ID 17.9'aDI M A  with sHt spoon 
CilAng Company. fiance E n ~ m t d L W n g  
Gedogist: E Kafia 

Monitoring Well NBCA039007 

Coordinates: 2315860.48 E, 38nSaB0 N 
Swface Elemtion: 85 feef msl 

TOC Uevatim 8.24 feet msl 
Depth to Gromdwaier: 161 f ~ e t  TOC Measured: 8/7/Q6 
GroclndLlater Elevation: 863 feet md 
Totd WeY Oepth: 14.5 f e t  bgr 
We4 Screen: 4.5 to M.0 feet Qgs 

GEOLOGIC DESCRIPTION 

5 
P 
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WELL DIAGRAM 
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Surface conditions: asphalt road. 

Asphalt, concrete, and ROC to 2' bgs. 

Posthole cuttings: 2-3'--light gray to brown 

11 

0 

84 

18 

243 

14 

Clay: gray to brown-gray: low plasticity; some 
organic matter: soft; some very flne to flne 

-- 
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EnSafe/Allen 6; HoshaN 

Propct: Z M  A - Mvd&se Giarkston 
Location: Charlestg SC 
Started at 0815 m 7-f6-96 
Completed a t  0930 on 7-6-96 

MMg Method: 4.29'10 1Z8' 03) HS4 hith spii spoon 
Drling Company: Mace Ennf~mentdEMi7g 
Geologist: T K&a 

Monitoring Well NBCA039008 

CoorduMtes: 231548101 E. 38OBB728 N 
Sur face  Elevatim Z6 f e t  msl 

TOC Elevation: 876 feet md 
Depth to Grandwater: 815 feet TOC Measured: 8/7/96 
Gramdwater Elevation: 361 feet msl 
Totd Well Depth M.0 feet bgs 
WeY Screen: 4.0 to B.5 Ieei bgs 

WELL DIAGRAM - 
I GEOLOGIC DESCRIPTION 
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Surface conditions: grass field In front of Bldg. 
1830. 

Posthole cuttings 1-4': brown to black sltty sand 
with some clay and small rock fragments; large 
pieces of brick (5-8" diameter): from 3-4' is 
brown sllty clay; some sand; moist. 

0 

3 spllt spoon attempts, no recovery; evidence of 
flne to medlum, gray dlty sand on sample 
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100 

loo 

sand to sandy clay; 
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EnSa fe/Ailen 6 Hoshall 

Pro iect: Z E  A - hbb& Base Charleston 
Location: ChaorPstg SC 
Started at #450n 7-X5-96 
Cm@eted at 15/S on 7-15-96 
Drng Method: 4.25'113 17.5'W) hS4 kith Wt spoon 
DrZTng Company: Rime En&mtd Dithg 
Geolcgst: T Kafka 

Monitoring Well NBCA030009 

Cowdnates 23B1353IE. 38P3S07 N 
Surface &vation: Z4 &t msl 

TOC Elevation: 841 feet msl 
Oepth to  Grovldwater: 4.42 feet TOC Measued: 8/7/96 
Groundwater Elevatim 4-99 feet md 
Total Well Depth: U.0 f& bgs 
We!i Screen: 30 to 125 feet bgs 

5i 
7 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION c - I 

3 
W 

Surface condtlons: grass field. 

Posthole cuttings 0-3.5': brown to black sllty 
sand with small rock fragments, dry, (0-2)'; 
coarse sand and rock fragments (2.5-3.5'): 
posslble perching of water table In 'fill material. 
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concentration of fibrous grass and root matter. 

3 100 85 

4 100 

15 5 55 0 

20- 



Page I of f 

EnSafe/Allen 6 Hoshall 

Proiect: Z M  A - Navd Base Cha&ston 
Lomtim ~ s f c q  SC 
Stwted at 1500 a, 7-K7-96 
Ccmpleted at 161S on 7-10-96 
DriSing Method: 4.25'iD K5'W)HSA with sHt spoon 
Orling Company: A l i m  En&mnld l32fng 
Geologist: E Kama 

Monitoring Well NBCA039010 

Coordinates: 2315l.323 E, 38144273 N 
Surface Elevatiwr 112 feet mi 

TOC Elevation: l.341 feel msl 
Depth to Grandwater: Z47feet TCC Measwed: 8/7/96 
GrowKk.later Elevation: 594 feel mJ 
Total Well Depth: Ei.2 feet bgs 
Well Screwc 3.2 to E7 feef bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface condltlons: grass 

Posthole cuttings: 0-1'--brown silt and sand wlth 
hlgh organic matter content: 1-4'--tan; very 
flne to fine sand; trace to some sllt; loose: dry. 
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EnSafe/Allen 6 Hushall Monitoring Well NBCA039011 

Proiect ZdnrE A - Abvd8ase Cb~&sfon Coordnates: 23bMI86 E 38176242 N 
Location: ch~!&stg SC Swface Elevation: l27 feet msl 
Started at 0915~17-k3B TOC Uevatim H.85 f& msl 
Completed at 0950 m 7-KI-96 Depth to Growdwater: 585 feet TLX: Measured: 8/7/96 
DriTng Mehod: 425'10 R5" WI HSA Mh spft spoon Gramdwatw Elevatiwr SO0 feet msl 

A E m  
Kafka 
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Geologist 

; 
$ 1  

EnwmtdLkl ing Totd WeY Depth: 133 && bg5 
We!4 Screen: X3 to t28 feet bgs 
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WELL DIAGRAM w - - 
GEOLOGIC DESCRIPTION 'C- - 

1 P 

w 

Ln 
?I 
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Surface condltlons: gravel lot, NW corner of 
NAVBASE. 

Posthole cuttings: 0-0.8'--light brown silty sand 
with clay; 0.8-4'-- Sand: light blue-gray with 
green; very fine to fine; sllty; moist;'~lese/ odor, 

2300 
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48 
bottom 0.3' where some slity Iamlnae found: m 

U cohesive; wet--flowing sand. u 
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EnSa fe/Allen 6 Hoshall 

Project: ZCKE A - MvdSase Dzark?ston 
Locat~m Charkstg SC 
Started at KXXl m 7-1696 
Completed at IBO on 7-16-96 
Orling ~ethod: 427'10 1ZS' E?lHSA Mfh @t spoon 
DrKmg Company: MancP E n & m t d m  
Geologist: T; Kafka 

Monitoring We.ll NBCA039012 

Coordinates: 23X5r4.W E, 38150Z92 N 
Surface Elevation: 87 feef msl 

TOC Elevation: 833 feet msl 
Oepth to Rmdwater: 252 feet TUZ Measured: 8R/96 
Grandwater Elevation' 581 feet msl 
Total Well Depth: 126 feet bgs 
WeW Screen: 26 to 21 fpet &s 

TF 
~k 

5 
gg I,rn 

t3 g WELL DIAGRAM 
2 8 

GEOLOGIC DESCRIPTION 
e - 

e 
p w  
5 
33  
" p p  
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I 
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4 

70 

100 

go 

80 

5- 

10 

Surface conditions: asphalt. 

Posthole cuttlngs (0-4'): ROC, sandy gravel 
(0-1'): orange-brown. fine to medium, clayey 
sand (1-2'); orange to brown, very fine to fine 
silty sand with soft, medlum plastlclty clay 
increasing with depth; moist to wet, (2-4'). 

ium plasticity; sand coarsens 

0 

sand wlth some coarse; silty; trace clay: wet. 

3.7 

0 

Sand: brown to red-brown: fine to medium with 
trace coarse; moderately welt-sorted; 
occasional clay laminae of low plasticity: rock 
fragments in bottom 0.1' with coarse sand 

Clay: medium gray: silty; fat: sticky; Interspersed 
with fine to medium sand laminae: dlty: wet. 

15- 

20- 

- 
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EnSa fe/Allen 6 Hoshall 

Proiect: ZXEd - MvdBasP M s t o n  
Locatim cb-kstm SC 
Started at Won W6-97 
Completed at 0905 a7 WT-97 

Oraing Method: 4.25'10 (7.6' GG) HSA Mh spH spoon 
Drliig Company: A w e  Enni-mfd 
Gedogist: T. Kafka 

Monitoring Well NBCA039013 

Coordinates: 2363VL50 5 38iIQt86 N 
Suface Elevatiwr 84 feet msl 

TOC Elevation: KWf feet msl 
Depth to  Gromdwater: 898 f e t  f7C Measwed: V22/97 
Groundwater Elevation: 333 feet msl 
Total W e l  Depth: 115 ,'eet bgs 
We! Screen: 35 to a0 f& bgs 

5 
P 

WELL DIAGRAM w 
GEOLOGIC OESCRIPTION c - 

n . .-. -- 

9 
Surface conditions: gravel. 

- 

5 1 50 20 

- 
Rust-brown, silty sand coating spoon. 

to 2 10 0 

- 

- 3 75 0 

15- 

20- 
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EnSafe/Allen 6; Hoshall 

prom: ZWE A - ~ v a ' 8 a s e  -sfon 
Location: Ckck?stcn, SC 
S tatted at 15CO m !-07-97 
Ccmpleted at 1550 on 1-07-97 
Drhg Method: 4.2F.D (7;T'W)r-xsA hith sprt spoon 
M m g  Company: A f m  Ei?Mimtd 
Geologist T, Kafka 

Monitoring Well NBCA039014 

Coordinates 231513759 5 38164328 N 
Suface Ekvation: i3.9 feet msl 

TOC Elevatim f.27 feet msl 
Depth to Grouulwatec 686 f& TIX: Measured: ,!/..7 
Groundwater Elevation: 6.41 feet msl 
Totd WeY Depth: 125 feet bgs 
We1 Swem 25 to 120 f& bgs 

w 

LD 

- 
T, 

F 
C - - 
2 

GEOLOGIC DESCRIPTION 

Surface condftions: Asphalt. 

WELL DIAGRAM 
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EnSa fe/Allen 6 Hoshall Monitoring W e l l  NBCA039015 

Proiect: Z W  A - Mvd Base QMrkston 
Location: Chsksta? SC 
Started at ljOO on 1-07-97 
Cocr$>leted at 1430 on tQ7-97 
0 r ~ g  Method: 43 ' iD  IZ5' W h S A  hit% spft spoon 
Drlkng Company: ~ ~ ~ ~ r n t a '  

Geologist: T; K&a 

Wace  &vatime ZO f e t  msl 

TOC Uevation: dlll feet msl 
Depth to Grovldwater. 398 &f T K  Measured I/22/97 
Groundwater Elevatlm 212 feet ml 
Total Well Depth: M.5 feet bgs 
We1 Screen: 4.5 to 14.0 feet bgs 

I 

a 
'7 
;r - 
2 

GEOLOGIC DESCRIPTION 

Surface conditions: grassy. 

Z1x2'x3' Vault-type flush mount well completion. 

WELL DIAGRAM 
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0 2'x2'x3' vault-type pad used for flush mount 
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EnSa fe/Allen 6; Hoshall 

Woiect: Z W  A - hC3vdBase QMrkston 
Location: Chzkstcn, SC 
Stated at 1015 on 9-5-96 
C w t e d  at P30 a7 9-15-96 

0 r ~ g  Method: Rotascn'c 165' W cas@ 3B"D c h g  bi$ 
DrIkng Company Bo~rt L o n g p a  
Geologist: P. &yky 

Monitoring Well NBCA03904I 

Coorcbtes: 23154B.27 E 3166288 N 
SurfaoeaeVation: S!Bf&mSr 

TOC Ekvatim a@ f e t  msl 
Depth to Gromdwatec 194 feef iUC Measurect 
Grcmdwater Elevatiwe 204feetmd 
Totd Wd Oepth: 315 f& bgs 
WeW Screen: 217 to 327 f& Dgs 

W a L  DIAGRAM - 
GEOLOGIC DESCRIPTION 51 - m 

2 

orange-brown; fine to coarse lenses from 

18.4-19.5': 50% of core consists of sand pods, 
dark gray, very fine to fine sand to 18.0' 
becoming 1 cm sand lamlnae every 0.05-0.1' to 



GEOLOGIC DESCRIPTION 

Sand: gray; very flne to flne wlth trace medium; 
silty to 20.8' then decreasing with depth; loose; 

Clay: dark gray-black; some silt; stiff; plastic: 

31.3-31.5': dark gray, very flne to fine, stlty sand 
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EnSa fe/Allen 6 Hushall 

Project: ZCI\E A - hQvdSase CT&?ston 
Location: c i j a j 3 s t c ~  SC 
Started at 1445 a7 et7-56 
Cwnpleted at 1730 on 9-17-M 
DrWKlg Method: Rotascnc (&S'W miq 3810 corng M,l 
D%ng Ccnroany: Bart L o m a -  
Gedogist: P. B y k y  

Monitoring Well NBCA03909I 

Coordnates: 231513288 E 38EXi31 N 
Suface Elevation- Z i  f& msl 

TOC  levat ti on: a~ feet ms/ 
Depth to Grwnctwater: 5.5/ feet TOC Measured: 9/28/56 
Grandwater Elevation: 362 feet NI 
Total W e l  Depth: 335feet bgs 
W e l  Screen: 232 to 330 I& bgs 

w WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface condlttons: grass 

Undlfferentlated fill material as seen In the log 

Chemtcal odor from 5-6' 

some silt: plastic; moist to wet. 

