R-33-2-9-27 -

FINAL
REMEDIAL INVESTIGATION
REPORT

VOLUME Il OF Ili: APPENDICES

C&R BATTERY SITE
CHESTERFIELD COUNTY, VIRGINIA

EPA WORK ASSIGNMENT NUMBER 37-01-3LP4
CONTRACT NUMBER 68-W8-0037

NUS PROJECT NUMBER 9851

JANUARY 1990

AR301629




TABLE OF CONTENTS

. APPENDICES

A DRILI.:ING AND MQNITORING WELL DATA AND MINERALOGICAL DATA FOR SOIL
B DATA FROM SLUG TESTS AND CALCULA'HON SHEETS
FOR HYDRALULIC CONDUCTIVITY
C DATA COLLECTED FOR TIDAL STUDY
D X-RAY FLUORESCENCE DATA AND LINEAR CORRELATION OF ANALYTICAL DATA
E ENVIRONMENTAL SURVEY DATA
F LABORATORY ANALYTICAL RESULTS
G TOXICOLOGICAL PROFILES
H RISK ASSESSMENT CALCULATIONS

I AIR QUALITY MODELING ANALYSIS FOR FUGITIVE DUST EMISSIONS

J DEBRIS PILE AND TANK FARM DIKE VOLUME CALCULATIONS

| AR301630




APPENDIX A

DRILLING AND MONITORING WELL DATA
AND MINERALOGICAL DATA FOR SOIL

AR301631




_——%

TABLE OF CONTENTS
SECTION . e
A-1 SOIL BORING DESCRIPTION LOGS
A-2 MONITORING WELL CONSTRUCTION DETAILS
A-3 MINERALOGICAL DATA FOR SOIL
D3132927 - - | )




APPENDIX A-1
SOIL BORING DESCRIPTION LOGS

AR301633




T IME .

\e3n

Lo

1oz

s

W

NUS CORPORATION

BORING LOG
PROIECT: . CoR BATIEEY i o - BORINGNO.:  SOPL
. |erojecTNO.: 385 .. DATE: 322- 6% ORILLEA:. TIM ROCH FoRD
5 cLEvamioN: . 44,80, | FIELD GEOLOGIST:  RICK EF-'THG,L _
WATER LEVELDATA: . .
‘_‘j {Date, Time & Conditiars) ...B.?T..éewtf. AR, ST dREE ze FIPIN wmé--. Semen G B19FE
a
2 LI TIOLOEY MATERIAL DESCRIPTION ot
( sammy ! oow | moww LAl s [=7¥ ta
A va. ms | con |eecovmy Jioewnns]| OR U
arver fooe §osaa | samms | M Jcowstmee] MATERIAL dan REMARKS
ol Tl RO Meniall lnmiinig -~ CLASSIFICATION *::'
, . = DaAE , T3A 37 foamy for
som 425 | 0-2 FT—1.2%0 stee |00 ST _AND FINE sAvp,  Ime |ssmesg: - o ST gy
@ [“a %50
-.-2.-.1 S0snE Ce Ay Soe S kY
/e ,Q VERY TAN w ST, Cak wos0 Swil. TF ANS o33
a3 °55=, -5y 2 ] ST GLay | SIET awd Fing  Shn, ML PRHATE 319’ aasis
1d MST . LI
5] TR. CLAY
: o> ow. = Y R T 77 a
w2 le-0' IS | ~2.0 HARD g%f_ ST AMND BNE SAWD ML iy Qoar
=) - Staten oo
1
15 -3 'H NERY  JTRR W - Y
Spdf' %;-H s £ 2.0 sTiCe PP | SLT AND fng ; Ry ML ?'p?ti“' M AiGaus , | KBS
1% H!i.
1 TR CLAY
goét IV 13-15 L] 1.4 'FFA\J“K WQT‘ AICAEGTS, SLI.
55 l_sa_ .0 ARy 4 u:r SILT AWy ENE sand, ML | peastrerry
-1 P
) SoME CANY
TO 15
—
— | SRR R e ——
REMARKS _Rie. CU€ 78 pe liun METhey; 1S, Avsers - i'r,‘:o LY ) 06
SARNED AT 2’ Lawe sahk DA oS " somng =201
sihgﬁA ‘O‘: :mug hﬁm' e 138 9.31-9%
rage.l_or__|

-

BR30163k

L]




BORING LOG NUS CORPORATION
R
PROJECT: ... CrR BATTERY ... . 2 =BORING NO.; SOB2
PROJECTNO.: . 9BS\.._ .. opare: .9 22 85. ........... ORILLER:. JIM ROCHFORD
. 3 ELEVATION: HRME i FIELD csowa;sr Rlcn BeTHEL
. WATER LEVEL DATA : B IR p——
ff W | (Oate, Time & Conditions) HeT, sy Sleum,  SH. b*w o0
= : p— MATENAL DESCRIPTION ol
- tammng § ooorw | wowy | ey | craned —— 2
é “w L. " on | mcovery | Cesmte) «s&m T
U BN Bl Bl I 5 MATERIAL ¢an REMARKS
wo | ] [ e CLASSIFICATION 1¢ 3
NERY [ S Voum Do
oe¥s  sod2r 1225 100" vt 217 e JTAN | 0T wi CLAY AND Fing ML ?m? S le 2
7 de -
g SAND 230 Tra Swalgrz
Ay 12 Tan M, BAT C Precean
685 soé?.j 9335 3-8 'l f-) HARLO " SILT AWB  FINE SAND ML n&:.w_-n o8
5 Some  cepy
. I TA AP, v FCAIY,, Faome 1
oms 92 |%2a] -0 P L5457 garp ogh. | st AnD five sann fue Cogeg br sarrcs
oR,. M. |
TR, CLAY AKD geaveL
L 4 AR R BRET o]
P29 sofz 241 ll, ) £l RARD Jof. wi] 51LT AwD EINE  SAMD ML Eﬁiﬂ;;&“
> SR o
27 MAT
. 13 o N -7 Y
0ue sob2 L Ss|is-g Pt 224 | kg | SILT ARD FINE sanD ML :‘:c‘g?' ::141;":;;“5
aR. M
| e cuay
TD1s
—
ME 75 Dewwung %'n. b'3"00
10, 2°'Low o8 BORING ____5062
{- qc z-
3 page_!_or_

AR301635

s ,,‘,,, o o




1356 sog3
18P Sopa-
j4eh  Sew3-
way 5095

@
448 soga

NUS CORPQRATIQN

8C0RING LOG
progcT: ... C 4R BATTERV.. - ermzns . SORING NO.: SO@3
PROJECT uo.. %Siﬂ :wre 3- za-%e . ORILER: T RERHFORD
ELEVATION: . 43.26 . _ FIELD GEOLOGIST,  RICK, BEI‘HQL.
WATER LEVEL DATA B s e -
(Date. Tmo&Condmcm) 1350\'! -ZZ: Y8, u-ﬁ.su..y ;16»-; sH- B«:-v.z. 8n® "%“ i. se ss f- -
hirwatonv MATERIAL DESCRIPTION ,',
Satamg | otPT™H | MOWY Lansi g nantd 19
“a i) on | secoveny | Desui) a'in;'l“!-m 2‘.‘:
) LINGTH | X4
*:: :" ¢ wreava, | wasowess CLASSIFICATION <
G 1.7 N i Tof " DEL LoA&MY S8l wi
OOSS o-2' e %o STIEE | o ) SILT AWD FINg SAND . ML STy wged | JOME GATT.
-3 MT LRSS, [AWE T s sT THEVATT
5 TR. CLAY Y, SLT. PLAST €6 sTAaigD B
Rawrs .
1= LS i TR MOIST, SuT PLAST, J6CAs
03425 224% snee (oA W ST anp Fuse saan, ALY concirres gouctor) rgoory |
[¥] My T. lS¥, CooR
< Mo, SOME LAY
3 ) DGR YO MOIET, ST PART. o]
o4 FRPY - A sriee y SILT AMD - FLOE  SAMD, M Micacgo s
[ MaT,
Y TR TO some CLAY
o4 7] K &Ay fiu [¥A “T'J 3, I
5¢ |91 T f adoal SicT Ay EINS AN B ] occar. ave. apgeieg,
15 [T Ty T v 1
5] Som8 ChiY
\3 e 2.2 yEeYy [TAAWw MO, AMICACEIUT, 5L, |
S5 F w 0O #adt 190 011N T ANE  Fig :_TAND TR.¥O "‘“‘] PLMT, (2,5 LAYEE oF
o Sl [ DRY CRS, 10 F/a/8 ID T
1] me LAY  LEMIE OF G%H, tg DGR
T8 . BELOW SAMSTRE. AT ]
h &ﬂh\% ST
e i N — = - -
REMARKS Rig ‘CMETd R - 4 v,"
22, 27 Lo b SoomA drivem e . somNGg 2020

|_or

PAGE

AR301636




8OQRING LOG 3 T NUS CORPORATION

PROECT: .. CrR_BATTERY i v vz e - BORING NG SOG4
S |PmoiscTno: 881 . ... DATE: 9:21-88  _  OmLLER: JIM ROCHFORD
: 2 JELEVATION: .. MM.537 ... FIELDGEOLOGIST: RICM BRTMEW. . ... . e o e
. Ly | WATERLEVELDATA:. ..o S VO G
Lu a.f {D‘t.' ﬁm.’"mium} FE R L b i T ‘-*"{‘_ﬁ‘"_:i B L L LT T T PP PR L P bt L LR S
THOLOEY MATERIAL DESCRIPT) ‘
g- i tamme | oteen | mowt | tameu u:!ullﬁ e — ou 2;
{"" 4] . wes | i~on | recoveny | (Dese m’.‘-‘:m v £
TV om 0 A b T coxan MATERAL g: ': REMARKS
foﬂ.ﬂ :‘: (&2 ;i‘n“ nm‘.u 0 msgmﬂON 5 ::l
Z‘ T k] BT CIe T O v LORTY Teu]
153 SOPU- s lg-o o ! 5o FLL 200t 5T DANE
£} VERY JLT. ;
3 STifE ARN SILT AND CLAY ML
: NERY LT PCaSTw 5% ouY, DARD,
545 506‘-!'0/343-5 0 Vo \Jsamc BN | SILT AND CLAY & soMg ML | Miccsaus
2 ENE Sawe
WIT COAR T T @ LouLs N
Jhmey GRMLEDTa '
- E 1.2 VERY ] uT BAN MOIST SUT. ALAST. 2L
oo sopu 1S 45k T-9" I 2.0 3TiFE a’gi SICT Anp Fims SAND ML | aan o pegics A7
ig ox. U SLT. PLAST.
2z wit, A
" s 1.9 oT 3t . . \
it SOPY A 2.0] ctr | STIFE Joistwst] ST AND FINE SAND ML Mot sY To SAT R 10 (Preaden’
ki et oR0.Y
iy - Ty ez ] TR, CLAY
) NERN WA
o ot |2 | P o5 susefoake | SicTano Fwe SAND ML | SAT (PeeereD)
- AT {1, CLAY ;
T.oas
F
REMARKS _Rig: CMETS | Dtline uetuon: WS Bueges 44°I0 . 6%'00
SOMICED usnse 3'ZO 2 tang P Stoq) Blﬁg w{ Mo-b Hansgs SORING %_—
* | 1aa )
X0 rage_l_or_|




