N50092.AR.000220
JEB FORT STORY, VA
5090.3a

FINAL REPORT REDLINE/STRIKEOUT VERSION REMEDIAL INVESTIGATION VOL 2 OF 2
FIREFIGHTER TRAINING AREA, LIGHTER AMPHIBIOUS RESUPPLY CARGO (LARC) 60
MAINTENANCE AREA, AND AUTO CRAFT AREA FORT STORY VA
9/1/2002
MALCOLM PIRNIE




FINAL REPORT (REDLINE/STRIKEOUT VERSION)
REMEDIAL INVESTIGATION

VOLUME Il oF Il (APPENDICES)

FIREFIGHTER TRAINING AREA (FTST Y-04)
LARC 60 MAINTENANCE AREA (FTSTY-06)
AUTO CRAFT BUILDING AREA (FTSTY-07)

FORT STORY, VIRGINIA

PREPARED FOR:

U.S. ARMY CORPS OF ENGINEERS
w BALTIMORE DISTRICT
BALTIMORE, MARYLAND

AND

U.S. ARMY TRANSPORTATION CENTER ~
FORT EUsSTIS, VIRGINIA A\

ENVIR

CONTRACT DACA31-94-D-0017
DELIVERY ORDER NO. 17, 20 AND 24

SEPTEMBER 2002

MALCOLM PIRNIE, INC.
701 Town Center Drive, Suite 600
Newport News, Virginia 23606

0285-588-330



LIST OF APPENDICES

Appendix
No. Description
A References
B Geologic and Well Data
Piezocone Sounding Data
Boring Logs
Well Construction Data
Well Development Data
Water Level and Tidal Influence Data
C Sampling Forms
Firefighter Training Area
LARC 60 Maintenance Area
Auto Craft Building Area
D Site Surveying Report
E On-site GC Analysis Data
F Fort Story Map
G ETI Report
H Background Soils Data
| Human Health Risk Assessment Calculations
J Toxicity Profiles: Human Health Risk Assessment
K Toxicity Profiles: Ecological Risk Assessment
L Wildlife Species of the Fort Story/Cape Henry Region
M Ecological Risk Assessment Exposure Calculations

0285-588-330

-i-



Appendix A

Refef’ en S

Remedial Investigation Report
FTA, LARC 60, and Auto Craft Sites
Fort Story, Virginia




APPENDIX A
REFERENCES

EPA, 1988a, Guidance on Remedial Investigations and Feasibility Studies under CERLCA, Interim
Final. U.S. EPA, OSWER Directive 9335.3-01, EPA/540/G-89/004, October 1988.

EPA, 1989a, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part A), EPA/540/1-89/002, December, 1989

EPA, 1989b, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part B), EPA/540/1-89/002, December, 1989

EPA, 1989c, Exposure Factors Handbook, Office of Health and Environmental Assessments,
EPA/600/8-89/043, July 1989.

EPA, 19894, Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation Manual,
EPA/540/1-89-001, 1989

EPA, 1991a, Risk Assessment Guidance for Superfund, Volume I: Human Health. Supplemental
Guidance. "Standard Default Exposure Factors",OSWER Directive 9285.6-03, 1991

EPA, 1991b, ECO Update - Ecological Assessment of Superfund Sites: An Overview, EPA, 1991
EPA, 1992a, Guidance for Data Useability in Risk Assessment, Part 2, EPA 9285.7-09A, 1992

EPA, 1992b, Dermal Exposure Assessment: Principles and Applications, Interim Report, Office of
Health and Environmental Assessments, EPA/600/8-91-011B, 1992

EPA, 1993a, Selecting Exposure Routes and Contaminants of Concern by Risk-based Screening, EPA
Region III, Hazardous Waste Management Division, EPA/903/R-93-001, 1993

EPA, 1993b, Wildlife Exposure Factors Handbook, December 1993

EPA, 1994a, Region III Interim Ecological Risk Assessment Guidelines, EPA Region III, Hazardous
Waste Management Division, July 1994

EPA, 1995a, Risk-Based Concentration Table, EPA Region III, Jan - June 1995

Hamilton, P. A. and Larson, J. D., 1988, Hydrogeology and Analysis of Groundwater Flow System in
the Coastal Plain of Southeastern Virginia. USGS WRI87-4240.

Harsh, J. F.,and Laczniak, R. J., 1990, Conceptualization and Analysis of Groundwater Flow System
in the Coastal Plain of Virginia and Adjancent Parts of Maryland and North Carolina. USGS
PP 1404-F.

IT, Corporation, 1994, Remediation Services Final Report, Volumes I - 1II, Fire T raining Area No. 4
and LARC Area, Fort Story, Virginia, November 1994.

0285-588-320 A-1



James M. Montgomery, 1992, Fort Story Preliminary Assessment/Site Investigation and Fort Story -
NIKE Preliminary Assessment Site Investigation, January 1992.

Johnson, G. H., 1972, Geology of the Yorktown, Poquoson West, and Poquoson East Quadrangles,
Virginia; VDMR Report of Investigations 30.

Johnson, G. H., and Peebles, P. E., 1984, Stratigraphy of Upper Tertiary and Pleistocene Deposits
Between the Pamunkey and James River, Inner Coastal Plain, Virginia; In: Stratigraphy and
Paleontology of the Outcropping Tertiary Beds in the Pamunkey River Region, Central Virginia
Coastal Plain (L. W. Ward and K. Draft, eds.) Atlantic Coastal Plain Geological Association
Guidebook, pp 79-91.

Johnson, G. H., and Ramsey, K. W., 1987, Geology and Geomorphology of the York-James Peninsula,
Virginia; Atlantic Coastal Plain Geological Association Annual Meeting, College of William
and Mary, Williamsburg, Virginia, p. 69.

Johnson, G. H., Ward, L. W., and Peebles, P. C., 1987, Stratigraphy and Paleontology of Pliocene and
Pleistocene Deposits of Southeastern Virginia;In: Geological Excursions in Virginia and North

Carolina of American Southeastern Section, Old Dominion University, Norfolk, Virginia, pp
189-218.

Laczniak, R. J., and Meng, A. A., 1988, Groundwater Resources of the York-James Peninsula of
Virginia; USGS Water Resources Investigations Report 88-4059, pp. 178.

Malcolm Pirnie, 1994a, Final Field Investigation Plan, Remedial Investigation for Fort, Story,
Virginia, December 1994.

Malcolm Pirnie, 1994b, Final Chemical Data Acquisition Plan, Remedial Investigation for Fort,
Story, Virginia, December 1994.

Malcolm Pirnie, 1994c, Final Site Safety and Health Plan, Remedial Investigation for Fort, Story,
Virginia, December 1994.

Meng, A. A. and Harsh, J. F., 1988, Hydrogeologic Framework of the Virginia Coastal Plain. USGS
PP 1404-C.

Mixon, R. B., Berquist, C. R., Newell, W. L., and Johnson, G. H., 1989, Geologic Map and
Generalized Cross Sections of the Coastal Plain and Adjacent Parts of the Piedmont, Virginia;

USGS Miscellaneous Investigations Series Map 1-2033.

Oaks, R. Q, and Coch, N. K., 1973, Post-Miocene Stratigraphyand Morphology, Southeastern Virginia:
Virginia Division of Mineral Resources Bulletin 82, 135 p.

Onuschak, E. Jr., 1973, Pleistocene-Holocene Environmental Geology, in Geologic Studies, Coastal
Plain of Virginia: Virginia Division of Mineral Resources Bulletin 83, pt. 3, p. 103 - 153.

Sinnott, Allen, and Tibbitts, G. C.,Jr., 1968, Ground-water Resources of Accomack and Northamp-ton
Counties, Virginia: Virginia Division of Mineral Resources Report 9,113 p.

0285-588-320 A2




Siudyla, E. A., May, A. E. and Hawthorne, D. W., 1981, Ground Water Resources of the Four Cities
area, Virginia: Virginia State Water Control Board Planning Bulletin 331, 168 p.

Teifke, R. H., 1973, Stratigraphic units of the Lower Cretaceous through Miocene series, in Geologic
Studies, Coastal Plain of Virginia: Virginia Division of Mineral Resources Bulletin 83, pt.
1,p.1-78.

Teifke, R. H., 1973, Paleogeology of Early Cretaceous through Miocene Time, in Geologic Studies,
Coastal Plain of Virginia: Virginia Division of Mineral Resources Bulletin 83, pt. 2, p. 79 -
98.

U.S. Army Environmental Hygiene Agency, 1987, Hazardous Waste Consultation No. 37-26-0173-89,
Fort Eustis and Fort Story, Virginia,June 22 - 25, 1987.

Ward, L. W., and Blackwelder, B. W., 1980, Stratigraphic Revision of Upper Miocene and Lower

Pliocene Beds of the Chesapeake Group, Middle Atlantic Coastal Plain; USGS Bulletin 1482-
D, U.S. Government Printing Office, Washington, DC, p. 61, 4 plates.

0285-588-320 A3




Appendix B

~ Geologic andWellData

Remedial Investigation Report
FTA, LARC 60, and Auto Craft Sites
Fort Story, Virginia




BORING LOGS



—PIRNIE

sorING  HMw—|
PROJECT: Foer Stogy — CTa PRAIFCT Na. (3285 — S5
- DATE: /22 /4% LOCATION: trowr Stacy - Viggew Bace VA
ELEVATICN: . DATUM:
SAMPLZ =| = SOIL DESCRIPTIORN ‘ -JE-n;
recovf olows | £| S |M. COMP._. TEX. . c._ 2nd comp. 4 ==
20. ldeothlerv \| ver 6"| Z)%lc.: 3rd comp.. Erc.. moIsT.., otRER +| 28 | zowapxs
Sl 1 g2 1 24 14-518-¢ Tor (27 (C1R+/2
BoTrom 12" 102 by
>2 12-H [z By b (0% 6la samo L IMAE D (o, CITTLE TC ke € o
D FINES, CEuo EXVIES , $ORTED,
MOIS T TQ V8T
—r s : 2 | LG 4 . ;
S 210 iz |3-6Ho? WOTR 7/3 SaND, Mgpivm TO COACE,
[CER AW p; NOED T
-zauwo%\sam TZ 1S SuB UNDED TO
l:_y( - L1 3 N e
o & (U 3-2L8-8 [O’-(lz ol SANDS, pAgdiv, B Few e @ a
CORNSE,
S leo ] i® 3-2-3-2 (ONR 5/4  Chnd MZDLWOMN o1 TH SomME
] ConRSE,
|
Ste Je-ip | g [a-)-)-\ 2.5 7[2 SAanD, Mizdiom, CEW
FiNZ SQmo Ao KREMNES, wET
-7 iz 2g-13-2-3 ToP O 2. 9Y 514 sk, MEDE UM
a— FEw FINCSAUS anes weadics, wsET
Bortom o .91 Tz ciams, MENVY
FES FiING SAND AND HEZAVIES K T
S | id -~ 24 |4-dF2. 3 2.5Y 2/2 SAND, MEnium AT ToP [ ECAS
PECOM NG CCAMSEE aT DOTTOM,
S OBCUNDE D QUAlTI ¢ CIET,
!
|
l
|
|
.._NOT_E;_S: H"\)JJ LAY F\aﬁﬁ‘fltir\)b PISTRY A O 2l (- Tﬁ{{v“u‘\‘tl'\rflﬁ AT [5C30S
10 SCREEN . SaD  ob To R d- 50 Lay PACS Srwo
- RELTONTE U0 TG 2 Loz SO s BaCs DEMToNGgE

* NOTE: M. COMP. = MAJCR COMPONENT, TEX.

= TEXTURE, C. = COLOR,
COMP. = COMPONENT, MOIST.

= MOISTURE



IRNI

BORING HMus-24
PROJECT: b1 Soey - F1A PROJECT ¥0: O 288 - S I3
DATE: fL/;LZ4< LOCATION: Cowr Staev- Vicowa Deucw \AA
ELEVATICN: . DATUM:
SAMPLZ = e SOIL DESCRIPTIOR . a—_;
recovi olows | &| S |M. COMP., TEX.. c.. 2nd COMP. 4 32
DO. 'deothlerv ol ver 6"| 2|5 c.: 3ra COMP. . ETC., MOIST., OTHER *| =8 REMAPRKS
SA e T | o7 [X-5t3 (012 73 Sawo, fiuz To mEDION,
BUZaTr oo FRAGMgatS oGt
-2 12-4 2.7 13- b4~ lete of3 SAID mEum, WL SORTE
MENC T, SoMmE HEAVIES
-~ -] i S j
214-0 1 12" | k7.7 |o%ebﬁ, S AND, MToium, wECL Saeng
LiTY TO rPo m:.fwu:s, T T
- - \S " 1g-7216.12 SAME  AS AsovE, wer
=2 1€\ | o4 v} 7y to? (2" (©Oxe 5/1 SAND, MiIpiun
GO'.’TOM W2« ‘O‘(Q ..‘/l S A '\)DI WA E O(OM
W SMARCL  BZGamc —A~ &0
Ao llo 1l (o~ [R50 SAMA Ag A Povi
1 liz -4l &= Heoda = o SAME AT pBoVE
2 lit-(L 24" 3R -K] SAME  AS ABOVE, SOME TREE—drsd
WOOS  FLAGMENTS, wer, Somi
COMST  SKNS  pr S 1Can
- z . 4 . P ~ COAWSE
S -3l >¢ 2- R loYe 7/L S0 MEDIvm TO
9GeME REAVIVES
216 lia-20] zo- 17.23 Ote 7/ SAND COARKE To MEDiuw,
Scmd WEAVES, A CEw BB DS oF
AN EN
Sl 194201 o [1-23t 245 oo LECOVERY
212126230 )\ 2 15 AP0z Top " V- wml?z g;mm 10 GlZ,
(ood FEdemEmIs
BoTToOnm (1L° s« /)y SO, FH\S‘?,
KZ AVIES, LT el To RO ST
nd e 3 U5 IERTN ST oA BY©/) SAND, FInE, WEaVIEY, Li~rig SIFLL SCAEERS
To wo ST, po COmc’.Swﬁ’,wi'»'; (imcu ar 330 -4y
COARGE SANDT L E~NSE
1d 25-H { ‘l;‘*h - bz -l sAamiE AaS kROVE ,S(pwV‘C—, MEDIUIML § A i‘:b\hw\;’\t‘::::f&u.\r
. o, . Yopore
p— e ) = SAND, €€ PotT FILTY S &S, LA Gt T Y o
248 iy~ < LRt e ) "s"gaw\»i %“_,'—:‘,:'Fd:o\c:.w{i%";’ ST zZaddes
ALE SLC wTit consswE
PNOTES:  ©oo@ wese Trow sazen Ao Gq 8BS’
= 2pI0 D 10 27 RS L X Bac < AD
SCREES O LSO fpme BEeovon I6
S Ep DEnstonigg WP I 227
(““ (oN=( rb(NT
* NOTE: M. COMP. = MAJOR CCMPONENT, TEX. = TEXTURE, C. = COLOR .
coM®,

= COMPONENT, :MOIST.

= MOISTURE



—hiRNIE"

BormnG 4 Moo -2

ZROJECT: Uoer Sropy - C1p PROJFCT ¥0: O2HT - B8
- DATE:  3/2(/4« LOCATION: Forr Stoet- Vidhiua Qeace, VA
ELEVATICN: ) DATUM:
SAMPLE = = SOIL DESCRIPTION =
recovf{ olows E E M. COMP. TEX.. C. 2nd COMP. N ﬁg
0. deochlery Wl ver 6"| 2| S{c. 3rd comp, sre— MOIST.. OTHER *| 28 RTMAPKS

ez DESCiption o MK -25

WECL  Scetln
Feom (H -4 &a

| —.
|
|
|
NO'TES : ‘P)(‘:O‘h“ TE2MATED AT 157 8BS
0 _Scegfy ol sior
- e il LiSFD

%) O Fce T2 SLedd 7 o 3
’) ,

* NOTE: M. COMP. = MAJCR COMPONENT., TEX. =

TEXTURE, C. = COLOR .
COMP. = COMPONENT, {OIST. = MOISTUR



IRNI

BoRING A MW—3

PROJECT: T Stowt - ETA PRAJECT ¥0: (3 285 - S8R
DATE: 3/-22 /jj., LOCATION: (oer o< ’Jnﬁbu\)w‘f BeAcu . vA
ELEVATICN: ] DATUM:
SAMPLT =] = SOIL DESCRIPTION L5
recov| olows | &| S[M. COMP.. TEX.. c.. 2nd COMP. x) ==
20 _ldeothlerv +| ver 6"| 2| S |c.: 3rda coMP.. ETC., MOIST., OTHER » =8 | zourxs
S\ 1o-2 | ie” la-d-4%

S9lR-10 ]| 4 | R-%-44

Sl -1 2C°

-2 liz-t FZa"{o-142-3

S ld-le L iz 210

Tol " 10¥R 34 Sknp MEium Witk
(e, goots -

Borrom 0" 102 'a/‘( FanD, MEDIUM LS iTw
F e .
SAME S ABOVE, menST

(e R4 7 f')/( SAND, MEDIVN . MO:ST, o
TiNES, Sl SoTe o

TP (CME5[3 SAND, MEOIUM, WET
O FINES

IR 6f2 samé pns AROUE

otrel/y To 2.5% 7/3 SarD, MEOIu
NC FirsCS, WeELL SORTEG Lo T

SAME AS ABOVE

2 5™ (_,,”3 SAND, MED UM w tTH A
FEw COARSE Gu’?v‘zuNS, o

S AMIILE sl T
xT &

‘ NOTES : BRI T)fwuudr)('\'fa T “'\./ (o'
Q' <CeRgeJ 501 Ser Qo900 o6 Bacs FT e cooays
4° S 3 g - G5 o2 By o
G LoSaLe Poipur SAND o 1o D
Dlnodize 1o 2 Crodr yp 10

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR .

COMP. = COMPONENT, MOIST.

= MOISTURE



—hiraiE"

BORING < M)~
PROJECT: Fo Scooe - FTA PROJECT ¥0: 0285 -988
- DATE: 5/;7 /95 A LOCATION: Fopor Str@Y= \ipiwena Beacu, VA
ELEVATICN: ) DATUM :
SAMPLZ ={ e SOIL DESCRIPTION . z'r;
recovi olows | &| Z[M. COMP.. TEx.. c.. 2nd comp. J =2

no. ldeothlerv ol ver 6"| 2| Hlc.: 3ra COMP.. ETC., MOIST., OTHER *| = & REMAPKS

S e TR DT 2 376y SAND MPONTAT SOME (e
PUD GEAVIES  taen ST

ot {2-Y4 ' 12-Ady-H 25%6M o 251 ¢/ SAvd , mgd vm o @G
WATH  SOME AEAVIEN GuD eSS,
MOST To SLIGATLY WET

- G z il : i -

S5 146 | " Tz-(di-1 230k 15 2.5 (g wuwd, wE DM,
WaTh QOME T (i3 &0, oG AVAWES, W

- - i ‘ i - - -
BOTTav ¢’ .53/ spciwic CUAY, Wvv e g
oOTS , NO S Q BOUT SUieaT

g s PZT wdar

25 1&-1¢ G 13-241- foP 2% SAME Ay  migyr )

| BoTrdn 14 2:5% 7/-[ FTawo, wmEp oM s o

LTTLRS ¢ inNES, W ET ’ Heov Q’C\

= m W , SANDS W NG

2@ Lo\ 6 ’O’ﬂl”_l. 2.518(2 sarmn, MED WM To Eini, o
BTTLE HEAVIES, wRT koo © G

h S-Fllz-t [z Ti-

2.5+ b/.f 1O -5t SAND, mepum witd

T SOME F aue TUuD | PLadr 2oOTS, weT
v, =, . » L Y
= 1 iq-le 16 2o\ T S ag e
2SS ABRCVE . PRUETCNS)
~
!
t
|
NOTES: Eoceas (" £o HNO b Besatsae 2w O Rl i TEQNAATEN (U o
DREEN (3 : de SO @aes Sagvp
- Licgr $* = SO ca GAC RENTOS SE
7 st T

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR.,
COMP. = COMPONENT, MOIST. = MOISTURE

e



IRNI

sorzne 4 MW -5
PROJEST: FT Story - ETA PROJECT ¥9: O2830 - S 8K =
o - VR _OEACH
DATE: 5/2«/<15 LOCATION: Fang S7oy - Cwé T@AwmG Aoea
ELEVATICN: DATUM:
SAMPLZ ={ e SOIL DESCRIPTION , _15-,.;
recovf olows | &| S [M. CoMP.. TEX.. c.. 2nd coMP. d =2
no. ldeothlerv sl ver 6"| 2| % lc.: 3ra comp., ErC., MOIST.., OTHER *| =8 REMARXS
S\ 1o~2 | (& [|ie-igda-1 ©%2 34 e i 5l oy Borronm  Shrw
Fin%, cletmic, SOME MEO VM Tiun
cORVLS E AT DOTTIOM, WMoLE T
S 2-4 i¥a) B5-8-10 iowé/b KAND | MEDIUM, | \rreg © inES
oy 40 BAND  oF WmMET Do S A, wiul .
. : [LE2TED warre o~ & O
52 l4e | 1L lo-et9( @263 Qand, mEDwm To coneSE,
| SedTen, wrrf TOo po i oR
| HZAJlmj
D -2 (G (ot -0 WO 4/« re oY 7/~1 SAASD | AMED VA
W et
-5 1%-lo L& o-Shq-4 lo% %y ro (ow).‘r(?, SAND | AEDiOM
| WeT,
|
St llo-telz%¢ -A¢-< SAME a3 ABoAL
|
- e -($1 24 B-Z17-5 (@€ Th k>, MEDwn, wle ScRTED,
LSET, SAND (5 ZoUmogy
|
o) el (T boziz-4 SRS RO L BoF
(O4eTfL SAND nEowa AT ToP
DECOCMING (COMASER | v, Rovih
SEaRD>
A NieAY, | 2« |ewah-7 WOMR 727 Spred. COMSE, LoET, Lot
Some PlgceEs ©F CRAvEC AT Borror~
SQole-zol (2" |Z-21D- oxe TN Geavec AND ComRSe €anD,
R WASHED | SO RoONDID  TC
RO DEY
S\ 124261 (47 139, -1 ¥ She AS ADOVE , LESS GravEC
2-12 Al 1Z" Je2- 15t 2699 SemT kS aBovE
228
anlagdqil 120 leaokizag Toe 4" SaME AS ABDOVE THE “m’,;g?f”
.sc»f-ron_* Ly ove k7’/‘ Tarnn, ENE WELL SCLEEN
PN COXESIVE, o 5ir o oA, AT BO-H0 &
FEW KRCAVIES
- 4 La--4 () lZ-l‘{'-l’S-\ ¥ 5/‘ SKSD FTIE, s iTia SCWME SILT,
' PO LR ES g e PLASTE, «wET
|
|
m: ’P{ﬁ N OT @%JQ( ‘BOJL‘ (\‘\-)(7 Mf) \T qq'
1O ScRIeny Ol scor SAS o TJo 21.3 Aacc
6 LTl Pog< 4~ 30cd BALy oF #2 LOZid, GUAUEC
30 RSy Ugze BEsToN TE 02 1o 21 oS
(\ZOJT’

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR.
HOIST.