light gray, very flne to medium/coarse sand 
lense from 12.3-12.8'. 
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EnSa fe/Allen 6 Hushall 

Project: ZUE A - hbvd Base Charkstm 
Location: Chakstm SC 
Started at W 5 m  9-17-9S 
Cciipketed at I730 on Q-17-LW 
Orlling Method: Rotas- (Ei6'W 38"' wrhg bitl 
DrWg Company: Boa? Longyea 
Geologist: P. i3ayky 

Monitoring Well NBCA039091 

Coordnates: 231513288 Z 38EXi3 N 
Surface Elevation %i feet msl 

TOC Elevatim &0 f& msl 
Depth to Grocndwater: 59 feef TOC Measued: 9/28/96 
Groundrrater EIevaUwr 962 f& msl 
Totd Well Depth 335 &f bgs 
We4 Screen: 232 to 3.30 feet bgs 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION 
c - 

cn 2 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  A - Mvd Base Uwfkston 
Location: C?&?ston, SC 
Started at 1495 m 947-96 
Completed at 1730 on 9-17-S4S 

OrlFng Mehod: Rotas& (65' # ca* 38"D corilg bitl 
DrUlg Company: Bozl L 0 n g . v ~ ~  
GeoloQst: P. Bayky 

Monitoring Wel l  NBCA039091 

Coorchates 231513288 E, 38mEWI N 
M a c e  Elevation: %I f e t  msl 

TOC Elevation: 813 feet msl 
Depth to & W a t e r :  5 5 1  f&et TDC Measwed: 9/28/M 
Groundwater Elevatim 362 feet msl 
Total W e l  Depth: 335 I& bgs 
W e l  Screen: 232 to 330 feet bgs 

WELL DIAGRAM 

I1 

! 
i #  
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50- 

55- 
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plastic: moist to wet: from 42.7-43.3' sand 

37.4 
0 

S E X  
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'7 

GEOLOGIC DESCRIPTION - - - 
El 5 
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EnSa fe/Allen 6 Hoshall 

1 
Location: makstan ,  SC 
StaFted at M M  on 9-8-96 

Completed at 1645 m 9-16-86 

Orang Method: RotasGnic l6!7'Ct3 caskrg, 38" 1Zl corm bitl 
OrRg Cawany: BOW Longy t?~  
Gedogist: 1 Kafka 

Monitoring Well hIBCA03910I 

M a c e  Elevation: XL9 feet msl 

TOC Elevation: El7 feet msl 
D e ~ t h  to Grocndwater: %67 feet TCX: Measwed: 9/28/96 
@jrotndwater Elevation: 550 feef msl 
Totd We! Depth- 260 feet b g  
Well Screen: 6 7  to254 feet& 

a 
P WELL DIAGRAM - 

GEOLOGIC DESCRIPTION S: - I 

2 
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EnSa fe/Allen 6; Hoshall 

Project: ZCW A - MvdEae -sfon 
Location: Lhak?stm Z 
Started at MX) on 9-6-86 
Completed at 1645 an 9-B-&S 

[kllmg Method: Rofaswk (65'03 cas@ 38"D corhgbitl 
IMhg Company: Bcat Longyezr 
Geologist: T: Kafka 

Monitoring Well NBCA03910I 

Coordnates 2315W552 E, 38143846N 
M a c e  Elevation: R28 feet mJ 

TOC &vation: El7 feet msl 
Depth to  Gromdwater: 7d7 feet TOC Meaurect 9/28/96 
ljrwndwater Uevatim 550 feet msl 
Totd W e l  Depth: 260 feet bgs 
Wd Screen: E7tu254 feetbgs 

W 
P 

WELL DIAGRAM - 
GEOLOGIC DESCRIPTION .c - 
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EnSa fe/Allen 6; Hoshall 

Pto'wt: ZCKE A - MvdBase CWkston 
Location: C h z k s t g  SC 
Started at 1/15 on 7-22-96 
Completed at MD on 7-2346 

Dihg Method: Mdrotay  159" CW3 cvftiy bi0 
Dr AKlg Company: Mawe Ennimta 'DBng 
Geologist: T: Kafka 

Monitoring Well NBCA039121 

CoorcTulates: 2315.17226 E. 38151143 N 
Surface Elevation: 617 feet msl 

TOC Elevation: 850 feet msl 
Depth to Grcandwater: 290 f e t  77X Measwed- 8/7/96 
Grwndwater EkvaUwr 560 fed msl 
Total Well Depth: 32 ffeet bgs 
We1 Screerr 22 to 315 f& bgs - u 

f 
WELL DIAGRAM 

d 

GEOLOGIC DESCRIPTION - - 

Surface conditions: asphalt. 

Only confirmatory split spoon samples taken at 
this location due to detailed lithologic sampling 
conducted in 038120 located -20 feet to the 
west. Please refer to log of 038120 for specific 
llthologlc details. 

5- Well constructed with 8" ID PVC surface casing 
from 0-18' bgs grouted into place with a 
portland/bentonite grout. 

10- 

15- 

- 
Clay: dark green to gray-green; silty; soft; fat: 
low plasticfty: wet--marsh clay; very fine to fine 

OL sand in pocket at 18.5-18.8'; sllght increase in 
sand content in last 1'. - 1 100 

20- 
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EnSafe/Allen 6 Hoshall 

Proiect: Z E A  - MvdBase L3arkston 
Location:  sto on, SC 
Started at 1115 on 7-22-96 
Cwnpleied at 14D on 7-2346 

Drfiing Method: Mdrotary (59 cutfP79 biil 
Orlhg Company: M a c e  En km=n~nfd Lhwg 
Geologist: 1 Kafka 

Monitoring Well NBCA03912I 

Cmdmtes: 231547226 E, 3815i143 N 

Suface Elevation 6L 7 fepf msl 

TOC Ekvatim 8573 f& msl 
Depth to Eromdwater: 25Y3 feet T'(X Measured: 8n/96 

Grwndwater Elevatiwr 560 feet msl 
Totd Wd Depth: 32 feet bgs 
Wen Screen: 22 to 315 feet bgs - m 

7 e - 
2 

233 

25.3 

WEU DIAGRAM 

C - : - . '  
al &l ::-::. 

GEOLOGIC DESCRIPTION 

Clay: dark green-gray: silty; firm to stiff; slightly 
fat: wet-- dewatered marsh clay. 
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GEOLOGIC ESCRIPTION 

orange-brown clay with very flne to fine sand: 
plastic; stiff; moist to wet. 
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EnSa fe/Allen 6 Hoshall 

Project: ZGW A - NavdBast? CXa&ton 
Locatim Clwlestcq SC 
Started at 1500 m 9-B-QS 
Completedat 1640m*IB-&3 

Orwing Mehod: Rotasatfc (65' (XI 38"m mfhg biU 
DWng C@n-tpany: B o a  Longyea 
Gedwjst: t? Bayky 

Monitoring Well NBCA039131 

Coordinates 23tW.354 E; 38118246 N 
M a c e  Uevatlm Ell feet msl 

TOC Ekvatim G?! f e d  msl 
Cepth to Grorndwater: 801 feet TCK= Measwed: 9/28/96 
Grwndwater Ebvatim 220 feet msl 
Totd Well Deptk 24.0 feet bgs 
Wel Screen: f9 to 232 feet bgs 

GEOLOGIC DESCRIPTION 

W 
7 
a=' - 
2 

W U  DIAGRAM 

C 
@J 

p 
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> 
a 

Sand: orange-brown; very fine to ftne; trace silt: 
loose; wet. 

Clay: brown; some sllt; stiff; plastic; wet: very 
flnc to fine sand tom 24.3-24.4'. 
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EnSa fe/Allen & Hoshall Monitoring Well NBCA03904D 

GEOLOGIC OESCRIPTION 

interbedded sand, plastlc, soft to flrm, wet. 

Page I of 3 
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EnSa fe/Allen 6; Hos hall 

Project: Z W  A - NavdBase Charleston 
Location: Charlestw SC 
Started at /ID on tl-16-95 
Completed at 13a cn FE-95 

Ornag Method: Rotasant: (ES'CY3 cashg 38"D c o r e  biD 
DriIng Company: Alfance fivkmmtd 
Geologist: I? B y k y  

Monitoring Well lVBCA03904D 

Cooidnates 231542528 € 38166773 N 
Swface &vation: 519 feet md 

TOC Ekvatiar 877 feet ms' 
Depth to Grocndwatw: 7.89 feet TCC Measwed k22-LW 
Grwndwater Elevation: 188 feet msl 
Total Wen Depth: 54.5feet bgs 
We1 Screen: 44.6 to 54.0 feet bgs 

a 
F 

WELL DIAGRAM 

GEOLOGIC DESCRIPTION e - 
4 

Occasional very thin [<I cm) dark gray, silty 
sand laminae, with some mica flakes from 



EnSafe/Allen 6; Hoshall Monitoring Well NBCA03904D 

GEOLOGIC DESCRIPTION 

51.4-51.6': dark gray. flrm, plastlc clay lens. 

Page 3 of 3 
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EnSafe/Allen 6; Hoshall 

Pro iect: Z M  A - hbvd Base Charleston 
Locatim Charl;stm SC 
Started at 0815 cn 7-17-SiS 
Completed at B45 cn 7-17-SE 

Drlbng Method: Mudrotary 159'' # cuffing biU 
Driing Company: A#me hvPmfa 
Geologist: T. Kafia 

Monitoring Well NBCA03908D 

Coordinates 23WB77E, 38086569 N 
Swface Elevation Z6 feet msl 
TOC Elevatiwc 873 f e t  msl 
Oepth to Growlwater: a 15 ket TIX: Measured: 8/7/96 
Grwndwater Elevation: L58 feet m 9  
Totd Well Depth: 50.1 feet bgs 
W e l l  Screen: 40.1 to 496 feet bgs - 

T5 

F 
WELL DIAGRAM - + 

GEOLOGIC DESCRIPTION - - w 
3 m  4 m  4 

Surface condttions: grass. 



Monitoring W e l l  NBCA03908D 

w 
Page 2 of 3 

Project: Z W  A - hQvdEase Uiarkston 
Location: Chskzstcq SC 
Stwted at 0815 m 7-17-SW 
Cm@e t ed at 1645 cn 7-17-616 

Coordnates: 231548977E 38086.569 N 
Surf ace ElevaUon: Z6 f e t  msl 
TOC Elevation: 873 feet md 
Depth to GrDcndwater ff 6 feet TOY= Measured: 8/7/96 



EnSa fe/Allen 6 Hoshall 

GEOLOGIC OESCRIPTION 

Page 3 of 3 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCA03909D 

m g  company: BO& i-ar Totd Well Depth 460 feet bgs 
Geologist: P. 3ayky Wel Screen: 357 fo 455 h t  bgs 

WELL DIAGRAM - 
GEOLOGIC ESCRlPnON 

Surface condltions: grassy field 

FIII: mfxture of sllty sand, sand, gravel, and clay; 
saturation at  approx. 1.5 feet bgs. (see field 
log for detailed description of upper 5'). 

laminae. Page 1 of 3 

Ptopct: Z M  A - hbvdBase Um'ksfon 
Locatim: c h a k s t g  SC 
Started at fXJiW cn Sl7-96 
Ccmpleted at Pa cn 9-17-M 

3.8"ID miig tl;tl OrtRng Method: Rotas& (RS' W 

Cowdnates: 2315131775 38PlZ47 N 
Surface Elevation: 89 &f msl 
40C Elevation: E106 feet msl 
Depth to Grocndwatec 875 feet TCX: Measwed: 9/28/96 
Grandwater Elemtlm 2.31 feet msl 



EnSa fe/Al/en 6 Hoshall 

GEOLOGIC ESCRIPTION 

C1 cm sand pods of very fine to fine sand from 
25-27', 3t2-31.Q', and 37.6-37.7'. 



GEOLOGIC DESCRIPTION 

At 41.7', gray, very fine to flne, silty quartz sand 
'laminae becoming very flne to medium with thin 

frequency from 54-55', trace 
effervescent--Ashley Formation. 

Page 3 of 3 



EnSafe/A/len 6; Hoshall Monitoring Well NBCA03910D 

GEOLOGIC DESCRIPTION 

Page 1 of 3 



1 Monitoring Well NBCA039100 

Orwing Method: Rotas& (135" 0.7 c3shg 38 ID cm@ biU I Grandwater Elevation: 337 f& msl 
~rlitng ~ompmy:  oat ~ongyear 1 TOM ~a ~ e p t h :  415 feet bgs 

Prokct: Z M  A - Mvd Base O ~ m t o n  
Location: L&&stm SC 
Started at 0930 on P.18-@ 
Completed at 1130 on Q-B-96 

GEOLOGIC DESCRIPTION 

Page 2 of 3 

Coordm tes: 231515155! 2 38143260 N 
Sufaoe Elevation: M9 f e t  msl 

TOC Elevation: i3U5 feet msl 
kpth  to Gromdwater 5168 f& T E  Measured: 9/28/96 
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EnSa fe/Allen 6 Hoshall 

Prokct: Z N  A - hbvd Sase M s t o n  
Location: CYwlesfm SC 
Started at 0930 on *#-S6 
Completed a t  1130 on 9-W-S6 

Drmg Method: R o t a s h  (65' W casng: 38"ID mfhgbit) 
[kSling Company: Boa-f Los~yew 
Geologist: I? Bayky 

Monitoring Well NBCA03910D 

Coordnates: 23kSE51 E, 38M.ZBO N 
Surface Uevatim 829 feet msl 

TOC Uevation: EL05 feet mi 
Depth to Growidwater: 968 f e t  TOC Measwed: 0/28/M 
Gromdwater Elevation: 3.37 feet msl 
Totd W e l  Depth: 415 fept bgs 
WeIScreerr 367t040.71eetbgs 

GEOLOGIC MSCRIPTION c - 
2 

WELL DIAGRAM 

I . : - ' :  . . 