BORING LOG o NUS CORPQRATIQN

PROIECT: ... iR Bd'f""try . .= ... BORINGNO. Soof
I Y. 7 A DM-E _____ ‘?/rs/s'a . ORILLER:  Tom Recdfarsf
. SLEVATION: - .43 qo comesrssnamn . FIELD GEOLOGIST: .AQA Lewy:
WATERLEVELOATA . . I C e
{Date, Time & Gonditions) .‘?’[lff!‘!;‘..d‘w‘? ..f'.-'.?.‘»‘,..@:.‘m'u.,r'!"ﬁ‘f. o dF breere, o Tos, cleas
—_ MATERIAL DESCRIPTION n
i camoud | oo | meww | samms | Cuasel Py
¥ T g ™ e | woR pemover jOemiy R, -
£ & 72 arves | oox o | iAwAd ot cu;u“ng.m cnon MATERAL cow REMARKS
=~ ot e} N e | wanoness CLASSIFICATION e ‘f
—— - K X
1724 5005" %T?Z. kg;-— 12 t.¢ A el b o 4, g'“‘ ML &d“'___ﬂ t‘:;ns L“;‘; “{P.z,
i3 | 73
I ¥y, €3 Friragrs ‘DF
T [3 3
173¢ o5 |Bgf]3-5 P’ 240 H&fﬂﬁﬁ WA Silteys PN Sand M VCohesive, Magt Fe
* ol e, 4 et T
- GRAY
172 cows 06” ‘- & Ly = v snPelos on | Sk / [=%) Sani ML Boit. Casing Frags.
_ff?_ Mo & . .
, Severnl acavel 3'2¢ gcain.,
mgigt Lohgsive
- 104 B .
2T A L i P Y. s ok Silt s EN Send M Ware grauel clact:(R7=)
3 ' e '
e Mo/~ Cohes/ve
_113 3 ] 13 ) . .
ige3  gpos-|i N e }{; srer LAY | Sy w/_tminar FN Sand PllCohesve, Maist 1
8 oR
1 Cl’rg Gﬂ.ﬁd ricas ‘
fe s*in?_fs
- (29 T Gart
r91r s05 Vo Jon [ 29). " -|uoense 27 FN $e MED SAND arsdes o §59 Yaica &y Meist Arays
- 3 0'g g ¥ 5 b RAVEL &M ] IR
LG '
e rill; with CME 7 ; o'z "
MARKS D ng Com itk _ 5 uasing X'TD. 64 0D Soos
s Quages, Samples cr It “x2 spl; 55 SORING
Arjven wit 149 16 h
Lpnwith e A0 ravpee dragged 307 pace_!_or 3
- Noe Wl‘hf in Fhe .-'chgk- Th. Ho’ fﬂfe medinre
. ""‘Pﬂd o da” T‘?ﬂusl\ split spegn hale,

S I "BR3G1638




BORING LOG ' NUS CORPORATION

—-—r——— .. - -

proiecT: LR  Pattey i e s BORINGNG., - $00F
PROJECTNO.:  P85( ... ... DATE: sl ORILLER:. Tin RachTerf
ELEVATION: v _FIELD GEOLOGIST:  Jon Lteyrs
. w.arsm.svstmmwlw . en I RS e e e e e
{Oate, Time & Conditions) ... .. J2..P447 0. M e e e e e =
—_— MATERIAL DESCRIPTION o'
Saml | 20w | mowy | taMeLE cnul; son, ulg
- a3, (LX) - on | recOvERY | {Deewn
R e R e g B - MATERIAL o REMARKS
c S 2L oW e, | vasomess CLASSIFICATION 3¢ 5
G =
1831 gp#fF” 14“,,_;,:7 76 1‘07"9 STIFE P.:‘;;! Sl'H"u'[ Ct‘¥ CL_ Cobezive Dama Tip

q SR ot L e
Iy ‘rgﬂ 2 K3 SJH"(’ eﬂd ‘-‘u-;: ]

E¢ redaie: The

l‘fi,‘ &e gp.‘ E"IH wﬁc‘:z -

. - ‘- [T dfu v rogeles
] 1] - -3 jeRAY . . )
41" 5005- 3055 30-32 P 2 2.0 ':-:'_"_-__ST;FF 4 -g/m S‘I)'?L w/ FN Me MUYV L, s sppninarod #rba.q‘slﬁ
z3 e gl ’ 4 .
1Y ‘_':- N ME P éng C[dg [, Jé_d _&;‘I I Adde, 28" Aoillee fag, v 1
- st Top 02’ sdioeg |
iilﬂlh Le :‘ﬁn'“. :
| : < <
)‘905 SQO‘S' > 35 35-37 L X 2. 2.0 : o) MDE:BE D‘N FN h hED S 2 Py CIL z. o w s sanad &t +
i Ce | R4 I .
— RERE Sild S$¢ Jos. Bl ot o .
. ' ~041" 03 pranae
&‘l jr'“ FE S+Gr’nd
zore Brbdoam 1.2 ¢ aray
o5~ J L0 (.2 4 OR
e go Z.u 0y (2275 IA ¥ It g GRAVEL w/ CAND CN | sH vif dn canglfminge cing)
'1 .“
L] ¢ Butf ] Beorieom 7 |
7D be‘ £’I‘él£ “mg):d:r [
gz’ l
a9 (/] -

Top 0.9 /s qrmg . '
Sl”';‘ ] fdndl The f_ré'}
< )3 Gflwg ngy £ |

E S‘"d.ﬁ-ﬂ e
.. . .. . pockets
REMARKS
SORING S00%5
PAGE_ = Of 3

Y ¥ 11 § N Y




B0ORING LOG NUS CORPQORATION
PROIECT: . C 48 Baffery i . ... BORNGNO:  S005
oroiecTNG.: 5/ . pare .. Afslex ... omuigrs. Tim Rochfers
SLEVATION: e FIELD GEOLOGIST:  Tam . L@olit . ... . .
WATE!LEVELDAYA:, B A i P UPEREE S SRR - — .y
(Date, Time & Conditions) ... S€e. /43¢l .. . o .

LTHOLOEY MATERIAL DESCRIPTION o'
saMl § O™ | mOWE | tammg ] Owaned Y]
Q. ey i~ an recovery | (Oeonmin) u:gn‘ 2.‘
] [ | e e [T e MATERIAL daw REMARKS
Sl ] e | <anowess CLASSIFICATION 1et
1
Wet Paorly sorter
Fe:f‘m'm;/ Fn-Cg¢
(3 /Jf“‘igrgm :z‘zo |
F
- i s
REMARKS ¢
gorunGg =295

page 2 _or 3

AR30164LD



.1,

]

BORING LOG NUS CORPORATION
rotect: . CERK. Bafbery ... 30MNGNO. . S0O5-A¥
PROJECTNO.: .. 9851 ... oate. .. 9/i5/88 ... . ORwER:. Tim Roch feed
o ¥ |eevamon: 433 FELDGEOLOGIST:  Tom bletiho o
T 3 | WATERLEVEL OATA L et in s e e e e e e e e
Q é' § (Date. Time & Conditions) ?/fflifﬁ ,;;;r‘i' 1700, $imish 17 ;. Shnery I brerne, 705,
- [ eonosv MATERIAL DESCRIPTION n
fammi ] 6P LOWY sAMNE cnangl Ta
v | ]| os jwcovery jeemfi]  SCR sel
el I Rl Bl IO cmen MATEMAL com REMARKS
‘:: :\: i) LENET iy on m’ CLASSIFCATION s ‘c 5
T8
r70r o052 o2 | 2.0 Densg | 7ISH o Sorel nirar clay Hi % ocgmeiss, Betten |
"' i DK OR .
E j3- » 7Y, - COwuig £ s
gorgs. Dry Friasie |
- , «rAY v
710 505 oﬁ’ ; -5 14 %.° Ve in oo | S/ I+ Fe sininegd ;4«.‘.#”, Y,
I3 MOTL S .
53 MQ!:"'
i TS’
- . —— = e
REMAAKS Dol Srhad o3h g COHE P5 wsima 4% s soo
M . - i ” fo r z"J\ l,", Oon mm ———iﬁ
(ss) Jrieen with a 1018 -~ e 0" PAGE_L_OF

#* .
This hole wes w;‘s',v” oy,
1 aly Otiigngled 3008 b1
1"'0'".’ i+,_ ot ‘! ’mg h' l“ *' p"f

thl, Thw oy Screng ey colle fed
(5005-00 and  Sops. 03) will Ag a._,al",‘z. EP Ter,

AR3016L ]