COMP. = COMPONENT,

1= 00 oo BOAGC of BFyToN TE

= MOISTURE



—PIRNIE

BORING GO M-/

PROJECT: T Sqoey - LARC (O

PROJIFCT 9. O28 S - 589

o~ |DATE: 3 /o3 L

LOCATION: (o Swer- Viewes Reac: ¢A
ELEVATION: DATUM:
SAMPLE SOIL DESCRIPTION

recovt olows

NEPTI
L3 TRATY

M. COMP., TEX. 2nd _COMP.

CONS'I'.

=G 421 24” [3-3-48

S7 1zt 124 | 5-9/q9

MEDIUM S A, SOME HEAV FS, WET

SAME AS ABOoVE

ot 513 SAD MEDioM To TN,

3
n0. |deothlery v ver 6" C.: 3rd COMP.,ETC., MOIST.. OTHER «| 2 RIMARKS
- C-71 -89 TeP © ASPHAULLT AND GrAvEC
(cte 7/ S0, Fino, SeME HEAVIES,
Wil SOLTED, mos
=2 | o-y 14 1-2-12-)y io%n’.7/w SHAND, MmEd(om To F:Ni'—,— Woo @O
SOML  ItE@AVIES, MAIST, MESTiY Fisd
AT
=2 14-( 1o 1n-54c-2 Tov 27 ShAmg AS ADoUr
BoTToMm 14" jove 7' SANY FisE
WIiTH MEDIVUM SAND APD REAFES,
MO T 1to wWEr a1 BoTrom
> lo-g M 1S5 (efe 5/z2 SAND, WAZoivnm To Fing
_ SO E HERVIES, vsET
2 S 18- | 12 |9 9S OWR 3/3 SAND, FINE wiTd Somg o @ O

somg AZAVIES, LSET
s,
-3 | d -] 24 R-Y-3 SamE AS paroue
|
|
NOTES: WU 8 20¢ atia e zom. O D06 TEon Narrn AT 1N/
G/ KCOEBN 4 3ecs <o
.y 3.3 Rt L D26  RENieia s 1E
; 4 - —
o o T

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. =

COMP. = COMPONENT, !OIST.

TEXTURE, C. = COLOR.,
= MOISTURE



IRNI

BORING 2adiy-2

PROJECT:

IT’ S‘(’W‘r - LQQ(C (o)

PROJECT wo: 52855 89

DATE: '33/93 as

LOCATIOR: feer Stacy - \wepwn Beacu VA

ELEVATICN DATUM:
:.AMPLZ ={ e SOIL DESCRIPTION 2w
recov{ olows | & | =[M. comMP., TEX.. c., 2nd comp. =2
no. ldeothlerv +| ver 6"| 2| 5 (c.: 3ra comp., ETC., MOIST., OTHER *| = O REMAPKS
S-\ | ¢ |Z-ots 2.595(2 SanD, FINE,
<=2 12-4 o 12Cli(an le <€ (% sanoD, FE To ME DWM, SeMic
#ODW WCS | mers T
2 g | 127 [4ade- XL 7/3 SAND, FaE wiTu sewd MEdW
Sl ooz lada 2.5Y% 7/3 SAD  MESIUM Wt RO @ 16
FimSs, LoeT ghac
. _—
=S 1810 4 liz-4-9-3 2.5% 13 <ano AnD SOME £OCKS, Mo @ Ro
|
~ ' t Ni
-6 gz | 726 13947 2.5% 7/2 SHAWD, WEoIivm To EINE, Hno@ 3-8
COME HEAVIES, wiaT.A\LIO ZonT oF
2:5Y 6 S0 ReOE@ {
s- 1 gz-1d | 2g a4 92 <HAME AS PBOVE
o A )
" '6 [‘fu[b 2“{ S-‘(qz-z 7_'5*’7/2 ‘55\’\‘0, MEDIUm p SOWN B wu\)o(.- t
- — - ~ o ~ - 5 O
ST lig-ig 1o =R 5Y0l2 Camd, MEDWE , Somi W TAVIES gi:}gr,b»
AND FNCS, wET SCLQ T OPN
e e w . y
S-\0 1ig- ol Td7-> ST/, S0, CONRSE ANS miZ Diom, HNUQ O 80T
WEr, suB ouvoed. j;(;b: e
S-1 12*\—?1;‘ (%97 | -1 7-F 5\(’.8/\ ToP 127 CodS e Spacun Axin Heao @ Q
o“'kiz"‘ WIATH BLACK COARSE Sanse ZavE N CxDugmie-
DoTren 6F 517, SHOD | MEORIN Witk Ngazf? HEen
. [OME  Crl Sand ArD AFAYWES | A TEW
- COPSE PrgcES .
So121243) 1 (Y- 7-14k44 -4 SY I SanD, COMSE To Gga~vil, ﬁﬁ;;?ocm
GRAVEL OP TO { €A (w SZ2€ ’
-3 343 120  |B-745-14 TOP 10° Same ag pBoVE Bunlo @U
. BOTIMIO" SXb/i S AND, FINE u> Tk 50V o CET osaa
~ 1y 33 -if | 1 * Y- > Non congswn, FRINBE, wET
7'0'! 75 SAME B3 BWPolE ! HaO@CO
s . — _ o PET CPox
S5 149-de 1 < lA-94i3- SeME NS BBouE wiry A cuBY CEMSE
Ceax S COMESIVE, poagTic
|
NOTES: HeO (& o 1 1w

: OCFRTHING Z2ONE COTTINGS Pg ACED .y BRARRE( AT (°

SAND g o 25 ¢S

- 90 & Bacs ¥ Taiae Coade:
20 CISPR DPpocay (P Q7 To 2228, |- S0 o PAG Beaconny 00
O LB POl T
66(&1:02 etk oo dY-
* NOTE: M.

COMP. = MAJCR COMPONENT, TEX

COAMYD o CAUMDONIAIT 1T

« = TEXTURE, C. = COLOR.,

- BAAN P S aReTTE WS




IRNI

BORING oMuws -3g
PROJECT: T Staper - LARC GO PROJFCT %0:  (GZES- 589
DRTE: 2/24/45 LOCATION: "o Stowt- Viewwn Reacw . Vi
ELE.’ATIGN : . D ATUM:
SAMPLE

SOIL DESCRIPTION
M. COMP., TEX., C., 2nd COMP.

~|C.: 3rd COMP., ETC., MOIST.. OTHER *
Sec GMW-3D For DELCR\WPTIon
[ .

recovt olows
No. |deoth|ery | ver 6"

NEPTI
3TRATY

WELL
|CONS'I'.

l
|
l
|
I

NOTES: B{\?lh‘:(a N Clalia T = |
IO s SCogsa H-S0 D B <Awp
3.6 RISEr Lo S0 o3 Bace BTl TE
O ot Tue

* NOTE: M. COMP.

= MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR.
comMp,

= COMPONENT, !OIST. = MOISTURE



—PIRNIE

BORING LMW -3
PROJECT: T Svory- (LA0C 6O PROJFCT ¥0: 8285 — 859
p— DATE: 3 [734+ LOCATION: {ger Sraet = Ve ww Beack VA
ELEVATIGN: DATUM:
SAMPLE

SOIL DESCRIPTION
M. COMP., TEX., C., 2nd COMP. "
C.: 3rd COMP., ETC., MOIST., OTHER * REMAPKS
To2 |4 CONCRRT I~

o @
ROoTrona W4 ‘Savd AN GuAviEc rg::-@g%o\%gro@

recovf{ olows
NO. (deothlery s| ver &"

-\ {1 o-7 4 3 -

NEPTH

S TRATY
WELL
CONS'I'.

mZ 124 7 @28 dvad

T07? q" G{:AUVZV A3 T D MNU@ 5
' porrom &' 2.5Y8/0  SAWO FlwE,
l - ¢ €S, moisST |
S - = g SCNE  HEAVIES, m - ) 3
= ‘UJL:Q‘S 2-’3"":_"/0 SN, MEOIVM , L 1TH SOME Fived \ég‘_ué,a%
o & .

Tol 11" SAmME as aBovE

601"1'01’\ bn 2.5% 3/2 SAND, MEDI *0 Pf‘r. av L
FTIRE, cdepMie MATTER, wir

516/ Bawd FinE Te wldwm AnD
GME RERANKC (UATTER

Shmi S WBOVE

2-5 1210 12~ 14-4%~

>-6 llo-z| i2* 22131

o7 liz-¢ | 24" 213235

Top 12° 51 6/l samn, conese To WEINUM, oo €6
REAvIES

potreow \27 5L/ SAD EARE Lo T

SOME MEDIVm SAnD; REAVIES) W'T

=5 14| 1S 19745 - 5906/1 SAND, ConRSE [RADINL DOwsugdd Huu @ O
To mEpIum, SOME ROCE FRAGMmE wrs PET ooow
- . - o S W\
5¥6/A sAnD, CORISE w3 sTh SOKIE SleuT PET.
MEDIVM SPAND, A FRAGE N TS, Lol oo
SAmZ pS ABoVE

— > A -3 | 2. 14-71n9

2-10 1 i3-201 9.+ 2-74G-7

St t2d2el 120 liyg il 2594/ SAnD, FINE AT top TAIR -
BICOMING LIV To COASE, SpBCw
FEAROGMENTS

S-1lZ |24 - i4” -y - 3es 27 2545 /o [NAND WEZ DiUM TS COARSE, SUGnT Pex.

: BEomin G MmEdIun TO TINE SHND, Gowen OO

lasg “\”\F\ wWET

S 1A 736 S 1524454 2.59 4fo SAAD, FuwZ, LAl AMounT No PET Gder:
oF WEAVIES | wiT

S- 14 13G-4\ L | 5-id-- 29940 SAMD, COARSE w v MEdidn
eSS Fudz SanD
T SILT

¢ TIPS Fumg Sass

|
|
|
|
|

NO'TES: "‘='|h~_){ (¥} SBR’TTEO,‘{ 1S (00D Eaold o OPZATHNG 2002 &
O _Stefen : Skaud 0?2 0 2.8 2 - =, S i
. ;%.Gt’ RiSgw Secoual o o 243 [= 50 (D 386 REMLIN 18
" el Tp Géovt _opn 1o 2
T o 4 95’

WZ 9o 39 o
* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TSXTURE, C. = COLOR.
cov.!;. = COMPCNENT, !MOIST. = MOISTURE




IRNI

BORING & M)~
——————
PROJECT: Pt S toey - LARC (G PROJECT %0: 028 - 529
MATE:  3/H5 /5 LOCATION: (owor Stoe— Vg nm Reace (/4
ELEVATICN: DATUM:
SAMPLZ ={c SOIL DESCRIPTION i .:ET;
recovy olows t é M. COMP. TEX. Cs 2nd _COMP. C:; =
00. ldeothlerv sl ver 6"| E| 5 (c.; 3ra COMP. ., ETC., MOIST., OTHER *| =S REMAPKS
A 121 - Ti-z47-0 2.5% 33 ux tor <to Z351 G, sang
MEDIV M & 7o LoTh 3omé  HEAVIES)
WOTS, AesT
- | 2~ c =242 ~ y ./ : R
L. < q‘ 3 2-27 3 2-515/‘( S#\:\JL), WAIEDIVML 0o T SoME
COMNSE = = 5 G MOST o
u—ro‘fw%‘rgof\/lt HEAVIRS, SF5%F Feo (@O
=3 s A & 13343 (4 SHME A% gdov’
s-4 1 -8 2 13-417-9 2.5Y5[3 £ anuD, MEOUM wiTh SOMF
REAVIES  paun € W& SAND, WET
22 13- | 0 55445 2,53 BAND, jugRum, LTl FIE SAND, ]
| 20MFE  REMIES, of T Wwe @ o
S-b {e-12 T ;‘2"53 SME S mou’(
|
| - -
S lz-HT& B2 2.5 (3 SaND, MEDIVM w ity SeME Fu
IO, SEWNE REAVES Lot | wET.
S-d l“(‘“.v W4 Z~447- 2.5% 7/0 Sfr:\h)‘ MS LM To F,'V'd:,
CEw HEAV (TS wWeET.
NOTES: udajQ ENR A AT
* NOTE:

M. COMP. = MAJOR COMPONENT, TEX. = TEXTURE, C.
= COMPONENT,

comMp,

= COLOR .,

HOIST. = MOISTURE



IRNI

BORING _ZMuD—|

SROJECT: P STaey - Avro CearT

PROJFCT N0 O283 -S590C

MTE: 3775 /A

LOCATION: or Stoer = Vieona Reack VA
ELEVATICN: DATUM:
SAMPLZ ={e SOIL DESCRIPTION P E-’;
recovf olows | & | (M. COMP.. TEX.. c.., 2nd COMP. 3=
20 ldeothlerv vl ver 6"| ST lc.: 3rd CoMP.. ETC., MOIST.. OTHER + =8 | Rouapxs
L 10-7 | 29| ((dg-g] Y pgluncr
.311 %L—ACK SANO "
2.5 7[3 SAND, Fung, SomE “EAA,
DAYfE SLiGrTLE MOAST
2 12-4 |47 19-¢t2-§ 2.5 13 Fo 2.57/4 Sk O, € (e, Sond
RPRUES, FROBLT, SlicuTr moisST
<A lg© Lo 12-¢-9- o w73 SAND, FINE Wity Some
MES oM, SonE HEAVIES, Mo ST
gov @ O
S-4 16-8 18~ | gehs-6 SAME BAS OROVE, Mos T
3-S 1&-1o Wl B2 Y. - . BT, (PCLENSE
WA S ADOVE, MoisT, (W
| SEEZoN L2355 '
S0 llo—1z2] 12* T431-2 O Y2 7/4  Qaan, MEDIOW, SEME
| WEAVIES, wigr
|
S-7 -2 T2 0% 7/\ SawDn MEsivm, Fruw F1Es
oy €A ‘:'UI;%) \)“iT_
L-8 |id-\ 8 lwou-1e-1 AWE AS ABOVE | SOME GRGANS (&
sm’rrfﬁfz ?eEs enst Lpoots) anv @ O
-1 le- 4 d 32l o- “oP 187 SAaMZ AS  AdOVR
forromG” BomEER (O R 3 (2 S 0, EwmeEP
MVZDiVM , AND 0ROANIC MaTT €2 fiad
F‘Lli\\&,i' SLIGHTCY Cow CS Vi,
S-lelg-2¢e1 249 4-+ A -] Te® 20" (4R < AND, mapi o
torrom 47 SAND, MEgGw To V. COAES
\O\{\Z?/\
|
|

NOTES: WNQ w ®oihruce Tone &

BORIE  TREMAIATED AT 19°
K SCeiE,y H-50 R PGS # 2 vopu. (i
B RS - 80 Ol BiiTe 01T
e WF( Pima Sonie U 1 L7 acs

Bootenre 02 T 4¢

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR .

cove,

= COMPONENT, !MOIST.

= MOISTURE



IRNI

BORING _JMwi-2

PROJECT: Bt Swer - Avw Ceact

PRAJFCT ¥o. O285-5S93

DATE: 3/22/45 LOCATION: Foer Stagy -\Vigowa Beac
ELEVATICN: DATUM:
SAMPLZ =i e SOIL DESCRIPTION 4 '5
recov{ olows | &| S [M. COMP., TEX.. c.. 2nd CoMP. 32
20, 'deochlerv v ver 6"| S| F|c.: 3rd comp., ETC., MOIST.. OTHER & =8 REMAPKS
L Jo-2 1 (4 |3-474 2.5 Y4 gpm0, Bing, some dEMES
MonST,
=2 12-9 V1 |2-4-%3 Same a3 Areye
S-219- 1 20 1369 SAME A ABOVE
S 4 16-8 | 70 Bdi4.a SANE AS ABOVE N\ATERIAL BECOmn
VERY MOoeT Ar gorrom  SNBCC
Eorve OoF 2.3Y ¢z SAND , SAME AS oo ©
ADOVR, MOIST _ R
S S12-0 @ (Sqi=< 251203 sAND, FidE, SomiE
- HEZAVIES, WO ST 9 iy, WET
o lio-(ad 20 | _(17-¢ Same NS ASHE
S 2l 4l 24 1 Z49F74 COME &S AGCVE
- " - £
o8 lit-(e| 29 |5-769 bYwl3 sSand, FINE weaw sOM -
HEACIES, g, Scicurix € OwESIW
4 -8 {54~ la-steT SAME AS uBovE

NOTES: iy > BZFaTiice 2o0f O Boe g Tepmewares AT |57
(O° _SCQ &£, 4.5- 56 .3 e 2 | s
42Ok T 80 L0 PG Ko€ OOl AP TONITE
° _WEW TP SAMD P 1o R
B oy o (D L?_,

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TIXTURE, C. = COLOR .
COMP. = COMPONENT, :MOIST. = MOISTURE



—PIRNIE -

BORING 2 fdwd -3
eReJECT: Tr S1oed - Bue Coper PRAJECT ¥0: G2ES - 940
- DATE: 3/?.2/%{ LOCATION: Cower SToey - \/{ﬁn‘m‘ﬁ GM"
ELEVATICN: DATUM:
SAMPLZ =l e SOIL DESCRIPTION B 5
recov{ olows | £| S [M. COMP., TEX., C., 2nd COMP., TEX. 3=
N0. l|deothlerv «| ver 6"| 2|5 lc.: 3ra comp., £TC., MOIST.. OTHER *| =8 REMAPKS
SA o2 | 1 |5-2t2-« To? © ozermic S 3| Ao, eoot
BOTON NG 2.5Y 6> SANO, EwnE,
SONE  HEANVIES paoexS T
s-2 12-4 | (o 15=12-G SAME N2 AsoVE kv @ o

stleg-g 1 a (2277

S 18- | (o |5283

SN IVECE - A TN

"a)

2.5 7o SO, Fmog ,SomE HEANE
MeS T, SOME MEDILOM SAMND

Samg AaS Beo/€; RBotrtort S wET

TR (C gamE WS aBour

BoTtaml 2.5 blo sanD, FinE, Somel Y B S
UEAVITS W BT, Nows ConES\vE 1

2‘3-‘_\,7/6 S amD, i@ woitw BEnvigy
NOWN CORES\WE, WET

2.9% Sz D&, Fo@ witie #hog]

- AmoonNT oF HEAVIES, wo HeeT, ws&T

-2 W\l 24" 13-%5ks—) SaAmE asS A BuVE

S99 1w-B 1 20" 15-7-i(-{1 BAME NS ABOVE, cess REAVIES

= e X it - >

SOTw-2ol (7" livaak SX et SAD, UEOLY A Lo Tk Hae €O
SoMmZ Ewies  Lizr, Some tEavice

: ! PO Cor€S\ve.

2-(L 12+ 2 ol FERE SRRV SAME AS Alcug

3 -\7 | 24-31 \Z"\ T-1k-23ak 5.<q/\ SAND UM pe ToR
DECOMIN G cop2SE <o Vewry <oanrst
I NTEQURAYLEREO s irn Cuse SpND

S-\D 134-3¢ | 24 lw-22122-2¢ U AetesemaTine MUepiom T
CONRSE AND Jgax COpRSE o Ty
GRAVEL Ao OEPBES L ‘

s 1 2AA-H1 ]l 247 Mqde-iy ShME  AS ABOUL

S-S 1 4g<¢ v -2b - e RECOJVELY

NOTES: i : L & 2onE O

Q' SCFED .O1” Sens 0P TO 26° 4.9—-50C ¢ 8463 &2 <Anip
w' e\sir Bfl\:‘" i red (] 3' i e ‘:C)‘i-&&%
- b oz PO aT Gooor u? To

* NOTE: M. COMP. = MAJCR COMPONENT, TEX. = TEXTURE, C. = COLOR.

COMP. = COMPONENT, :MOIST.

= MOISTURE



WELL CONSTRUCTION DATA



WELL ID:
BORING ID:

9 M -1
4 mMud-y

IRNI

Malcoim Pirnie, Inc. 11832 Rock Landing Drive  Suite 400 Newport News, VA 23608

PROJECT NAME: r Stz ~ ETA

PROJECTNO: (3o < - S8R GROUND ELEVATION:

DATE STARTED: 3 /722 /93

LOCATION: VA Reacy . VA CASING ELEVATION:

DATE COMPLETED: = /272 /q <

DRILLING COMPANY: 1< 122 1oalS  SAMPLE INTERVAL: Eygpor 2

MPI PERSONEL: =2 (EOWMAAIL

DRILLING METHOD: H, ). STy SAMPLE METHOD: So (S oo

GROUND SURFACE

GROUT/
CEMENT SEAL

BENTONITE
SEAL

FILTER
PACK

SCREEN

SUMP

WELL CONSTRUCTION DATA

CASING:
Size: N A

From: NA

PROTECTION:
Locking Cap: YiES

Protective Posts: AN

Pr ive outer casing CIZ:" LS

MO DT

_ STEE;L

Screen

Type: CnReEQVLE

40 BPVC

Diameter: “O.D.