Slll: olive-brown; clayey; trace very fine sand; 
occasional she[l fragments; effervescent with 
HCI: stiff; plastic; moist--Ashley Fm. 
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Monitoring Well NBCA03912D 

Drzbng Method: htfdrotary (5Q" W cuttng bitl I Grandwater Elevation: 193 feet msl 
Orilrng Company: AEance Envtwmmtd ( Total Wd Depth: 5rT3 feef bgs 

Project: ZCW A - MvdSase Charleston 
Locatim ~ s t m  SC 
Started at UKE cn 7-B-95 
Completed at #NO rn 7-22-96 

I Well Screen: 4€i3 to 558 feet Ms 

Coordinates: 231545263 E# 3315(35274 N 
Surface Elevation: a 7 feef msl 

TOC Elevatim 832 feet msl 
Depth to Gromdwater: 6.39 feet T i E  Measured: 8/7/96 

GEOLOGIC DESCRIPTION 

Surface conditions: asphalt. 

Cuttings from 0-4.2' bgs: ROC, sandy, clayey 
sand. 

Sand: Ilght gray with orange mottling: fine to 
7 medium; low plasticity clay; silty: moist. K 

Sand: as above; higher clay content; moist. 

Sand: orange: fine to medium/coarse; sllty; trace 
clay: molst to wet. 

Sand: gray to brown: fine to medlumlcoarse 
lncreastng downward; silty; some soft; low 
plasticity gray clay; wet. 

Sand: orange; medium to coarse; silty; some small 
gravel pleces; grades to finelmedium in last 0.l'. 

Sand: orange and gray; medium to coarse flning 
to very flne to medium downward; poorly sorted; 
silty; wet: Petro odor and staining. 

Sand: brown to orange-brown; fine to 
medlumlcoarse finlng downward; poorly sorted; 

\ Interbedded sandlclay: white; clean; very f i e  
to fine sand with medium gray, silty, soft, fat, 
sticky. low plastlcily marsh clay. 

P ClayISand: Interbedded as above; sand is very 
7 fine to medium. 

Sand: gray; fine to coarse with medium to coarse 
she1 hash in upper 0.3': poorly sorted; some 
clayey lenses (1-3 cm) decreasing in content 

Clay: medium to dark gay;  sllty; firm to stlff: fat; 
low plasticity marsh clay; interbedded with 0.1' 
shelly sand lenses, medlumlcoarse. at 16.8', 17.1'. 
t7.4', 17.B', and 18.4'; consistent marsh clay from 

7 18.5-lQ.7' with no sand. / 

WELL DIAGRAM 1 

Page I of 3 



GEOLOGIC DESCRIPTION 
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EnSa fe/Allen 6 Hoshall 

GEOLOGIC DESCRIPTION 

NOTE: well constructed with 6" ID PVC surface 
casing from 0-38' bgs grouted Into place with 
portland/bentonite grout. 

Page 3 of 3 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCA03913D 

GEOLOGIC DESCRIPTION 

change at 9.2' to light gray with orange FeOx 

tlrm lo sul?Tplast~c an9 moist w~th some very 
thin; very fine to fine sand partings. Page l of  3 

Project: ZCHE A - hbvd5ase Qlatkston 
Locatiwc ma-kstcn, SC 
Started at cn 9-18-516 
Completed at Urn on 9-B-96 

Coordinates: 23EO!25E, 38lI7327N 
Surface Elevation: 82 feet msl 

TOC Oevation: Mf2 feet msl 
Depth to  Bandwater: ZQ7 fed TTOC Measwed Q/2Q/M 



Page 2 of 3 

EnSafe/Allen 6; Hoshall 

Project: ZI;KE A - hBvd&e Uiakston 
Locatiar iXmkstm SC 
Started at 0900 an 9-18-96 
Ccmpieted at 1500 on eKI-96 

Drhg Method: Rotascnic IffS'COcashg 3B"IDcohgbil) 
DrWg Company: Bust Longyea 
Geologist: E 6ayky 

Monitoring Well NBCA03913D 

Cmrcibtes: 23EE25E 38M327 N 
Surface Elevation 82 feet msl 

TOC Elevatlm f2P feet msl 
Depth to Gromdwater: Z97 f& TCC MeaWeCt 9/2Q/QS 
Groundwater Uevatrm 28 feet msl 
Total We! Depth: 520 feet& 
W e l  S m m  417 to 515 feet bgs 

8 WELL DIAGRAM 

GEOLOGIC DESCRIPTION E - 
Z ' Im  4 c n  vl b~ --- 3 

I \  / 

25 4 75 0 

30- 

I 

35- . . ,. . ...... . .. . .. . . . .  . . Sand: light gay-white; very fine to fine; varying 
. . .. . . . . . . .  . .. . .. . . .  . silt content; trace to some silt; firm; wet. . . 

At 37.6-38.3'. brown clay laminae (< Icm) w /  
. . .. . . . . . . . ,some FeOx stains; plastlc; firm; wet. 

. . .. . . . . , . . 
,::..::. . . .. . . . , , . . 

I 
..'... .'. . .. . . ,, . 

40 
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EnSa fe/Ailen 6 Hoshall 

Propct: Z M A  - hbvdBase Chakston 
Location: W ~ r k s t g  SC 
Started at 0900 m *IB-86 
Completed at 1300 on 9-El-96 

Dr Wg Mehod: Rotauk  (65" [X) as& 38 ID wihg bitl 
Dslrvlg Company: B o d  Longyea 
Geologist: P. Eayky 

L 

Monitoring Well NBCA03913D 

Coordnates: 23Ei05.25 &, %I17327 N 
Slrface Elevation: 82 TW msl 

TOC mation: lClP feet msl 
Depth to Gromdwater: 737 feef TOC Measued: 9/28/m 
Groundwater Uevatlwc 215 feet ms/ 
Total Well Depth: 520 feet &s 
Wd Screen: 417 to 515feef bgs 

9 
B 

WELL DIAGRAM 
.d 

GEOLOGIC DESCRlPnON - - 
5 

. .  . .  .. ... A 
: ;  

supported with matrix or clayey silt with some 



Monitoring W e l l  NBCA03914D 

Proiect: Z W  A - Navd Base Chakstcwr 
Location: LYlxksim SC 
St aried at D30 on F W G 7  
C W t e d  at 1230 cn F-W-Q7 

OrWg Method: M R o t a y  1F a7 Mlffi79bill 
OrRg Company: ..&me E i W m t d  
Geologist: EKafka  

Coordinates: 231514289 E. 3 8 W 7 5  N 
Surface Elevatiwc 117fePtmsl 

TOC Elevation: A# feet msl 
Depth to Grandwater: 533 rket TLX: Meawect VWQ7 
Grwndwater Ekvatim LIB feetmsl 
Tota Wd Depth: 242 fepf bgs 
W e l  Screen: 1610 to 2.37 feef bgs 

1 
7 

WELL DIAGRAM 
4 

GEOLOGIC DESCRIPTION .c - 

Surface condltlons: Asphalt 

- 

5- 

- - 1 60 5% 

-- 2 75 86 

10 3 75 080 

-- 4 75 20 

-- 5 100 7 

15- @13.3-13.5' very flne/flne, gray sand with thinly 
Interbedded clay. 

- 6 100 0 

- 

20 8 30 0 .  -8.3 -L \ 341 
\ULI 

Page I o f  2 



EnSa fe/Allen 6 Hoshall Monitoring Well NBCAO3914D 

GEOLOGIC DESI=RIPTION 

Page 2 of 2 
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EnSa fe/Allen 6; Hoshall 

Project: ZD'E A - Mvd &&xz U&?ston 
Locatim Chakstcq SC 
Started at X330 on i-08-87 
Cmpleted at 0930 on kl4-97 

DrJrng Method W Rotsy (S' CEl cuttc7g bif) 

Dr$ng Company: A l ; m ~ E n r a i m t a '  
Geologist: T. Kafha 

Monitoring W e l l  NBCA03915D 

Cwchates: 23/45EUQ 5 38098f52 N 
Wace Elevatjwr: 72 feet msl 

TCC Elevation: 653 feet msl 
Oepth t o  Grandwater: #! fpet TLX: Measured: V22/87 
Gromdwater Elevation: G Z  feet msl 
Totd Wel l  Depth: 34.t feet bgs 
Wd Screen: 24.1 to 3-36 feet bgs 

73 
7 

W E U .  DIAGRAM 
4 

GEOLOGIC DESCRIPTION C - 

Surface condltlons: grassy shoulder of road. 

2'x2'xZi1 Vault-type flush mount completion. 
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EnSa fe/A/len 6 Hos hall 

Project: Z M A  -hbva'3ase Charkiton 
Location: CiWkstm SC 
Stwted at 1030 on HIB-97 
Completed at 0930 on F-M-97 

a h g  Mehod: M R o t a y  ~ ~ ' ~ c u t i ~ b i t l  
avtng Company:  lace E n w m t d  
Geologist: T. Kafka 

Monitoring Well NBCA03915D 

Coordnates: 23145f.309 E. 38098f52 N 
Surface Elevation: 72 feet msl 

TOC Elevatiwt: 653 f& msl 
Depth to (jrfnndwater: 631 feet T K  Mewed: 1/22/97 
Groundwater Elevaticn a22 feef msl 
~ o t d  WE! mpth: 34.1 fet bgs 
WeY Screen: 24.1 to 3.36 feet bgs - 

A z F WELL DIAGRAM a g E  3 8 + 
GEOLOGIC DESCRIPTION - - 

3 
W 
*l n 

SM Sand: medlum brown; very flne to fine; silty: wet; 
\ occasional woody frags. r-n.5 

- - 8 70 5 

- - Q 70 44 

25- 

-- 
10 35 0 

- - I t  40 0 

30-- - 12 35 0 

-- 13 25 0 

-- 14 25 0 

35- 

- 15 100 0 

40- 
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EnSafe/Allen 6; Hoshall Monitoring Well NBCA042001 

Coordinates: 231542P E 38064184 N 
Location: C W k s t a ?  SC 
Started at 14GO cw, XI-07-95 
Completed at 1530 on Kt07-95 

Driling Method: 4.25'10 KF'm' HSA kith spFt spoon 
Orling Company: G E S W  thVbrg 
Geologist: P. B y k y  

Surface Bvation: Z6 feet msl 
TOC Elevation: Kt09 feet msl 
Depth to Growlwater: Z03 f e t  TCC Measured: l/22/96 
Groundwater Elevation 306 feet msl 
TOM WeV Depth: 126 feet bgs 
Wd Screen: 26 to El feet bgs 

W 
F 

WEN DIAGRAM - 
+ 

GEOLOGIC DESCRIPTION - - I 

2 
Surface conditions: gravel 

- 

5- 

- 1 85 0 

10 2 100 0 

No 13-15' sample taken due to excessive flowing 
sands inslde annulus. 

15- 

20 - 
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EnSa fe/Allen 6 Hoshall 

Pro iect: Z W  A - N a v d & s ~  Charkston 
Location: C h a k s t g  SC 
Started at K)55 on KI-07-55 
Cmpleted at EV5on Xt07-95 

Oriihg Method: 4.25'ID (ZS'W) %A hit% spH spoon 
Dribg Company: GfS/Mer LkBng 

Geologist: P. h y k y  

Monitoring Well NBCA042002 

Coordulates: 23.EtI5'946 E, 38057199 N 
Surf ace Elevatiwr 80 feet mJ 

TOC Elevatim fC147 feet msl' 
Depth to Growlwater 7.49 feet TO2 Measured: 1/22/96 
(;roundrJater Elevatim 298 feet ml 
Total Well Depth: 126 f e t  bgs 
We! Screen: 26 to 121 feet bgs 

T WELL DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface condtlons: gravel 

P) 

C 
m 

i .;-:,. 
n - 

$, ;'. = .:: 5- .: -.., 

. - .  aJ , .  . .  
A .  -.. - 1 85 0 E! 0 ..-:. . - .  
. . .. . - .. - . .  u :; =:: :i; . - .  k :.-:: = - . .. - 

.L 
. - .. . . 

0 ..-.. w - 
01) .: - ' . ,  C - . - .  . .  . ,  . .  - - .  $ - 8 .. .:.=.:. .. c - . - 

:_ - :. 
.. .. 

10- 

- 2 100 0 
_ . - . .  
_ . - . .  
. ._. . 
. . . . . .  . .. , .. . .. . . 