BORING LOG - NUS CORPORATION
Sy
PROJECT: .. CrB BRTIERY | . . . o o mee e - BORING NOL:_SO0@6 .
PROJECTNO.: 4850 ..o crmns %) VSR DRILLER T ROCHPORD,
ELEVATION: ... Y932' ..o FIELD GEOLOGIfﬂ' ,_E\ct e.rme,:_ s
. WATER LEVELDATA: . ... .. _ BESUS
(Date, Time & Conditions) %%, Sanann, QE* LW RN e
i ureonaey MATERIAL OESCRIPTION ot
w %2 s | oo | mows | sawes | ounel [T o
“a 4-ca | wecovey o o
E— - ATre ';' we | taues | R connsTRNCY] exxon MATERIAL ion REMARKS
ol Bl BRI Bl e - CLASSISICATION i
2 ’ ! ! : LA . - R ’
410 $08&1 %%t n-2 277 1% o1 amn |Tos ST Awn FUE SANY ~ BAT. C58 ¥Aans g-1, RasTigy
if
03 2 L1 T, PLAST, OAMP Escicary
Mzo 5086 5543-5 JE -/Lg STIFé wyey SieT Aun Euls shum TR M =
SR, ]
[T o~ %\(
Y C-a— saon Ejuadil , A e,
33 500(,- 0655 b-8 5 B2 P Harp lseav | Sicr agpy Eigge sayes ML ;mﬂ:i'ﬂMl c:m“;:?
9 wioe., ]
= meov,
1450 xﬁﬁ’%‘:-n‘ m"— 23¢7 gf:r Y SICT AND FWE _SAup ML :"‘?‘ﬂ' ALATHOSS
] oK. » ST PLART, ¢ meovievs
] JoME g TR, GLAY
£ T | GRAY =
95y SD’Q t3 TS I-!._!s' 2.0 STIER -y Stur FiE Shash ML M'WAU l;:l.‘:. " Aarms te
i - g "y }L“_%%CCY_—BM-_
22248 Ay
Tos*®
el o — L—




| BORING LOG ' NUS CORPQORATION

PROJECT: ... SR BDATTEAY. . . nmme i cingenen oz o - SORING NOL: SOC™F,
PROIECTNG.: . 985! mns DATE: . 9-20-88 . ORILLER: TIM ROCHFORD
ELEVATION: . ... H4%03 . weeneere, - FIELD GEQLOQGIST:

WATERL!V!LDATA e e e g
(Qate, TmolCandmom) qe.ssn 2 si et Tumoy, CI-EN- argeE Q‘tow'-s weda, ;e.s...us

MATERIAL DESCHPTION

Salan g | DOFTH SAMPLE
b L33 MCOVERY F

s vy ‘al “SAMOLY mmL
or | ma LT CLASSIFICATION

Qo ~G.

1. TOP 5 Brm Sonl s uibord ol
oBSS 0002 4o . FILL (ST AND Eine SANDY Miced  Bofows 1S Frapou ol
Cia v bl shned PRI

oL L -

REMARKS

T
nnds =D
NanmdmhOn®

WO ST, WeSde ager, Beta 13

o902 so0- 15 5 ULT ALD EINE SAND, SOME, et Ly DLASTIC
SanT-anrp ] - —
cLny

MBIST, SLT PeASTK.
SILT _AND EING SAnbn ., LT

Som& s T4, LLAY

3 {8 vary [ofAY MO, LAY CONENT
o928 Se07- 9255 |9~ T.0 stire | onl {51eT AND FNE saun MY !l‘ll'::llcli w/ PEATH
=D MoT ‘ ‘
=y TE. %o SQME QLAY
Q Soa :3/': .ir a VERY | SRAY MOIST, W4 PLAST,
3 - 35 }:!3-is 2.0 STEF | o2 SILT AND _EINE SAMND ML | Mpacesus
_‘i MoT,
1
Tos
. b— - - ..
AEMARKS _Ec: CMETS | Dnmuq Merwso: H'4"T0, 6% 00 H.S. Augers
g} in 4 :. * dow g o m w~ Q‘QJ SORING ———-QLw
Hivamgr sreoped 30" tewmpitted bae 4980,
= g el 293 PAGE__L . of

AR3CGIGL3




BORING LOG : NUS CORPORATION

PROJECT: ... .C xR, Em{’k:r-/ s BORINGNQL:, DO Q&
PROIECTNO.: .. Q85 .. e DATE 9:’9! /5’& . DRILLER:. Tirm ..ROLHFIRD
ELEVATION: .. 4498 . o _AuogcEowosist

WATERLEVELDATA: . ST R
(Date, Time & Conditions) ....r.ma.m - .Ho.‘.-‘.,.-aunmrf » QEARL s migd, Grer2 .

o MATERIAL DESCRIPTION o'
. falemt § o™ [ SOWY LAMRE cuangs LX-]
= o wa ) 5ot | wegveny | D) ﬂi::.m 2'.:
Y Cvl B IR Bl W L R MATENAL sen REMARKS
|~ > [+ e ") UNETM | SCREED ]
! (AR w0 . iNTeAvA, | HamOness CLASSIFMCATION < :
- oa . Very ATT, (365 + LIME Ricrl
szz. Icasg z lo-2 35'_ e 1 stiFe  {BAN FitL & e ©-1’ ) SRy,
1 DR -2 QA ua PLALT ROaTiTS
T BAM L SILT Awb  EiNg sAub ML Lo mica  SiT u v, “4
) 2.0 very  JTan SAMY, TR, o5 |
os Sw2-|2d 75 IS %o | stice wi | SIT AWD  FINE SAND ML mies par P ,
' ) ORI BAT.C30: ., QT ™AY HAVE Fi el
24 WWTY Wd A &
) . I 2.0 TAN DAMB, MICh PARIE~T, fays |
io4s sen? [P 0.2 o VT LRARD L w/ L OWT awo FING SAND. m BT e, Bt Pasgiy
23 o ey Flic WT? HoLa mos
) MMET- TR LAy Agug V- SeT. PUAST, .
oo Sogg]es ze e That CAmP ST PLAN, S0amE |
Z5519-1 [ 2.0 STe wi SILT AMG FIME SAMD, MUE wieA pResenT
g O v Seay
Z o Te. _ CLAv
i coF b/ F] AN MGICT = V WO
123 SocF 3/55 /345 18 ¢ aor WT ARD FINE SAND, M P
—= Eninge GRAY o MICARe 5., SiaT. PLAST 4
‘ et TE To 30Me CLhY
Tois’
N —
3]

nemanks  Ric - CMe 15 u;.“ q\'. 1D, 6%290D ws. h,!m Shaaplii ,‘m,‘,
AZED 2" lany sl (it Jpeon driven ui p I4US [iamman Deygyed 3D somn 228

of1d [\30 3-21-8%

page_L _or_/

AR30I6LL




l BORING LOG

NUS CORPORATION

.W

PROJECT: ... CaR_BATTERY.. et eent e s i . BORING NO.:  SOB9 .
PROJECT NOQ.: 3961__ o.n‘e %-31-33;.. . DRILER:. Time ROSH FORD.
_ ELEVATION: . 4363 ... FIELD GEOLOGIST: RICK_ BETHEL. ,
. u WATER LEVEL DATA ;| e eeoemrees < e+ eeveorrie e -
W Qg | O Time & Conditiom) 1460, 9-#-48. Bet, Summg Cioon S E"‘Quf -
U
I 3¢ y—_— MATERIAL DESCRIPTION ot
- sammg § ororw | wowy | taems | owuset LR
t\ y va i) on | mcovesy | (Dl SOR. g‘:
arve | om Wo ] samms su::m (M‘Jum oot MATENAL o N AEMARKS
::.o :un.. T rvevas | wanoness CLASSIRCATION ¢ 2'
Hog S0d9- 9/§ o-2' g t'bz.c FiLg :.:: 5 l“—&"n{;;:“‘
[173 EE&. . ML [ TIT ,;.'._.'3 T_‘-_‘—P ™
L) Egsi SILT A I NG pid [
AIRE A
; X ey oyl [GTE TREBLE
s sowa {34 |38 P Sow | oo | st ams fve sanp me |2 masr. Rernsts
. 'i e — “'M
— Te. ceay
94 PR L ) g CBAAT ; 190 PLAST,
W3o  Sof- £-® '-ng_,, 20 HARD | = 1 SILT Awe FUS6 SAWD ML} e cany i, grs cueg
T
2 5N E Ll SLRF SR
mae 3067 251w I i e 120 | sut awo riog ghwo Mt iy mica
ROY,
F‘K‘ TR CLAY
. RA @ To Mo T
K73 = SOME LASY. MCACEa s ]
T TR CLAY
'

if ‘

1895 9-2:-88

fopl

PAGE

AR3016L5

»




Lsom«s LOG

NUS CORPORATION

HOLE SfomMeEren AT /7a7Hn

PR S
moEcT, .. GTR. BATTERY et et et v s e e BORING NO.:
sROsECTNO.: . 385l . . . . oars. . 9-20-88 . . ... omuen. Jim Roc.HFoRo
_ ELEVATION: ._.....NA ... .FELDGEOLOGIST: RICK RETHEL
. WATERLEVEL OATA : e i
" ‘é’ | (Date, Time & Condition NG, SIMNY, VARIABLE. CLOUDS, S2°F . £-10 mek wands fvsan 56 20,07 "Bac. e
(o]
2 22 — MATERIAL DESCRIPTION o%
}.. U<1 samms [ oo™ | mowy | lawes | Cuaed g
L LT on | scovery | (Gesl) “Sﬂ-m s:‘:
il B el Iy L5, QS MATERIAL <on REMARKS
oR [N
ol By iRvaL | HARORESS CLASSIMCATION <
E bek 8 m).gﬂ_ﬁc_ses.,ume " urg
s seie- 22 ]o.a Hr 240 al | Flit wf Sori
AN EasTLETS  LAMR, MO PLAST)
1 ST AND FINE ThaiD M
4 Fra ABUNG. BATT. C565 T2 Y
%31 w0 '% 2-5' - ! .0 STIEE -r:‘ SitT Anp FINE SAMND e 18 DAmP oR mor |
, OR, + H5B’ MO PCAST
$4 Ay
% G ) L zZo o -GEVAY R N ARS:ST EOSVLETS, T, A1ICA |
ZT tsle- 2.0 ARD ﬁ LT AND FINE SAMD TE M
O S -
29 CLAY
(& ™o T, ~ol. & F-1p, i
w3 soo |24 9 -1t = < 2.0 To 1 L A M. i S e o
=y o RS et
M YR, CLhY = ~l
I 3 g Ne -
1oss -5 SsH3-ts /a’?-o_ 5\21(— -7vll BN and Sz <AuD . el Te elpay —o Iy
G L Sorog. mattle s g ocurgnce (gt g e Ta CliAp
T.e. b~ AP L 1Y malsr . Te, oA
15
ot
S - St TR
REMARKS