Slot: C.C\ &

Length: (oM

4O PVC

Type: SCHEDVLE

Diameter: 2

Length: [ all

TOTAL DEPTH OF WELL:

KR'¢”

INITIAL WATER LEVEL:

FILTERPACK: ... : i
Materisl: 202y GOAVEG

Amount used: 200 <

Total thickness: i l ’

Supplier: MO@ \E

BENTONITE:
Type: AN LAR

Size: e

Amountwsed: | 2Ol

Type: jog?,];mm COMENT

. WEATHER CONDITIONS: .
Tem perature:

Preci pitation:

NOTES:




WELL

BORING ID: =

ID:

MW -2D
Ml - 2D

IRNI

Malcoim Pirnie, Inc. 11832 Rock Landing Drive  Suite 400 Newport News, VA 23608

PROJECT NAME: © 0w - ETA

PROJECT NO: (yo 25 - S RR

GROUND ELEVATION:

DATESTARTED:  3/2( /93

LOCATION: VA Pacu . VA

CASING ELEVATION:

DATE COMPLETED: 3/z( /<

DRILLING COMPANY: F\S HB O@NE

SAMPLE INTERVAL: CyEw< 2/ <uen S

MPI PERSONEL: F2i£0MArIAYL

DRILLING METHOD: {{~ ..~ STEM

SAMPLE METHOD: CPC it SPock

“WELL CONSTRUCTION DATA
T .
GROUND SURFACE CASING:
Size: WA
From MDA
PROTECTION:
GROUT/ Locking Cap: YE§
CEMENT SEAL Protective Posts: Ne
Pr ive outer g C] Vz " FLoSu MOUNT
Material: STECA
BENTONITE WELLMAQ"ERMU: B L R I T e
SEAL Screen
[ | Type: Scugovnes 40 PYC
FILTER Diameter: 27
PACK Slot: S.C~
Length: (e M
Riser
Type: Scueou e 4O PVC
Diameter: 2
Length: 301
TOTAL DEPTH OF WELL: 40 ¢ "
INITIAL W ATER LEVEL:
FILTER PACK: .
WELL Material: ~ # SALEC
SCREEN Amount used: o0 B
Total thickness: \!
Supplier: Nogie
BENTONITE:
Type: CRlipiveipe
Size: 3/8 i
NI i S0 o5
GROUT: . . B S R
Type  Cemgnt pod Gl GEC RénTon (TE
Amount used:
SUMP Tem perature:
Precipitation:

NOTES:




WELL ID:

4 Mial-2s

BORING ID: Yl -28

IRNI

Malcolm Pirnie, Inc. 11832 Rock Landing Drive  Suite 400 Newport News, VA 23606

PROJECT NAME: £ StTooy - £TA

PROJECTNO: 1 2&5 - S &% GROUND ELEVATION:

DATE STARTED: = /z( /4§

LOCATION: VA Racu. VA CASING ELEVATION:

DATE COMPLETED: 3 /2 /45

DRILLING COMPANY: (< i80240F SAMPLE INTERVAL: A

MPI PERSONEL: Fio e sniann

DRILLING METHOD: Hey () STZat  SAMPLE METHOD:  RuA

GROUND SURFACE

GROUT/
CEMENT SEAL

BENTONITE
SEAL

FILTER
PACK

WELL
SCREEN

SUMP

WELL CONSTRUCTION DATA

CASING:
Size:

N

From:

DA

PROTECTION:
Locking Cap:

Protective Posts:

Protective outer casing: Vel S

Screen

Typ:  ScuzDUE 4O PVYC

Diameter: 2

Slot: O, OL”

Length: o’

Riser
Type:

SCH’ED-Jj 4 PVC

Diameter:

=
l_‘ /

Length:

TOTAL DEPTH OF WELL: 14

INITIAL WATER LEVEL:

FILTERPACK:

Total thickness:

Supplier:

BENTONITE:
Type:

Size:

Type: PernAnd CEMENT

Amount used:

VEATHER CONDITIONS:
Temperature:

Precipitation:

NOTES:




WELL ID: Mw) -
q )

BORING ID: Ml -
KIRNIE Malcoim Pirnis, Inc. 11832 Rock Landing Orive  Sute 400 Newport News, VA 23608
PROJECT NAME: TN - .oy - £TA  PROJECTNO: (30 &5 - S &5 GROUND ELEVATION:
DATE STARTED: 3/22/95 LOCATION: VA B . VA CASING ELEVATION:
DATE COMPLETED: 3 (272 fq= DRILLING COMPANY: =< .20, s SAMPLE INTERVAL: Cugow o °
MPI PERSONEL: £0 = Mdn A DRILLING METHOD: Ll coy ST us SAMPLEMETHOD: S T S Syynt
“WELL CONSTRUCTION DATA
GROUND SURFACE CASING:
Size: NA
From: DNA
PROTECTION:
GROUT/ Locking Capc Yo<s5,
CEMENT SEAL Protective Posts: Ne
Protective outer casing: e Q72 FLosH sgonT
Material: STEGL
BENTONITE WELL MATERIALS: : SRR Y e e
SEAL Screen
| l e _Scugoucs 40 PVC
FILTER Diameter: 7 "
R S _O,C(”
Lengtk: [(GM
g
Type: Scuepoig MO 2yC
Diameter: s
Length: g
TOTAL DEPTH OF WELL: e T
INITIAL WATER LEVEL:
FILTER PACK: ’ -
WELL Materiai: L W GRAVEL
SCREEN Amount used: 200 LRS
Total thickness:  ~ jq’
Su pplier: Mae g
BENTONITE:
Type: GRan vl
S8
. WEATHER CONDITIONS: . il
SUMP Temperature:

NOTES:




WELL ID:
BORING 1D

Hmw -
A ~-Y

IRNI

Maicoim Pirnie, inc. 11832 Rock Landing Orive  Suite 400 Newport News, VA 23808

PROJECT NAME: r <— ) v~ CTA

PROJECT NO: 0281 - < /R

GROUND ELEVATION:

DATE STARTED: = /77 /g

LOCATION: VA BEQCH VA

CASING ELEVATION:

DATE COMPLETED: 3/27 /G5

DRILLING COMPANY: =, < HEIN £

SAMPLE INTERVAL: &= VER? 2

MPI PERSONEL: ¢ (€ dnqAniag

ORILLING METHOD: { s ¢\ .\ Stzan  SAMPLE METHOD: CE&_; SPcony

WELL CONSTRUCTION DATA

GROUND SURFACE CASING:

Sizr: NA

From: [NYAY

PROTECTION:

GROUT/ Locking Cap

YES

CEMENT SEAL Protective Posts:

o
Protective outer casing: q%j“ FCUSH MAUNT

Material:

STEG.

BENTONITE
SEAL

WELL MATERIALS:
Screen

T _Scuzpuaz 40 PVC

FILTER

Diameter: 42 &

PACK Slot: Q.0

Lengtk: 1O

Type: Scusooe 40O PVC

Diameter: 0 “

Length: g

TOTAL DEPTH OF WELL: l47¢, “

INITIAL WATER LEVEL:

FILTER PACK:

Mueist: 74 2 oo GRAVEC

SCREEN Amount used: 2C0) “as

Total thickness: ~ (l’

Su pplier: MeL (e

BENTONITE:
Type: CRAaNOLAR

Size: 3 /e

Amountused: SO 3

Type:

Pactions Cement

Amount used:

. WEATHERCONDITIONS: . .
Tem perature:

SUMP

Preci pitation:

NOTES:




WELL ID: -
BORING ID> < -

IRNI

Maicoim Pimnie, inc. 11832 Rock Landing Orive Suite 400 Newport News, VA 23808

PROJECTNAME: f— St~2vy -FTA

PROJECT NO: (12835 -5 RE GROUND ELEVATION:
DATE STARTED: 2 /2( /G ¢ LOCATION: \/a Réacu, VA CASING ELEVATION:
DATE COMPLETED:  3/2 ( /55 DRILLING COMPANY: < 14 & ()il £ SAMPLE INTERVAL: oy 2 ¢

MPIPERSONEL: { @ ,&onans

DRILLING METHOD: He\ 0uy Steum

GROUND SURFACE

GROUT/
CEMENT SEAL

BENTONITE
SEAL

FILTER
PACK

WELL
SCREEN

SUMP

SAMPLE METHOD: S A 1T Secon

WELL CONSTRUCTION DATA

CASING:

Size:

NA

From:

~A

PROTECTION:
Locking Cape YES

Protective Posts: MO

q V& " FLuSs

Protective outer casing: WOUAN T

Material:

r Steec
WELL MATERIALS: T
Screen

Tye  Scuzoue %O PYC

o 4
Diameter: 2 ’

Slot: 0.0 "

Length: (&Y

e _Sciugou g SO PVC

Diameter: 2 ”'

Length: 2

TOT AL DEPTH OF WELL: do' .-

INITIAL WATER LEVEL:

FILTERPACK:

Material: 1+ 7 Sg. OVAVEC

Amount used: 2C0) RS

Total thickness: |\ 2% "

Su pplier: Mag g

BENTONITE:
Type:

GRAN DUAR

Amount used:

WEATHER CONDITIONS: .
Tem perature:

Preci pitation:

NOTES:




WELL ID: o Mwy -
BORING ID: (~ YA A — )
.
IRN' Maicoim Pirnis, inc. 11832 Rock Landing Drive Suite 400 Newport News, VA 23608
PROJECT NAME: 7 < -, , -(A@C U PROJECT NO: ¢ 2€ s - TS GROUND ELEVATION:
DATE STARTED: 3 /23 /g5 LOCATION: /A e VA CASING ELEVATION:
DATE COMPLETED: 3 />3 45 DRILLING COMPANY: .\ <1230 (7  SAMPLE INTERVAL: oy 2 °
MPI PERSONEL: (=2 (=M Ani ol DRILLING METHOD: D\s . St SAMPLE METHOD: S (+ Soenas
R e e e
WELL CONSTRUCTION DATA
GROUND SURFACE CASING:
Sizs: [ NVAY
From: [AYLq
PROTECTION:
GROUT/ Locking Cap: Y &S
CEMENT SEAL Protective Posts: ANl
Protective outer casing: 1729 Pisi  sdtis T
Matorial: STEEG
BENTONITE WELL MATERIALS: G e R
SEAL Screen .
| | Type: Scueouie 4G PYC
FILTER Diameter: 70 *'
- PACK Slot: C.0Oy"
Lengtk: 1O
e
Type: SCHENOLE O PVC
Diameter: 2"
Lengtkc ' "
TOTAL DEPTH OF WELL: {4’
INITIAL WATER LEVEL:
FILTERPACK: =~
WELL Materiai: # 2 WEL GRAVEL
SCREEN Amount used: T 200 w2
Total thickness: i{’
Supplier: Mcooig
BENTONITE:
Type: Glan oane
Type: toetcann Cement
Amount used:
.WEATHER CONDITION.
SUMP Tem perature:
NOTES:
o




WELL ID: bMui-2
BORING ID: (- pAL) ~ 2
I,
IRN' Maicoim Pirmia, inc. 11832 Rock Landing Drive Suite 400 Newport News, VA 23608
PROJECT NAME: Fr Srve o - (Ai0C (¢, PROJECT NO: 026 - S GROUND ELEVATION:
DATE STARTED: 3 /2= /G < LOCATION: VA ReAci . Vi CASING ELEVATION:
DATE COMPLETED: 2 /23 /< DRILLING COMPANY: F50i R 0 2 s SAMPLE INTERVAL: 2’ 1 e 3 Ar 20
MPI PERSONEL: F@ (&~ il DRILLING METHOD: Ho oy Scpy  SAMPLE METHOD: S 2 it Soaom
WELL CONSTRUCTION DATA
GROUND SURFACE CASING:
Size: DA
From: A
PROTECTION:
GROUT/ Locking Cap: V=
CEMENT SEAL Protective Posts: Ne
Protective outer casing: A7z Feosa Moot
Material: SteEee
BENTONITE WELL MATERIALS: o R
SEAL Screen
| Ty _Scugooir SO PYC
FILTER Diameter: 2 “’
G PACK Slot: Q.0
Lengtic o’
B
Type: Scug DLl & SO Pye
Diameter: 2.
Length: 2O
TOTAL DEPTH OF WELL: 40'e”
INITIAL WATER LEVEL:
FILTER PACK: '
WELL Material: B2 osEGl CRAVES
SCREEN Amount used: 200 Lasg
Total thickness = |5’
Supplier: Moo e
BENTONITE:
Type: G eanluL e
ﬁa: '-31/{‘5 '
Amount used: ]
WEATHERCONDITIONS:. = . .. ..
SUMP Temperature:
NOTES:
e




WELL ID: M) -3S

BORING ID: © M) - R

glRNlE Maicoim Pirmie. Inc. 11832 Rock Landing Drive Suite 400 Newport News, VA 23808

PROJECT NAME: Fr Sto@y- (ARC (o) PROJECTNO: (v 28,5 - SR GROUND ELEVATION:
DATE STARTED: 3 /oy /ad< LOCATION: CASING ELEVATION:
DATE COMPLETED: 3 /2y /g S DRILLING COMPANY: <y SAMPLE INTERVAL: n\ A,
MPIPERSONEL: 2 &M AnA) ORILLING METHOD: laiico s Scpan SAMPLE METHOD: N\ A
WELL CONSTRUCTION DATA
I
GROUND SURFACE CASING:
Size: NA
From: NA
PROTECTION:
GROUT / Locking Cape YeR
CEMENT SEAL Protective Posts: Ao
Protective outer casing: 9z’ CCeOSH MOIT
Materiai: STEEL
BENTONITE WELL MATERIALS: s @
SEAL Screem ;
| e _Scrgdue NG AVC
FILTER Diameter: D “
PACK Stst: c.o”
Lengthe __ ((3°
Riser
Type: Scucoue 40 PYC
Diameter: D
Lagk __ 3'q“ _
TOTALDEPTHOFWELL: (4’3"
INITIAL WATER LEVEL:
FILTER PACK:
o Marist: _ 3t 0 LoSW GRAVEC
SCREEN Amount used: 200 L as
Total thickness: .S
Su pplier: WML
BENTONITE:
Typer: GRANUCAR
Size: O/
. Amoumusd: SO LGS
GROUT: T T el s e oo
Type: PCoetinng CEMENT
Amount used: )
WEATHER CONDITIONS: . .
SUMP Tem perature:

NOTES:




WELL ID:

M- 3D

BORING ID>

o mMul-3AD

IRNI

Maicoim Pimie, inc. 11832 Rock Landing Orive Suite 400 Newport News, VA 23808

PROJECT NAME: = S

T2y - WARC GO PROJECTNO: (4 >S= _ <59

GROUND ELEVATION:

DATE STARTED: <3 /73 £

LOCATION: VA Doncii. LA CASING ELEVATION:

DATE COMPLETED: = (2 = A{<

ORILLING COMPANY: <13 15 a5

MPI PERSONEL: {0 (=Dmaniny

DRILLING METHOD: L} oo STewa

SAMPLE INTERVAL: 2 '+, 20 Tz 5 |

SAMPLE METHOD: <o i S Pooas

WELL CONSTRUCTION DATA

GROUND SURFACE

CASING:

GROUT /
CEMENT SEAL

Size:

NA

From:

oA

PROTECTION:
Locking Capc

Protective Posts:

BENTOMNTE
SEAL

FILTER
PACK

Type: Scuepus 40 PVC

D. - 2 é

Sloe: C.OL"

WELL
SCREEN

Lengtk: o’

Type:

Scugouee 40 PV
Dismeter: 2

Length: %/qu

TOTAL DEPTH OF WELL: 40’ "

INITIAL WATER LEVEL:

FILTER PACK:
Materist: ¢t 2 i CRAVEC

Amount used: 200 UAS

Total thickness: (2L

Su pplier: Moz ug

BENTONITE:

Type: Graan SCAR

Size: 3/Fa ‘e

Amount used:

_ ) 30 <ag
Type:
Amount used:

Porteand Cem Eair &0 QUi 8L BEFATON (T

WEATHER CONDITIONS: -

SUMP

Tem perature:

Preci sitation:

NOTES:




WELL ID: (- MWD -4
BORING ID: (- (AW -

E'RNIH Maicoim Pirnis, Inc. 11832 Rock Landing Orive  Sulte 400 Newport News, VA 23808

PROJECT NAME: { Stevey - LARC 0 PROJECT NO: (328, 3-3559 GROUND ELEVATION:
DATE STARTED: 3 /27 /o< LOCATION: VA BREAci . WA CASING ELEVATION:
DATE COMPLETED: 3 /27 /S ORILLING COMPANY: i~ c oo SAMPLEINTERVAL: £y gy 2 ¢
MPI PERSONEL: "0\ =0 manal DRILLING METHOD: i e ooy Srimen  SAMPLE METHOD: < PUIT S Saora
WELL CONSTRUCTION DATA
|
GROUND SURFACE CASING:
Size: N A
From: NA
PROTECTION:
GROUT/ Locking Cagc Ye=
CEMENT SEAL Pretective Posix: <
Protective outer casing: AL Eodu MOUNT
Materiai: e
BENTONITE WELL MATERIALS: i B
SEAL Screen
| I Tie _Scuepuce N0 PVC
FILTER Diameter: 2
PACK Stot: o.01”
Lengtkc o
Riser
T _QScueoone 40 PYC
Diameter: 2 ¢
Lagk YO, i/
TOTAL DEPTH OF WELL: 1'c”
INITIAL WATER LEVEL:
FILTER PACK:
WELL Material: d 2 LS $ ‘2‘26 M ;‘;
SCREEN Amount used: 200 R3S
Total thickness ° i
Su pplier: Mg
BENTONITE: .
Type:
Size: S/,
| Ameat 50 a0
Type: P 2TCAN ENT
WEATHER CONDITIONS: .
SUMP Tem pevature:

NOTES:




WELL ID:
BORING ID:

TmMw -1
T Mal-1\

IRNI

Maicoim Pimis, inc.

11832 Rock Landing Orive Suite 400 Newport News, VA 23808

PROJECT NAME: 4 T _ > "CEY — PROJECT NO: 02 &,5 —59C} GROUND ELEVATION:
DATE STARTED: 3 (27 /G

LOCATION: VA Rrack . VA

CASING ELEVATION:

DATE COMPLETED: 3 /- A7

DORILLING COMPANY: <12 2 Al E

SAMPLE INTERVAL: EVERY 2/

MPI PERSONEL: {=Z (& Ot ianva)

DRILLING METHOD: s ooy Sticun

SAMPLE METHOD: SO T S Poc,

WELL CONSTRUCTION DATA

GROUND SURFACE CASING:

Sim _NA
From: N

PROTECTION:
Locking Cap:
Protective Posts:
Protective outer casing:
Material:

GROUT /
CEMENT SEAL

YeS
NG
4z

STEEC

ELUSH  aMMouNT

BENTONTE ¢ W @2 | | WELLMAT
SEAL

Scwuepu g YO PYC
Diameter: 2"

PACK

Ty _Scugpuue 4O PYC

n. . Z é

Lenguk: a°
TOTAL DEPTH OF WELL:
INITIAL WATER LEVEL:
FILTER PACK:

Materiai: woELe GEZAVEL
Total thickness V2
Su pplier: Moo (2
BENTONITE:

Type: GRAN CLAVR
Size: S [

186

WELL
SCREEN

w 7

WEATHER CONDITIONS: .. -
Tem perature:
B

SUMP

NOTES:




WELL ID: M -2
BORING ID: T N -2,

EIRNIH Maicolm Pimia. inc. 11832 Rock Landing Drive  Sulte 400 Newport News, VA 23808

PROJECT NAME: al\c > OnY PROJECTNO: (v 20< - SO GROUND ELEVATION:
DATE STARTED: 3/22 Aj< LOCATION: VA Reacrw VA CASING ELEVATION:

DATE COMPLETED: 3 /272 /g DRILLING COMPANY: E13ug jonis SAMPLE INTERVAL: Cyecc 2/
MP! PERSONEL: £ (=) 11 4n/a) ORILLING METHOD: || o .\ STiZaq  SAMPLE METHOD: Sp T Sacsms

WELL CONSTRUCTION DATA

GROUND SURFACE CASING:

, Size: NA-
From: N A
PROTECTION:
GROUT / Locking Cap ~“=S
CEMENT SEAL Pretective Posts No
Protective outer casing: %" FLosSe MoumT
Material: STtEE
BENTONITE WELL MATERIALS:. T R
Screen

l | Type: Sg;. ok YO PyvC
FILTER Dismeter: 7
Slot: C.o1"
Length: \C'

Type: Scugpuigs 90O PvC

Diameter: 7 *

Lengthe g
TOTAL DEPTH OF WELL: 14/¢. “
INITIAL WATER LEVEL: )
FILTER PACK:

Maerial: _# 7 g G@AVEC

SCREEN Amount used: 225 RS

Total thickness: =~ il’

Sa pplier: Mo@ i@
BENTONITE:

Type: Clan v dXWv
Size: D20

WEATHERCONDITIONS: .. .o v i
Temperature:

SUMP

Preci pitation:

NOTES:




-

WELL ID: TN~
BORING ID: 7 M) -3

IRNI

Maicoim Pimie, Inc. 11832 Rock Landing Orive Sulte 400 Newport News, VA 23808

PROJECT NAME: 'p ¥,'.. 5 1ORT

Bute | ¢ BacT PROJECT NO: (325 55— <G GROUND ELEVATION:
DATE STARTED: 3 /22 /G< LOCATION: YA B 4 /A CASING ELEVATION:
DATE COMPLETED: 3 /2> /5

MP| PERSONEL:

DRILLING COMPANY: <14 BuaNE

M o

SAMPLE INTERVAL: 2 1o, ' ac 20°
ORILLING METHOD: (N~ o Sopwe  SAMPLEMETHOD: Solic S Poon

|
GROUND SURFACE CASING:
Sizr: N A
Fros: W) @
PROTECTION:
GROUT/ Locking Capc b ES
CEMENT SEAL Pretective Posts: Ne
Protectiveoutercasing: Y% " = OSu pAOUNT
Material: STEeC
remssa WELL MATERIALS, e
SEAL Screem
| l T _Scucoues 40 PVC
FILTER Diameter: 2 o
PACK Slot: o.g{
Lage |
Riser
Typr: Scueoung  4H4a PVC
Diameter: 7.
Lengtk: IS
TOTAL DEPTH OF WELL: 1G°¢ “
INITIAL WATER LEVEL:
FILTER PACK:
WELL Material: # 2 el GRAECS
SCREEN Amount used: 225 e
Total thickness: f ‘( !
Su pplier: Mcuie
BENTONITE: .
Type: Clan L ai
Size: v 1
WEATHERCONDITIONS:.. . .. ...
SUMP Tem perature:

WELL CONSTRUCTION DATA

NOTES:




WELL DEVELOPMENT DATA



11.

12.

13.

1“.

ls.

16.