NO 13-15' sample taken due to excessive flowing . ... . ...... . .. . ., ... . 
sands inside annulus. a d  1~ 

0 
n 
C: 
ILI 

15- 

20- 
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EnSafe/A//en 6 Hoshall Monitoring Well NBCA042003 

Project: Z M  A - Mvd Base OSaxkston 
Locatim Cbf&st&q SC 
Started at 0830 on D-07-95 
Ccmpleted at 0950 cn D-07-95 

Wng Method: 4.25'10 fZ5' C43.I NSA hifh qc4t spoon 
OrKmg Company: E S / . e r  Ddhg 
Geologist: P. h y k y  

CoorcSnates: 2315069.89 E; 38CMl.4.4.92 N 
Surface Elevatiw Z7 f e t  msl 

TOC Ekva tim a26 feet ml 
Oepth to Grotndwater. Z38 feet TOC Mewed: 1/22/96 
Grotndwater Elevatim 2.88 feet mrl 

Totd W e l  Depth: f26feet bgs 
Wel Screerc 26 to El feet bgs 

wat DIAGRAM 

GEOLOGIC DESCRIPTION 

Surface conditions: grass and gravel. 

ium, sllty, trace clay, soft, slightly plastic, 
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EnSa fe/Allen 6; Hoshall 

Project: Z W  A - N a v d h e  Charkston 
Locatim C W k s t g  SC 
Started at 1640 m 0-06-95 
Corrrpleted at 175001-1 k7-06-95 

miling Method: 4.25'D IZS'IW) HSA Mfh spit spoon 
Orling Company: GES/MBreu D&-lg 
Geologist: P. 3ayFy 

Monitoring Well NBCA505001 

CoofcEnates 2315WS!78 E, 38033197 N 
Suface Elevation: 27 feet msl 

TOC =vation: XZJ9 feet msl 
Depth to & W a t e r :  246 feet TOC Measured: V22/S 
Gramdwater Elevatiwr 25J feet mJ 
Totd Wel Depth: 126 feet bgi 
We1 Screen: 26 to E l  feet &IS 

% 
P WELL DIAGRAM 
C 

GEOLOGIC OESI=RIPTION - - 
3 

r. L l u J  a m  v, W 

Surface conditions: asphalt. 

- 
5- 

- 1 80 0 

- 

10- 
- 2 85 0 

- 

15- 
- 3 100 0 

trace coarse. silty, with thin clay partings. 

Clay: gray with some orange, some sllt, plastlc, 
soft, wet: wlth thin partfngs and small sand pits. 

20- 
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EnSa fe/Allen 6; Hoshall 

Proiect: ZE;Y\E A - NavdSase Uwkton  
Locatim #m&stcn, SC 
S taried at @330 on F P 9 7  
Cmpleted at RZ on 1-10-97 

aiwg ~ethod: 4.27'10 RS' W) h r ~ ~  hith SLW w m  
[XWg Company: A G m  En*mtd 
Geologist: I: Kafka 

Monitoring Well NBCA043001 

Cmc5nates: 23!562560E, 38#7CL25 N 
Wace Elevation: 84 feet md 

TOC Elevation: 581 Mmsl 
Depth l o  GrMndwater: 5.2'2 feet TOC Measwed: V22/97 
GFDundwater Uevatim a69 feet msl 
Total W e l  Depth: l25feet bgs 
Wd Screen: 25 to &O feet bgs 

I 

7 WELL DIAGRAM 

GEOLOGIC DESCRIPTION 3;: u 

Surface conditions: asphalt 

fine with trace medlum; soft, low plasticity clay 
with trace to some silt; orange-green to olive 
staining (silty): moist to wet. 

2 75 52 

. . .  .-. 
. . I  I . .  . .... Sand: olive-brown; very fine to fine: trace to .,...* . .. . .. . . .  . . :.. : some silt; wet. . . . . . , .:..-:.. . . SP . .: . . . . . . . 
, ..__ .. . . .  . .  . .  .. . 

3 100 1.3 
. ' " " '  

15- 

20- 

al 
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EnSa fe/Allen 6 Hoshall 

Project: Z W  A - Navd8ase Charleston 
Locatim i3wkstm SC 
Started at OBOO m 10-1l-Q5 
Completed at 0900 cn Dl!-G5 

OrKing Method: 425'iD (ZF C431 HSA hfth spCt spoon 
Drliing Company: GESMer Bang 
Geolmt: S Weafherfcrd 

Monitoring Well NBCA506001 

Coorchates: 23kW4..15E, 3808a74 N 
S u r f x e  Elevation: S9 feet msl 

TCC Ekvatim Q7l fed msl 
Depth to Grmdwatec &LO5 f ~ e t  TClC Measwed: V22/B 
Groundwater Elevation: 166 feet mrl 
Totd W e l  Deptk 125 f e t  bgs 
WeX Screm 25 to E O  feet bgs 

W 
F WELL DIAGRAM 

GEOLOGIC DESCRIPTION r - 
3 
W 

Surface conditions: concrete pad. 

al 

c 
0 :.-:. 
tf .: -", _ - .  C 

U 

5 1 iao o 
- . .  

c - :j=:.: - .  fu .. .. e .. -., . - :  
U ..--. 
m .. . - .. .. b 

. - .  u : : - : ... = 
> , - :  

- - 
n . . - . .  
4 

.. -.  - .. 0 . 0 . . - , .  t 
- - 

m a,. . --:. - .  ,. .. 2 - . -.. 7 * 8 ::. : .:: 

10 2 100 0 

Cuttings from 10-13': Sand: orange, clayey, 
medlum, wet. 

'.' '. , . .. . . . . . . .  

15- 

20- 
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EnSa fe/Allen 6 Hoshall 

Project: Z@& A - MvdBase i3xkston 
Location: Ckrksttx SC 
Started at 0915 a? D-1+95 
Completed at lU45 m 10-n-95 

DraKlg Method: 4,2S11D 105" WIHSA kdUl sprt spoon 
Drihg Company: GESMer D1;ng 
Gedogist: S WeaWcrd 

Monitoring Well NBCAGDA001 

Coordvlates: 231658Z47 E; 38maC1B N 
M a c e  Elevation' 91 feef msl 

TOC Elevation: ti45 feet msl 
Oepth to  Grocndwater: 961 feet TOC Meaurect F22-95 
Grmdwater Elevation: 184 feet md 
Total WeY Oepttr 125 feet bgs 
WeY Screen: 25 to 120 feet bgs 

E WELL DIAGRAM 
7 

GEOLOGIC DESCRIPTION "- - I 

5 

- 

1 

10 

15- 

20- 

3 

- 
- 

75 

A 

Surface condltions: asphalt and gravel. 

.. .. 
0 . : - . . ,  =- :. 1 :, 
a .: -... 

C 

0 . - .  

2 0 0  

100 

E :: . -:: - : 
No recovery from shelby tube 10-12.5'. - . .  

&, :; 1 :: 
m . - .  . - .  IL1 : : -' .. 
L . - '  :,:-::: . - .  - .  z 
g :; -:; r .- 
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a . . - . .  
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EnSa fe/Allen 6 Hoshall 

Project: ZtKE A - hhvd Base Charks ton 
Locatim: #~-kzstm SC 
Started at 1400 m XI-K)-L?5 
Completed at 1530 on K 7 - f H X  

Orlting Method: 425'ID R6'CY3)HSA hith sprt spoon 
W-ikng Company. GESMer LWg 
Geologist: S MaWcrd 

Monitoring Well IVBCAGDA002 

Coordinates: 23t5789.64 E, 38042CZ70 N 
Slrface Elevatim 89 feet md 

TOC Eleva tim a61 feet mJ 
Oepth to Growlwater: 4.00 feet TCX: Measwed: 1/22/96 
Grandwater Elevation: 4.61 feet msl 
Totd WeY Oeptk' 125 feel bgs 
Wel Screen: 25 to 120 feet bgs 

E WELL DIAGRAM 

GEOLOGIC ESCRIPTION - - 
5 
W 

Surface conditions: asphalt parking lot 

- 

5 1 100 0 

- 

10 2 100 0 

3 too 0 

15- 

20- 
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EnSa fe/Allen 6 Hoshall 

Project: Z M  A - mvdt3ase CbaIJesfon 
Locatim Charlestg SC 
Started at 525 on 10-10-95 
Completed at 17a7 cn 10-C-95 

Dibg Method: 4.25'127 (7.5'' W) USA kth spff spoon 
Drlhg Company: GES& DSng 
Geologist: S WeafMwd 

Monitoring Well lVBCAGDA003 

Coordinates: 2316794.40 E, 37Mll53 N 
Surface Elevatim 66 f e t  mi 
TOC Elevation: Elt? feet msl 
Depth to GrMndwatw: 526 f& TCK: Measured: 1-22-9S 
Groundtrater Elevatim 386 feet msl 
Total WE+ Depth: E5 f e ~ f  bgs 
W e l  Screen: 25 to fZO f e t  bgs 

h 

Bg 
B 
5 

2 

&m $2  
L" 

2 
9 %  g, 

1 

2 

E WELL DIAGRAM w - g GEOLOGIC DESCRIPTION .,- - I 

k 2 
Surface condltlons: asphatt pavement and gravel 

50 

100 

5 - 

15- 

20- 

0 

0 

Cuttings 10-13': Clay: loose, silty, sandy, wet. 

- 

- 
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EnSa fe/Allen 6 Hoshall Monitoring Well NBCAGDAOID 

GEOLOGIC ESCRIPTION 

Page 1 of 2 
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EnSa fe/Allen 6 Hoshall 

Project: ZCM A - Mva' Base Qbrleston 
Location: Ghzkstm SC 
Started at 0950 m If-5-95 
Completed at IBO on F/5-G5 

Oriring Mehod: R o t a m  1EB'CO cashg 38"D corQ bit) 

Drmg Company: Mace  E h & m f d  
Geologist: P. h y k y  

I 

Monitoring Well NBCAGDAOlD 

Coordinates: 2316595..85 E; 38062&29 N 
Surface Elevation: 90 f e t  ms' 
f OC Oeva tim 1U.3 f e t  msl 
Depth to Grorndwater: Q65 feet TCX: Measured: I-22-96 
Gramhater Elevatlm 168 feet msl 
Totd WeY Depth: 355 feet bgs 
WeY Screen: 256 to 35.0 feet &P 

W 
F 

WELL DIAGRAM 
+ 

GEOLOGIC DESCRIPTION - - 

Sand: orange with occasional light gray laminae, 

2 
very fine to fine, trace to some silt, soft, wet. 

25.0-26.2': some faint very thin black laminae 

27.5-29.5': increase In grain sire to fine to 

28.2-28.4': brown, stiff. plastic clay lamlnae 

and very flne to flne sand. 
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EnSa fe/Allen 6 HoshaN 

Proiect: ZCKE A - hgvd8ase tha&sfon 
Location: Charlestg SC 
Started at 1320 m 11-17-95 
Completed at 16LX7 cn 11-V-L5 

Orihng Method: Rotas& (6.5' W 3.8" lD COW bitl 
Drllrng Company: Akance En~~me7t .d  
Geologist: T; Kafka 

Monitoring Well NBCAGDA02D 

Cowdnates: 231578135353804~60 N 
Su-face Elevation: 88 f e t  msl 

TOC Elmaticre 853 feet msl 
Depth to Grotndwater: Z78 fpei TOC Measued: F22-535 
Grandwater Eleva6wr: 164 feet msl 
Total Well Depth: 4Q7 feet bgs 
WeY Screen: 398 to 4 U  feet bgs 

53 
F WELL DIAGRAM 
+ 

GEOLOGIC DESCRIPTION "- - 

S I I ~ :  aarrt Drown to black, wltn very trne to tlne , sand, trace clay, molst, soft. 

Sand: olive-green to olive-gray, very fine to 
flne, well-sorted, sllty, trace clay. 

bottom 1' core Is soft, moist, with Increased clay 

flne wlth trace medium at 16-18.5', moderately 
well-sorted, no clay, trace sllt, wet: at 17' 



EnSafe/Allen 6 Hoshall Monitoring Well NBCAGDA02D 

Project: ZCW A - Navd Base &&ston 
Location: ~ s t m  SC 

L 

Page 2 of 3 

Coorchates: 231!!i78135 E 38041SI60 N 
Surface OevaUm &8 feet msl 

- - 

Started at M20 cn Fl7-95 
Ccmpleted at /600 a7 11-17-95 

DrWtg Method: Rotas& 165' W cam 38" ID cwilg biU 

TOC Elevation: El53 f e f  msl 
Depth to Gromdwatw: Z78 feet Measwed: f-22-96 
Bwndwater Elevation: 164 feet msl 
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EnSa fe/Allen 6; Hoshall 

Project: ZCKE A - hgvd Base QwrlPston 
Location: Ck&sta-& SC 
Started at 1320 m #-17-Q.5 
Completed at EXKI m 11-17-95 
Drlling Method: Rotscvui: (65' CY] tx&g 38"ID cwi'lg bitl 
DrAng Company M m e  EnMimtd 
Geologist: T; Kafka 

Monitoring Well NBCAGDA02D 

Coorchates: 231578135 E. 38#i6!60 N 
Su-face Elevation: 518 feet msl 

TOC Elevatim 853 f#f msl 
Depth to Gromdwater: Z78 f e t  T K  Measured: 1-22-L6 
Grandwater Elevation: 164 f e t  msl 
Total WeY Depth: 4E17feet b g  
WeW Screen 398 to 452 feet bgs 

H 
GEOLOGIC DESCRIPTION - - WELL DIAGRAM 

dLL 

Sand: orange-brown, very fine to fine with trace 
medium, moderately well-sorted, silty, no clay, 
wet; grades to very flne to flne, well- sorted 
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4 5 B 100 3.2 

e , clayey. sllty, low 
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Monitoring Well NBCAGDAO3D 

GEOLOGIC DESCRIPTION 

Small 0.4' lens of yellow-brown silt and peat, 
with very ftne sand, some woody pieces, very 

Woody knots from 10.5-20' and 20-20.5'. 