somng IO

pagt. L _or_\

LY




Tiie

=%

0go7  sotl-g]

ag3c i

oase SO~

BORING LOG ’ - NUS CORPORATION

N ———
PROJECT: ... LR _BAITERY.. ST ———— | 11§ 7 R LT T Lo
PROJECT NO.: 935i DATE _,:?.-.aa:.&&,. e ORILLER: TIM ROCHFORD
ELEVATION: .. 4%, 72 ... vwue: FIELDGEOLOGIST, _RICK BETHEL . .. .
WATER LEVEL DATA: . NO W"Tﬂﬁ s
{Date, T-m.‘cmmml a0 L2 20) M-’m, Cfll'r -S'l\lg )H‘ bmz.e 5‘“’ ﬂ:frl- ;M-SI '&" [’"M f’ °7 - .
hireanoeY MATERIAL DESCRIPTION | 0%
samoct | orere | moww | amnd | cuanel tq
w - LT} or | tecoveiy | (Desmi mmm, ':Q‘l '
g Jarme| o [ e [oamme | oof fcomsrme] MATERIAL can REMARKS
o | ] assspeanon |3t
3 ~ERY DAMB, No FAST, WHITE
san-oaéfz_a» 1 150 SYIFE Bw M | e ar Tom g - dar
5 THEW FvT RoOTC
il
7 VErY ™ BAMS Tae &7 COMTAIAS
b Sskz-5c 5 .o o SicT AMD _FIMNE  SAAMD M | Borr 0865, Awp sasva;
) W GAAY BECIES oo P 3.57
e
s Za PETER 5 DRANGE FLom G-T° wi Ghcrr, |
sle-o 12040 sTise Joply 1 ST AMD FIoE SAup a8, gur eea
[! GAY wif GR.MET. T8’ MO
— 5] Te To SoME  Cuay PLAST  MST Tugos T |
3 T veRY GRAY BT, ST ALl AT, A
2 Zal9-1 &;"""" e | aTier | -5 LT AND ML :-::;:I C‘ﬂi‘ I TLay
'%'ﬂ'. ¥ DEFTR
¥ T2 1o SomE CLAY
2.8 oRay wi V, MaisT, SC1. PLASTIC
ot %‘?"é x £0 %réwb ML M'P.J:gws o
- 4. o some ciay
Tois’
S
-




BOAING LOG

I

NUS CORPORATION

PROJECT: ... CER. BaHery .. ...
PROIECTNO.: . T85! .o
ELEVATION: .. AH.bb.........

WA TA: No wafee. o
TERLEVEL DA ;7}4[:,;_;,.:.?‘##5!3;8 s hmiks ~i1503,

oate: .9/ fes
wess oo, FIELD GEQLOGIST:
the Perthale 2 /Soo

. BORING NO.: -
ORILLER:. . Tim Rechbord

: (P clowdly o 1+ beeeae, b 705, rumid

Soiz .

= T2, cpeen dpiven 315

(Date. Time & Conditions) 9/
p—— MATERIAL DESCRIPTION o
samog | ors™e | mows | osammy | owusst ‘or “""
W > LY e on | mcovery |Dwmii 2INNTY
v € srve [ or | oeoe | ames | o0 o] o, MATEMAL E?:':' REMARKS
£ on wn ~ LovETit [ ICRERNED ADRees CLASSIRCATION
- :Z. wo | sa ‘ INTEAVAL . ‘s
tase  soi2= 1007 0.2 R lE L, | T |uARD 0B angl ST s FN-cRS s azel ML {Bett caying frans, Mingyl live |
1 [.71 4 .
;11 l - HT" GRAVEL = Fii ang teavel Foon L¥~2° Hi
- :_ T S P 'fs‘-flf‘- Damg, AN £,
- JomE prin
y j " .
T 501 - O,SS 3-5- ’T N <0 ( -;‘TFFF 0814 S"LI w: F”—QEQ !ﬁﬂ ML - witare ime w 14|
Leme
6_. l Y r Somg ‘a'H'.
CAring 0.-‘!")'/5‘-4 dehemiy
T
. L] A fr
1430 soit “:; 6-8 -H;% HAR d 1T wy Mo . racin |
f T ‘o e ¢, Prvablef
= posnid N ﬂf_Pu 13
- ] [-J =] 4
e son- 0V o-n Fy—2250 &_}&‘;ﬁ AT of EN SAND MLEone_catble iy
™ FETL G Tr. sodlized omanie febuzy.
D xchichs (3} Feivpig C oot
.56 Soiz - {13 Yy L .
T3] 315 B e 1 ‘ VST FE ff_wl SILT s [N SAND e YMaict et gt w5
1 i
—% J’ and mm&'—iﬂ—' Z ]
T8 e ~ 15!
————
&-_; s S = lr
REMARKS D-ill; oth g CMETS uring 45" 2D, £5°00  HS auger:
- . "9“‘ SOz
H1+"\ o 3 ' ) "* -~ Ml'!‘ mm-—m—
14 -
39, rage_l_or__}

AR301648




BORING LOG L NUS CORPORATION

L£I/2
PROJECT: ... CCA &H&' - cae BORING NO.: .
PROJECTNG.:  T351 . / " paTE: . ORILER:.. Tam Kechforgl
ELEvaTION: . 44, Bo . _ FIELD GEOLOGIST:  Jow_Lewis

H- berttele @ 1743 )
WATERLEVEL OATA Ve e, in fhe
(Date, Time & Canditions) A//6/1... st 1450, Lanrsh ~1730. 5 phg suenny, 725,14 brevze

hirHOLOSY MATERIAL DESCRIPTION
cuanad

Oemhtt)

o MATEMAL
g CLASSIFICATION

“w e

AnDa M
LY LK L

REMARKS

&M tand, uad,nul o= &5’
Lamcrgly g D515

1512 508~

e SRR ST Wi FN SAND SL Demp. 1
{7 OR
524 gon- LTOR | S/LT wy FN SAND Ir. sogpe:g dthe:s,
”AT' Sm_pocked: o 08 Fo gy ]
Mflf
7 .
TR LA [ a2 T v.snerlvae {SILT wy FN SAND MLWeid by 20 Fr stain,
L s igble isible mica
SE LI 0y ) 794 P Y G’, z 2.0 V. sTieE Iny og1 SILT wy FN_SAND P {moist he Pe Fesimin 75 |
li . ML srall Fe exide oufs
g ""‘;“’Vl."U' Ara
Q. .. . 27
A [ 4 TS T V_onre | o |SIT oy PN SAND ML evigh bi B, Pectaim
", s inpe small Fo grl.r, _
thn« 3?#{:; vy, ble .
:
- ,. ’ ”
w3 s e B 3270 5 o fsmiee SILT wf FN_SAND LY Sburted from 20227
-—7" RAY &RAY 2V, GRAY below,

Fe stain absye r4

REMARKS w;'“n CME 75 u« 4/ Ip, & oo H.c
Duﬂ.ng.b_p ding 3 TP, 'i fhs somng _S213

rvtn  wtith & 3'40 Il b &4 h"’ Jﬂvln 30"
= 2-22" 55 sample shtuvated v
. TTD. ok bering 40!, S35 campled tegm Ho-y2'.




BORING LOG NUS CORPORATION
. _— .
| PrOlECT: Qf&lnﬂrfy v e - - BORING NO., S013
PROIECT NO.: 93:1,,,,,_,m# om-s "/ "/!3 . ORILLER:. dim Rochfard
ELEVATION: R i1 ) asoao,cusz'. T Ten Lewis
. WAT€RLEV€LQATA eenen v ias e - -
(Date, Time & Conditions) ....... . Sea. Iﬂj‘ o e R
reaLORY MATERIAL OESCRIPTION ok
o sasamg | otevw [ mowy | samms | ckanat o u.?t
4T OR | scOvRY (DaseniL)
z £ Jarm| o | o [eeme | o o] MATENAL s REMARKS
f‘- u‘,_ i :o:g :\: =) LINETH m am‘ CLASSIFICATION s::t
163 son3 - ’5&5 25-27 ".‘ 2'o:am:t - —__ ”MD RAY ST w/ FN@QHD ardd Sy MU asize: Dy meist Fr "L"'"i
z;‘f -: ;R‘ 26-265 0 sam# 5
...'..- 2 5e27 " damp Aray .
redwce f (?) st hosi e
ﬂ'l-f"'d' betav, 2.6.5"
#5503~ 138052 Pyt {HARD lo2 oo/ |€1LT aned EN) SAYD Lo % re ptaie, 370t
s L
'n ;'gp'f Lobbly tnd candy s+
3.5 (Grs peidle;). Daosm,
&l Prigble,
1707 seld -3 L ;-u,stf ;.5,' HMQ LT w/ EN_SAND AL 5ot rebosal @36.5°
75 ™ N . .
LT ¢RAY 'p'f_ﬂ_"(, H, % Fefhan.
An mge r ~ 3
- » - ”d .
I7 0B Y g oz P 740 -':.'o e kv 1MED 1o RS AN with GM I Paorly soided Damp beival
—2s -l v VEL 9.5 Ay above, Fe
‘f'o.J ) o .
42 .
in.""‘m—
—— ’ ﬂd [hal
m—— " SN - A — Amm—
REMARKS
somng 2013
PAGE_Z_OF _2