Wor DATE __B@ﬁ%m-:cx LoTF DATZ—MIZ.:Q’ SHEET_|_oF_|_

WELL DEVELOPMENT DATA
WELL NUMBER _ 3 (VI - |

DATE OF INSTALLATION: 3/ 22 /45

DATE OF DEVELOPMENT: _ 3/ 25/61' &

STATIC WATER LEVEL: BEFORE DEV.__ -5 _ ft. 24 HOURS AFTER

QUANTITY OF WATER LOSS DURING DRILLING, I? USED GALLONS

QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE ozvttomm — mcigugﬁ
Toaipry (7u) ' %ATRF\E W%Lm"g; el % o> 54
SPECIFIC comuamﬁim) 248 39 v 135 7129 2o (20
TEMPERATURE(® C) , i5 45, 145 o_40 3.7 3.6 BM
pH(S.U.) 7.5 15,0615 35 14 7.3 1.3
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 14 fe.

SCREEN LENGTH (@ st

DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV. £t
PHYSICAL CHARACTER OF WATER:_Diocon . SomB Faue Spesd

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: R\C C\enio0 The. SCRMESgn© Pump

DESCRIPTION OF SURGR TECHNIQUR, IP USED: ZCOEATEO Sorpwe wwaw (A Soceg

Seock Ao ENTICE Bl CEANCTY

HEIGHT OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF WATER REMOVED: | (0 gal.

TIME FORREMOVAL:_____ [ 2 __hr./min.

-;‘:P(;&L? WATER SAMPLE COLLECTED: Tes  (time) 2 aun: (Sodueesas)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

11.

12.

13.

14.

15.

16.

NTE Darzé/ﬁﬁi CHECK o  pate_S\/4 /M5 sHEET_L oF!

WELL DEVELOPMENT DATA
WELL NUMBER _4 fMw)-2<

DATE OF INSTALLATION: _ 2/21/45

DATE OF DEVELOPMENT: _/24/45

\Y=v DEV.D D b

STATIC WATER LEVEL: BEFORE DEV._J.50O _ f¢. 24 HOURS AFTER
QUANTITY OF WATER LOSS DURING DRILLING, IF USED ey GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ____ GALLONS
He3 43S ~SC i5i6 1520 |935

. START DURING _END_
TURB, O (Nru) VA @ nq uv;e . d3:H4
SPECIFIC CONDUCTANCE(umhesiem) 120 {oc 90 ,_95 9o _95

( MICLESLEMT R /cwx)

TEMPERATURE(®C) . ¥s S _ 1T, 05 5
pa(s-u.) 6‘8 6'8 b"' » Q"l Gto——(‘;‘()
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL (4. (7 fe.
SCREEN LENGTH o' se.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV._|4 12 ft.;AFTER DEV.___{4-1C fe.

PHYSICAL CHARACTER OF WATER:__Orcwwn, ¢ 1 Thg F o<

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT:, D Ona L FQ. S OSMERNBCE POMP

DESCRIPTION OF SURGRE TECHNIQUE, n USED: RELEATED SR L1dG w1 TI (%¢ sooee

ALOAG  EASTIRE ol CEANCTH

HEIGHT OF WELL CASING ABOVE SURFACE: fe.
QUANTITY OF 'WATER REMOVED; | 76 ¢cacs  gal.

TIME FOR REMOVAL: (:23 " he./min.

5 -GaL

1-RINT WATER SAMPLE COLLECTED: | 2() S&cs  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



gy WITE omzm CHECK b F nuz.‘fﬂéﬁ SHEET_(oF | _

WELL DEVELOPMENT DATA
1. wELL NUMBER _ M -20

2. DATE OF INSTALLATION: 3/ 2‘/0(5

3. DATE OF DEVELOPMENT: _ 3/2 23

, aer ot %. 31
4. STATIC WATER LEVEL: BEFORE DEV._. 2O . ft. 24 HOURS AFTER
S. QUANTITY OF WATER LOSS DURING DRILLING, IF USED AA GALLONS
6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ____ GALLONS
M8 W30 IHS® 515 (530 BHS 185
7. ) . START DURING B @D
Totteiry (bTo) Yo 2238 oo 65 e2 10 33,2
SPECIFIC CONDUCTANCE(umhesiem) 330 2B , 400 Hdzo _d\S {2 425
MLCECS \EMEN/CM)
TEMPERATURE(®C) . (1 Fo X 1= % 4. 1 (®
pa(s.u. ) -7¢0 b:‘;‘ ~ (‘aﬁ ‘be".l , 67 ('96 4 (0-:7
8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 4ot fe.
t !
9. SCREEN LENGTH O ft.

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEV._ 4O.AC ft.;AFTER DEV. 1. 7S fe.
11. PHYSICAL CHARACTER OF WATER:__ Dpowon To Biue Geges

12. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: A ClFr oo v “JT" TORE

b.
13. DESCRIPTION OF SURGE TECHNIQUR, IP? USED: KEPCUTED Sufeini oo T A" soow
; = Beock AN ERTURE  GoE CENGTH

14. HEIGHT OF WELL CASING ABOVE SURFACEK: fe.

1S. QUANTITY OF WATER REMOVED: (Y pxe  gale

TIME FOR REMOVAL: . (137 "__hr./min.
5 Gat -
16. -+~PINT WATER SAMPLE COLLECTED: SO sec.  (time) 35 cais (o iDmumures

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS <& SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

10.

11.

12.

13.

14.

15.

16'

et ad DATE _3(27HS cupex WOTE DATEJ..L“L@SSHEET_LQFJ_

WELL DEVELOPMENT DATA
weLL NumBeR _4 ai-3

DATE OF INSTALLATION: _ 3./22 M3

DATE OF DEVELORMENT: _3/2 2/45

p )
.AF‘T hleH ‘\f)cou

STATIC WATER LEVEL: BEFORE DEV._ . " f¢. 24 HOURS AFTER __N@
QUANTITY OF WATER LOSS DURING DRILLING, IF USED by (8 GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLGNS
{scc {535 o0 (w36 {720
| . START DURING :
Tueniorry (NTu) Mla - 3S 22T 460 39
SPECIFIC CONDUCTANCE(umhas/cm) IR s D A 17, i 34
MCLosi BMEN [opn ; )
TEMPERATURE(® C) . B S N C ki
pH(S.U.) 5 B X B Iy R 1ed
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL [ 3.17 fe.
SCREEN LENGTH I\ e,

DEPTH TO TOP OF SEDIMENT: BEFORE DEV._ | >. 77  ft.;AFTER DEV.__(3. 1 fe.
PHYSICAL CHARACTER OF WATER:___Dpc v T (icuT ko

_ SOME  C L oF SAND

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: A2 CilcT il woitu T Tose

DESCRIPTION OF SURGR TECHNIQUR, IF USED:. Eeoepaed Soic i Tl l%” SQEGCE Pl

Ao Faor@f LOANGT R OF _0EC,

HEIGHT OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF ‘WATER REMOVED: y/a) gal.
TIME FOR REMOVAL: 4t " hr./min.

i <
TG ON 2

1~PINT WATER SAMPLE COLLECTED: 7w (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



o BY

11.

12.

13.

14,

15'

16.

(AT DATE_i%CHECK_LA%Q.i_ oate_{AA5 sueer_Lor_|
WELL DEVELOPMENT DATA
WELL NUMBER _4Mw) -4
DATE OF INSTALLATION: 3/ 27 /4‘5
DATE OF DEVELOPMENT: 2/200./95
STATIC WATER LEVEL: BEFORE DEV.__~ ) . ft. 24 HOURS AFTER N/M
QUANTITY OF WATER LOSS DURING DRILLING, IF USED NI GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
\Zoo 220 \3e» \40O
. START DURING _END_
Tursiomy (rtu) Abc 0 2.2 —’\\“o
SPECIFIC CONDUCTANC 192 2% , 7 14 226G
(!EA\C\L’QS&&‘M&’N/QM) - =
TEMPERATURE(® C) ‘ 131 128 ,_Bg B
pﬁ(s.u-) Csil ((J’Z_. 7‘;./(1 (Ovt)z'
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL fe.
SCREEN LENGTH i fe.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. n O f¢.;AFTER DEV.__ DO fe.
PHYSICAL CHARACTER OF WATER:_Deoson . SGWE  E i § Sand
TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . SUDMERSBoE
B X
DESCRIPTION OF SURGE TECENIQUE, IP? USED:SEOCATED So@ome wsirn Lo Dxace
: - Do SNTIRE CuE A L COCTI
HEIGHT OF WELL CASING ABOVE SURFACEK: A B fr.
QUANTITY OF ‘WATER REMOVED: __ ~ 2O gal.
TIME FOX REMOVALy____ . 4O " hr./ain.
57' CALON )
~t-PINT WATER SAMPLE COLLECTED: [ ZOsSgc _(tine)
DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & ST OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



. BY

10.

11.

12‘

13.

14.

15.

16.

] o - Al 2 —_— . o i
OSJ T Dnz.i_@iﬁl CHECK U0 nnzd.@./l? SHEET_L OF_! _
WELL DEVELOPMENT DATA
WELL NUMBER M —5
DATE OF INSTALLATION: 3 /2145
DATE OF DEVELOPMENT: __2>/24/98 '
AFTEQ DEV 5.50
STATIC WATER LEVEL: BEFORE DEV._S.9\S . ft. 24 HOURS AFTER
QUANTITY OF WATER LOSS DURING DRILLING, IF USED K /D GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
033 24 230 (256 1305 310 (NT 1325 1RNeld0
f . START DURING E= : £~o
TURPIOITY (NT\)\ ﬁ/n Nl oS 10007 Blto 355 T 67 eX| QG}{
SPECIFIC CONDUCTANCE(umhesicm) 20 270 WO, 8 o _I50 \F W 6o o
(Mtcwo&st?N{CM)
TEMPERATURE(® C) , S e e 6 _le i e e o
pH(S.U.) 1.772 10 , &9 e? a6 68 o 6
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL__ 25.52 fe.
SCREEN LENGTH Q' _fe.

DEPTH TO TOP OF SEDIMENT: BEFORE DEV.__ 33.3C  fe.;AFTER DEv.__ 8. A4 fe.

PHYSICAL CHARACTER OF WATER: __bBicown, Gomea , sang e Sand

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: _ > Biicce, SIg CIET woaty T Tus

DESCRIPTION OF SURGE TECENIQUE, IP USED:—Svoccf Beocken Enri SCREENS CEALTH,

2 TuwmES

HEIGHT OF WELL CASING ABOVE SURFACK: fe.

QUANTITY OF ‘WATER REMOVED; |0 gal.

TIME FOR REMOVAL: 2 -2 " he./min.
9 it
4~BINT WATER SAMPLE COLLECTED: _ S5O Sec (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & 5X OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI




BY

=.10.

11.

12.

13.

14.

15.

w:jfr DATE 5/2‘{' és CHECK { é B'i Z E- DATZi/:LZﬁ SHEET_(_QF—L.

WELL DEVELOPMENT DATA
WELL NUMBER __NM\wW -2

DATE OF INSTALLATION:

DATE OF DEVELOPMENT: ___3/24/4S

AFrae pEv. 5,72

STATIC WATER LEVEL: BEFORE DEV.__5.711 . ft. 24 HOURS AFTER
QUANTITY OF WATER LOSS DURING DRILLING, IF USED GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
1245 1239 207 {3185 (30 327

, START DURING B Ee0 .
ToldiRity (nra) 353 9.9 Ml o .05 8.4
SPECIFIC CONDUCTANCE(umhesiem) wle 175 ., 133 Vlo _\25 (715

(MicEeS Emen \(‘_,Wl_)

TEMPERATURE(® C) , =5 (37 [ SR & B C BT «
pH(S.U.) G S _,_Ld 1 63 ©5
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL | 2Z.45’ fe.
SCREEN LENGTH ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV._ (2.45 ft.;AFTER DEV.__(2.02 fe.

PHYSICAL CHARACTER OF WATER:__L'Gut Blows Te Blowm. Locese Wik TEA

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . 3 BAwge SODMERSWAE Duup

DESCRIPTION OF SURGE TECHNIQUE, I? USED:eSURGE ©rockzo Encie€ SCREFN
. - LENGTR, 2 Timmes

HEIGHT OF WELL CASING ABOVE SURFACK: ft.

QUANTITY' OF WATER REMOVED: > 52 gal.

TIME FOR REMOVAL; 042 " hr./min.

B - P Yo Ta P
16. L-PINEVATIR SACPLE corLectEn: | 2OSEC  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



o BY

10.

11.

12.

13.

14.

15'

16’

WITE oAt (2 7M5 cupex TE oate_4MAS super_lor)

WELL DEVELOPMENT DATA
were sumser 00 - | {1

DATE OF INSTALLATION:

DATE OF DEVELOPMENT: _3/27/4S

aftEe DEU. 5,2

- 2
STATIC WATER LEVEL: BEFORE DEV._35 .70 . ft. 24 HOURS AFTER _ D
QUANTITY OF WATER LOSS DURING DRILLING, IF USED & GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
1765} 1760 1730 %)
. START DURING D
To28ipery (o) 6% VT L A0
SPECIFIC CONDUCTANCE(umhosiem) 13\ \28 , (o3 120
( ACHECS \EMEN {L’W\) _
TEMPERATURE("® C) _ 1z 3,13 12
pH(S.U.) %3 1.5 ,_7:3 13
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL |1Z2.1Z fe.
SCREEN LENGTH St

DEPTE TO TOP OF SEDIMENT: BEFORE DEV. (Z.(2  t.;AFTER DEV.__[Z:2 T fe.

PHYSICAL CHARACTER OF WATER:__D€cus o \(cet B@unn, Cipof S

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT:.

s 2, L . ,
DESCRIPTION OF SURGE TECENIQUE, IF USED: ZOZATED SLEGueG d2iTh \ 4 soees

Pucack Lo (o ENTUEE €W LELSOTR

HEIGHT OF WELL CASING ABOVE SURFACK: fe.
QUANTITY OF ‘WATER REMOVED: 45 gal.

TIME FOR REMOVAL: _2:25 " hr./min.

iﬁ;i WATER SAMPLE COLLECTED: 3 & (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & 5X OF SCREEN LENGTH

3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI




BY

10.

11.

12.

13.

14.

15.

16.

VONIE oAtz 284S cucx# oate_1445 SHEET_LoF |

WELL DEVELOPMENT DATA
were sweer _JLN - 148 (o)

DATE OF INSTALLATION:

DATE OF DEVELOPMENT: %/ s/’m

STATIC WATER LEVEL: BEFORE DEV. _ O . ft. 24 HOURS AFTER _N &
QUANTITY OF WATER LOSS DURING DRILLING, IF USED___ "> A& GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ___ GALLGNS

Lzc’ (235 1310 1336 o0

. START DURING _
|~.,(Z:3toirs((~‘u) :{ *—( S 25 3 S 50 20.5 4.
SPECIFIC CONDUCTANCE(umhosiem) 21 s _;%’;_ 24 228 2372
(M\(&OS\EW\EM/CM) g

TEMPERATURE(® C) . \Z. <v \%H—%- 4. 33 3.0
PH(S.U.) o @Ff, 1.0 8 .9
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ~ 5 fe.
SCREEN LENGTH ft.
DEPTE TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV._______ fr.

PHYSICAL CHARACTER OF WATER: _oLC0uin  SOME S S AwD

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: _ A\(2 (oo oqp A J° TUAC

DESCRIPTION OF SURGE TECENIQUE, I? USED:. e Sogiiaia oore (B Block AGNG
i E T e (D L ( S ANGTH

HEIGHT OF WELL CASING ABOVE SURFACE: ft.

QUANTITY OF ‘WATER REMOVED: 20 gal.

TIME FOR REMOVAL,_______ (= S5 " hr./amin.

1-PINT WATER SAMPLE COLLECTED: > 2 ju (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

10.
11.

12.

13‘

14.

15.

16.

WIF DATE (2845 cupex WAL oae_4/4A5 super_Lop L
WELL DEVELOPMENT DATA
WwELL NUMBER (W[4

DATE OF INSTALLATION:

DATE OF DEVELOPMENT: 3/ 20/4s

<,
STATIC WATER LEVEL: BEFORE DEV.__ & _ ft. 24 HOURS AFTER __{OoF
QUANTITY OF WATER LOSS DURING DRILLING, IF¥ USED o B GALLONS
QUANTITY OF STANDING WATER IN WELL AND mmws szroaz DEVELQPMENT ________ GALLONS
12 P9t RS

. s'rm ol DURING m_
TURBDITY Md g Sze~t -
SPECIFIC CONDUCTANCE(ushesiem) 203 _g&\?f’ @ (14

( mwc&eum/cm) 2.5 N -
TEMPERATURE(®C) 5 e, 1A V7,
pH(S.U.) 2.3 eiw ﬁ LS5
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL el '3 fe.
SCREEN LENGTH ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV.________ fec.

PHYSICAL CHARACTER OF WATER: __ D@0 Too LA\ GUT DEOLA SOME CINE Sard

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT:  A1Q C\ETiwl OSine & ©J° TOSF

_ 13
DESCRIPTION OF SURGE TECHNIQUE, IF USED: KCOATF So¢rnc cama V& Booce

AN oni FoTee Lo (. CEAsCTa

HEIGHT OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF WATER REMOVED: 20 gal.
TIME FOR REMOVALy____.___ [ /O ___hr./amin.

1-PINT WATER SAMPLE COLLECTED: ~ 7 iy (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



= 10.

11.

12.

13.

14.

15.

16.

By W - pate _©.3/3645 cupex (WITF unzﬁﬁﬁf SHEET_Lor |

WELL DEVELOPMENT DATA
WELL NUMBER ___oMlu\— |

DATE OF INSTALLATION: __3 /234 <

DATE OF DEVELOPMENT: -2 &&/30v/4S

STATIC WATER LEVEL: BEFORE DEV._ - ©5 _ ft. 24 HOURS AFTER __DNK
QUANTITY OF WATER LOSS DURING DRILLING, IF USED D A GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _ GALLONS
RS OB™ 0855 @05 6O cA\S
. START DURING, , Ez Emv
ToRBDery (NT0) NIp (1.0 5{(95( [.2 4. a.¢
SPECIFIC CONDUCTANCE(umhesten) . o>, b 172 :
.M(Cv(ﬂdgxwwfcm) i Lo l _léi let j.
TEMPERATURE(® C) _ \L2 oS ) 160 eX_led
pH(S.U.) o4 Ld,60 ez (2
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ~ 14 fe,
SCREEN LENGTH (@) ft.
DEPTE TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV.________ ft.

PHYSICAL CHARACTER OF WATER: DG s  1omf  F f SAND , sOCEJl otar

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: , SUBMERSASLE PUMC

DESCRIPTION OF SURGE TECENIQUE, IP USED: REOCATZD Co2ene voutn [ soger

DAL A (b ENT(EE SEPFEN-LEN(TH

. LoEC L
HEIGHT OF WELL CASING ABOVE SURFACK: fe.
QUANTITY OF 'WATER REMOVED: _ (OS gal.

TIME FOR REMOVAL:____.__ O - SO __hr./min.

S- Gawon)

-+~PINT WATER SAMPLE COLLECTED: {20 <6 (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS <& SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



.

BY

10.

ii.

12.

13.

14.

15'

16.

OOJE DATE 3/2GAT crEex oIE pate_d/4A4S sHEET_lor_(
WELL DEVELOPMENT QA:A
vELL NunBeR (o AUIAK=D
DATE OF INSTALLATION: 3/23 /45
DATE OF DEVELOPMENT: ___2/20/45
STATIC WATER LEVEL: BEFORE DEV. " O . ft. 24 HOURS AFTER _QDNA
QUANTITY OF WATER LOSS DURING DRILLING, IF USED N A& GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _________ GALLONS
(Yoo, {cio "036 (\)45 L(j%g \'\OL)
, START DURING %
TueBtory (nTo) -T\,"(A_' l“(b Q@ 232 )
SPECIFIC' CONDUCTANCE(umheesca) 39 2:*5 2%2 239  24o
\(c&)stémmm/(M)
TEMPERATURE(® C) . (2.3 i?-.fL. 2.7 84 184 82
pH(S.U.) bd 65 . 0o 65 Le (6
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 49 fe.
]
SCREEN LENGTH '@, ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV._________ fe.
PHYSICAL CHARACTER OF WATER:__OU\WJ OPBPd, Sl P sp «nNd  5¢ ot PETEo Lo ~HOok
TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . A0 iFTiwe ooe T TOBE
" 3 '
DESCRIPTION OF SURGE TECHNIQUE, n vseDs o Teoeigo so@oc wiri (74
: SOECE DLOCic vf*@uMm
HEIGHT OF WELL CASING ABOVE SURFACE: ft.
QUANTITY OFWATER REMOVED: (6O gal.
TIME FOR REMOVAL:_______ [ : 09 __hr./min.
A9 eAcoN

+-PINT WATER SAMPLE COLLECTED:___ 20 m n)  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

10.

11.

12.

13.

l4.

15'

WI DATE _3(z 45 cupex WTE nnz'_“((ifi? SHEET_{ oF_)

WELL DEVELOPMENT DATA
WELL NUMBER _ M)~ 3S

DATE OF INSTALLATION: _ 2(24 43

DATE OF DEVELOPMENT: %/ ’E/ﬁﬁ'

STATIC WATER LEVEL: BEFORE DEV._ 4.3 2 ft.-24-HouRs AFTER kv 1.&
QUANTITY OF WATER LOSS DURING DRILLING, IF USED AL GALLONS
QUANTITY OF STANDING WATER IN VELL AND ANNULUS BEFORE DEVELOPMENT______ CALLONS
TuzBITy (wro) ‘ %;t_ir' x%nﬂc‘\(a.is &.2 '%%

SPECIFIC counucrmc(zﬂ(kmd o) g (;‘2(9_._3”11 H19 g3
TEMPERATURE(® C) ‘ . e, BA (5.2_19.8

pH(S.U.) G.5 Gl . 6o O6 6L

DEPTH FROM TOP OF WELL CASING TO BOTToM or wmrL___ 13- /4 fe.
SCREEN LENGTH 0’ fe.

DEPTH TO TOP OF SEDIMENT: BEFORE DEV.__ |- 19 ft.;AFTER DEV._ (3. 12 fe.

PHYSICAL CHARACTER OF WATER:_ Loy . EFto EJu CDOR

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: O OBUFNS(D(E Py MO

-

iz h

DESCRIPTION OF SURGE TECHNIQUE, I? USED: SCOZATED SOCLinG (ao1Tu %4 " soeeE
. ' Boce acone szl Calfc LG
_ HEIGHT OF WELL CASING ABOVE SURFACK: ft.

QUANTITY OF ‘WATER REMOVED: / (O gal.

TIME FOR REMOVAL_______ O - 4S5 " hr./min.