EnSafe/Allen 6; Hoshall Monitoring Well NBCAGDA03D 

GEOLOGIC DESCRIPTION 

laminations <1 cm, wet. 

Woody knot at 32.5' 

calcareous-- Ashley Formation. 

Page 2 of 3 
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EnSa fe/A/len 6; Hoshall 

Project: Z E  A - Mvd Base Chafkston 
Location: tl‘wlestm, SC 
St art ed at 14X7 on /I-14-95 
Completed at 15a0 rn 1H4-95 

OFDing 

Monitoring Well NBCAGDA03D 

Coordislates: 23/6794.4/E, 37984Z8 N 
Surface Elevation: 83 feet msl 

TOC Uevatim 6177 t'eet msl 
I2eptI-1 to Gromdwater: Z78 feet TEX: Measurect I-22-96 
&Rotascrur:atef Elevation: CtSW feet msl 

DrUjng Company: A#= E n w m t d  
Gedogist: P. Bay& 

Total Wel Oepth: M.4 f e t  bgs 
W e i  Screen: 24.5 to 3.39 feel bgs 

" d w 
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?- - 

4 5- 

50- 

55- 

60- 

WELL DIAGRAM - - 
4. l 

m 

GEOLOGIC DESCRIPTION 
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Appendix B 

Data Summary From Shelby Tube Samples 



Table I - Summary Data for Zone A 

Sample 
Number 

NBCA 038002 
NBCA GDA002 
NBCA 03900 1 
NBCA 042003 

CETCO 
Sample ff 

I 
2 
3 
4 

Permeability 
(I;) 

0.00 1540 
0.000028 
0.00 1340 
0.000059 

Specific 
Gravitv (Gs) 

2.66 
2.65 
3.63 
2.7 1 

Unit Weight 

(Ibslcu. ft) 
125.40 
130.00 
127.30 
133.70 

Percent 
Moisture 

26.00 
29.60 
24.40 
21.20 

Void 
Ratio (e) 

0.66 
0.65 
0.61 
0.53 

Porosity 

0.39937 
0.39404 
0.37779 

0.3747 



Sample NBCA GDA002 
Sample Date 10/10/95 
Sample Depth 10'-12.5' 

Permeability Test Data 
k = coefficient of permeability ( c d s )  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h?l = head at end of test (cm) 
t = time From h I  to h2 (s) 

a = 1.67 sq crn 
L =  10.37 cm 

A =  39.16 sq cm 
h I  = 97.5 cm 
h7 = 53.5 crn 

t =  9360 s 

Specific Gravity Test Data 

Wp = 165.7 g 
Wpw = 663.1 g 
Ti 25 Degrees C 
Wpws 704.5 g 
Tx 25 Degrees C 
Ws 66.4 g 

K= 0.9989 
Wtr @Tx = 0.997077 
Wtr @Ti = 0.997077 

Page 1 of 3 



Test Data For NBCA GDA002 Cont ... Page 2 of 3 

Unit Weight (Buik Density) Test Data 

A =  39.16 sq crn 
L =  10.32 crn 
Volume = 404.13 12 cu crn 

Wt Soil & Tube = I120 g 
Wt Tube = 277.76 g 
Wt Soil = 842.24 g 

Unit Weight = 130.04632 Ibslcu ft 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 385.7 g 
Ww = 114.3 g 

Sieve Analysis Test Datn 

Sieve I 
3" 
1 112" 
314" 
318" 
fi 
$8 
#16 
SC30 
#40 
#SO 
#loo 
#200 
Pan 

total 90 g 

Wt Ret 
(.qrams) 

Wt Pass 
(,grams) 

% Pass 



Test Data For NBCA GDA002 Cant ... 
jydrometer Test Datn 

W(grams)= 90 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 

0 
2 
5 
15 
3 0 
60 

Void Ratio Test Data 

Wet Unit Weight = 130.04632 Ibslcu ft 

Actual 
Reading 

1.01 1 
1.009 
1.007 
I .007 
I .007 

Percent Moisture = 29.63443 1 % 

Dry Unit Weight = 100.32773 Ibslcu ft 

Volume Solids = 0.6059587 cu cm 

Correct 
Factor 
0 
0 
0 
0 
I) 

0 

Volume Voids = 0.3940413 cu cm 

Void Ratio = 0.6502775 

Porosity Test Data 

Porosity= 0.394041 3 

L 

13.4 
13.9 
14.4 
14.4 
14.4 

Corrected 
Reading 

0 
1.01 1 
1.009 
1.007 
1.007 
1.007 

Temp 
(C) 
22 
22 
22 
31 
22 
22 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

ERR 
0.044622 
0.0185148 
0.0063936 
0.003 1968 
0.0015984 

P 

-1783.258 
19.615835 
16.04932 
12.482804 
12.482804 
12.482804 
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Sample NBCA 039001 
Sample Date 10/03/95 
Sampie Depih 10'-10.7' 

Permeability Test Data 
k = coefficient of permeability (cm/s) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
IiZ = head at end of test (crn) 
t = time from h l  to h2 (s) 

a =  1.67 sq cm 
L = 10.37, cm 
A =  39.16 sq crn 
h l  = 97.5 crn 
m =  60.5 cm 
t =  156 s 

Specific Gravity Test Data 

Wp = 165.9 g ' 

Wpw = 654.6 g 
Ti 22 Degrees C 
Wpws 674.1 g 
Tx 28 Degrees C 
Ws 32.6 g 

K= 0.998 
Wtr @Tx = 0.9962652 
Wtr @Ti = 0.9978019 

Page 1 of3 



Test Data For  NBCA 039001 Cant ... Page 7 of3 * 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.32 cm 
Volume = 404. I3 11 cu cm 

Wt Soil & Tube = 1106.5 g 
Wt Tube = 282.2 g 
Wt Soil = 824.3 g 

Unit Weight = 127.27629 lbslcu ft 

Percent ~Moisture(Moisture Content) Test Data 

Wsw = 500 g 
Ws = 401.9 g 
Ww = 98.1 g 

Sieve Analysis Test Datn 

total 90 g 

Sieve 

3" 
I 113" 
314" 
318" 
iM 
$8 
f 16 
$30 
240 
#5 0 
$100 
#200 
Pan 

Wt Pass 
(warns) 

90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
55.70 
84.80 
5 I .30 
17.80 
13.10 
0.00 

Wt Ret 
( . p m s )  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.30 
3.90 
33.50 
33.50 
4.70 
13.10 

%Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
95.5556 
94.2222 
57.000q 
19.7778. 
14.5556 
0.0000 



Test Data For NECA 039001 Cont ... 

Hydrometer Test Data 

W(grams)= 90 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 
(minl 
0 
2 
5 
15 
30 
60 

Void Ratio Test Data 

Wet Unit Weight = 127.27629 lbslcu A 

Percent Moisture = 24.409057 % 

Dry Unit Weight = 102.30468 lbslcu ft 

Gs = 2,63496 

Volume Solids = 0.6222099 cu cm 

Volume Voids = 0.3777901 cu crn 

Void Ratio = 0.6071747 

Porosity Test Data 

Porosity= 0.3777901 

Actual 
Reading 

1.003 
1.003 
1.003 
1.003 
1.003 

Correct 
Factor 

0 
0 
0 
0 
0 
0 

Corrected 
Reading 

0 
1.003 
1.003 
1.003 
1.003 
1 .U03 

Temp 
(4 
22 
22 
22 
22 
22 
22 

L 

15.5 
15.5 
15.5 
15.5 
15.5 

K 

0.01332 
0.01332 
0.01332 
0.01332 
0.01332 
0.01332 

D 

ERR 
0.051615 
0.020646 
0.006882 
0.003441 
O.OOI7205 

P 

-1790.706 
5.3721 193 
5.3721 I93 
5.3721 193 
5.3721 193 
5.3721 193 
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Sample NBCA 042003 
Sample Date 10/07/95 
Sample Depth 10'-12.5' 

Permeability Test Dnta 
k = coefficient of permeability (cds)  
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t =time from h l  to h2 (s) 

k =  5.89E-05 cmls 

Specific Gravity Test Data 

Wp = * 168.9 g 
Wpw = 664.4 g 
Ti 22 Degrees C 
Wpws 686 g 
Tx 26 Degrees C 
Ws 35 g 

K =  0.9986 
Wtr @Tx = 0.99681 56 
Wtr @Ti = 0.9978019 



Test Data For Sample NBCA 042003 Cont ... 

Unit Weight (BuIk Density) Test Data 

A =  39.16 sq cm 
L = 10.32 cm 
Volume = 404.13 12 cu cm 

Wt Soil & Tube = 1148.3 g 
Wt Tube = 282.2 g 
Wt Soil = 866.1 g 

Unit Weight = 133.73043 ltk/cu ft 

Percent Moisture (Moisture Content) Test Data 

Sieve Analysis Test Data 

Page 2 of 3 

total 65 s 

Sieve 

3" 
1 112" 
314" 
3/8" 
tf4 
38 
$16 
$30 
#40 
$50 
?#I 00 
$200 
Pan 

Wt Pass 
(grams) 

65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
G5.00 
65.00 
65.00 
78.50 
14.30 
0.00 

Wt Ret 
(grams) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

36.50 
14.20 
14.30 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100,0000 
100.0000 
200.0000 
1 OO.OOC10 
43.8462 
22.0000 

0.0000 



Test Data For Sample NBCA 042003 Cont ... 

Hydrometer Test Dnta 

W(grarns)= 65 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (mm) 
P - Soil in Suspension (94) 

(i.e., % of Soil Finer) 

Void Ratio Test Data 

Wet Unit Weight = 133.73043 lbslcu fi 

Corrected 
Readinp 

0 
1.022 
1.02 
1.019 
1.017 
1.0155 

, 1.0135 

Time 
(min) 

0 
2 
5 
15 
30 
60 
120 

Percent Moisture = 2 1.24 I5 13 % 

Temp 
(C) 
22 
27, 
22 
22 
22 
22 
22 

Dry Unit Weight = 1 10.30086 Ibsicu ft 

D 

ERR 
0.03444 
0.014432 
0.0049419 
0,0025803 
0.0013339 

,0.0006997,32.934638 

Actual 
Readine 

1.022 
I .02 

1.019 
1.017 
1.0155 

, 1.0135 

Volume Solids = 0.6529322 cu cm 

L 

10.5 
11 

11.3 
1 f .8 
12.2 

, 12.8 

P 

-2439.603 
53.671262 
48.792056 
46.352454 
41.473248 
37.813844 

Correct 
Factor 

0 
0 
0 
0 
0 
0 

, 0 

Volume Voids = 0.3470678 cu cm 

K 

0.01 3 12 
0.013 12 
0.013 I2 
0.013 12 
0.01312 
0.013 12 

. 0.01312 

Void Ratio = 0.53 15526 

Porosity Test Data 
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Sample NBCA 038002 
Sample Date 10/09/95 
Sample Depth 10'-I 2.5' 

Sanlple Test Data 
Perlneability Test Results 
k = coefficient of pem~eability (cnds) 
a = cross sectional area of burette (sq cm) 
L = length of specimen (cm) 
A = cross sectional area of specimen 
h l  = head at beginning of test (cm) 
h2 = head at end of test (cm) 
t = time from h 1 to h 2  (s) 

a =  1.67 sq cm 
L =  10.32 cm 

A =  39.16 sqcm 
hl = 97.5 cm 
u= 67.5 crn 
t = 105 sec 

Specific Gravity Test Data 

Wp = 171.8' g 
Wpw = 668.8 g 
Ti 17 Degrees C 
Wpws 691.4 g 
Tx 35 Degrees C 
Ws 35.8 g 

K =  0.9989 
Wtr @Tx = 0.997077 
Wtr @Ti = 0.9965451 



Test Data For Sample NBCA 038002 Cont ... Page 7 of 3 

Unit Weight (Bulk Density) Test Data 

A =  39.16 sq cm 
L = 10.32 cm 
Volume = 404.13 cu crn 

Wt Soil & Tube = 1091.2 g 
Wt Tube = 278.9 g 
Wt Soil = 812.3 g 

Unit Weight = 125.42 lbdcu A 

Percent Moisture (Moisture Content) Test Data 

Wsw = 500 g 
Ws = 396.8 g 
Ww = 103.2 g 

Sieve Analysis Test  Data 

total 110 g 

Sieve 

-B *I 

1 112" 
3/4" 
318" 
#4 
$8 
#I6 
#30 
#50 
3100 
8700 
Pan 

Wt Ret 
(~rarns) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.50 
17.10 
42.30 
24.70 
12.00 
10.40 

Wt Pass 
(grams) 

110.00 
110.00 
110.00 
110.00 
1 10.00 
110.00 
106.50 
89.40 
47.10 
22.40 
10.40 
0.00 

% Pass 

100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
100.0000 
96.8182 
8 1.2727 
42.8182 
20.3636 
9.4545 

0 



Test Data For NBCA 038002 Cont ... 