AR301650

L3




BORING LOG NUS CORPORATION
- e ~ PR = — "
[onosecr: .. .CER Bathery ... BORNGNO. SO |
projecTNO.: . TEEL .. care: . .9/11/82. . ... ORILLER: Jim Rackfomd
ELEVATION: ... 4449 ... FEDGEOLCGIST: Tom.kewif. .. . ..
WATERLEVEL OATA : Mo wielts: i bonehole af  170@ e e :
. (Date. Time & Conditiars) ..‘!/l‘?,[!.i,...a‘fﬂts.(ii 7 pekinch 1710 i wmarHy clowtly, [t dreexe, (ow 805,
—— MATERIAL DESCRIPTION a%
Samid § OOOTH | ROWY SAMILY uangd "ok u.g
3 L 3] - on | secoveny }Owmit
- ‘:_-:' srvet | om 0o | tamms on % conon MATEMAL iow REMARKS
L S B o B e gt B CLASSIFICATION e
t6oo  sort 107N 02 HeA T2 0% Vuarp lemay SILT EN=PRS SAND and ]Md;ﬁ Y bakt copisa Coags, 3
e and i I
=0 l px lERAVEL £ AN Rege.plad;: and #*hes trun]
:  Adgta! (% ?) “rt:n(.*
1618 sol9-103 53 3-5 “a Lé 2.0 ;"u dd Dr:fv SiL T, FN-CRS sAND g ; : .
7a Sy v lcoaver <Fu s .
iyt e 7L & J
I3 2 5% Conrse frartian
- OR, vy - -
1634  sord oé'” £-4 _ﬁ”-__h‘..c ‘ V. $Tiee &M:; CILT wy EN SAN L!Iai;,qﬁ-hu Y 5
7 I Perie ' T u
13 Samp Syme vrganis
1648 \ — 2beiz. SFER
e L .0 Ok wif -
oA - Fet o4 | o'aY | SILT vy BN SAND ;
) - ReTLG
L] . angd
DR Game
or'd
@ L
6 50 P
A I s 22 T2 v e SRS VST y FN Sans ML linoist, 37 cosle A T2
it (2.3
I ecd af ~14.5° DK GEAY
o015 bt , ]
JCRA : Lo 1818 S0 plaghe
L. orsgp'vu‘ Fe_oxide
g{ Lacr, wif ‘qp‘*)u ‘
;"

REMARKS Doilied wwith o CME 7§ wing 9%°TD, 6% op M pugers. 5
Sgmplef with 4 322’ 712 mn!-“-’! drivpm wyrth o 140 16 BONING —=204
Lammer sripped,

Acsped, sagt_l_or__!

~TD 13, spoow deiven 134157

AR30165I

*




I BORING LOG

N
R D NS e M T i

BROIECT. CrRBAT ERY

_ 8ORING NO So A
PROJECTNQ. N8BS om s a‘i .. ORILLER, pg N ~HVBER, TG »
ELEVATION: FIELD GEOLOGIST Kim Kaa L e
WATERLEVEL DATA - o’ -
. (Date, Time & Conditions) do'. ...,‘70 Lu\kf Tf:ref-tf— .
R ITHOLOGY MATERIAL DESCRIPTION ”'.
LAMME otPTH HOWS SAMME Lmangt ey
0 e} s or [ tecoviny | (Gewn.ic) SO0 7O 4
& FYoR cn (-1 sammLi o cg?.'yns":ucv MATERIAL éf; z
‘aa: :l.: i LENGTH . ::::::r uc:l:aﬁ:s coLon CLASSIFICATION ,’:: REMARKS
=T :
opas| _jo-a fgidk Eroy | Blockan, Spuity Loavele] | FESTsp~ spoon
Y F\\wa@q;ms “TALEs < T 20 T,
{ | . X
eSe €~ 87 Fymy
-5 PR | S fry ey wof TADs tas B Parlots JNL PRgS
24 e e cumaeen -
3 oBN | FSun+ Sult w/SHin, a
3
29 Den
q- 1 RapH S TWw-clo LOFF SuD [
/{‘f )
31§ / by | ST FE0D s C.rjvdf i £
24 bR | C L
090%
oqis |77 [20 -?Y/ MED i {m-F st , w/Forauel . S Janc s T o,
- ﬂ‘f PENSE JoR0 e s bt o « M AR GF O, L Bver T2
REMARKS Detl . Gime Yy ™ 2 gD splar
. S Poand % - - TR BORING SYA
. Movile 86|

AR301652

paGge_{ .- &




£q2%

o st

Y2

0947

 8ORING LOG

S I NUS CORPORATION

aomng no SO HHA

anozea\&& B"MV . ' )
PROIECTNO. 986 ¢ DATE: 3 —AF—FT . DRLLEAHMOMN-HUBER TNC: !
ELEVATION. FIELD GEOLOGIST: KJMKML- )

WATER LEVEL DATA
{Date. Time & Condin:oms) cieu LeHTPrecse B°

MATERIAL OESCRIPTION®

hows Samng

T 14
samoe | oeerm s-on | wecoverr M oG SON,

w | e cuance | Deeutw MATERIAL
& rveq :?: :1‘::: [Gewn 1 CE‘::“';:E: couan CLASSIFICATION ot REMARKS
T = A B T A e Vi 7T L

S 7 20 [ il N 2

mep P& F. ol TS !, 57 | masethw o
5 z‘, bencE H“j s %Nﬁﬂl%w_ AN 1A
Yo [BsST 1?1 [1/ ver Gen |5-C Sei>, wmfev: Bl | o smravefrovo
7’(1 P/éy e AE] BRN gt mm)zm'fk, Hg.l, A (l-\subf,ﬂuu"
X A"
91 WoN-G— 29/ 1% o |20 IF-¢ Sirvjeaned hun B wer +nvo

FEDy rechy .~ Crdlumoy E"J lot S (o, Qs ripe

ik
!
'

/24

REMARKS '
" BORING So-i4A

PAGE & Z -

————.

* SewLageng or dacr

AR301653

5




Tirage

29447

o956

loes

lavy

13

BORING LOG ) o NUS CORPORATION

SROsECT: Lt R, DBATTERY . eeerrtnne eeen e e v ormeee oo w - BORING NQL:. DOMS .
PROIECT NO.: ‘)BSIM OATE ‘1 Zo B8, ... OMLLER: TIM ROCHFORD
ELEVATION: . 45,53 . . FIELD ceon.oc:sr. _ RICK.. BETHEL. .

WATEX LEVEL U’A?A NO.L. u,JA.TE’ﬂ-

o (Date, Time & Conditions) 129 ‘-"’"’? “"""‘U Uﬂw;s'n"j s Bfa‘y S'fOt-gh wils, Fom SE | ot etz 20.97)
¥ o MATERIAL DESCRIPTION ot
< Z [ ramms § oeorn | mown | tameus | ousst ag
) g i) or | wcovenr | (Ceshn) a:':'m t:‘i!
arvee | o ton | sammas on mw MATERIAL can REMARKS
=3 L1 i EelTH AR o COusR 3¢t
o "y ‘ wTtrvas | nasowiss CLASSIFHCATION < :
- . GRAY o-1.5" gmy-sur- Yo wf et}
sos- P2golo-2 o T naep¥ | o3m | FiLt . Sy ANA FINE SAMD ML i :
SOAMB, g BLATTIOArY
i TATT T Art
ViIPERIFL THAWOTT
o3 u i ORAVGE S4T. AT TOP 37 . MeNT
5015~ s}3-37 ®.0 STFE L Do | SIGT Ang PINE SAND Sows 1y ) desoul . ]
ey SLT. MoTlE. G2AY
= To TR CLAY =1 Contife MuT (wen v |
™~ ] Ars, Ta Fevg
~ [ 4
% ’ 2.2 O -TA [y THRLy 70T i
SB1G~ o s lo-B Jl_z 2.0 HARD A ST anp Floe SAME Soma fML me.g_t“ MORE Coavy &
19 ﬁm - TOW LN FPUNE IMALL
' 2 [~reern LT TR LAY 7
= B - 2o VERY | -t MoIST, SuT. Te NO PLAIT,
sols Ssf - W 2.0 STIFE AND "
L¥3 joh, Y, WO SORGIWT NFILLED
i3 VT LAY AL GRANGL nf CESgE Geay mat, |
AL T, PEABLES (O~
o 13 N Ok~ oL 13 DRY , Sampld marBT
Ss LR <X E oz san coe savn e, I losaney ez o T i
flrcey ga. . mume Sano QLo
—7
-0
r sl O g
,
am—— - el —
REMARKS ; - ol 2! ’
. juo 8 “ B ’ BORING 215




l BCRING LOG NUS CORPQRATION
IR
PAOIECT: .. L =% F’._A.A.-.-‘rﬁﬁ‘f“}in- e e BORING NO... .. ... Sqta 7 .
PROIECTNG.: . 385% . muw- DATE: 3./20/ 7% ... ORLLER:. . —Simn ROCH Fofd
ELEVATION: 4530 ..o FIELDGEOLOGIST: | S, @aenie¥oooonn. -
lNATERLEV!LBATA' [P S ‘r Lt L eimmlt . raemkm At EIAeEese. s aacaee e . v e -
(Date, Time & Conditions) . 13HO...Li%R0}. Hezy, ..,4.(.-5.,......afig.A,kA.spm.a..kze
——— MATERIAL DESCRIPTION o
samms | oorrw | moww | samei | Cusel 10
3 L ey o § vecoveny ] (Deswm.AL) u‘l:m ';‘.:
G ¥ fermeef oo | roo | sawma | o0 o on MATINAL cax REMARKS
g 5{3 Kol IS TR il o IS5 CLASSIRCATION g
F ] i . - . -
IS 3 - A Erdel
.3 VTP =% -2 — / Wy Gray E" ! - - L J So &
= Gmr&gr‘ ’L e b, Q‘*S*\g%ﬁr\s
Uy <3 (S0 R P Y=o
b'a -7 -1
Weo o, % 2.5 [.o ; :‘:v coarse b oeal sanol
. = —
— ha <ame s.lt smd 2. M ) Somphe Jdar
TAN . .
Lok Sins Sengl acel Samd mattNdng |
. - } -
Wiz 5;5_1‘9'0"532-3 T :-7/@ BARS qr'jﬁf—SJ—’%' t- elay dawdyot
Fl
_"'-;'q"" hozw Sk we/ Sy ssvv:v[ St Sneap  SNITTLED
<orng srved sg ot L& s b la.S
W3 Sy |07 1) 's"'_'ii"'aén Heed Jvay tdr aogrge Sanclior, <o, Miag
FT OR .
3 kge S i\ and Sine Dondd de e, | ogeid Eind.u%ga.mL
aprsFaae
Ll %\- mi&:l:::" ‘“1 okt gkh |
gt [foer Falge
‘ i
! (%4
73 A ~ g ol &
o,
. A Jesg me7 |}
\S ATV
1 eea £
SRS S ! . - - d . Jl_ - .
REMARKS . 2 . P S
1% '3
PAGE.L_OF_~

Ne waTan , Datkg wethed © Y YTID, 620D H.E. Avgers




BCORING LOG

NUS CORPORATION

ROiECT: . CER B fery
sojeeTNO.: 985 . oate: A4 /e
eLevaTion: 98 . meDcEoloGisT:
WATERLEVELDATA: ~ 40" below grade @ 1743

SCRING NO..
ORILLER:,

(Daze, Time & Canditions) //4/4& j. Fact (459, Finish ~ (745 parkly clody ,. 703 .