58 GAL

16. —1-PINT WATER SAMPLE COLLECTED:___ 2O w .  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



10.

11.

12.

13.

14.

15.

16.

ATF DATE ;i@ﬁi CHECK 3 TE nnz_"lﬁéf sm:m'_Lopl_

WELL DEVELOPMENT DATA
WELL NUMBER _€ MW - D

DATE OF INSTALLATION: _ 3[23/45

DATE OF DEVELOPMENT: 5/ 2"%/@5

g [ g ;
STATIC WATER LEVEL: BEFORE DEV._,OD . ft. 24 HOURS AFTER .06
QUANTITY OF WATER LOSS DURING DRILLING, IF USED N A GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ______ GALLONS

(520 1533 \99C o k2O
. START DURING
OBy (at0) Nip 4o 11 @3 56
SPECIFIC CONDUCTANCE(umhoséen) 278 205 ,_ 204  2a6_282
{ MACROS LEMEN /c:m) ) ]
TEMPERATURE(® C) L Az (7.89, 1724 8o |18
pH(S.U.) 7y 1.9 7.2 120
DEPTHE FROM TOP OF WELL CASING TO BOTTOM OF WELL ____ SO {2 fe.
;

SCREEN LENGTH \(3 _se.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. 2 {7 fv.;AFTER DEV._________ft.

PHYSICAL CHARACTER OF WATER: R, THES <loul odfan TET RO Dok

TYPE AND SIZE OF WELL DEVELOPMENT EQUIRMENT: Al CicTine cospue o "~ J Tude

o

DESCRIPTION OF SURGR TECENIQUE, IP? USED:  REOEATED Sufcia(s ooy (% “ soces

_ Buccie AeedG FovTiff oofo LENETH

HEIGET OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF 'WATER REMOVED: 1A gal.

TIME FOR REMOVAL: . V=200 " he./min.

55~ Gl

L=PINT WATER SAMPLE COLLECTED: (S nuc (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

= 10.

11.

12.

13.

14,

15.

16.

T F nnz.’i@‘iﬁi cHEck NTF o.«rz.ﬂ.&éﬂf SHEET_(oF_1|

WELL DEVELOPMENT DATA
were NuMBer (o M) -4

DATE OF INSTALLATION: __ /’2‘7 /CfS
DATE OF DEVELOPMENT: 3/ 29/as

DEY-

STATIC WATER LEVEL: BEFORE DEV. 2. .55 . fr.-24HOURS AFTER .2 O
QUANTITY OF WATER LOSS DURING DRILLING, IF USED NA GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _____ GALLONS
G345 {000 @20 (ozs 040 1050  (eo
. START DURING %_ .
Toesiory (ntu) N A 6T 92T Sz 6T (17 dd.t
SPECIFIC CONDUCTANCE( ) 202 Ko » 241 25| 2dp 200 217
(MICLES IEME R cm)
TEMPERATURE(® C) , 5. L, 154 (ST 88 5.6 (54
©- ,
pH(S.U.) é-z—h et v eHd 6l 6.0 6.6 54
DEPTHE FROM TOP OF WELL CASING TO BOTTOM OF WELL 13,068 fe.
/
SCREEN LENGTH O fe.

DEPTH TO TOP OF SEDIMENT: BEFORE DEV._ (3 .(%  fe.;AFTER DEV._[O 02 fe.

PHYSICAL CHARACTER OF WATER: Deose. o0 o2 <dis

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: , U ICER THEN <o3MES«Re popd

DESCRIPTION OF SURGE TECHNIQUER, IF USED: REREATED suQewne wiri (% Seger
- Bk BCONCG EnNTIVE OIECL LEMNGT H

HEIGHT OF WELL CASING ABOVE SURFACE: ft.
)
QUANTITY OF WATER REMOVED; 220 G qal.
TIME FOR REMOVALL . 2 -5 *  eodais.
B Ohe.

1-PINT WATER SAMPLE COLLECTED: | 20<gc  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



10.

11.

12.

13.

14,

15.

16'

WTF oATE 32945 cupcx 2T pare _tAHAT sueer_Lop\

WELL DEVELOPMENT DATA
were numeer __ (LW - (5

DATE OF INSTALLATION:

DATE OF DEVELOPMENT: ’%/ﬁ /?5

STATIC WATER LEVEL: BEFORE DEV. _ 1.3C _ fe. 24 HOURS AFTER _ 233
QUANTITY OF WATER LOSS DURING DRILLING, IF USED w (B GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
LS50 168 i AV 725
. START DURING _END_
TVZBiDiTy (J\)To) LDk ‘6*;3 . .25
S 26 28 , 33
PECIFIC CONDU wgm&) 326 3 332 5}5'
TEMPERATURE(® C) . (33 \3.3 ., 123 \3.3
pE(S.U.) LS L5 oS5 000 LS
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 10.9¢ fe.
SCREEN LENGTH _st.
DEPTE TO TOP OF SEDIMENT: BEFORE Dzv._i“-_.q_@__ ft.;AFTER DEV. .G te.

PHYSICAL CHARACTER OF WATER: _Cuet  PETeofom opor

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: SO PUUE iP5 (SCF

DESCRIPTION OF SURGR TECENIQUE, I¥ USED:emSOi2S€0 o (T SO BMELSIDE Dumd

HEIGHT OF WELL CASING ABOVE SURFACK: £t.
QUANTITY' OF ‘WATER REMOVED: 55 gal.

TIME FOR REMOVAL: O =393 ' he./min.

5= Gaion .

4-PINT WATER SAMPLE COLLECTED: { 20 Secs (time) P

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR-
2) SEDIMENT THICKNESS & SX OF SCREEN- LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

+ SECe HAD OVELHEAD O%S'T\QUCJT\G"\)/-&-‘}L}@(;{ Bock CodLd ~NOT BE

Potr W wEL.

IRNI



*=10.

11.

12‘

13.

14.

15.

16.

WJE

oATE 23S cupex bole nnz_‘{.@ﬁi siEeT_(oF_ [

WELL DEVELOPMENT DATA

WELL NUMBER __ [Vl .- |(7

DATE OF INSTALLATION: __3/20/0
DATE OF DEVELOPMENT: ___23/30/95
STATIC WATER LEVEL: BEFORE DEV.__ —~ & ft. 24 HOURS AFTER N &
QUANTITY OF WATER LOSS DURING DRILLING, IF USED N & — GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ___ GALLONS
A (K55 GoS 39
START DURING _END_
ToLBIOITY (N‘TU) 23.1 16.6 5 .c s
SPECIFIC CONDUCTANCE(umhosiem) 43 199 . 3199 0745
( MCEOS LEMEN (Cm)
TEMPERATURE(®C) 162 6.3, _lgo G O
PH(S.U.) S /s e Y M -H )
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ~ 14 fe.
SCREEN LENGTH ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV. fe.
PHYSICAL CHARACTER OF WATER:__2av, Pfigoiqum opoe  VTiaug Sévvo

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: , SUBMERS(BLF CIWNP

DESCRIPTION OF SURGE TECHENIQUR, IP USED:KEOZVIFD SUQ2C WG oo irh [ 2 ODLE

Beorc i AN ENT U2 F GOECC CEALTE
HEIGHT OF WELL CASING ABOVE SURFACK: fe.
QUANTITY OF WATER REMOVED:____ \O gal.
TIME FOR REMOVAL; NONL S hr./ain.

3 Genon ,
-1-PINT WATER SAMPLE COLLECTED: (10 sec. (time)

DEVELOPMENT CONDITIONS: 1)

2)
3)

WELL WATER IS REASONABLY CLEAR

SEDIMENT THICKNESS & SX OF SCREEN LENGTH

REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



i

BY

10.

11.

120

13.

14.

15.

16'

wWIE oATE 3304 cupex LOTE DAT!M SHEET_Llor \

WELL DEVELOPMENT DATA
WELL NUMBER (V\\}J--‘t&_ (\3

DATE OF INSTALLATION: X 264
DATE OF DEVELOBRMENT: __ 3/ 30/49

STATIC WATER LEVEL: BEFORE DEV._~ G S _ ft. 24 HOURS AFTER MDA
QUANTITY OF WATER LOSS DURING DRILLING, IF USED ~ [0 GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _____ GALLONS
1210 1220 23 243 (2so

. START DURING _END_
TORBDITY (rTO % ;I S2.e (6.4 19 4~
SPECIFIC CONDUCTANCE(ushessem) 24 2¥ 22 v =39

( MICEOS (EME RS (C An )

TEMPERATURE(® C) , e.2 .4, &3 o2\
pH(S.U.) .o 8 . 6C o &0
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ~ {4 fe.
SCREEN LENGTH ft.
DEPTE TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV.________ ft.

PHYSICAL CHARACTER OF WATER: Droww . Somg Elnr  <Ang

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: ,SoRuEgcaBed  Doomp

DESCRIPTION OF SURGE TECENIQUER, Ir USED:L2CREATED Sopcae s (4 soeee
; Brock A\ EaTred OSECA

HEIGHT OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF ‘WATER REMovED; [ CO gal.

TIME FOR REMOVALY | .40 " he./min.

5- Gacon

~1-PINT-WATER smm COLLECTED: | 20 sg¢.  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

10.

11.

12.

13.

14,

15‘

16.

WIF DATE _2/29/45 cupex _woTE pate_d/445 SHEET_L oF_(
WELL DEVELOPMENT DATA
WELL NUMBER __ [l - 12 |
2. .
DATE OF INSTALLATION: __ = / 5 / 5
DATE OF DEVELOPMENT: ___3/29 /4%
STATIC WATER LEVEL: BEFORE DEV. (. < . fr. 24—HOURS AFTER O8J. ©.92
QUANTITY OF WATER LOSS DURING DRILLING, IF USED GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _____ GALLONS
og2sS S caos A 20O
. START DURING END
TueB ey (pTy) == BS‘WC‘{L dq4.9
SPEC 18] unhesica 16 | ,  144S e
I ComcTuCHabeeten)) (210 WL LMO _¥D
TEMPERATURE(® C) ‘ 3.7 3.1, 131 (R.O
pH(S.U.) (.0:3 Q.‘)-Z_ ® (‘3" &L
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 12.94 fe.
SCREEN LENGTH s,

DEPTE TO TOP OF SEDIMENT: BEFORE DEV. (3.54 ft.;AFTER DEV._ 4. (O te.

PHYSICAL CHARACTER OF WATER: _ Do.cis The. TAS, SOME  EINE  Sand

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . SO@MIZS ALC  POMP

5 “ < > § -
DESCRIPTION OF SURGE TECENIQUE, I¥ USED: LEPSATED Soowwe oo uw | 4" Soecr

PO BN EATRE. OO LENCTR

HEIGHT OF WELL CASING ABOVE SURFACEK: ft.
QUANTITY OF ‘WATER REMOVED: | 2O gal.

TIME FOR REMOVAL; g =85 " he./min.

5-GAL

L-RINT WATER SAMPLE COLLECTED:___ 20 |405¢(tine)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



P\ 10.

11.

12.

13.

14,

15.

16.

WELL DEVELOPMENT DATA
WELL NUMBER __ (/M gl - |

DATE OF INSTALLATION: _2/22 /Ci Y

DATE OF DEVELORMENT: 3/ ZﬂZQS

[P ,
STATIC WATER LEVEL: BEFORE DEV. O. 84 . ¢e. 24 Howrs aFTER D€V 0. &Y
QUANTITY OF WATER LOSS DURING DRILLING, I USED DA GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
| 265 235 250 (350 1w 45
. START DURING _ BB gm0
TuRBipiTy (NTY) NP (12¥3) (Z:?_O 22.:’) tc- 5. 57
SPECIFIC CONDUCTANCE(umhesiem) 200 241 . 253 24026 25¢
{ MICEoS iemE R (M D _ ' , -
TEMPERATURE(® C) , (£ 5 126 , 17e 177 i1.3 173
PE(S-U.) “‘2 i.-i L‘ 5q .M 62’3 b‘s GtL
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL 18. 1\ fe.
SCREEN LENGTH Lo fe. o
~ &
DEPTE TO TOP OF SEDIMENT: BEFORE DEV._ o (| ft.;AFTER pev. 1 (.98 ¢e.

PHYSICAL CHARACTER OF WATER:_DRaowd, SuFog Sy

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . D12 (€T Tuan SURMECSIDE Poup

o) _ j =72 . ;
DESCRIPTION OF SURGE TECHNIQUR, IF USED: KEOEATED SOLG AL comu (74 Sopey Buck
HEIGHT OF WELL CASING ABOVE SURFACK: f.
QUANTITY OF ‘WATER REMOVED: | \S gal.
TIME FOR REMOVAL,____. O - 35 " hr./min.
N - Gac :
1-RINT WATER SAMPLE COLLECTED: [YCsec  (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



o BY _OTE oATE 32565 cupcx (WIFE nnz-‘i@fﬁ SHEET__L 0F_\

WELL DEVELO
1. WELL NUMBER Vi~ (20
2. DATE OF INSTALLATION: 2,23/40

3. DATE OF DEVELOPMENT: 2/29/45

u. STATIC WATER LEVEL: BEFORE DEV.__ (0. @l  fe. 2¢HowRs-AFTERRRL 10 6
S. QUANTITY OF WATER LOSS DURING DRILLING, IF USED A GALLONS
6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT GALLONS
{220 138 1255 305
7. , . START DURING _END_
T\)ZB(O(W((\)TQ 5. 1 2. 07_ 3-? \a.f
SPECIFIC CONDUCTANCE(umhesiem) =231 244 ,_253 255
(MICESS | GMEN (C.M) ’
TEMPERATURE(® C) ‘ | 7.0 \1,0., (P9 e.&
pH(S.U.) .2 L3, 02 (3
8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL U A0 fe.
9. SCREEN LENGTH ft.
. \G. 2 R
10. DEPTH TO TOP OF SEDIMENT: BEFORE DEV.__ —{o—tf= _ ft.;AFTER pEv. o 29 te.
11. PHYSICAL CHARACTER OF WATER: __DiZowo  THZM CoEAR O OLLUR DuEce
12. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: ,Sofu€s & fomp
2 7] i
13. DESCRIPTION OF SURGE TECHNIQUE, IF USED: [KZ2ZOTED So@eurs waiTw V4 SU0E
: : Rooc BeanNG ZANTICE CENETH O QECC.
4. HEIGHT OF WELL CASING ABOVE SURFACE: ft.
1S. QUANTITY OF -WATER REMovED; 12O gal.
TIME FOR REMOVAL; ____(0:dS " hr./min. '
-G . A
16. .1<PINT WATER SAMPLE COLLECTED:__ | 2O (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR '
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

10.

11.

12.

13.

14.

15.

16.

WIE oaTE (284S cupex _OUTE  pare_4 /M /QSEH}:ET \or_\

WELL DEVELOPMENT DATA
WELL NUMBER | MWW -2

DATE OF INSTALLATION: 3 /ZZ/CfS
DATE OF DEVELOPMENT: _3/28/4S

STATIC WATER LEVEL: BEFORE DEV. 1.5 _ ft. 24 HOURS AFTER N A
QUANTITY OF WATER LOSS DURING DRILLING, IF USED ¥ GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ________ GALLONS
1540 (Ho oo Wl
. START DURING _END
TULdi0iTy e T A a.0G G -A
SPECIFIC CONDUCTANCE(umhessem) J } 249 G , 392 4o
( McroS L EMEN (M "~
TEMPERATURE(® C) _ 4.2 4.5 , 4.5 4.3
pH(S.U.) e3 cb , b6 o5
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ~(d fe.
SCREEN LENGTH \O ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV._______ ft.

PHYSICAL CHARACTER OF WATER: S uww

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: . 208MZu9)8L¢

DESCRIPTION OF SURGE TECENIQUE, IP USED:ZEL084TeQ Suferne wo it (94 S0lee SLCK

Airan o EASTIEE AN i OF OO€ (8

HEIGHT OF WELL CASING ABOVE SURFACK: fe.
QUANTITY OF ‘WATER REMOVED: \OC gal.

TIME FOR REMOVALy_______ |1 0¥ " hr./oin.

£~PINT- WATER SAMPLE COLLECTED: 2ugy  (tize)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



10.

11.

12.

13.

14,

15.

16.

WTF oaTE 3028/9T cupex WS TE nnzi/iﬁéf SHEET_LOF__/_
WELL DEVELOPMENT DATA

wiLL yuMBeR (VW -

DATE OF INSTALLATION: _ 3/ 22 /45

DATE OF DEVELOPMENT: 3/2e/4s

STATIC WATER LEVEL: BEFORE DEV.___~~ 1.O  ft. 24 HOURS AFTER __RA

QUANTITY OF WATER LOSS DURING DRILLING, IF USED N GALLONS

QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT _______ GALLONS
15\9 1535 BS 1030

TueBipity (ots) ' Lg"‘n- 53% J %

SPECIFIC C°“U“*ﬁgﬁm) =24 Ri&_,_zc3 A

TEMPERATURE(® C) , (7.1 ‘e . LS )

pH(S.U.) LA 1.0, L] LA

DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL o) fe.

SCREEN LENGTH ’\Q( ft.

DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV._______ft.

PHYSICAL CHARACTER OF WATER:__ SUCFEW SMEe“ pucn, FrE SAUD

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: A2 Gieruse o g T TORE

DESCRIPTION OF SURGE TECHNIQUE, IP USED: RELEATED S0PRLLOG w i | % sopuE

Biscic ALoNe SATIRE WEL (ENCTH

HEIGHT OF WELL CASING ABOVE SURFACK: ft.
QUANTITY OF WATER REMOVED: 200 gal.

TIME POR REMOVALL | O ‘he.Judn.

55 Gixc

T PINT-WATIR SAMPLE COLLECTED: 20O (time)

DEVELOPMENT CONDITIONS: 1) WELL WATEX IS REASONABLY CLEAR
2) SEDIMENT THICKNESS <& SX OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



BY

e

11.

12.

13.

14.

15.

16.

T oatE (2845 cupex _OOTT oate_4H /AT super_Lor_

WELL DEVELOPMENT DATA
WwELL NUMBER VL wi— 19

DATE OF INSTALLATION:
— /' / _
DATE OF DEVELOPMENT: _>/25/95

STATIC WATER LEVEL: BEFORE DEV.__ > (.3 _ _ ft. 24 HOURS AFTER
QUANTITY OF WATER LOSS DURING DRILLING, I? USED GALLONS
QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT ________ GALLONS
525 1550 105 s 700
. START DURING a2n
ToRBoTY (NTU) EZUN GBS, LG A
SPECIFIC CONDUCTANCE(umbes#en) 245 2¢9 26l 253 2950
(M ICZS (EMED /¢;V\) . _ B
TEMPERATURE(®C) _ (2. | 4.8, \¢4.D 4.0 5.0
pH(S.U.) .| Lo bo Gl b6 G0
DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL fe.
SCREEN LENGTH ft.
DEPTH TO TOP OF SEDIMENT: BEFORE DEV. ft.;AFTER DEV. fe.

PHYSICAL CHARACTER OF WATER:__DQ0con IO il REOWAN, SOME  EoC SAND

TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: e cicr Tugy SCDMTIRBLE CJME

- e N
DESCRIPTION OF SURGE TECENIQUE, IP USED:Re2ZAIED Sv2onG o wrh 17 Soper Bk

A AN~ EAITUPE (B OO (NE

HEIGHT OF WELL CASING ABOVE SURFACE: fe.
QUANTITY OF WATER REMOVED: G gal.

TIME FOR REMOVAL; : __hr./min.

1-PINT WATER SAMPLE COLLECTED: (time)

DEVELOPMENT CONDITIONS: 1) WELL WATER IS REASONABLY CLEAR
2) SEDIMENT THICKNESS & 5X OF SCREEN LENGTH
3) REMOVAL OF S WELL VOLUMES, INCLUDING SATURATED FILTER
ANNULUS

IRNI



WATERLEVEL AND TIDAL INFLUENCE DATA



Project Name
Project No.

Personnel

GROUNDWATER LEVEL MEASUREMENT SHEET

£r_Steer (FTA)

028S - 588

WDODTE

Date

5/17(45

Weather Conditions

Temperature Range

Precipitation

79- &65°

o

Barometric Pressure

Local Municipality

County

State

Virewom Beacn

\/iv26 (A

Equipment No.

Equipment Name

(C364

Sa

CinN ST

Latest Calibration Date

ELEVATION OF | WATER LEVEL GROUNDWATER
PIEZOMETER REFERENCE INDICATOR | ADJUSTED | ELEVATION
NG. DATE/TIME | POINT (F7) |READING (FT)|DEPTH (FT) (FT)
dMmw -) 15145 348 (2.3 3. 30 .33
M) -5 154745 (356 (3.50 S8.80 7.0
MW= 1(2 94245 1400 13.74 ©.0S .69
M - LY A |5745 (404 9. bl L9 7.68
Mol -1I3A (545 (407 1595 _|__8.27 2.68
L dmaw- Y slzAs 140 (1.07 2.36 T2l ]
aMe -3 Ak 9] 9. 08 ©. 3R 7.70
M- |5Aks 1aee|  (3.5% A 7.9
AMw -DlsArks 432 (3.38 5.71 1.7
MW —11) |Si9h5 (440 (3.90 5.25 T1.69




Project Name

GROUNDWATER LEVEL MEASUREMENT SHEET

Project No. 328535 89
Personnel WTFE
Date f§/4"7 /qu;

Weather Conditions

Temperature Range 75 - 850

Precipitation

@,

Barometric Pressure

F1 Steey(hec C:O) lLocal Municipality
County
State

Equipment No.

Equipment Name

\/i«zcnrorn fﬁf&mcr{

V 126 A

2

(0 3CH

SoulnsT

Latest Calibration Date

\ ELEVATION OF | WATER LEVEL GROUNDWATER
PTEZOMETER REFERENGCE | INDICATOR | ADJUSTED | ELEVATION
NO. DATE/TIME | POINT (FT) |READING (FT)|DEPTH (FT){  (FT)
Mw-3S |sA1h5 29l Q.96 482 S. 04
Mos -8 IsAzms 1253] (3,24 ©.91 G D3
eMw-d 154745 3ad] .99 2.60 q. 1%

Moy -121  15A1/4T 310 ©.42

w1 [7ks 3e | (.42 623 5. 19
G M-V IS4 1322] _ (6.09 9.05 _15.04
pMw-10T7 150745 1333] 0. O) 9.491 1 .10
CMw -2 BA7245 1337l 13.82 7-338 G. 14
Mo -1(5 154245 1445]  4.45 4.33 5.12




GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name

F1 <~rq,2~r (AUToCﬂAn)Loca] Municipality ![“Q(:[MA BEACH

Project No.