Hydrometer Test Dnta 

W (grams)= 110 g 

Page 3 of 3 

L - Effective Depth Of Hydrometer (cm) 
K - Value taken From Table 
D - Diameter of Soil Particle (rnm) 
P - Soil in Suspension (%) 

(i.e., % of Soil Finer) 

Time 

(rnin) 
0 
2 
5 
15 
3 0 
60 

Void Ratio Test Data 

Wet Unit Weight = 125.42343 lbslcu ft 

Actual 
Readinp -- 
1.0065 
1.006 
1.006 
1.005 
1.003 

1 

Percent Moisture = 26.008065 % 

Dry Unit Weight = 99.536032 lbdcu ft 

Correct 
Factor 

0 
0 
0 
0 
0 
0 

Volume Solids = 0.6006283 cu cm 

Volume Voids = 0.3993717 cu cm 

Corrected 
Reading 

1.0065 
I .006 
I .006 
I .005 
1.003 

1 

Void Ratio = 0.6649232 

Porosity Test Data 

Temp 

25 
25 
25 
25 
25 
25 

L 

14.6 
14.7 
14.7 
15 

15.5 
16.3 

K 

0.01286 
0.01286 
0.01286 
0.01286 
0.01286 
0.01286 

D 
---- 

ERR 
0.0472605 
0.0189042 
0.00643 

0.0033221 
0.0017468 

P 

9.4778849 
8.7488169 
8.7488169 
7.2906807 
4.3744084 

0 
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HYDRAULIC 
CONDUCTIVITY 
TEST . 

ASTM - D 5084 

Materials 
Testing Report 

SAMPLE 

IDENTIFICATION 

SCI Prole& 96-1 365  ale; 0-27-96 

SOIL CONSULTANTS, INC. 

Potable Water 

30 

27-25 

0.100 

24.3 

5.405E-08 

p m j d  c t d  Naval Base Charleston, RCRA RFI-zone A, 
Locatton: Charleston, SC ElA&H Contract W050-969 

INITIAL CONDITIONS 

Sample Length, cm 
Sample Diameter, crn 

Moisture Content, % 

Unit Wet Weight, pcf 

Unit Dry Weight, pcf 
Specific Gravity 

Porosity (computed) 

Saturation, % 

FINAL CONDII-IONS 

Sample Length, crn 
Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pcf 
Unit Dry Weight, pcf 

Saturation, % 

TEST CONDITIONS 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 
Average Gradient 

Hydraulic Conductivity, 
cmlsec @ 20 deg. C 

NBCA-039-008 

10'- 12' 

Potable Water 

30 

27-25 

0.gQ 

27.6 

1.279E-06 

NBCA-039-012 

6'-8' 

NBCA-039-009 

11'- 13' 
(organic material) 

NBCA-039-12D 

32'- 34' 

Potable Water 

20 

17-15 

0.97 

24.8 

3.850E-06 

Potable Water 

20 

17-7 5 

0.95 

24.6 

2.509E-06 



TABULATED DATA SHEET SCI Project 96-1365 

Date: 8-27-96 

Project: Naval Base Charleston, RCRA R f  I -  Zone A, Charleston, SC 
HA&H Contract ;r#3050-969 

1. Results of Fallina Head Permeablltty Test 

Sample: NBCH 039-009 
Depth : 11' - 13' (sand) 



FINE COARSE MEDIUM FINE 
GRAVEL SAND SAND SAND ULT CLAY 

UNIFIED SOIL CLMSIFICATION SYSTEM 
~ R O J E ~ ~  -NAVAL BASIS CHARLESTONp RCRA IXU-ZONE A, WING NO 

CHA.RLESTON, S.C. E A6H CONTRACT #0050-96 
 DEPTH^^' E L E V A T I O N  R E M R K S  

- - - 

DCL- 8 



FINE COARSE MEDIUM FINE 
GRAML S A N D  SAND SAND 1 SILT I CLAY 

UNIFIED SOIL CLASSIFICATION SYSTEM 
P R ~ E C ~  NAVAL BAS2 CHA.RLESTON, RCRA WI-ZONE A,  MHIINC NO SME: NO. NBCA/039-08D 

STON, S - C -  E AhH CONTRACT #0050-96 
SPECIFIC GRAvI DEPTH  LEVATION TI ON 'REhWflKS 



PRWECT NAVAL BASB CHARLESTON RCRA Rl?t-ZONE A,  WING NO S-E NO., NBCA/039-08D 
ESTON, S-C-  E AhH CONTRACT 10050-96 

D E P T W ~ ~ '   LEVATIO TI ON ' C E I U R I I S  I 
DCL - 8 

FINE 
GRAVEL 

UNIFIED SOIL CLASSIFICATION STSTEM 

SlLT CLAY 'COARSE 
SAND 

MEDIUM 
SAND 

FINE 
SACID 



FINE COARSE MEDIUM FINE 
GRAVEL SAND SA NO SAND SILT CLAY 

UNIFIED SOU. CLfSSIFICATION SYSTEM '. 
PROJECT MVAL B A S E C ~ E S T O ~ ~ R C R A  RFI-ZONE A, BORING NO NO. NJ3CA/039-009 

C STON. S-C- E ALH CONTRACT #0050-96 SPECIF= 
o E p T H = V L & v A T I o N  'RcmRKs 



PROJECT NAVAL BAS$ CHARXIESTON, RCRA RFZ-ZONE A, ~ I ~ I H C  NO S-E ~BcA/039-012 
ESTON, S.C. E 868 CONTRACT (10050-96 SpECIFIC DEPTH 6 t - 8 F m E L E V A T 1 0 N  ' R E M R K S  

FlNE 
GRAVEL 

UNIFIED SOIL GWSIFICATION SYSTEM I. 

COARSE 
SAND 

MEDlUM 
SA NO 

FINE 
SAHO SlLT CLAY I 



F lNE 'COARSE MEDIUM FINE 
SAND SAND 

SILT CLAY 
GRAVEL SAND 1 

UNliFIED SOIL CLASSIFICATION SYSXEH '- 
p RQJEC-~' NAVbL BAS2 CBAR1LESTON9 RCRA EFI;-ZONE A, . BORING NO ~ W E  NO. ~~CA/039-12~ 

C m E S T O N ,  S.C= E A&H CONTMCT 60050-96 SPECIFIC MvI 
OEPTH~~ ' -Y I '  E L E V A T I O N  ' R C m R K s  I 



MEDIUM I FINE 
SAND SAM0 S l l T  CLAY 

UNIFIED SOIL CLASSIFICATION SYSTEM 
~ R ~ E c T  NAVAL BASE CBARLESTOPI, RCRA WI-ZONX A, BOR~NG N O  S-E NO. NBCA/039-12D 

C W B S T O N ,  S.C. E 8611 CONTRACT $0050-96 SPECIFIC GMvI 
I 

DEPTH 40'-42' E L E V A T ~ O N  ' U f W R % S  I 



. ' I  . *  . I - SCI NUMBER: 96-1365 

I U S STANDARD SlEVE NUMBERS - .  HYDROMETER 

FINE COARSE MEDIUM FINE 
GRAVEL SAND SA NO SAHD 3 LT CLAY 

UNIFID SOIL CLASSIFICATION SYSTEM 
. , PROJECT NAVAL BAS3 CHARLESTON, RCRA KFI-ZONE A,  WRING NO 5-c ~BcA/039-12~ 

CHARLESTON, S.C. E AOH CONTRACT #0050-96 2.80 
I  DEPTH.^^'-^^! E L E V A T I O N  'RELURKS 



Appendix C 

Slug Test Data 



NBCAOO2002 
FALLING SLUG TEST 

CLIENT: CLEAN 
S m :  NAVBASE C-ESTON 

0 1 2 3 4 5 6 7 

Elapsed time (min) 

COMPANY: E/A&H 
PROJECT: 2901-08450 

Note: r*c is the eflective well radius that takes into account the permeability ofthe 
j l ter puck ciyfp) and is computed by [(I-Nfpp)rĉ 2 + NfpW2IA0.5. 

AQUIE%R MODEL: 
Unconfined 

INPUT DATA (feet): 

Le= 10 
rc = 0.083 
rw = 0.33 

Nfp= 0.3 
r*c = 0.194 

DTW @gs) = 8.34 
H =  12 

Lw= 6.9 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIIMF, PLOT: 

yD = 0.18 
yt = 0.03 
t =  1.4 

PARAMETER ESTIMATES: 

K =  0.0050 Wmin 
7.2 ft/day 



NBCA002002 
RISING HEAD SLUG TEST 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

Elapsed time (min) 

COMPANY: E/A&H 
PROJECT: 2901-08450 

Note: r*c is the eflective well radius that takes into account the permeability of the 
Jlter puck Nip) and is computed by [(I -NSp)r&2 + tNfp W 2  JAO. 5. 

AQUIFER MODEL: 
Unconfined 

DPUT DATA (feet): 

Le= 10 
rc = 0.083 
rw = 0.33 

Nip = 0.3 
r*c = 0.194 

DTW (bgs) = 8.34 
H= 12 
Lw = 6.9 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

yO = 0.9 
yt = 0.3 

t = 0.52 

PARAlmTER ESTIMATES: 

K =  0.00825 Wnin 
12 fi/day 



CLENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: E/A&H 
PROJECT: 290148450 

NBCA002005 
FALLING HEAD SLUG TEST 

1 

h s 
*.I z : z 
I 

B -- 
n 

Note: r*c is the effective well radius that fakes into account the permeability of the 
Plter pack (Nfp) and is computed by [(I-Nfi)rcA2 '2 +fp*nf12]A0.5. 

0.1 

AQUIFER MODEL: SOLUTION MIETHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

I 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
rw = 0.33 

Nfp= 0.3 
r*c = 0.194 

DTW (bgs) = 6.40 
H =  24 

Lw= 9 

0 20 40 60 80 100 

Elapsed time (min) 

DISPLACEMENT VS. TIME PLOT: 

y0 = 0.52 
yt = 0.4 

t =  24 

P A R M T E R  ESTJMATES: 

K = 4.57E-05 Wmin 
0.07 Wday 



NBCA002005 
RISING HEAD SLUG TEST 
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~ L I E N T :  CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: EIA&H 
PROJECT: 290148450 

Note: r*c is the egective 1veN radius that takes into account the permeability of the 
filter pack Nfp) and is computed by [(I-Nfp)rcA2 + tNlp*rwA2JA0.5. 

AQUIIXR MODEL: 
Unconfined 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
rw = 0.33 

Nfp = 0.3 
r*c = 0.194 

DTW (bgs) = 6.40 
H= 24 
Lw= 9 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

y0 = 0.21 
yt = 0.06 
t =  116 

PARAMETER E S m m S :  

K = 4.51E-05 Wmin 
0.06 ftlday 



FALLING HEAD SLUG TEST 

CLIENT: CLEAN 
SITE: NAVBASE CELARLESTON 

2 3 

Elapsed time (min) 

COMPANY: E/A&H 
PROJECT: 2901-08450 

Unconfined I ~ouwer- ice (1 976); Bouwer (1989) 

Le = 9.5 
rc = 0.083 
rw = 0.33 

Nfp = 0.3 
PC= 0.194 

DTW (bgs) = 3.44 
H= 44 

Lw = 10.6 

INPUT DATA (feet): 

PARAMETER ESTIMATl3S: 

DISPLACEMENT VS. TIME PLOT: 

Nore: r*c is the eflective well rrrditls that takes into account thepenneabiliry of the 
filter pack (Nfp) and is computed by [(I-Nfia)rcY + Nlp*nu"ZJ'YI.5. However, due to 
the displacement of the water level above tile screen slots, rc was used sincefilter pack 
efects are less influential conipared to cmm where the water level rise is still within screened interval. 



1 Elapsed time (min) I 

CLIENT: CLEAN 
SITE: NAVBASE CETARLESTON 

COMPANY: EIA&H 
PROJECT: 290148450 

Note: r*c is the egective well radius that takes into account the permeability of the 
filter pack (NSp) and is computed by f (1-NmrcA2 + N&*rw^2]A0.5. 

AQUIFER MODEL: 
Unco&ned 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
rw = 0.33 

Nfp = 0.3 
r*c = 0.194 

DTW (bgs) = 3.44 
H =  44 

Lw = 10.6 

SOLUTION METHOD: 
Bower-Rice (1976); Bower (1989) 

DISPLACEMENT VS. TlME PLOT: 

yO = 0.96 
yt = 0.3 
t =  2 

PARAMETER ESTIMATES: 

K = 2.5E-03 Nmin 
3.5 ft/day 



NBCA50600 1 
FALLING HEAD SLUG TEST 

CLIENT: CLEAN 
SITE: NAVBASE CHARZESTON 

0 2 4 6 8 10 

Elapsed time (min) 

COMPANY: E/A&H 
PROJECT: 290148450 

Note: r*c is the eflecfive well radius that takes into account the permeability of the 
filter pack fl&) and is computed by [(l -Nf)rc"2 + Nfp*rw"2IA0.5. 