S, Rochford

S017,

MATERIAL CESCRIPTION

MATENAL
CLASSIMCATION

“har

AnGe B0
LY LY -E L

REMARKS

ST angd EN SAND TR

X
¢

§e+”, ca&ng -fra;i. LS

C ; KAVE: £1f

Grorysl, Domp, Z2 o -

Prgac ¢t

Y. STieE

SILT whitin rongr CLAY

SL cobesive, Dama, "2

ctwn ) FE reduies Shaows
e dic edor (rg:u-‘)

Mippr PrH i cs
~

7 TR GRAVE L
o 7 g aKAY .
1597 5017 -1 e VSrire Lz o | S/eT with LAY Minpr V. e LMyt Fo daiped dringees
13 . oTLG Pinor Frdamice, L
I " BN sAND dger. st o ptn.
s0r7-§13 7 ) GRAY
402 7 55341517 > 7.0 fYsrieF fo, SILT ety V.FN SAAMD Mis | Minar Fo stminad dba''s
73 =
173 g';'
Stwin
- >
so17- 20 R X - - GRAY
oz 55202217 200 - - |DENsE Loy og {1 FN SAND LY. SChpaict ane prbbly cized
Z ’ M oT, .
) L Lol e CLAX LS cles Fp clained ball:,
V.éz ‘:&.ﬁ!! (M=
it
RemanKS Dpilled vy CME 75 uginy 44 Ip, 6% ob, H#.S Augcss o
37 %2 ol spops (55) campler driven wotl 140 Jb. somNG —2LZ
hﬂ-m A "
S Page. ) _or_2

~This bevehple installed ~ 2' <2 4 Sovv-A

AR301656

A




BORING LOG - NUS CORPORATION
A — =
PROIECT: ...C and & B»ﬂrny . .. . somNGNO. 077
oRQIECTNO.: . 9851 . DATE /40 /J': orier: Tim Kochterd
ELEVATION: =.,..,.....,..._m,..wmk,igm_‘.m_.:__,F;e'_n) GEQLOGIST: qnn l-cu!-f
. WATERLEVELDATA: . . et e+ S 2ot e e et e e e
{Oate. Time & Conditions) ... seg P"ﬂd .
i roLoeY MATERIAL DESCRIPTION o'k
tasen s | onpre J moww | samid l:::l-‘:-l o u'?t
. 4 OR | TCOvERY
o | oo | e | s | o Lo MATERIAL dan REMARKS
SoR Bl B Bl pmwiogg -~ CLASSIFCATION ¢ S
TR A Y e P e W HARD low 1S/t T w/ CLAY CelPladic. V. Denge,
I'E3 GRAY , .
30 10 DR v y ipads
Hm':'f‘, VI"H‘I( Poro &
1653 o7 B Ts037 E— 250 pewsE foray LN SAND o ST Minow | Sc ST crbasive, moishH
Y4
73 .L w/ R Ay
MoTLG
1707 $0|7’i3;5 23135737 ' 7 2.0 M. DEISE OR_ond SANQ ﬁnd S/LT(OQ) LSM Cogrepms v/ Aeath .
z! LT "
— — GRAY |and CRS SAND w/ Oopnge ot top 4y gray |
. ;-0 RAVEL [ d'-rtq) GMEat drttom, CRS camglis
l peerly sorted Rare
cabbles
- i+ _ -
1730 507148 ko gz PRmmmyt D2 V.DEMSE 11T 6RaY] CRS 40 FN SARD .., SMI Satvrated of~ w15’
3% '
] v gt G_Rd\lE Ls, V. »miner SI'QT Fe .c*m'neJ w/ Fo
4
Th [vd_{ m' ¢ ”m(“ f’ﬂ '!Ur(
Yz saturated zone .
e - -
remanxs Doligd oy equip Jist L $o17
i’ SORING
paGE_C of 3

AR301657

1




BORING LOG

NUS CORPORATION

BORNGNO... So/7-AF

PROECTNO.: . T840 . . e OATE: L T/0/EY oriLer:. . Tim . KochLond
ELEVATION: . ... B39 . FELOGEOLOGIST  Tam Lewrs ... ..
. WATERLEVEL OATA L . o i o i L i e e e
(ate, Time & Conditicms) J/7/18;. Stert. 1432, Finkh ~ (944; pardly sumny, M brecne, hi T0:
—— MATERIAL DESCMIPTION o'
sammg | coome | mawy | s | cnanet | eo
x| v iy | 4-on |mwcovery [Cemni] SOL sei
: Sfsroe] o [ o | oot | o leowssoed MATENAL <o REMARKS
3 LENGTH
W 3 ‘: :‘: o NTRRVAL | HANONELS CLASSIHCATION ! : s:
I
t433 3074084 f 0-2 7;; e Y. Shfl | Bk o Fiag Lo f TR fla PUl Babiery caricg €
s
e | Misgd sravel B, Lt gegepl Domp ks |}
¥ 3% -
g b Trsa Fain, t&’_‘_;‘;
as s |2 [3-s B—ithal 1S4 Rar | STt e mivee o, MCLS ok
:? aﬂ FC i+ﬁ/'- |“ F‘ m’a/& 1
¢
51;' T Obvig Aerfic Oder
{ . _
REMARKS _ T2is fure £ Joibtal 013 but due tv goy -
. S017
reravery i+ w1e) bovieg wri wiepl br SORING
ot 24l Er £, .
¢ al_Lgw Loprscte pagt_l or_/

= Drlied b CrEPS . Hg "Ip, ¢4 op Has. Augers.

. 3 Bl‘dp! 2’ V”*W‘h (;_g) Slﬂp’tt‘ dﬂ'rfh ~".}L '] 3T

wa'si-f Argped 30°

AR301658



BORING LOG NUS CORPORATION
PROJECT: ... CrR BATTERY ..o o v o i e BORING NO.:, S0
PROJECTNO.: . 985! .. .. DATE: 5:20-8% ORILLER:. Jumt. ROLAFORD
ELEVATION: .. 4S. 22,.m ez TIELD GEOLOGIST: Rice  BETWEL
. W WATERLEVELDATA . ... oo s o s .
f) %-%‘ {Date, Tirme & Congitiont) ... .o - % o
T 3 —— MATERIAL DESCRIPTION o
= T3] samois | oo [ moww | sames | cnanee eq
va, i3] ¢-on | mecovery | (Gesnit) MS:‘}" . gni
arver | om o | taees  Fepamsrmey MATEMAL ¢a v REMARXS
ar ™ ) uNgTe {scamtmeg | cancex | CORON CLASSIFICATION i
200 @ NTIRVAL | MASONESS ‘:
R MED, DR, [ A JAT, FAME -+
v soip|Plo-2 ) e pavse foene | Fiee o0 | “eay patpse FieL |
W
\h
] IE)
2o Sa@'% -g° Z2c
£b. [ MOIET |, PATT |, FE STAMW MG
—iv STWE | oia I N JAME ND MUY sl To gt
-7
s, ™, CLAY
N V5 GAAY DamMP,
1835 39 s~ 0‘55 -9 %0 HARY § ] SieT _Amn FUE  SAaD ML saus;._ﬂ:: PTZ Peace
AT,
- SOME CLdy
1859 goug {97 i 20 GeAY DAmP, Seill. RA0. TS
s51%-n I 2.0 | paer | o8 SILT AMD  FrM E SAA/D Mo %;ﬂ; g Fer Peasr, |
21 MRST: CU gcLal,
25 TR, CLAY
o2 . 5018 P 3 2.0 3] GEAY AAoUT 1o sAt, 1
' - % {13-15T z STigE if SILT AnD FINE SR ~ML
XY rLif
T . TZ. CLAY
Torg
REMARKS P CMETE | DRILLIAG METNED ¢ * G V2" OD 1.5, A
w o & 3D I CONE spis pore dcuise el 149 fanmgs  BOMNG S2Lo
~Deguesp 30" Perms sogppich @ NS 9-2¢-03 PAGE_L__OF _