_0285- 590 County
Personnel WTFE State V(e GiaiA
Date TA 7 /Cf ]
Weather Conditions
Temperature Range 75 -85° Equipment No. (G365
Precipitation O’ Equipment Name Socimsr
Barometric Pressure lLatest Calibration Date
ELEVATION OF | WATER LEVEL GROUNDWATER]
PIEZOMETER REFEREINCE INDICATCR ADJUSTED | ELEVATION
NG . DATE/TIME | POINT (FT) |READING (FT)|DEPTH (FT) (FT)
IMw -3 15/2h5 15i6]  12.28 7.80 4. 498
M - 119 |FA0/as sarl 1234 2.87 4.47
D32l srks ised ] 1276 8.3s LY
M- (70 54785 1520 (S, 2) (5.857 4. o4
MG - ( |S/ks is42]  19.60 (©.89 _ 1 4.7
|
l
|
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Remedial Investigation Report
FTA, LARC 60, and Auto Craft Sites
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Sl“ SLED

May 11, 1995

Mr. Tony Pace

Malcolm Pirnie, Inc.

Suite 400

11832 Rock Landing Drive

D, RUNEY & ASSOCIATES, P.C.

ENGINEERS ® PLANNERS ® SURVEYORS

Newport News, VA 23606-4206

Re:  Final Report
Fort Story

Groundwater Monitoring Program
Horizontal and Vertical Control Survey

Virginia Beach, VA
(SRA #95-819 \5122)

Dear Mr. Pace:

The revised information concerning the referenced monitorin
coordinates for GW3, SB4 and SB5 have been included.
inner well casing (lip, not cap) elevation.

s WK ©E v e =8 »..-,.-.--?
q

3

Pl -

f

MAY 1 11995

g wells is provided below. The

"PVC" refers to the top of the PVC

"Concrete" refers to the elevation of the top of the

concrete pad at a black mark on the concrete. "SB" denotes soil boring; "SS" denotes

Malcolm Pirnie, Inc.
Identification

LARC SITE:
MW-115
MW-117
* MW-118
6MW-1
6MW-2
6MW-3D
6MW-3S
6MW-4
SD1, Top Water, 4/22/95
SD2, Top Water, 4/22/95
GW1
GW2 & GW17
GW3 & SB4
GWS
GW6
- GW7

11832 ROCK LANDING DRIVE, SUITE 203 ® NEWPORT NEWS, VIRGINIA 23606

Concrete

Coordinates

N 225436.9
N 225250.7
N 225959.0
N 225426.9
N 226033.4
N 226033.3
N 226409.2
N 226224.9
N 226219.0
N 225448.7
N 225531.7
N 225884.9
N 225539.4
N 226168.4
N 226069.0

surface soil and "SD" denotes sediment point. * Denotes well used as bench mark. The

identification numbers match the information shown on the Location Maps prepared by

E 2724496.3
E 2724498.5
E 2724148.7
E 2724484 .8
E 2724546.9
E 2724551.2
E 2724351.0
E 2724382.2
E 2724529.5
E 2724567.8
E 2724506.9
E 2724581.9
E 2724370.2
E 2724703.4
E 2724415.3

* (804) 873-3386, FAX (804) 873-0757



Mr. Tony Pace

May 11, 1995
Page 2

GW8
GW9
GW10
GW12
GW13
GW14
GW15
GW16
GW18
GW19
GW20
GW21
GwW22
Gw23
Gw24
GW25
SB1
SB2
SB3
SBS5

SB6 & GW4
SB7 & GW11

SB8

SB9

SB10
SB11
SB12
SB13
SB14
SB15

SB16 (APPROX. COORDS

SB17
SB18
SB19
SB20
SB21
SB22
SB23

.- STAKE KNOCKED D

N 226064.0
N 226159.1
N 226186.4
N 225774.6
N 225741.4
N 226422.9
N 226079.2
N 225567.4
N 226273.8
N 226182.3
N 226196.6
N 226180.1
N 226576.0
N 226561.9
N 225887.7
N 226934.5
N 225395.1
N 225385.0
N 225414.2
N 225958.7
N 225968.9
N 225988.1
N 226032.6
N 226025.9
N 226030.9
N 226114.1
N 226104.2
N 226091.5
N 226149.9
N 226155.3
OWN)
N 226146.0
N 226188.4
N 226191.7
N 226196.3
N 226199.3
N 226247.8
N 226251.4
N 226251.5

E 2724691.7
E 2724541.0
E 2724495.5
E 2724468.9
E 2724249.1
E 2723951.9
E 2725175.6
E 2724792.9
E 2724675.5
E 2724589.4
E 2724330.9
E 2724849.4
E 2724684.5
E 2725219.2
E 2724903.4
E 2724792.7
E 2724481.1
E 2724460.6
E 2724469.3
E 2724550.6
E 2724515.1
E 2724584.8
E 2724450.8
E 2724631.5
E 2724719.4
E 2724493.0
E 2724585.1
E 2724691.7
E 2724690.9
E 2724583.9

E 2724494 .0
E 2724730.8
E 2724643.0
E 2724548.4
E 2724445.6
E 2724299.4
E 2724493.6
E 2724387.2

TR



Mr. Tony Pace
May 11, 1995
Page 3

FTA SITE:

*

MW-111
MW-112
MW-113A

MW-114A (MW-14A)

4AMW-1
4MW-2D
4MW-28S
4MW-3
4MW-4
4MW-5
GW1
GW2
GW3 & SB4
GW4
GW5
GW6
GW7
GW38
GW9
GW10
GW11
GW12
GW13
GW14
GW16
GW17
GW18
GWI19
GW20
GW21
GWw22
GW23
SB1
SB2
SB3
SBS
SB6
SB7
SB9
SB10

N 223674.5
N 223835.8

N 224288.3
N 223776.7
N 223765.2
N 223680.3
N 223636.2
N 223840.7
N 224367.8
N 224258.6
N 224103.2
N 224046.4
N 223820.9
N 223785.4
N 223709.8
N 223884.5
N 223795.6
N 223766.4
N 223775.6
N 223642.1
N 223775.5
N 223834.7
N 223875.2
N 223743.8
N 223849.2
N 223901.5
N 223931.7
N 223883.7
N 223747.9
N 223689.7
N 224321.3
N 224283.0
N 224291.1
N 224068.2
N 224050.9
N 223819.8
N 223725.6
N 223742.6

E 2720726.2
E 2721089.1

E 2720483.7
E 2720769.3
E 2720771.0
E 2720866.4
E 2721275.8
E 2721088.1
E 2720785.8
E 2720863.0
E 2720722.2
E 2720773.4
E 2720667.8
E 2720723.8
E 2720772.4
E 2720943.5
E 2720979.8
E 2721098.6
E 2721153.7
E 2720786.0
E 2720814.9
E 2721077.7
E 2721024.6
E 2720665.7
E 2720822.7
E 2721106.3
E 2721020.2
E 2721175.0
E 2720873.1
E 2720578.0
E 2720810.9
E 2720819.9
E 2720858.0
E 2720803.0
E 2720735.2
E 2720692.1
E 2720693.9
E 2720748.3



Mr. Tony Pace

May 11, 1995
Page 4

SB11 .
SB12
SB13
SB14
SB15
SB16
SB17
SB18
SB19

SB20 & GW15

SB21
SB22
SS23
SS24
SS25
SS26
SS27
SS28
SD1
SD2
SD3
SD4

CRAFT SITE:

MW-119

* MW-120
T™MW-1
TMW-2
TMW-3
GW3
GWe6

SB1 & GW1
SB2 & GW2

SB3

SB4 & GW4
SBS & GWS5

SB6

N 223800.4
N 223808.3
N 223735.7
N 223767.6
N 223882.7
N 223867.5
N 223842.8
N 223834.3
N 223830.7
N 223865.9
N 223779.5
N 223743.6
N 224289.2
N 224302.3
N 224279.4
N 224090.9
N 224065.1
N 224079.0
N 223720.2
N 223650.8
N 223602.5
N 223574.1

N 224825.0
N 224724.7
N 224644.2
N 224902.7
N 224818.2
N 224781.6
N 224920.0
N 224649.4
N 224778.0
N 224782.7
N 224851.5
N 224800.4
N 224761.4

E 2720756.7
E 2720707.6
E 2720728.5
E 2720661.3
E 2720985.7
E 2721038.5
E 2721004.5
E 2721076.4
E 2721033.6
E 2721126.1
E 2721145.2
E 2721026.8
E 2720794.0
E 2720833.0
E 2720834.8
E 2720755.0
E 2720748.6
E 2720785.1
E 2721193.1
E 2721111.4
E 2720931.1
E 2720741.5

E 2728717.7
E 2728729.2
E 2728675.8
E 2728642.8
E 2728719.5
E 2728676.0
E 2728751.0
E 2728664.1
E 2728591.5
E 2728672.9
E 2728629.9
E 2728755.0
E 2728712.8



S R PR AR I

Mr. Tony Pace
May 11, 1995
Page 5

The elevations are based on bench marks provided by Malcolm Pirnie, Inc. and the
coordinates are based on coordinate system information provided by Malcolm Pirnie, Inc.

Please call if there are any questions or if additional information is required.

Sincerely,

SLEDD, RUNEY & ASSOCIATES, P.C.

Garrett 5} Runey, II, P/., L.S.
Vice Président

GSR/bsc
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Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virgini: Site

)

MOBILE LABORATORY DATA

Page #1

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GWM4-11 Vinyl Chloride <10 ug/L Water 2/22/95 ---
1,1 DCE <10 ug/L Water 2/22/95

Cis 1,2-DCE <10 ug/L Water 2/22/95 -

Benzene <10 ug/L Water 2/22/95 ---

| TCE <10 ug/L Water | 2/22/95

PCE <10 ug/L Water 2/22/95 .-

GW04-10 | _Vinyl Chloride <10 ug/L Water 2/22/95 ---
1,1-DCE <10 ug/L Water 2/22/95 ---

Cis-1,2-DCE <10 ug/L Water 2/22/95

Benzene <10 ug/L Water 2/22/95 s

TCE <10 ug/L Water 2/22/95 ---

PCE <10 ug/L Water 2/22/95 ---

All positive results for vinyl chloride should be considered estimated due to an interfering peak.

Smith5/1528004




A

Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #2

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GW0M4-09 Vinyl Chloride <10 ug/L Water 2/22/95 ---
1,1 DCE <10 ug/L Water 2/22/95 -

Cis 1,2-DCE <10 ug/L Water 2/22/95 —

‘| Benzene <10 ug/L Water 2/22/95 -

TCE <10 ug/L Water 2/22/95 ---

PCE <10 ug/L Water 2/22/95 ---

GWM-12 | Vinyl Chloride <10 ug/L Water 2/22/95 -—-
1,1-DCE <10 ug/L Water 2/22/95 -

Cis-1,2-DCE <10 ug/L Water 2/22/95

Benzenc <10 ug/L Water 2/22/95 ---

TCE <10 ug/L Water 2/22/95

FCE <10 ug/L Water 2/22/95 ---

All positive results for vinyl chliide should be cor idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #3

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GW04-007 | _Vinyl Chloride <10 ug/L Water 2/23/95 —
1,1 DCE <10 ug/L Water 2/23/95 —
Cis 1,2-DCE <10 ug/L Water 2/23/95 ---
Benzene <10 ug/L Water 2/23/95 ---
_| . TCE <10 ug/L. Water 2/23/95
PCE <10 ug/L Water 2/23/95 -
GW04-005 | Vinyl Chloride <10 ug/L Water 2/23/95 —
1,1-DCE <10 ug/L Water 2/23/95 ---
Cis-1,2-DCE, <10 ug/L Water 22395 | -
| Benzene <10 ug/L Water 2/23/95 —
TCE <10 ug/L Water 2/23/95 -
LPCE <10 ug/L Water 2/23/95

All positive results for vinyl chliride should be cor- idered estimated due to an interfering peak.

Smith5/152800+4




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virgini: Site

)

MOBILE LABORATORY DATA

Page #4

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
D ug/L Sampled Sampled
GW04-006 Vinyl Chloride >50 ug/L Water 2/23/95 —
1,1 DCE <10 ug/L Water 2/23/95 ---
Cis 1,2-DCE <10 ug/L Water 2/23/95 —
| Benzene <10 ug/L Water 2/23/95 —-
TCE <10 ug/L Water 2/23/95 _—
| PCE <10 ug/L Water 2/23/95
GWO04-008 | Vinyl Chloride <10 ug/L Water 2/23/95 -
1,1-DCE <10 ug/L Water 2/23/95 —
| Cis-1,2-DCE <10 ug/L Water 2/23/95
Benzene <10 ug/L Water 2/23/95 —
|_TCE <10 ug/L Water 2/23/95 ---
| LPCE <10 ug/L Water 2/23/95

All positive rasults for vinyl chloride should be con-idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

~ Location: Fort Story, Virginiz Site

}

MOBILE LABORATORY DATA

Page #5

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GW04-004 Vinyl Chloride <10 ug/L Water 2/23/95 ---
1,1 DCE <10 ug/L Water 2/23/95 ---

Cis 1,2-DCE <10 ug/L Water 2/23/95 —

Benzene <10 ug/L Water 2/23/95 —

TCE <10 ug/L Water 2/23/95 _—

PCE <10 ug/L Water 2/23/95

GWO04-004 TP Vinyl Chloride <10 ug/L Water 2/23/95 ---
1,1-DCE <10 ug/L Water 2/23/95 ---

1 Cis-1,2-DCE <10 ug/L Water 2/23/95 ==

Benzene <10 ug/L Water 2/23/95 ---

TCE <10 ug/L Water 2/23/95 ---

| PCE <10 ug/L ‘Water 2/23/95

All positive results for vinyl chloride should be con-idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #6

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GW04-001 Vinyl Chloride <10 ug/L Water 2/23/95 ---
| 1,1 DCE <10 ug/L Water 2/23/95 -
| Cis 1,2-DCE <10 ug/L Water 2/23/95
Benzene <10 ug/L Water 2/23/95 —
TCE <10 ug/L Water 2/23/95 —-
| PCE <10 ug/L Water 2/23/95
GWM4-003 Vinyl Chloride 74 ug/L Water 2/24/95 ---
1,1-DCE <5.0 ug/L Water 2/24/95 -
Cis-1,2-DCE <5.0 ug/L Water 2/24/95
| Benzene <5.0 ug/L Water 2/24/95 -
| TCE <5.0 ug/L Water 2/24/95 -
PCE <5.0 ug/L Water 2/24/95 ---

All positive results for vinyl chloride should be considered estimated due to an interfering peak.

Smith5/1528004




Client; EARTH TECH-Richmnnd, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #7

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GW04-013 Vinyl Chloride 12 ug/L Water 2/24/95 ---
11,1 DCE <5.0 ug/L Water 2/24/95 ---
| Cis 1,2-DCE <5.0 ug/L Water 2/24/95 s
Benzene <5.0 ug/L Water 2/24/95 —
TCE <5.0 ug/L Water 2/24/95 ---
| .PCE <5.0 ug/L Water 2/24/95
GWM-002 | Vinyl Chloride 7.0 ug/L Water 2/24/95 ---
| 1,1-DCE <50 ug/L Water 2/24/95 -
| Cis-1,2-DCE <5.0 ug/L Water 2/24/95
| Benzene <5.0 ug/L Water 2/24/95 ---
|_.TCE <5.0 ug/L. Water 2/24/95
. PCE <5.0 ug/L Water 2/24/95

All positive results for vinyl chloride should be con idered estimated due to an interfering peak.

Smith5/1528004




) MOBILE I’,ABORATORY DATA Page #8 ’
Client: EARTH TECH-Richmond, VA
Location: Furt Story, Virgini: Site “Project Number: 1528-004
Sample Compound Result Units Matrix Date Time
1D - ug/L Sampled Sampled
GW07-002 Vinyl Chloride <50* ug/L Water 2/24/95 —
1,1 DCE <50 ug/L Water 2/24/95 -—-
Cis 1,2-DCE <5.0 ug/L Water 2/24/95 -
Benzene <5.0 ug/L Water 2/24/95 s
TCE <5.0 ug/L Water 2/24/95
PCE <5.0 ug/L Water 2/24/95 .
GW07-005 Vinyl Chloride 7.2 ug/L Water 2/24/95 ---
1,1-DCE <5.0 ug/L Water 2/24/95 o
| Cis-1,2-DCE <5.0 ug/L Water 2/24/95 -
Benzene <5.0 ug/L Water 2/24/95 _—
| .TCE <5.0 ug/L Water 2/24/95
PCE <5.0 ug/L Water 2/24/95 ---

All positive results for vinyl chloride should be cor:idered estimated due to an interfering peak.

*Raised dete.tion limit due to interfering peak.

Smith5/1528004




MOBILE LABORATORY DATA
Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

Page #9

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time

D ug/L Sampled Sampled
GW07-003 Vinyl Chloride <50* ug/L Water 2/27/95 ---
1,1 DCE <5.0 ug/L Water 2/27/95 —
Cis 1,2-DCE <5.0 ug/L Water 2/27/95 -
Benzene <5.0 ug/L Water 2/27/95 -
TCE <5.0 ug/L Water 2/27/95 —
PCE <5.0 ug/L Water 2/27/95 ---
GWO07-004 Vinyl Chloride 8.9 ug/L Water 2/27/95 ---
1,1-DCE <5.0 ug/L Water 2/27/95 —
Cis-1,2-DCE <5.0 ug/L Water 2/27/95 -
_ | Benzene <5.0 ug/L Water 2/27/95 ---
TCE <5.0 ug/L Water 2/27/95
| PCE <5.0 ug/L Water 2/27/95

Al positive results for vinyl chloride should be con-idered estimated due to an interfering peak.

*Raised detection limit due to interfering peak.

Smith5/1528004




Client: EARTH TECIH-Richmond, VA

Location: Fort Story, Virginii Site

)

MOBILE LABORATORY DATA

Page #10

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GW07-001 Vinyl Chloride <30%* ug/L Water 2/27/95 —
1,1 DCE <5.0 ug/L Water 2/27/95 —
Cis 1,2-DCE <5.0 ug/L Water 2/27/95 -
| Benzene <5.0 ug/L Water 2/27/95 ---
TCE <5.0 ug/L Water '2/27/95 —
PCE <5.0 ug/L Water 2/27/95 ---
GWM4-014 Vinyl Chloride 11%* ug/L Water 2/27/95 ---
1,1-DCE <5.0 ug/L Water 2/27/95 s
Cis-1,2-DCE <5.0 ug/L Water 2/27/95 ---
| Benzene <5.0 ug/L Water 2/27/95 -
|TCE <5.0 ug/L. Water 2/27/95
PCE <5.0 ug/L Water 2/27/95

All positive results for vinyl chloride should be con idered estimated due to an interfering peak.

*Raised detection limit due to interfering peak.

Smith5/1528004

**Separate vial duplicate was 26 ug/l.
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MOBILE LABORATORY DATA Page #11
Client: EARTH TECH-Richniond, VA
Location: Fort Story, Virginis Site ‘ ‘ Project Number: 1528-004
Sample Compound Result Units Matrix -~ Date Time
1D _ ug/L Sampled Sampled
GW04-15 Vinyl Chloride 12* ug/L Water 2/27/95 -
1,1 DCE <5.0 ug/L Water 2/27/95 -
| Cis 1,2-DCE <5.0 ug/L Water 2/27/95 ---
Benzene <5.0 ug/L Water 2/27/95 ---
| TCE <5.0 ug/L Water 2/27/95 -
PCE <5.0 ug/L Water 2/27/95 .
GWO04-014-20 | Vinyl Chloride 6.6 ug/L Water 2/27/95 -
1,1-DCE <5.0 ug/L Water 2/27/95 s
Cis-1,2-DCE <5.0 ug/L Water 2/27/95 ---
Benzene <5.0 ug/L Water 2/27/95 -
TCE <5.0 ug/L Water 2/27/95 -
PCE <5.0 ug/L. Water 2/27/95 -

All positive results for vinyl chloxide should be cor: idered estimated due to an interfering peak.

*Separate vial duplicate was 12 ug/l.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #12

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GW04-016 Vinyl Chloride 83 ug/L Water 2/28/95 -
1,1 DCE <5.0 ug/L Water 2/28/95 —

Cis 1,2-DCE <5.0 ug/L Water 2/28/95 ---

Benzene <5.0 ug/L Water 2/28/95 —

TCE <5.0 ug/L Water 2/28/95 ---

PCE <5.0 ug/L Water 2/28/95 s

GW04-017 Vinyl Chloride 6.2% ug/L Water 2/28/95 -
1,1-DCE <5.0 ug/L Water 2/28/95 —

Cis-1,2-DCE <5.0 ug/L Water 2/28/95 ---

Benzene <5.0 ug/L Water 2/28/95 s

|.TCE <5.0 ug/L Water 2/28/95 -

PCE <5.0 ug/L Water 2/28/95

All positive results for vinyl chlciride should be conidered estimated due to an interfering peak.

*Separate vial duplicate was 6.7 ug/l.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Furt Story, Virginiu Site

)

MOBILE LABORATORY DATA

Page #13

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled 'Sampled
GW04-019 Vinyl Chloride <5.0 ug/L. Water 2/28/95 ---
1,1 DCE <5.0 ug/L Water 2/28/95 ---
Cis 1,2-DCE <5.0 ug/L Water 2/28/95
Benzene <5.0 ug/L Water 2/28/95 -
TCE <5.0 ug/L Water 2/28/95 —
PCE <5.0 ug/L Water 2/28/95 —
GW0M-20 Vinyl Chloride <5.0 ug/L Water 2/28/95 ---
1,1-DCE <5.0 ug/L Water 2/28/95 ---
Cis-1,2-DCE <5.0 ug/L. Water 2/28/95 -
Benzene <5.0 ug/L Water 2/28/95 -
TCE <5.0 ug/L Water 2/28/95 —
PCE <5.0 ng/L Water 2/28/95

All positive results for vinyl chloride should be con'irlered estimated due to an interfering peak.