AQUIF'ER MODEL: 
Unconfined 

INPUT DATA (feet): 

Le = 9.5 
rc = 0.083 
rw= 0.33 

Nfp = 0.3 
r*c = 0.194 

DTW-(bgs) = 8.37 
H =  17 
Lw= 5.1 

SOLUTION METBOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

yO = 0.36 
yt = 0.2 

t = 2.4 

PARAMETER ESTIMATES: 

K = 9.OE-04 Wmin 
1.3 Wday 



NBCA.506001 
RISING HEAD SLUG TEST 

-- 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

Elapsed time (min) 

- - 

corn: ET&H 
PROJECT: 2901-08450 

Note: r*c is the eflective well radius that takes info account the perrneabilify of the 
frlter pack (Nfp) and is conrputed by [(I-Nf)rcA2 + Nfp %~'2]~0.5.  

AQUJFER MODEL: 
Unconfined 

INPUT DATA (feet): 

Le= 9.5 
rc= 0.083 
rw = 0.33 

N f p =  0.3 
r*c= 0.194 

DTW (bgs) = 8.37 
H =  17 
Lw= 5.1 

SOLUTION METHOD: 
Bouwer-Rice (1 976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

yO = 0.3 
yt = 0.08 
t =  7 

PARAlMETER ESTIMATES: 

K = 6.9E-04 Wmin 
1.0 fttday 



NBCAO42003 
FALLING HEAD TEST 

0 2 4 6 8 10 12 

Elapsed time (min) 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: E/A&H 
PROJECT: 290148450 

Note: r*c is the egeclive well radius that takes into account the permeabiliiy of the 
filter pack and is computed by r(l-NfiIr62 4 N@4nuA2]"0.5. 

AQUIFER MODEL: 
Unconiined 

INPUT DATA (feet): 

Le = 9.5 
rc = 0.083 
rw = 0.33 

Nfp= 0.3 
r*c = 0.194 

DTW Ogs) = 5.02 
H =  45 
Lw= 8.4 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMJZNT VS. TIME PLOT: 

yO = 0.28 
yt = 0.07 
t = 7.2 

PARAMETER ESTIMATES: 

K = 7.8E-04 Wmin 
1.1 Wday 



NBCAO42003 
RISING HEAD TEST 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

4 6 8 

Elapsed time (min) 

COMPANY: E/A&H 
PROJECT: 290148450 

INPUT DATA (feet): I DISPLACEMENT VS. TIlME PLOT: 

AQUIFER MODEL: 
Unconfined 

Le= 9.5 
rc = 0.083 
rw= 0.33 

Nfp = 0.3 
r*c= 0.194 

DTW (bgs) = 5.02 
R =  45 
Lw= 8.4 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

Note: r*c is the egective well radius that takes into account the permeability of the 
j l ter  pack ciyfp) and is computed by [(l-Nfp]r@2 + Nfp*nv"2Jn0.5. 



NBCAO42003 
RISING HEAD TEST (#2) 
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Elapsed time (min) 

CI.,IENT: CLEAN 
SITE: NAVBASE CEARLESTON 

COMPANY: ElA&H 
PROJECT: 2901-08450 

Note: r*c is the effective well radius thnt takes into account the permeability of the 
filter pack (1Vf. and is computed by [(l -Nfi}rc^2 + Njp %vA2JA0.5. 

AQUIEER MODEL: 
Unconfined 

INPUT DATA (feet): 

L e  = 9.5 
rc = 0.083 
rw= 0.33 

Nfp = 0.3 
r*c= 0.194 

DTW (be) = 5.02 
H =  45 
Lw = 8.4 

SOLUTION MEWOD: 
Bomer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

yO = 1.7 

yt= 1 
t =  2.1 

PAFUMETER ESTIMATIES: 

K = LOE-03 Wmin 
1.5 ftlday 



NBCA03801D 
FALLING HEAD SLUG TEST 

10 
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Elasped time (min) 

CLIENT: CLEAN 
SITE: NAVBASE CXARLESTON 

COMPANY: EIA&H 
PROJECT: 290148450 

AQUIFER MODEL: 
Codbed 

INPUT DATA (feet): 

Le = 9.5 
rc = 0.083 
rw= 0.33 

DTW (bgs) = 6.32 
H= 44.7 

Lw = 43.9 

SOLUTION METHOD: 
Bouwer-Rice (1 976) 

DISPLACEMENT VS. TIME PLOT: 

yQ = 2.7 
y t =  2 

t = 0.9 

PARAMETER ESTIMATES: 

K = 3.9E-04 Wmin 
0.56 Wday 



NBCA03801D 
RISING HEAD SLUG TEST 

CLIENT: CLEAN 
SITE: NAVEASE CHARLESTON 

Elapsed time (min) 

COMPANY: E/A&H 
PROJEW 2901-08450 

AQlIWER MODEL: 
Confined 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
rw = 0.33 

DTW (bgs) = 6.32 
H= 44.7 
Lw= 43.9 

SOLUTION METHOD: 
Bouwer-Rice (1976) 

DISPLACEMENT VS. TIME PLOT: 

yO = 2,1 
y t =  2 
t =  0.08 

PARAMETER ESTIMATES: 

K = 7.4E-04 ftlmin 
1.10 wday 



NBCAGDA03D 
FALLING HEAD SLUG TEST 

CLIENT: CLEGN 
SITE: NAVBASE CHARLESTON 

1 

Elapsed time (min) 

COMPANY: WA&H 
PROJECT: 290148450 

AQUIFER MODEL: 
Confined 

INPUT DATA (feet): 

rc = 0.083 
rw = 0.33 

DTW @gs) = 5.58 
Ho = 1.48 

SOLUTION METHOD: 
Cooper et a1 (1967) 

PARAMETER ESTIMATES: 

T = 1.9E-02 ft21rnin 
b =  13 ft 
K =  2.10 ftlday 
S = 0.0001 



NBCAGDA03D 
RISING HEAD SLUG TEST 
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Elapsed time (min) 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: E/A&H 
PROJECT: 2901-08450 

AQUIFER MODEL: 
Confined 

INPUT DATA (feet): 

rc = 0.083 
nv= 0.33 

DTW @gs) = 5.58 
Ho = 1.48 

SOLUTI[ON MIETHOD: 
Cooper el a1 (1 967) 

PARAMETIER ESTIMATES: 

T =  2.5E-02 fWmh 
b =  13 ft 
K =  2.80 Wday 
S = 0.0001 



FALLING HEAD TEST 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

1 2 3 4 

EIapsed time (min) 

COMPANY: E/A&H 
PROJECT: 2901-08450 

INPUT DATA (feet): 

Le = 9.5 
rc = 0.083 
rw= 0.33 

Nfp = 0.3 
r*c = 0.194 

DTW (bgs) = 3.05 
H =  42 
Lw = 10.5 

Bouwer-Rice (1976); Bower (1989) 

Note: r*c is the effective well radius that takes into account the permeability of fhe -.. . - 7 " .  .. -. -.- - - m .  .- - - -  . - l if ter pack (~jp) and is contputed by L(l-Njp)rPZ + Njp'PWZ]nU.5. 



NBCAO39002 
FALLING HEAD TEST 
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Elapsed time (min) 

CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: E/A&H 
PROBCT: 2901-08450 

Note: r*c is the eflective well radius that takes into account the permeability of the 
fllterpack (Nfp) and is computed by [(I-Nfp)rcA2 + NJp*rwA2]"0.5- 

AQUIFER MODEL: 
Unconfined 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
rw= 0.33 

Nfp= 0.3 
r*c= 0.194 

DTW (bgs) = 4.66 
H =  40 
Lw = 8.9 

SOLUTION METEOD: 
Bauwer-Rice (1976); Bower (1989) 

DISPLACEMENT VS. TIME PLOT: 

yo = 2.1 

yt= 2 
t = 0.8 

PARAMETER ESTIMATES: 

K = 2.5E-04 ftlmin 
0.36 Wday 



NBCAGDA003 
RISING HEAD SLUG TEST 
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CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: EIA&H 
PROJECT: 2901-08450 

Note: r*c is She effective well radius that takes into account the permeability of the 
filter puck Nfpl and is computed by [(I-NSplr62 + N&%~+2]~0.5. 

AQUIFER MODEL: 
Unconfined 

INPUT DATA (feet): 

Le= 9.5 
rc = 0.083 
nv= 0.33 

N@= 0.3 
r*c = 0.194 

DTW (bgs) = 2.50 
W =  27 
Lw = 10.5 

SOLUTION METHOD: 
Bouwer-Rice (1976); Bouwer (1989) 

DISPLACEMENT VS. TIME PLOT: 

yO = 1.7 
yt= 0.6 
t =  22 

PARAMETER ESTIMATES: 

K= 2.OE-04 Wmin 
0.29 f W y  



NBCA03904D 
RISING HEAD SLUG TEST 
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CLIENT: CLEAN 
SITE: NAVBASE CHARLESTON 

COMPANY: EIA&H 
PROJECT: 290148450 

AQUI(FER MODEL: 
Confined 

JNPUT DATA (feet): 

rc = 0.083 
nv = 0.33 

DTW (bgs) = 8.33 
Ho = 1.88 

SOLUTION METHOD: 
Cooper et a1 (1967) 

PARAMETER ESTIMATJES: 

T = 1.3E-01 ft21min 
b = 7.9 ft 
K =  23.70 Wday 
S =  0.0001 



o Falling Head Test 

Hydraulic cnnduetivity [ h i n ] :  3.29 x la4 

Hydraulic conductiv'i (fild) = 0.48 

L = 7.8 R 
b = 7.8 ft 
D = 7.8 R (full penebation) 
Reff=O.fgft 







utt Blvd. Ste 1 13 

o Rising Head Test 

Hydraulic conductivity [Wmin]: 8.15 x lo4 

Hydraulic condudvity (Wd) = 1.0 

L = 7.8 R 
b = 7.8 ft 
D = 7.8 ft (full penetration) 
Reff = 0.19 ft 



935 Houston Northcutt Blvd. Ste 113 
M t  Pleasant. SC 28464 



935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 

Mt. Plaasant. SC 2ME4 



935 Houston Northcult Bhrd. S& 113 BOWER-RICE'S method 

Mt Pleasant, SC 29464 

I 



Plsasant. SC 28464 

t [rnin] 

o Fatling Head Test 

Hydraulic m n d u ~  [Wmin]: 9.88 x 

Hydraulic Conductivity (fesffday) = 0.1 2 

L=12f t  
b = 1 2 f t  
D = 12 ft (full penebration) 
Reff = 0.19 ft 



935 Houston Nortficutt Blvd. S b  113 BOUWER-RICE'S method 
M t  Pleasanl. SC 28464 



935 Houstnn Norhcutt Blvd. Ste 113 BOUWER-RICE'S method 
M t  Pleasant. SC 29464 



935 Houston Northcutt Blvd. Ste 113 BOWER-RICE'S method 
Mt. Plaasent. SC 29484 



o Rising Head Test 

Hydrau[ic conductMty [Wrnin]: 1.06 x 1 d 

Hydraulic conductivity (Rld) = 0.15 

L=12f f  
b = 1 2 f i  
D = 12 ft (full penetration) 
Reff =0.19ft 





935 Houston Northcutt Blvd. Ste 1 13 BOUWER-RICE'S method 

Mt Pleasant, SC 29464 



935 Houston Northcutt Bkrd. Ste 113 BOWER-RICE'S method 

ML Pleasant, SC 29464 



a Falling Head Test 

Hydraulic conductivity [Wmin]: 7.24 x 

Hydraulic conductivii (Wd) = 10.4 

L = 3.0 ft 
b = 3.0 fi 
D = 3.0 ft (full peneldon) 
Reff = 0.19 ft 



9% Houston Northcrrte Blvd. Ste 113 BOWER-RICE'S method 
Mt Pleasant SC 29484 



9% Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 
M t  PleasanL SC 29454 



M t  Pleasant. SC 29464 

o Rising Head Test 

Hydraulic conductivity [Wmin]: 257 x 1 o3 

Hydraulic conductivity (Wd) = 3.7 

L = 3.0 f€ 
b = 3.0 ft 
D = 3.0 ft (full penetration) 
Reff =0.19ft 





935 Houstnn Nortficutt Blvd. Stw 113 BOUWER-RICE'S method 

MI. Pleasant, SC 28464 
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935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 

hit. Pleasant SC 29464 





935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 

Mt Pleasant, SC 29464 



935 Houston Nortfic~rtt Blvd. Ste 113 BOUWER-RICE'S method 

Mt. Pleawl. SC 29464 



o Rlsing Head Test 

Hydraulic conductivity [ftlmin]: 1.97 x 1 o3 

Hydraulic conductivity (Wd) = 2.8 





935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S rneihod 

Mt. Pleasant SC 19464 



935 Houston Northcutt Blvd. Ste 713 BOUWER-RICE'S method 
Mt Pleaeant. SC 29464 



o Falling Head Test-A 

Hydraulic conductivity [ftlsj: 1.95 x lo4 

Hydraulic conductivity (ft ld) = 14.7 

L =  10.2R 
b = 10.2ft 
D = 10.2 ft (full penetration) 
Reff = 0.19 f t  





Mt Pleasant, SC 29484 



o Rising Head Test-A 

Hydraulic conductivity [ftls]: 1.57 x 1 @ 

Hydraulic conductivity (Wd) = 11.8 

L =  10.2ft 
b = 10.2ft 
D = 10.2 ft (full penetration) 
Reff =0.19ft 







935 Houston Northcutt Blvd. Ste 113 
Mt Pleasant SC 28484 

Hydraulic conductivity (Wd) = 124  

L = 10.2 ft 
b = 10.2 ft 
D = 10.2 ft (full penetration) 
Reff = 0.19 ft 



935 Houston Norhcutt Blvd. Ste 133 BOUWER-RICE'S metilad 
leasant, SC 29464 
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- 30.0000 
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0.1 230 
0.1170 
0.1 140 
0.1080 
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0.1 140 
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0.0950 