LY




F BORING LOG NUS CORPORATION
PROJECT: . SER Bedfery | e o . . BORING NO.: Soi4
PROIECTNO.: T85! oo DATE: Q1808 ORILER:. Tim. Rioch{foref
ELEVATION: . 45.86 ... FIELDGEOLOGIST = 3 0w Lewi
WATERLEVEL OATA: Ap_wefer in At borthek @ (657, .. ... L. .. :
(Date, Time & Conditicny} .7 !&fﬁh-“-”-‘-"‘f 832 ppotch: ~WSE | merty sipmey, I Oroeze, J0 £0s hued
P MATERIAL DESCRIPTION o'
Us  frammt § osn | soww | sames | Ouned ou T -
o “a, e ot | recoveny |iOmmnit
¢ ? 3 vl B el Ipendl FuB “5':‘2' conon MATERIAL ¢ 'E REMARKS
N 2l m et ™ remvs | MARORASS CLASSIFICATION 15:
s sot| 2T gl e 12T, HARD 1R rod ST o) F0) SAND, Some uFa.m.L g Srags hr %
1B LT
1 Ban CR¢ a:d 3@@0’( crze RTE ¢ adnrt Pl X
T Come. ot ~ 'y Fl stidial é
Lot i
1wy sote 103 sl o e 10 _lams o0 s e or bSiT., BN SANp M WMoist Come battery cuing
7
/602 son- 0‘-_‘ -4 ‘z,rs 20 HARD IOR o [SILT oy FN WQ M Mect TR YT TN, iﬁ';ﬁﬁ:
1C [covme — '
Iy LT R Sibosisie,
poree
s some- 9 2 1) Pl 2.0 Y]
a3 il Tt .0 FARD log o {SILT vy FN SAND . SJM
Ty L T SRAY
3q 214 0% _OR /o7 GRM S¢lpr tecH
burrows (1) wf drey ¢ores
Aod 5g 3ta. pned peisrs |
¢ o
4f  soite] 7 2.0 K arg
s 13-15 1 4 YsTieele SILT wf FN SAND TR ML Damp, sgisttre vaer sf.
[ w/s TE
] - rsnma&y_:.ﬁﬂgﬂ et deoft TR gye pebte: ¢}
T-DIS' -l 3 T& vy
rit Ok Pramis -1
GAME  belswy,
REMARKS Dribing Jopg 1o th CME 76 dsicg e 0, 65" 0p Hg Aysc
Sgm oy A a3 x2’ S ' gen it # SORING =011
f I o 9°
. z page_l_of __/
- TD I3, Seten drivew Lrowm 13-13°



BORING (OG o | NUS CORPQRATION

PROJECT: ... C.5.8. Babfey ... o o BORINGNO.., . $922
PROJECTNO.. 1851 ' ... oate. . . A/ixfrs  ORWLER: Tim Rochferes
ELEVATION: ... H332 :{s%.agecbt?cisw'z _ Tﬁg}‘—t’wu .
WATERLEVELDATA | Wofee Jevel aF 2.07 belows qoade @ J26 0 .. Lo
. (Date. Time & Conditions) G/1¢ )45, ;. Takil05Y o, Baisk RS, gt cliedy, [t breeze, Jow TN
. . MATERIAL DESCRIPTION o
%‘ 1ames | orsme | moww | samed | cuadl — g
h] a “ s | e=cr | mcovey | (OemARl “:':m, :!‘l
' T N
- X2 ‘c:; l:: “ oremva | nasouess CLASSIFICATION <
1252 P e 005; 0-2 }sz; Lz 2.0 HAﬁD x» SILTws EN-CRs SAN D MLAOy Eriahle buttery gaees |
::D fraaments, H: 7. 778801,
g ced- 3'5;'; 5.5 %—‘/-3‘;, H Y, Tiee la‘” SILT vy BA) SAITD MUY/ zene A caturntes |
£ ' BG‘J!?E‘\* k _batt carinpgs ~ 7
Barr B a =
acllaade Belees 3 Ak grois areen
_ - LT atww )
[131 5020 '?Z“ Y e Ve by 1SHT wy €N 2 L s#(ned satumtep)
i3 -
'19 ofﬂ-g CLAY 2%!!!’:3! rn!f.:f Jﬁrﬂ 5 ‘
4 E3 k} .
nee 5o B9 40 uakD Br“/ISnt w/ FN SAND MLl Lioist | coberive, Jubcide
‘ ERAY
= L ttcamogrle sadsswtid Aug b
\JPereiod wader. S+i22
\
. Cohesve, vmorst . s4784 |
-~ D20 - 12 i 'R
S 3 PSS 5 P V.ATIFFE |ireeay .S‘ILTNLFN édND MU 1 Fe stain mocd cone, atfi! |
iz MOTL G
13 with J¢s: wmgiyiurs and
Tars” ;"ZNA Fe ‘-‘ﬂ“*fﬂ’ szﬁ: } e Bes
- joRaY
garro‘v: (‘")L
-
Y woich | CRAY-prsRAY |
horisom belyy=14. '
i R
"
REMARKS Drilling dine with g CME 75 wiing Y% Th, €4 oo, H.s. $020
a Y w1t "2 sglit speen (533 grvom SCRING

Th a 140 )b hemeer gropped 307 pageL_or_/

—At~3’ Fhe pmger cutings bfuJM- up wef Mfery an‘n’ pn,mfr.

. = Wwigle, f,’"‘"‘@.q‘ o 6-#5»7 a;r'nj Acciem ulaky,. 6 1 ek
“TD 13 Spacn driven Bejpt ) .

AR301661

[y




BORING LOG NUS CORPORATION
PROJECT: € cKBA'H#y e+ e ... BORING NO SOZ!
PROIECT NO.: ‘”ﬁmwf..,‘, oare: A/9/88 . omuen. Jim Rechterd
sLEvaTion: . 45 .. ...  FiELD GEOLOGIST. C Jon  Lewrs )
. WATERLEVEL OATA - . Hofe. dvy @ . 091
(Date, Time & Condition) {/18/8..j.. EI089T o, %mrh.:.«eﬁ?.‘.{. 545 ity Clnade, Migh 604, hamia
o MATERIAL DESCRIPTION ol
w samms | oo [ wowy | zames | Cuaned LT
Q 3 va. w1 | won |mecovery |Deemni)  SOR vl
I E o . Tre cR 0 fammy ol CONEETINCY] covee MAT‘ML can Rm‘.xs
N S 3 B I B Bl pmiinid B CLASSIHCATION &
3695 5227 2 p-2 B L2rp V. STIFFLOR__ | oy N SAND ML Batery casinee Lrpms.
i - w 7
- e GKA'VEL Arper D=3 &»—gﬁ hi arr?lo- s, TR |
FTE Grannies »r ¢ 2,
yzi- A |
oor s\ 49 A3 5 E 24T | HARD land | /i1 vy FN _CAUD M Botd, e cazioa ez Ao
rE OR ‘ ra o = g
13
- 52 [ 2 R AY , :
843 epur- |8 - 1682 %{R e HA-RQ_%%_MW:/ Er) SAND ML 18214y cqring Prmas, drws |
FHLD TR Jk 08 © Oxide
q -3 3 7.0 T GAAY
0 35 501, z 4'” T Z.0 V.ST’FF b-,/ S‘H_T'h,f m ‘-A_‘UD AL D " Ces
& Coma
2! OR OR deoy w/ depth oR
Crest ariend Aray *u!sc -
pursitey (7 'J"Qor-an
. orl~ {3 3 2 -1 GZAY o]
oesl 5 S{3-1ster—+C V.STIFF {oame VSILT 7 FN SAND ML|GTZ ghle god grranity=ros
13 aR
7] - . Fa crv;'}ed Aray i bes
THIS/ oot cohtsive. Morsk
Harder vi/ Jeg-u..
sy
- . = = = —— — —

nemanss Drilling fong with 4 CME 75 wring 4% Tp, 6% oD S
g F SORING o 02!

a . g2} b o~ 3% 2" iglF speem C33)
jnven WJ""I £ 2 . E‘nhfrm J’.. PAGE i or {
“TD 3 speon advanced frem 13875




#

i BORING LOG . : NUS CORPORATION
PROIECT: ... LaR _BATTERY R s - BORING NQL, DO . .
PROJECTNO.: %MM DATE a i as e .. DRILLER: J (M ROUAFORD
. ELEVATION: .. . .\TE:Me ... FIELO GEOLOGIST: Rfcx BE'THEL
. WATERLEVELOATA: . . ... I e
{Dare, Time & Conditions) 3‘3—““6 e et e, A 0%
o MATERIAL DESCRIPTION o't
sasiml § o™ | mows | Sl | Caanel — M)
@ | va { m | eon recovew [Qwnnil ok 3o
@ g Jorm] o | wo | osamms | O fcovmrrmed MATERIAL 9 REMARKS
E 1% kol o B il b I CLASSISICATION =f;'
o . Py SURSART Bax cAeas |
ofas e | o2 21./5_ VhRD L SILT AND FONE SAND  Seme MEE NoweT A PlacTy
GeAvEL

-——W pﬁ!"Eﬂ"W—?’J

. - 11 o} sitT A ALAY W Fdt PLATTIL,
o35 502203 ) .ﬁ .EF.E_W rg GO BATT L35 ‘hasls
] GR.SAND TR Geay, Roottels peecwy ]
g ety SLT. T8 A0 PasTidTy |
o gnS  5022- o] (- 2’:3 %{\E EE - SieT Arma BINE SA‘E R M MIUT, FE ST AL

TITRHTI TR

TR, CLAY

MIST |, 307 Th A Mmtqr

Sicr_ W/ Fuk sash T, (M | pe g

3 20~ | .
0 ¥9% 5@24% W% o =3} !;IT'LFF

i3

1% Y
‘ ~ 151 SLT. %Y |
Yy Seza- %% v3-v5 Ha 2370 STIFF me SILT v/ FINE SA ML c_gug_iue
WO - "
\E LAY
_— - —-rm—-. Uy V. MOV5T, IS pOAST
oo soez gl >0 Dewgs loe.  IFiNe To MED SAND. some Isuw =Y :;w £
SICT AN o RAVEL
Gl @ 237




BORING LOG ' ', NUS CORPORATION

PRQUIECT: ... TR BATWRRY ... .. BOMINGNGC. S02ZZ .
PROJECTNO.: 995\— DATE: . FM-9% . ORILLER:. TM mﬂmp
ELEVATION: . e FIELD GEQLOGIST: Kltlf BEﬁE{_
WATERLEVELDATA: . . e e , B
. (Daze. Time & CoMGItions) ... A
[ reocoer MATERIAL DESCRIPTION %
tanmy ] stomn | mowy | samea | cnanes — aq
o L 3] "an ] xecoveny | (Cemn i) “’#”' u.g
srveg | on 00 | samea on o] MATERIAL ik AEMARKS
Y] LENATH TG
wo | v | srava, | wasowess CLASSIFICATION 'f:'
$o22-1Z5 . 1e/z Ve X . og P2
a7 sl Q7 | eed _m_i',,af ££S. To FIME SAND ¢ swf ’mlﬁm'u [.719, 3%
8958 su22-{Teut . = '”z.e “_“ﬂ PRAE | seaver G .Bgm’gétaﬁqu STANC ] '