Smith5/1528004
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Client: EARTH TECH-Richmind, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #14

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GW04-21 Vinyl Chloride <5.0 ug/L Water 2/28/95 —
1,1 DCE <5.0 ug/L Water 2/28/95 ---

Cis 1,2-DCE <5.0 ug/L Water 2/28/95 —

Benzene <5.0 ug/L Water 2/28/95 --—-

| .TCE <5.0 ug/L Water 2/28/95

PCE <5.0 ug/L Water 2/28/95

GW04-014-22 Vinyl Chloride <5.0 ug/L Water 2/28/95 ---
1,1-DCE <5.0 ug/L Water 2/28/95

Cis-1,2-DCE <5.0 ug/L Water 2/28/95

Benzene <5.0 ug/L Water 2/28/95 —

|.TCE <5.0 ug/L Water 2/28/95

PCE <5.0 ug/L Water 2/28/95

All positive results for vinyl chloride should be cor: .idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fart Story, Virgini: Site

MOBILE LABORATORY DATA

Page #15

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
ID ug/L Sampled Sampled

GW04-022 Vinyl Chloride <5.0 ug/L Water 2/28/95 -
1,1 DCE <5.0 ug/L Water 2/28/95 —

| Cis 1,2-DCE <5.0 ug/L Water 2/28/95 ---

Benzene <5.0 ug/L Water 2/28/95 se

TCE <5.0 ug/L Water 2/28/95 —

| PCE <5.0 ug/L Water 2/28/95 ---

GW04-023 | Vinyl Chloride <5.0 ug/L Water 3/1/95 ---
1,1-DCE <5.0 ug/L Water 3/1/95 —

| Cis-1,2-DCE <5.0 ug/L Water '3/1/95

Benzene <5.0 ug/L Water 3/1/95 ---

TCE <5.0 ug/L Water 3/1/95 -

PCE <5.0 ug/L Water 3/1/95 -—-

All positive results for vinyl chloride should be corsidered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginiu Site

)

MOBILE LABORATORY DATA

Page #16

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GWO06-03 Vinyl Chloride <5.0 ug/L Water 3/1/95 —-
| 1,1 DCE <5.0 ug/L Water 3/1/95 -
Cis 1,2-DCE 13 ug/L Water 3/1/95 -
Benzene <5.0 ug/L Water 3/1/95 i
TCE 180 ug/L Water 3/1/95 —
| PCE 160 ug/L Water 3/1/95
GW06-002 | Vinyl Chloride <25 ug/L Water 3/1/95 —
1,1-DCE <25 ug/L Water 3/1/95
Cis-1,2-DCE 150 ug/L Water 3/1/95 ---
Benzene <25 ug/L Water 3/1/95 ol
TCE 47 ug/L. Water 3/1/95 o
PCE <25 ug/L Water 3/1/95

All positive 1 sults for vinyl chloride should be coi: sidered estimated due to an interfering peak.

Smith5/1528004
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MOBILE LABORATORY DATA

Client: EARTH TECH-Richuiond, VA

Location: Fort Story, Virginiu Site

Page #17

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled
GW06-001 |_Vinyl Chloride <5.0 ug/L Water 3/1/95 .
{ 1,1 DCE <50 ug/L Water 3/1/95 -
| Cis 1,2-DCE <5.0 ug/L Water 3/1/95 ---
Benzene <5.0 ug/L Water 3/1/95 -
TCE <5.0 ug/L Water 3/1/95 —
| PCE <5.0 ug/L Water 3/1/95 ---
GW06-005 Vinyl Chloride <10* ug/L Water 3/1/95 ---
| 1,1-DCE <5.0 ug/L Water 3/1/95 s
Cis-1,2-DCE <5.0 ug/L Water 3/1/95 —
| Benzene <5.0 ug/L Water 3/1/95 -—
| -.TCE <5.0 ug/L Water 3/1/95
PCE <5.0 ug/L Water 3/1/95 o

All positive results for vinyl chloride should be cor-idered estimated due to an interfering peak.

*Detection limit raised due to interfering peaks.

Smith5/152800-




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginis Site

)

MOBILE LABORATORY DATA

Page #18

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
ID ug/L Sampled Sampled

GWO06-007 Vinyl Chloride <5.0 ug/L Water 3/2/95 ---
1,1 DCE <5.0 ug/L Water 3/2/95 ---

Cis 1,2-DCE <5.0 ug/L Water 3/2/95

Benzene <5.0 ug/L Water 3/2/95 ---

TCE <5.0 ug/L Water 3/2/95 -

PCE <5.0 ug/L Water 3/2/95 —

GWO06-008 | Vinyl Chloride 21 ug/L. Water 3/2/95 —
1,1-DCE <5.0 ug/L Water 3/2/95

Cis-1,2-DCE <5.0 ug/L Water 3/2/95 ---

| Benzene <5.0 ug/L Water 3/2/95 ---

TCE <5.0 ug/L Water 3/2/95

PCE <5.0 ug/L Water 3/2/95 ---

All positive results for vinyl chluride should be con:idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fart Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #19

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
1D ug/L Sampled Sampled

GWO06-006 Vinyl Chloride 60 ug/L Water 3/2/95 s
| 1,1 DCE <10 ug/L Water 3/2/95

Cis 1,2-DCE <10 ug/L Water 3/2/95 -

| Benzene <10 ug/L Water 3/2/95 -

TCE <10 ug/L Water 3/2/95

PCE <10 ug/L Water 3/2/95 -

GW06-019 Vinyl Chloride 11 ug/L Water 3/2/95 ---
1,1-DCE <5.0 ug/L Water 3/2/95 —

Cis-1,2-DCE <5.0 ug/L Water 3/2/95 —

Benzene <5.0 ug/L Water 3/2/95 ---

|.TCE <5.0 ug/L Water 3/2/95

PCE <5.0 ug/L Water 3/2/95 -

All positive results for vinyl chloride should be con-idered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmand, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #20

Projéect Number: 1528-004

Sample Compound Result Units Matrix Déte Time
1D ug/L Sampled Sampled
GWO06-010 Vinyl Chloride 200 ug/L Water 3/2/95 -
| 1.1 DCE <5.0 ug/L Water 3/2/95
Cis 1,2-DCE <5.0 ug/L Water 3/2/95
_| Benzene <5.0 ug/L Water 3/2/95 -
| TCE <5.0 ug/L Water 3/2/95 -
PCE <5.0 ug/L. Water 3/2/95
GWO06-020 Vinyl Chloride 24 ug/L, Water 3/3/95 ---
1,1-DCE <5.0 ug/L Water 3/3/95 -
| Cis-1,2-DCE <5.0 ug/L Water 3/3/95
Benzene <5.0 ug/L Water 3/3/95 —
TCE <5.0 ug/L Water 3/3/95 _—
| LPCE <5.0 ug/L Water 3/3/95 .

All positive results for vinyl chloride should be conzidered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

MOBIL.. LABORATORY DATA

Page #21

Projéect Number: 1528-004

Sample Compound Result Units Matrix Date Time

1D ug/L Sampled Sampled
GW06-009 Vinyl Chloride 85 ug/L Water 3/3/95 _—
1 1,1 DCE <10 ug/L Water 3/3/95 —a
Cis 1 ,2-DCE <10 ug/L. Water 3/3/95 —-
Benzene <10 ug/L Water 3/3/95 -
TCE <10 ug/L Water 3/3/95
PCE <10 ug/L Water 3/3/95 —
GWO06-018 Vinyl Chloride 110 ug/L Water 3/3/95 ---
1 1,1-DCE <5.0 ug/L Wafer 3/3/95 s
Cis-1,2-DCE <5.0 ug/L Water 3/3/95 -
| _|_Benzene <5.0 ug/L Water 3/3/95 ---
TCE <5.0 ug/L Water 3/3/95 ---
PCE <5.0 ug/L Water 3/3/95 s

All positive results for vinyl chloride should be con iidered estimated due to an interfering peak.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

MOBILE LABORATORY DATA

Page #22

Project Number: 1528-004

Sample Compound Result Units | Matrix Date Time
1D ug/L Sampled Sampled
GWO06-021 Vinyl Chloride 56* ug/L Water 3/3/95 ---‘
1,1 DCE <5.0 ug/L Water 3/3/95 ---
Cis 1,2-DCE <5.0 ug/L Water 3/3/95 -
Benzene <5.0 ug/L Water 3/3/95 -
TCE <5.0 ug/L Water 3/3/95 —
PCE <5.0 ug/L Water 3/3/95 -
GW06-022 Vinyl Chloride 18 ug/L Water 3/3/95 -—-
1,1-DCE <5.0 ug/L Water 3/3/95
Cis—1,2-DCE <5.0 ug/L Water 3/3/95 —
Benzene <5.0 ug/L Water 3/3/95 —
TCE <5.0 ug/L Water 3/3/95 ---
PCE <5.0 ug/L, Water 3/3/95

All positive results for vinyl chloride should be conidered estimated due to an interfering peak.

*Estimated due to linear range.

Smith5/1528004




Client: EARTH TECH-Richmond, VA

Location: Fort Story, Virginia Site

)

MOBILE LABORATORY DATA

Page #23

Project Number: 1528-004

Sample Compound Result Units Matrix Date Time
D ug/L Sampled Sampled

GW06-023 Vinyl Chloride 13 ug/L Water 3/3/95 —
1,1 DCE <5.0 ug/L Water 3/3/95 e

Cis 1,2-DCE <5.0 ug/L Water 3/3/95 —

Benzene <5.0 ug/L Water 3/3/95 -

TCE <5.0 ug/L Water 3/3/95 —

PCE <5.0 ug/L Water 3/3/95 ---

GW06-024 Vinyl Chloride 24 ug/L Water 3/3/95
1,1-DCE <5.0 ug/L Water 3/3/95 -

| Cis-1,2-DCE <5.0 ug/L Water 3/3/95 i

Benzene <5.0 ug/L Water 3/3/95 —

TCE <5.0 ug/L Water 3/3/95

| PCE <5.0 ug/L Water 3/3/95

All positive results for vinyl chloride should be con<idered estimated due to an interfering peak.

Smith5/1528004




Screened value from

Sample Location Date Results || Sample Location Date Results || Sample Location Date Results || Blanks Date Result
GWO04 (PTA) Analyzed | (ppm) |[GW-07 (Autocraft)| Analyzed | (ppm) || GW-07 (LARC) | Analyzed | (ppm) (ppm)
GWO04-001 2-23 ND GW07-001 2-27 ND GW06-001 3-1 ND Blank 2-22 ND
GW04-002 2-24 ND GW07-002 2-24 ND GW06-002 3-1 8 Blank 2-23 ND
GW04-003 2-24 ND GW07-003 2-27 ND GW06-002 3-1 8 Blank 2-24 ND
Duplicate
GW04-004 2-23 ND GW07-004 2-27 ND GW06-003 3-1 <5 Blank 3-2 ND
GW04-004 2-23 ND GW07-005 2-24 ND GW06-005 3-2 ND Blank 3-3 ND
Duplicate
GWO04-005 2-23 ND GWO06-006 3-2 ND
GW04-006 2-23 13.0' GW06-007 3-2 ND
GW04-007 2-23 ND GWO06-008 3-2 <5
GW04-008 2-23 ND GW06-009 3-3 <5
GW04-009 2-22 <5 GW06-010 3-2 ND
GWO04-010 2-22 <5 GW06-018 3-3 ND
GW04-011 2-22 <5 GW06-019 3-2 <5
GW04-012 2-22 ND GW06-020 3-3 ND
GW04-013 2-24 ND GWO06-020 Matrix |3-3 1.9
spike 2 ppm
GW04-014 2-27 ND GW06-021 3-3 ND
GW04-014-20 2-28 ND GW06-022 3-3 ND
GW04-014-20 2-28 ND GW06-023 3-3 ND
Duplicate
GW04-014-22 3-1 ND GW06-024 3-3 ND
GWO04-015 2-27 ND
GW04-015 Matrix |2-27 2.1
spike 2 ppm
GW04-016 2-28 ND
GW04-017 2-28 ND
GW04-019 2-28 ND
GWO04-020 2-28 ND
GW04-021 2-28 ND
GW04-022 3-1 ND
GW04-023 3-1 ND

<.5: THP components detected but below quantification limits

ND =

L\WP\MCLIENTWMALCOLMP LTR

(

Non detected

ANU-PID, analysis suggested TPH "heavy-fraction”
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Environmental Technology
of North America, Inc.

A HzWaste Company

February 20, 1995

Mr. Donald W. Dow, Jr.

U.S. Army Corps of Engineers
Southern Virginia Area Office
P.O. Drawer B

Fort Eustis, Virginia 23604

RE: Contract DACA65-94-D-0067
Delivery Order 0013
Additional Data for Building 1081, Fort Story, Virginia .
ETI Job No. 1395-V13

Dear Mr. Dow:

Environmental Technology of North America, Inc. (ETI) is pleased to provide additional data to
help determine the extent of waste oil contamination at Fort Story’s Building 1081. We have
investigated the area where excavated soils are thought to have been used as backfill in the
excavation created after the removal of a 10,000-gallon waste oil tank. ETI used Direct Push
Technology (DPT), a quick and accurate sampling method, to collect continuous soil samples at
four locations around the inside perimeter of the backfilled area and at one location in the center
of the backfilled area (see Attachment 1). Each continuous soil sample was screened with a
photoionization detector (PID) and a sample was collected from the backfill material exhibiting
the highest PID reading per the state’s request (Attachment 2). Samples were sent to an off-site
Missouri River District U.S. Army Corps of Engineers (COE)-approved laboratory for total
petroleum hydrocarbon (TPH) analysis. A composite sample from the five borings was collected
and analyzed for TPH and disposal parameters. A composite of four grab samples from the soil
stockpile was collected and analyzed for TPH and disposal parameters.

Following collection of all soil samples. a clean. dedicated ground water sampling probe was used
to collect a ground water sample from the boring in the center of the backfilled tank pit. The
sample was collected using a Teflon® bailer. The ground water sample was analyzed for TPH,
benzene, toluene, ethyl benzene and xylenes (BTEX), perchloroethylene (PCE), and PCE
breakdown components. The use of DPT methodology generated no well cuttings, which would
have required additional sampling and costly disposal. Due to access problems (deep sand), DPT
proved to be the most etfective tool to complete the work.

The field investigation was conducted on 'January 26, 1995. Soil borings were advanced using
the DPT rig and a 4-foot corer that collects the cores in an acetate sleeve. By observing the cores
in the acetate sleeve. it was possible to differentiate between the backfill material (coarse white
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Mr. Donald W. Dow. Jr.
February 20, 1995
Page 2

sand) and the native material (medium tan sand). PID readings were taken by slitting the sleeve

lengthwise and moving the PID probe down the length of the core. The results for the PID
screening are presented in Attachment 3.

The ground water sampling depth was selected based on observation of saturated soils in the soil
cores between 10.5 feet and 12 feet below ground surface. The ground water sample was

collected from the interval between 11.2 feet to 12.2 feet below ground surface at soil sampling
location 5.

Analytical Results

Soil samples collected from the backfill material were analyzed for TPH volatiles and
semivolatiles using United States Environmental Protection Agency (EPA) Method 5030/8015-
Modified and Method 3550/8015-Modified. The composite soil samples were analyzed for TPH
volatiles and semivolatiles and for the following disposal parameters:

Parameter Method

BTEX EPA Method 8020

IRC Method SW 846 7.1 - 7.3
TCLP/RCRA Metals EPA Method 1310

PCBs EPA Method 8080

EOX (Total Organic Halides) Dohrman

Paint Filter EPA Method 9095

The ground water sample was analvzed for the following parameters:

Parameter Method

TPH Volatiles EPA Method 5030/8015
TPH Semivolatiles EPA Method 3510/8015
BTEX EPA Method 8020

PCE and breakdown components EPA Method 8010

A copy of the laboratory report with the chain-of-custody form is included as Attachment 4. The
analytical results are summarized in the Tables 2 and 3, which appear in Attachment 2.

Recommendations

Based on the visual inspection ot the continuous soil cores, the soil removed from the tank pit
(approximately 50 cubic vards) was not used as backfill. It was placed on two layers of
polyethylene sheeting adjacent to the excavated tank pit and left uncovered. A composite sample
of the excavated soil. which was collected at the time of excavation (September 28, 1992) by

members of the Environmental Restoration Company (ERC), contained 12,173 milligrams per
kilogram (mg/kg) TPH.
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Concentrations of TPH in three samples collected from the bottom of the excavated tank pit by
ERC on September 28, 1992, ranged from 62,823 mg/kg TPH to 36,353 mg/kg TPH.

ETI recommends:

. Removal and proper disposal of the soil stockpile;
Excavation and proper disposal of all saturated soils in and around the tank pit;

Staging of all unsaturated backfill material for reuse as backfill following excavation of
the saturated soils; and

Backfilling the excavation with clean backfill in accordance with the Contract.

At this time, there is not adequate information to determine the potential volume of saturated soil
that will require removal. Therefore, there are two options:

1. Begin excavation of the saturated soil and continue excavation until the limits of the
saturated soil are reached; or

Use the DPT rig to delineate the extent of saturated soils prior to excavation to obtain a
volume estimate prior to beginning excavation.

2

The ground water sample analysis indicated elevated concentrations of TPH, PCE, and PCE
breakdown products. Because another investigation is underway through the Baltimore District
of the COE addressing chlorinated contaminants and TPH in the ground water, ETI recommends
no action regarding these contaminants. pending completion of the Baltimore study.

If you have any questions concerning this report or the recommendations made, please contact
me at (804) 358-5400.

Sincerely,

/Dale E. Wright :/z
Project Manager '

DPT Program Manager

DEW/mtr
ed:vs
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COMMONWEALTH of VIRGINIA
bETER . SCHMIOT DEPARTMENT OF ENVIRONMENTAL QUALITY

OIRECTOR

FMNC_IS L DANIEL
TIDEWATER REGIONAL OFFICE AEGIONAL DiRecTOR

287 INDEPENDENCE BOULEVARD
PEMBROKE TWO, SUITE 310
VIRGINIA BEACH, VIRGINIA 23462
(804) 552-1840
FAX (804) 552-1849 TDOD # - RICHMOND (804) 762-4021
December 21, 1994

commander

U.S. Army Transportation Center
Directorate of Public Works

Attn: ATZR-EHE, Stephen A. McCall
Chief, Environmental and Natural
Resources Division

ort Eustis, Virginia 23604-5332

re: Facility/Location: Fort Story, Building 1081, 10,020 Gallon Waste 0il
Underground Storage Tank (UST)

e DEQ Tracking Number: PC 90@-1092

Dear Sir:

1. Perform five borings (hand auger borings are sufficient) in the backfill
of the former waste 0il tank location. oOne boring should be completed
in the center of the backfill; the other four Should be completed around
the inside perimeter of the backfilled area. Collect at least one soil

sample (where the heaviest contamination is noted) from each boring and
analyze each sample for TPH. '
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Page 2
Commander
December 21, 1994

(W

Collect a composite soil sample from.the-étockéiiéd soi},. Thg;ggil
sample should be analyzed for TPH and any parameters required by the
Solid Waste Management Regqulations, Disposal Criteria.

Once we have evaluated the additional site check information, you will

or remediation are required, . The PEQ will
not be requiring further aSsessments related to the two 10,000 gallop heating
0il USTs.

If you have questions re

garding this matter, pPlease contact me at (804)
552-1157. : :

Sincerely, ,
&@7 P a,jm,

Amy T.“Webster
Geologist Senior
Ground Water Section

cc: DEQ-TRO-OE
file ref. PC 990-1092
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TABLE 1
PID Screening Results

Location Sample Depth (ft) PID Measurement (ppm) Soil Type

SS-1* Oto 5 Coarse white sand
5to 8 10to 1.2 Coarse white sand
8to 9 Coarse white sand
9to 10.5 Medium tan sand
10.5 to 12 Medium tan sand

SS-2** Oto6 Coarse white sand
6to7 ) Coarse white sand
7 to 8 1.1 Coarse white sand
8to9 9.0 Coarse white sand
9to 9.5 21.2 Coarse white sand
9.5t 12 70.1 Medium tan sand

SS-3** Oto6 <.5 Coarse white sand
6to7 1.1 Coarse white sand
7to7.5 12.7 Coarse white sand
7.5t09 10.1 Medium tan sand
9 to 11 19.2 Medium tan sand
11 to 12 43.2 Medium tan sand

SS-4**** Oto 2 <5 Coarse white sand
2to 3.5 5 Coarse white sand
3.5t0 4 6 Medium tan sand
4 to 6 <5 Medium tan sand
B6to7 1.0 Medium tan sand
7 to 8 1.3 Medium tan sand
8 to 10 27.7 Medium tan sand
10 to 12 53.3 Medium tan sand

S5 Oto 6 <5 Coarse white sand
6to7 1.7 Coarse white sand
7to 7.8 56 Coarse white sand
78t 9 22.

*Soil sample #1 collected from backfill at the 8' to 9'interval.

**Soil sample #2 collected from backfill from the 8.5 to 9.5 interval.
***Soil sample #3 collected from backfill from the 6.5' to 7.5' interval.
****Soil Sample #4 collected from backfill from the 2.5' to 3.5' interval.
*****Soil sample #5 collected from backfill from the 7.0' to 7.8 interval.