935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 
Mt. Pleasant. SC 29r184 



Mt. Pleasant, SC 28464 

-----.-----------------.------------------- -------- ------ - 

-----.-------- ----- ---- ----- ---- --- 

0 
------.--------I------- .---------- ------- -- ------- -------- 

-------.-----------------I---------_- ----- _----_ 
-- --.--.- - ----- 

o Falling Head test 

Hydraulic conductivity [ftfs]: 1.90 x lo4 

Hydraulic conductivity (fVd) = 16.4 

L = 9.2 ft 
b = 9.2 ft 
D = 9.2 ft 
Reff = 0.08 ft 



935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 

Mt Pleasant SG 29464 



935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 
leasant SC 29464 



o Rlslng Head Test 

Hydraulic conductivity [Ws]: 2 1 2 x  lo4 

Hydraulic conductivity (ftld) = 78.3 

L = 7.7 ft 
b = 7.7ft 
D = 7.7 ft (fu[l penetration) 
RefF = 0.08 ft 



935 Houston Northcutt Blvd. Ste 11 3 BOUWER-RICE'S method 
M t  Plaasant, SC 20464 



o Falling Head Test 

Hydraulic conductivity [Wmin]: 9.14 x lom5 

Hydraulic conductivity (Wd) = 0.13 

L =  10.8fi 
b = 10.8 ft 
D = 10.8f-I 
Reff = 0.08 f i  



935 Houston Northcutt Blvd. Ste 113 BOUWER-RICE'S method 
Mt Pleasant. SC 29464 



935 Houston Northcutt Bhd. Ste 113 BOUWER-RICE'S method 
Mt. Pfeasant SC 29464 



935 Houston Northcut& Blvd. Ste 113 
Mt. Pleasant. SC 28464 







935 Houston Norhcutt Blvd. Ste 113 BOUWER-RICE'S method 

ML Pleasant SC 29484 



Houmn Nortficutt Blvd. S b  113 
leasant. SC 29464 



935 Houston Nortfictrtt Blvd. Ste 113 BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 



t. Pleasant. SC 29464 

t [min] 

o Falling Head Test 

Hydraulic conductivity [Wmin]: 4.97 x 10" 

Hydraulfc conductivity (ftld) = 7.2 

L = 3.1 ft 
b = 3.1 ft 
D = 3.1 ft (full penelration) 
Reff = 0.08 f t  



935 Houston Nomcutt Blvd. Ste 113 BOUWER-RICE'S method 
Mt Pleasant SC 29464 

44 
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0.5%!00~ 
0.51 66 
0.5333 
0.5500 
0.5666 
0.5833 
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0.3490 
0.3390 
0.3260 
0.31 70 
0.3070 
0.2980 
0.2850 

0.3490 
0.3390 
0.3260 
0.3170 
0.3070 
0.2980 
0.2850 



935 Houston Narthcutt B[vd. Ste 11 3 BOUWER-RICE'S method 
Mt Pleasant. SC 28464 



o Rising Head Tssi 

Hydraulic conductivity [ftlmin]: 5.01 x lo9 

Hydraulic conductivity (Wd) = 7.2 

L = 3.1 ft 
b=3.1 ft 
D = 3.1 ft (full penetration) 
Rsff = 0.08 ft 







o Falling Head test-A 

Hydraulic conductivity [WmIn]: 1.27 x lo3 

Hydraulic cunductivi (Wd) = 0.37 

t = 9.1 ft 
b = 9.1 R 
D = 9.1 ft (full penetration) 
Reff = 0.08 ft 



935 Houston Northcutt Blvd. Ski 113 BOUWER-RICE'S method 

Mt. Pleasant. SC 29464 



935 Houston Northcutt Blvd. Ste 11 3 BOWER-RICE'S method 

Mt Pleasant, SC 29464 





Mt Pleasant, SC 2- 

t [min] 

o Rising Head Test-A 

Hydraulic mnductivi?, [Wmin]: 2.32 x lo4 

Hydraulic conductivity (Wd) = 0.33 

L = 8 . 1  fi 
b=9.1  ft 
D = 9.1 f t  (full penetration) 
Reff = 0.08 fi 



935 Houston Narthcutt Blvd. Ste 11 3 BOUWER-RICE'S method 
M t  Pleasant SC 29464 



935 Houston Nohcutt Btvd. Ste 113 BOUWER-RICE'S mathod 
Mt. Pleasant, SC 29484 





935 Hauston Northcutt Blvd. S b  143 
Mt Pleasant. 6C 29464 

D Rising Head Test-B 

Hydraulb conductivity [Wmin]: 2.38 x 1 @ 

Hydraulic conductivity (Wd) = 0.34 

L=9 . f  f t  
b=9.1 ft 
D = 9.1 ft (full penetration) 
Reff = 0.08 ft 





935 Houston Norhcutt Blvd. Ste 113 BOUWER-RICE'S memod 
M t  Pleasant SC 29464 





o Fatling Head Test-C 

Hydraulic conductivity [Wmin]: 238 x lo4 

Hydraulic conduclivii (Wd) = 0.34 

L = 9.1 f t  
b=9.1 ft 
0 = 9.1 R (full penetration) 
Reff = 0.08 ft 









ML Pleasant. SC 29464 

t [min] 

o Rising Head Test-C 

Hydrau[ic conductivity [Rlmin]: 244 x lo4 

Hydraulic conductivity (Rld) = 0.35 

L =: 9.1 ft 
b = 9.1 ft 
D = 9.1 ft (full penetration) 
Reff = 0.08 f t  
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a Rising Head Test-A 

Hydraulic conductivity [R/sj: 209 x lo4 

Hydraulic conductivity (Wd) = 18.1 

L.=23ft 
b = 2 3 f t  
D = 2.3 ft (full penemtion) 
Reff = 0.08 ft 
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o Falling Head Test-B 

Hydraulic conductivity [Ws]: 1.92 x 10" 

Hydraulic conductivity (Wd) = 18.6 

1 = 23 ft 
b = 2.3 fi 
D = 2.3 ft (full penehtfon) 
Reff = 0.08 ft 
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----- 

o Rising Head Test-8 

HydrauLic conductivity [ttls]: 2.17 x ldl 

Hydraulic conductivity (ftld) = 18.7 

L = 2.3 it 
b = 2 3 R  
D = 2 3  fi (full penetration) 
Reff = 0.08 ft 



Mt. Pleasant. SC 2 
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Falling Head Test-C 

Hydraulic conductivity [ftls]: 2 1  5 x lo4 

Hydraulic conductivity (fVd) = 18.6 

1 = 2.3 ft 
b = 2 3 f t  
D = 2 3  ft (full penebdon) 
Reff = 0.08 ft 
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0 Rising Head Test-C 

Hydraulic c o n d u ~  [Wsj: 228  x lo4 

Hydraulic conductivity (Wd) = 19.7 

L = 2 3 f i  
b = 2.3 ft 
D = 23 ft (full penetration) 
Reff = 0.08 ft . 
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44 
45 
46 

47 1 
48 
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24.9960 
25.9980 
27.0000 
27.9960 
28.9980 
30.0000 

. 30.9960 

0.21 70 
0.2050 
0.1890 
0.1760 
0.1630 
0.1510 
0.1410 

0.21 70 
0.2050 
0.1 890 
0.1760 
0.1630 
0.1510 
0.1410 
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o Falling Head Test 

Hydraulic conductivity [Wmin]: 2.82 x lo4 

Hydraulic conductivity (Wd) = 0.41 

L = 10.5 fi 
b = 10.5 ft 
D = 10.5 ft (full penetration) 
Reff = 0.08 ft 
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Rising Head Test 

Hydraulic conductivity [ft/rnin]: 233 x lo4 

Hydraulic conductivity (fttd) = 0.34 

L =  10.5ft 
b = 10.5 ft 
D = 10.5 R (full penetration) 
RB~F = 0.08 ft 





Northcutt Blvd. Ste 1 13 
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Hydraulic conductivity [Wmin]: 3.01 x lu3 

Hydraulic wnductivity (Wd) = 4.3 

L = 3.2 R 
b = 3.2 ft 
D = 3.2 f i  (full penetration) 
Reff = 0.08 ft 
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Rising Head Test 

Hydraulic conductivity [Wmin]: 1.39 x lo3 

Hydraulic conductivity (ftfd) = 2.0 

L = 3.2 ft 
b = 3.2 ft 
D = 3.2 it (full penetration) 
Reff = 0.08 ft 
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Mt. Pleasant SC 29464 



Falling Head Test-A 

Hydraulic conductivity [ftls]: 8.65 x 1 o - ~  

Hydraulic conductivity (Wd) = 7.5 

1. = 9.4 it 
b=8.4f t  
D = 9.4 ft (full penetration) 
Reff = 0.08 ft 
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43 
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45 
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48 
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0.21 00 
0.2000 
0.1 800 
0.1700 
0.1600 
0.1 500 
0.1 300 
0.1200 

27.0000 
27.9960 
28.9980 
30.0000 
30.9960 
31 3980 
33.0WO 
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0.21 00 
0.2000 
0.1 800 
0.1 700 
0.1600 
0.1500 
0.7300 
0.1200 
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Rising Head Test-A 

Hydraulic conductivity [ft/sl: 9.09 x loS 

Hydraulic conductivity (Wd) = 7.9 

L=9.4it  
b = 9.4 ft 
D = 9.4 ft (full penetration) 
Reff = 0.08 ft 
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o Falling Head f est-8 

Hydraulic conductivity [ft/s]: 8.15 x loy5 

Hydraulic conductivity (ftld) = 7.0 

L = 9.4 R 
b = 8.4 R 
D = 9.4 ft (full penetration) 
Reff = 0.08 ft 
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0.1700 
0.1580 
0.1480 
0.1390 

0.9300 
0.1 240 

0.4 170 
0.1080 

30.00M3 
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34.9980 
36.0000 
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0.1700 
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0.1 240 
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0.1080 
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o Falling Head Test-C 

Hydraulic conductivity [ftls]: 6.68 x tw5 

Hydraulic conductivity (ftfd) = 5.8 

L = 9.4 ft 
b = 9.4 ft 
D = 9.4 ft (full penetration) 
Reff = 0.08 ft 





utt Blvd. Ste 113 
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n ----.--------------------------------------------------- 

-------.------ -- -----.------ ------- ---- ----- 

-- ----.---- --- ------ ---- ---- --------- - ---- -- -------------- 

0 0 

a 0 0 DO (1 -------.----------------- ----- ----__ 
0 00 D 

o Falling Head Tast-A 

Hydraulic conductivity [ftfs]: 296 x lo4 

Hydraulic conductivity (Wd) = 25.6 

L = l l  ft 
b = l l f t  
D = I I ft (full peneb-ation) 
Reff = 0.08 ft 
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o Falling Head Test-B 

Hydraulic conductivity [Ws]: 220 x lo4  

Hydraulic conductivity (Wd) = 19.0 

L = l l  ft 
b = t l f t  
D = 1 I fl (full penebtion) 
Reff = 0.08 ft 
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30.9960 

31.9960 
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0.0320 
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0.5320 
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0.0320 
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o Rising Head Test-B 

Hydraulic conductivity [Rlsj: 235 x lo4 

Hydraulic wnduetivity (Wd) = 20.3 

L =  11 ft 
b = l i  ft 
D = 1 I ft (full penetration) 
Reff = 0.08 ft 





------.----------- 

o Falling Head Test-C 

Hydraulic conductivity [ftls]: 2.14 x l o 4  

Hydraulic conduetivky (Wd) = $8.5 

L = l l  ft 
b = l 1  f t  
D = 11 R (full penemtion) 
Reff = 0.08 ft 
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o Rising Head Test-C 

Hydraulic conductivity [ftls]: 200 x 1 ~ 

Hydraulic conductivity (Wd) = 17.3 

L = 7 l  ft 
b = l l f t  
D = I I ft (hi[ peneation) 
Reff = 0.08 ft 
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