Medium tan sand



TABLE 2

Analytical results from soil samples by sample location

7 Comp. | Comp. | Detection
| SS—1* | SS-2 | SS-3 | SS—4 | SS—5 | SS1-5 | Soil Sk | Limit & Units
Organic constituents :
| Total Recoverable 600 | 1550 | 40.7 10 mg/kg
Petroleum Hydro— i . BDL BDL 0.1 mg/kg
carbons: Diesel 5 329 50 mg/kg
Total Recoverable 10 2.5 mg/kg
Petroleum Hydro— 12| 11 5 mg/kg
carbons: Gas . BDL BDL BDL | 0.1 mg/kg
| Benzene i BDL 100 ug/kg
! BDL 2 ug/kg
' Toulene 5 140 100 ug/kg
| i 18 2 ug/kg
Ethylbenzene E 5 100 100 ug/kg
| i 5 BDL 2 ug/kg
'M & P Xylene | 130 200 ug/kg
| 5 4 ug/kg
O Xylene | 190 100 ug/kg
! 3 2 ug/kg
Total Xylene : 320 300 ug/kg
8 6 ug/kg
Polychlorinated BDL 0.33 ug/kg
Biphenyls BDL 3.3 ug/kg
H2S BDL BDL |0.125 mg/kg
.CN BDL BDL |0.125 mg/kg
Inorganic constituents (TCLP Metals)
| Arsenic ! 1 BDL BDL 0.1 mg/L
' Barium i E 1.10 | 0.679 | 0.01 mg/L
‘Cadmium i BDL BDL 0.01 mg/L
' Chromium j BDL BDL 0.01 mg/L
i Lead | BDL BDL 0.05 mg/L
| Mercury | | BDL BDL |0.0005 mg/L
' Selenium i 5 BDL BDL 0.01 mg/L
Wet chemistry results
- Corrosivity { I 7.48 7.24 | pHunits
. Extractable Organic ; 5
' Halogens } 0.21 0.27 0.1 mg/kg
Ignitability ! >70 >70 Deg.C
' Paint Filter | Pass Pass Pass/Fail

i I

*SS-1, 2, 3, 4, 5 are soil samples collected at locations shown on Figure 1
Comp. SS 1-5 is a composite sample from soil sample locations 1 -5
Comp. Soil Sk is a composite sample from the soil stock pile




TABLE 3
Analytical Results from Water Samples

Trip Field Detection

GW-1* | Blank Blank Limit & Units
Organic constituents
Total Recoverable
Petroleum Hydro— 180 40 mg/L
carbons
Total Recoverable -
Petroleum Hydro— 180 100 mg/L
carbons: Gas BDL BDL 0.10 mg/L
Benzene BLD 1000 ug/L
Toulene 11,000 1000 ug/L
Ethylbenzene 1200 i 1000 ug/L
M & P Xylene 3700 2000 ug/L
O Xylene 3500 1000 ug/L
Total Xylene 7200 3000 ug/L
1,1 —Dichlorethene BDL 250 ug/L
Tetrachloroethylene 2700 250 ug/L
Trichloroethene 8800 250 ug/L
Vinyl Chloride BDL 250 ug/L
cis 1,2—Dichloroethene 5200 250 ug/L
trans—1,2—Dichloroethene BDL 250 ug/L

*GW-1 groundwater sample collected near the center of the tank pit
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FTA SURFACE SOIL AND SEDIMENT COMPARISON

Surface Soil Results (mg/kg)

Sediment Results (mg/kg)

USGS Regional Soils Data (%)

Fort Story
Surface Soil Sediment Background Observed

Parameters Range Mean Range Mean 9s5th ucL Range Mean
Aluminum 420 — 980 676 160 — 7,600 2,120 Not analyzed 7,000 — > 100,000 33,000
Arsenic 12-16 1.3 25 1.1 2.1 <02-73 5.4
Barium 39-12 8.4 24 - 110 30.6 5 15 — 1,000 300
Calcium 71 — 370 153 64 — 120 95 Not analyzed < 100 — 160,000 3,200
Chromium 1.7 -5.8 3.1 21 5.7 2.8 1 - 100 36
Cobalt Not detected -— 26 1.1 Not analyzed <3-70 7
Copper 32-13 5.9 26 7.6 1.4 <1-150 14
Iron 1,200 — 5,400 2,700 230 — 17,000 4,488 Not analyzed 100 — > 100,000 15,000
Lead 7-33 24 43 - 210 59.1 71 <7 - 300 14
Magnesium 62 — 190 112 960 262 Not analyzed 50 — 50,000 2,300
Manganese 10 — 34 24 1.7 — 42 11.9 Not analyzed <2 -7,000 290
Mercury 0.011 — 0.013 0.008 0.017 — 0.051 0.045 0.01 0.01 — 0.34 0.096
Nickel Not detected i 9.4 4.1 2 <3 -700 13
Potassium 160 74 260 110 Not analyzed 50 — 37,000 7,400
Sodium Not detected - 87 — 180 80 Not analyzed < 200 — 15,000 2,600
Thallium Not detected s 1.4 0.8 Not analyzed - -—
Vanadium 1.8 - 37 27 2-18 5 Not analyzed < 5 - 300 46
Zinc 14 — 22 18 6 —76 21 5.7 < 5 —400 36

0285-588-330




FTA SURFACE SOIL RESULTS

0285—-584-310

Parameters Surface Soil Results (mg/kq) Arithmetic Mean
Aluminum 420.00 850.00 980.00 490.00 640.00 676
Arsenic 0.55 1.50 1.60 1.20 1.40 1.25
Barium 3.90 9.00 12.00 8.00 9.20 8.42
Calcium 71.00 150.00 370.00 26.00 150.00 153.40
Chromium 1.70 2.30 3.10 5.80 2.50 3.08
Copper 3.50 5.70 4.30 13.00 3.20 5.94
Iron 1200.00 3200.00 2100.00 5400.00 1600.00 2700.00
Lead 7.00 33.00 33.00 15.00 31.00 23.80
Magnesium 88.00 100.00 190.00 62.00 120.00 112.00
Manganese 10.00 34.00 25.00 32.00 19.00 24.00
Mercury 0.0055 0.0055 0.0110 0.0050 0.0130 0.0080
Potassium 55.00 55.00 160.00 50.00 50.00 74.00
Vanadium 1.80 3.10 3.70 1.80 3.10 2.70
| Zinc 18.00 14.00 22.00 15.00 22.00 18.20
FTA SEDIMENT RESULTS
 Parameters Sediment Results (mg/kq) Arithmetic_Mean
Aluminum 7600.00 560.00 160.00 160.00 2120.00
Arsenic 2.50 0.70 0.55 0.55 1.08
Barium 110.00 6.50 3.60 2.40 30.63
Calcium 120.00 120.00 64.00 77.00 95.25
Chromium 21.00 0.70 0.55 0.55 5.70
Cobalt 2.60 0.70 0.55 0.55 1.10
Copper 26.00 1.80 1.35 1.35 7.63
Iron 17000.00 440.00 230.00 280.00 4487.50
Lead 210.00 15.00 7.20 4.30 59.13
Magnesium 960.00 35.50 26.50 27.00 262.25
Manganese 42.00 0.70 3.10 1.70 11.88
Mercury 0.0510 0.0170 0.0550 0.0550 0.045
Nickel 9.40 2.85 2.15 2.15 414
Potassium 260.00 70.00 55.00 55.00 110.00
Sodium 180.00 87.00 26.50 27.00 80.13
Thallium 0.70 1.40 0.55 0.55 0.80
Vanadium 18.00 2.00 0.55 0.55 5.28
Zinc 76.00 6.00 1.05 1.10 21.04]




LARC 60 SURFACE SOIL AND SEDIMENT COMPARISON

Surface Soil Results (mg/kg)

Sediment Results (mg/kg)

USGS Regional Soils Data (?)

Fort Story
Surface Soil Sediment Background Observed

Parameters Range Mean Range Mean 9s5th ucL (M Range Mean
Aluminum 250 — 2,700 814 310 — 650 2,120 Not analyzed 7,000 — > 100,000 33,000
Arsenic 1.1 0.6 Not detected - 2.1 <02-73 5.4
Barium 1.8 — 19 6.9 14-27 21 5 15 — 1,000 300
Calcium 56 — 980 266 53 — 210 132 Not analyzed < 100 — 160,000 3,200
Chromium 1.7 — 43 2.8 16 - 25 21 28 1 —-100 36
Cobalt 23 0.86 Not detected — Not analyzed <3-70 7
Copper 25 - 41 13.2 38-9 6.4 1.4 <1-150 14
Iron 400 - 1,100 770 310 — 940 675 Not analyzed 100 — > 100,000 15,000
Lead 3.1 -12 8 82 -14 111 71 <7 - 300 14
Magnesium 77 — 1,400 341 110 — 250 180 Not analyzed 50 — 50,000 2,300
Manganese 24 -120 294 34-69 5.2 Not analyzed <2 -7,000 290
Mercury Not detected = Not detected -— 0.01 0.01 — 0.34 0.096
Nickel Not detected -— Not detected e 2 < 3 -700 13
Potassium 1,200 280 Not detected —— Not analyzed 50 — 37,000 7,400
Sodium Not detected -— 70 51 Not analyzed < 200 — 15,000 2,600
Thallium Not detected —— Not detected == Not analyzed —-— —-—
Vanadium 1.2-9.2 3.1 1.3 -27 2 Not analyzed <5 - 300 46
Zinc 3.8 — 33 16.2 11 - 30 21 5.7 <5 -400 36

0285—-588—-330




LARC 60 SURFACE SOIL RESULTS

0285—-584-310

| Parameters Surface Soil Results (mg/kqg) Arithmetic Mean

Aluminum 2700.00 310.00 440.00 250.00 370.00 814
Arsenic 1.10 0.50 0.50 0.50 0.50 0.62
Barium 19.00 3.90 3.70 1.80 5.90 6.86
Calcium 980.00 160.00 110.00 25.50 56.00 266.30
Chromium 4.30 2.40 2.30 1.70 3.20 2.78
Cobalt 2.30 0.50 0.50 0.50 0.50 0.86
Copper 9.10 41.00 1.30 2.50 12.00 13.18
Iron 510.00 1000.00 1100.00 400.00 840.00 770.00
Lead 7.60 11.00 6.40 3.10 12.00 8.02
Magnesium 1400.00 94.00 110.00 25.50 77.00 341.30
Manganese 120.00 12.00 7.20 2.40 5.60 29.44
Potassium 1200.00 50.00 50.00 50.00 50.00 280.00
Vanadium 9.20 1.60 1.90 1.20 1.80 3.14
| Zinc 26.00 33.00 6.40 3.80 12.00 16.24 |

LARC 60 SEDIMENT RESULTS

Parameters Sediment Results (mqg/k Arithmetic Mean

Aluminum 310.00 650.00 480.00
Barium 1.40 2.70 2.05
Calcium 53.00 210.00 131.50
Chromium 1.60 2.50 2.05
Copper 3.80 9.00 6.40
Iron 410.00 940.00 675.00
Lead 8.20 14.00 11.10
Magnesium 110.00 250.00 180.00
Manganese 3.40 6.90 5.15
Sodium 32.00 70.00 51.00
Vanadium 1.30 2.70 2.00
Zinc 11.00 30.00 20.50
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and the appropriate site number. For example, the generic designation for a soil sample collected

from a monitoring well is as follows: S(site number)MW (associated number)(sample depth), e.g.,
S12MW104(0).

2.1.2  Identification of Trigger Levels

The analytical results from the Fort Story PA/SI sites and NIKE PA/SI field investigations were
utilized to evaluate site specific contamination and the need for further investigations at the sites.
To provide a basis for evaluating the data, media-specific trigger levels were developed for each of
the analytes detected. The trigger levels are based on statistically-significant site background data

and regulatory standards promulgated by the EPA or the Commonwealth of Virginia for the
chemicals of concern.

The selection of the type of further invest gation that is appropriate for a given PA/SI or NIKE
PA/SI site is based on comparison of analytical results to trigger levels for compounds of concern,
evaluation of contaminant ransport pathways for compounds of concern and consideration of
pertinent site features. The assessment of site contamination data involved comparison of
contaminant concentrations measured in site media to appropriate background concentrations
and/or trigger levels. This interpretation is not strictly quantitative, however. For example, if one
contaminant is detected at a level above the trigger level in the groundwater from an isolated
monitoring well, this factor would not necessarily constitute recommending further investigative
actvity. However, if the presence of this contaminant in the groundwater was indicative of the
presence of a plume or a source at the site, further study would be recommended. Other data, such
as site features and contaminant transport pathways, are relevant for consideration in this context .
and in those instances where multiple site contaminants are present in site media at levels above
background but below trigger levels. Figure 2-1 is a matrix showing the decision and
recommendation process for PA/SI sites. The possible additional site activities presented in order
of increasing levels of effort required are:

. No Further Action: This option may be recommended for a PA/SI site when
analyte concentrations in site environmental media are below the background
concentrations. In this instance, trace levels of environmental contamination imply
that any potential contaminant transport at or near the site would be insignificant.

. Further Confirmatory Investigation and/or Removal Action: This
option may be recommended for a PA/SI site when concentrations of a limited
number of compounds of concemn in site environmental media are above the trigger
levels. Additional confirmatory investi gation might focus on particular media,
compounds of concem or site locations in an attempt to verify existing data.
Removal action denotes mitigation of possibly contaminated material or media
present at a PA/SI site to reduce or eliminate potential contaminant transport.

. Remedial Investigation/Feasibility Study (RUFS): This option may be
recommended for a PA/SI site when concentrations of many compounds of concern
in site environmental media are above the corresponding trigger levels or when data
possibly indicate the presence of a contaminated groundwater plume. AnRI/FS
Ainvolves focused additional investigation at a site to confirm source areas and
delincate the nature and extent of environmental contamination. An RUFS provides
additional data necessary for estimating exposure concentrations and dosages and
predicting health or environmental risks associated with exposure.

The trigger levels represent a mechanism to screen cach of the sites for the purpose of determining

whether there is sufficient cause 0 warrant further inquiry into site conditions. As such, they are
generally not intended to be action levels in a regulatory sense.

29



PA/SI

Results
Evaluate Evaluate
Site Contamination Evaluate Contaminant
Data (i.e., compare Site Features Transport
XtoBCtoT) Pathways
R mmend:

* No Further Action

+ Further Confirmatory Investigation and/or Remedial Action
* Remedial Investigation/Feasibility Study (RVFS)

X = Detected Concentration of Analyte
BC = Background Concentration of Analyte
T = Trigger Level Concentration of Analyte

Site Evaluation and Recommendation Decision Matrix

Figure 2-1




- The following sections discuss how the trigger levels are developed.

2.1.2.1 Soil. To date, regulatory standards have not been promulgated by federal or state
authorities for most of the soil contaminants detected at Fort Story. As such, TFH and PCBs
represent the only analytes that have regulatory-based trigger levels. The trigger levels for metals
in soil were derived from a statistical analysis of the background boring results. No triggér level
has been set for VOCs, BNAs or cyanide. DDT, DDD, DDE and Chlordane, while not having any
set regulatory levels for soil, represent particular analytes that were widely used throughout the
Installation in the past and warrant special consideration, as discussed bejow.

muﬂﬂxdmumns_m. Contaminant-specific guidelines for hydrocarbons in soil are
provided in Underground Storage Tanks; Technical S tandards and Corrective Action Requirements
VR-680-13-02 (Commonwealth of Virginia, 1989). Based on these regulations, any contaminated
soil exhibiting a total fuel hydrocarbon level in excess of 100 parts per million (ppm) or 100
milligrams per kilogram (mg/kg) must be disposed of in accordance with state and federal
guidelines. Although this criterion is disposal related, this concentration level (100 mg/kg) was
adopted for this evaluation as a regulatory-based trigger level for TFH in soil.

i i . The EPA regulates PCBs under the Toxic Substance Control
Act (TSCA). No regulatory requiremnents exist for PCB Cleanup with the exception of the
requirement for timely cleanup. However, EPA has published a nadonwide TSCA PCB spill
clean-up policy stipulating clean-up levels for PCB discharges to the environment (40 CFR Part
761) (EPA, 1987).

Since the sites at Fort Story are not considered by the Commonwealth of Virginia Department of
Waste Management to be restricted access areas, the relevant section of the policy serves as the
basis for the trigger level for PCBs. The TSCA policy for defining "clean fill" is less than 1 ppm
by weight. MM has adopted this standard as the appropriate trigger level for PCB:s in soil at Fort
Story PA/SI and NIKE PA/SI sites.

. Review of previous investigations at Fort Story suggests that
these compounds were used widely throughout the Installation in the past. They have been
detected at low levels at numerous locations (USAEHA, 1987; ESE, 1988). JMM also
determined through contacts with Commonwealth of Virginia employees associated with Virginia
Polytechnic Institute and State University and Consolidated Laboratory Services, Pesticide Lab,
respectively, that the levels of DDT and its metabolites, DDD and DDE along with Chlordane
present at the sampling sites at Fort Story were not unusual compared w other areas in Virginia,
given the extensive use of DDT and Chlordane at the installation in the past. Both contacts
considered JMM's detected values to be within a reasonable range for concentrations of DDT and
its metabolites, as well as Chlordane, within the soils in the area of the project sites (Personal
Communication, Young, Chase, 1991). Subsequently, no trigger level has been set for DDT and
its metabolites, along with Chlordane, as all concentrations are considered to be within expected
background ranges (Personal Communication, Yom}g. Chase, 1991). :

Cyanide. Cyanide was detected in the analysis of soil at one site at Fort Story. Because of the
highly toxic nature of this compound, further investigation into the nature of this compound was
conducted.

Cyanide compounds all share the common -“CN group. The simplest form of cyanide is HCN.
The “CN group can also form simple salts with such cations such as potassium and sodium. More
complex organic forms include the Cyanates “OCN, and the thiocyanates “SCN. Metal Cyanide
complexes, ferricyanides, and ferrocyanides are also common.

2-10



Hydrogen cyanide and the simple salt forms (free cyanide) are highly toxic. In contrast, the
complexed cyanide compounds appear to exhibit low toxicity. Toxicity of ferrocyanide complexes
is related to the degree to which dissociation occurs and free cyanide is available. There is no
evidence of cyanide accumulation in mammals or aquatic organisms.

A related problem in assessing the toxicity of cyanide at these sites concems the methods by which
the chemicals are analyzed. There are a number of methods available. However, there is
considerable uncertainty concerning the form or species of cyanide that is actually being measured.
Because different forms of cyanide differ in toxicity, there is a need to define better the methods
used. When a priority pollutant analysis is done, only total cyanide analysis is required. This is
the case at Fort Story.

Iron cyanide complexes are generated in the manufactured gas and coal industry through the
process by which the produced gas is cleaned. Cyanide is commonly present in areas where coal
is stored, and used to be a common ingredient in rodenticides. Cyanide was found in the soil at
Site 2, Landfill 2, at a concentration of 2 mg/kg in a surface soil sample. It is possible that the

cyanide found in the soil sample was from either of these sources if they were dumped in the
landfill.

Cyanide has also been found in uncontaminated soils in some areas throughout the United States -
levels for cyanide reported as indicative of uncontaminated conditions are (Kelly, 1979):

Free cyanide, 0- 1 mgkg
Total cyanide, 0 - S mg/kg
Ferricyanide, 0 - 100 mg/kg
Thiocyanide, 0 - 10 mg/kg

Several countries have developed guidelines for assessment and/or clean-up of contaminated soil.
These guidelines consider background for total cyanide to be equal to or less than 1 mg/kg for total
free cyanide and equal to or less than S mg/kg for total complex cyanide [(Moen, J.E.T., J.P.
Cornet and C.W.A. Evers, 1985) (Quebec, Ministry of the Environment of, 1986) (Interdepart-
mental Committee on the Redevelopment of Contaminated Land (ICRCL), 1983a.) (Guidance on
the Assessment and Redevelopment of Contaminated Land, ICRCL 59/83.) (CDEP/EPTS,
Romney House, 43 Marsham Street, London, SWIP 3PY, UK, CDEP/EPTS, 1983b.); Notes on
the Redevelopment of Gas Works Sites, ICRCL 18/79, 1983c.)].

The exact form of cyanide at Site 2 is unknown. It is possible that the cyanide is in a metal
complex form and therefore less toxic than free cyanide. Despite the unknown form, the
concentrations of cyanide found are within the range of total cyanide considered representative of
uncontaminated soils. The concentrations identified on-site are sufficiently low to not be a human
health concern. Regardless of the source, cyanide at the site does not require further evaluation.

i Background borings were drilled and sampled during the project to
determine the background levels of analytes at Fort Story. Figure 2-2 shows the location of
background borings sampled for the Fort Story investigation. These include borings SB-134,
SB-135 and SB-136. Soil boring SB-134 was located near the eastern perimeter of Fort Story and
is representative of conditions in the sand flat area. Soil boring SB-135 was located adjacent to the
western boundary of Fort Story and is representative of conditions in the central sand ndge area.

Located in the north-central perimeter of Fort Story, SB-136 is representative of conditions in the
coastal dune complex.

Two soil samples were collected from each background boring for analytical characterization.
Seven analytical samples, including one field duplicate sample, were collected from the
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background borings. The analytical soil samples were collected from the ground surface and at the
total depth of each boring. Table 2-6 summarizes the soil sampling depths for the samples
collected from the three background borings. The laboratory analyses performed on each of the
analytical soil samples collected included pesticides/PCBs, VOCs, BNAs, total metals, EP Toxicity
metals and total solids. Results of these analyses are presented in the FTSFARD.

Statstical Evaluation of Background Soil Analytical Data. A statistical evaluation was performed
on the analytical data for metals obtained from the Fort Story background boring analytical data
The purpose of the evaluation was to develop a single background concentration for each of the
metal analytes found in native Fort Story area soils, i.¢., areas where anthropogenic activities were
not expected to have occurred. These single background concentration values were set equal to the
upper one-sided 95 percent confidence limit of the mean concentration of each metal, using a

standard statistical procedure described in a standard engineering statistics textbook (Devore,
1982). .

This statistical method is based on the assumption that the metals concentrations are distributed
according to the T-distribution, which is a distribution for a limited number of sample sizes, such
as the background boring metals concentrations for Fort Story. The method involves estimating
the upper limit of the range within which the true mean soil concentration of a metal at Fort Story
lies, based upon the characteristics of data from background borings and a confidence criterion. In
this case, that upper limit is called the upper one-sided (1-a) percent confidence limit (u, o) where
a represents the confidence criterion. For this analysis, a is set equal to 0.05 for a 95 percent
confidence limit.

The value of the upper one-sided confidence limit of the mean is given by:

Mua = X +tg, df (S ) (1)

O

where: x is the computed mean concentration in soil background samples; the quantity (to,df) is
the "t value" (obtained from standard statistics tables) for a given confidence criterion (a)
and number of degrees of freedom (df), which is defined as the sample size (n) minus one;
and S is the standard deviation of the set of concentration data.

At Fort Story, seven background soil samples were analyzed for metals. Therefore, fora 95
percent confidence limit (a = 0.05) and seven data points (n = 7, d.f. = 6), Equation (1) becomes:

Hu, 0.05 = x + 2.447 ( S ), or

NT
Hu, 005 = x +0.9249 (S) ()

Thus, the upper confidence limit values for metals at Fort Story were calculated using Equation (2)
and the mean ( x ) and standard deviation (S) of the set of concentrations obtained for each metal.
In order to calculate the mean and standard deviation for each metal, a value had to be assigned to
samples that had no detectable concentration (ND) to include their occurrence in the statistical
evaluation. One method is to assign ND concentrations a value equal to the detection limit (DL)
divided by two (DL/2). This method assumes that the data below the detection limit are uniformly
distributed; i.e., every value between zero and the detection limit has an equal probability of
occurrence. Homung and Reed of the National Institute for Occupational Safety and Health
(NIOSH) present another approach to estimating ND values in which they assume that the ND
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