N0 GRAY. perow 2T’

T 2 = 7t o TR PO O s 4

29 10
is

o s g lan Pr2 e g&&_m_; Fose |"n] Fne 1 ces. sawp 5w | Wik iety ek
. T Y
. Hr seav € 27°
iowo  Soza "é. qﬂaﬂlw w GRAVEL AMD FiweE TV 6w/ MOIST,
=0

D Ces. SAMD Sw/
Dey
REMARKS _SES ./ _ <oy Roewe Apvayicps T9 49’ Took tarr ,
CPogn HYiaz'’ 30MING 2228




NUS CORPORATION

BQORING LOG
srosect: . C ¢ K Batiery. . o - -BORINGNO.:, D023
PROJECTNO.: . 9851 ... ... DATE ,,,,, 4/:7/:; ORILLER: . Tim Rochterd
sLevaTion: . 44.01. T F*E'ocsg;oglsr Ton Lewtts. oo o
. WATER LEVELOATA Ve, wake. .ix. btle B 1540 T
{Date, Time & Conditiom) ‘?/17/“' . Thae} (433 o f;'rms‘!:..?".’.':‘.'s’.?_.;,.f.*.'.ﬁmn, clemdy, (4w, 704,
— MATERIAL OESCRIPTION b
At | oo™ | owl Shibt f= LX-]
Y a %] -oa [ recoveny | (Deemin uu‘v:m 21‘1
E‘J ‘E:‘ M B el I NETH sc::m onocx | cotes MA L :%: AEMARKS
= sl el ol ™y i nascHEts CLASSIFICATION &
; ' )
145y somd 00 7, 1o-2 ] l& 2.0 EF . ST FoJ San MLEH! P 5, it
56 £ LT OR of 1.9-20°
BLALK
; R -
AT S (A TR P 1 , v srier Lo ctet W, FN JAND M| Qvspnie debeis, Dr goay
. 3 DR wi
2Zn4 ’"’”" 3""': G"‘!v At s )
gruq# v T rogaad %
[ - K-) AV o ==
(456 com-fos e o [E 2.0 HARD F-?.'jo ST vp PN SAN 7 A
13 MOTLY v J
il 6.5 - F ~afterating aeny
and erarae e d‘-'-;wﬂ' Tubeys
Burriwisl?) ar reets O
- 7 3
1500 sors- [0 T Bl 255 VST ey LSILT wy EA) SAND ML Laoict 412 pgbbies Goeca]
3 MoTLG ’ oy '
12 ’ID.G F .d"m(
1"!‘(5 - bvﬂ‘l&l(?)-
- ]
Frr s g - P— 20 v srieflTOR VouT vy PN SAND i | Miver ranm;_debrrs.
LF) —_—

REMARKS Driline  dine mﬂ. a CME TS w

"4 g ég op,_H.$.

S‘H ’f +, M#‘\ e

H0 b hammer g 30"

7yl

= Autered to 13, Spom deiven from 1315

LY
BORING —l3

page_L_or_ /[

AR301665




BORING LOG o NUS CORPORATION
prOIECT: G ¢ K Battery. e e e . BORINGNQ. | S029
PROJECTNO.: . J85T .. . ..o OATE: __ 4/17/88 _ __  omiiew:. Tim Rechdscd
ELevaTioN: MU .,,.,5.,.;;5%9;59;06:5?: Ton Lewrs .. ... .
WATER LEVEL DATA : N,u_.,,,“f'_t_r-“}_n,..i“t{!,.. ) 1242 R R R
. (Date. Time & Conditions) /778 5. Fart s 32 Llnigh s ~1230 - I+ raip, jow 705,
g MATERIAL OESCRIPTION ot
o samms | oo | mows | sames m o0 Nt
-~ G L] O § NcoviRyY eI
¢ Tofeme] oo | e | rawea | on m&wmﬂ-év' coxan MATENAL E‘Z'E REMARKS
N <2 ‘:ln :\: b | uaeeTH ]"" N0 Byrinse i CLASSIFCATION €5
nit 5024 }00 o5 g bm 1 7.51 T OR 1Sl Twr F ML [ Doy, Srintle Fe o
3 - T 8RN : T PPaAR 1,
- 2 -
sl sewOig -5 e a3 vstee |5 [ o ws FN SAND MU noe srngnc debeys,
' T L M P“.. ’f .
£ 3 Jaotet /s, 14 He  Several QT
sead Qewicz, witibie rieas
. ok and )
2oy sowd- 126 o p YemedlT 4 HARD loa oy LSIT v SAND MUID,, pebbles imbedols
2 H‘-fs" 2,
39 L2 ¥ ~ 77 {or=), ofa$_l
— ‘C/at-"gl'7: Hi %, Fe stea
- T 2
s st fol ghgy il go 0.STieE |or Ok | S1uT oy EN SAND
' 1t MOTL &
)
Q-Z"-i so29- 513 ] X 0K ang .
Zs 13-15 o 2.0 V. 5TieF SicTws FN SAND ML rims
/& LT [~
K] e GRAY Meict H; 2, Fo axvdp
™ s 145157 Tubulnr
fe ox:liLéuﬂ‘tus (7)
gt gre veEriical~
Similar o last campls
— wify aray ,Cofucid?)
Chres. Gray inforval
Bomy 13.5-14.5"°
e ) L" v
REMARKS Qr.l&.g ding pith CME 35 uiing 9% Zp, g5 ob HS. <
a !: E"' [N"'H“' :u z.r i!t i ﬁ"E‘jZ !ORING——a-L—*o
. . -
_d{;\fen 'u:‘)lk & Y0 b ham rsp gl 30" page_ L or_/
—m 13 ’ J'Plh dra’voa 13-1¥
. ™ Yurrows(2) may be root teles or sther o gamie

debris ralice. :

AR301666




rra .

BORING LOG »y NUS CORPORATION
PROJECT: ... CTR BETTERY.. - e s BORING NO.: MIMM={ . [ SO 25
PROJECT NO.. AR e one ‘l 1-%. _ DRILLER:. TIM  ROGH Foas
ELEVATION: l{?,j‘-& errireen F!ELP GEOLOGIST: mm Kaay,
. WATERLEVEL OATA . 200 ‘., s ‘1;5 3;’ veo  ioTEE
- ta i OO - \
3 5| Cate. Time a Conditiom) -1 Drued: 3061990 |, Soony 83F S1R Rrine
§ iz y—— MATERIAL DESCRIPTION o
- ﬁ savmg | corrn | mows | samen | cuned ta
wa. iy =on | sggoveny | (Dewnil ul‘%ﬂl u.:
il B B [mandl ROl ..oy (PP MATEMAL da REMARKS
(1] 3
o | pniiggd -1 CLASSIFICATION i
VeRY  [Gba- <pr- | RATTGE
ogwg S5°25+ o0 le-2'{% Va0 Snee J8aM | FME sAnp Anp ST Lrme | M SH-M.:,SE“WG
; Ceomesae) {7 80 . MOITT, wJon PLATTIC
1O SRGMMGD
i F) 2.7 VERY [&eny. BATTESY CABIATE 3mAi S |
&9(p Sezs{ 0213-5'T» L STEF FIME SAND uwiitu SP 1210 wy“ppam  MoisT
o= Tt .
k5 SEGANMT
: : I = W T T W e
togg SO25° ot le-8ln &2 & ST\EE FIE SANG AnD  SiT 5.-:'_ e 7 Lo To
m GRar PLAST. , N0 Ot
%1
. 2 | b r—=wTy e < (‘,ﬂdﬁ!.—*
e Se25 [ &% [9-n i .8 HARSD  fpmm e EINE T0 Mep  SAMp wnw 3P homg,"r:r. Lovwy uﬂl‘d’ ®
™ Cray, [FAC [ T, T SFA/mS -5/ o)
22 Locounl St
%—1 ¢ norrm MNOIST, ool sLav
ze sews-ltd  Hi-is 2o  SUFE J8RN> | FING Tv men SAND gy, 157~ sua'as’n&:mrmve
) GRAY, Py
—lt SicT 0 oy,
GRAVEL
T B
liso Se25 DENSE jan v+
SEXY, [ FI€ TO S5 SAMD, TR,
J' Mgu ASD, sp rrwv w-pg _‘m\hwua
1435 35025 - s»gcﬂ' Ra -1 1 e
REMARKS DRILL R16: CME T ' W.8. Ausge : & ‘.
v : somng Mui/S025
2 ' LOoNg SALIT v o 0. NG
RRQLIER 20" Movitwed wf HNY e LfLdo, i, TWITALED
MoNTORING vere V72708, | pagt_lor_3



HrRGRT gyt oot

{a

a

T 5omna o6 - . NUS CORPORATION |
—r :
PROJECT: ek, x BORING NO.. M=) /SOZE™
pPROJECTNO.: 831 _pare: 218X . ORILLERZSIM BocH
ELEVATION: oo semmmrciecses e oeor e < FIELD GEOLOGIST: Kw- lé.qd,L_
WATERLEV!LOATA - e e S S LI
(Date, Time & Conditions) 54"*';’,9:5 Sl T LT ;f
THOLOEY .. MATERIA '
sammg | oo™ | mOows § SAMRY um _ﬂ:;' L D'SC!I_FTION 2;
. " oR ] mcoviny | (Qeswh.L) ¥ £
S ER B oo |20 cn MATERAL don REMARKS
! LINETM
I a:.o ?o... ™ INTERVAL | WAAOREsS CLASSIFICATION ’:5
Tng =
1500 025 |RE B 7‘; [C % il B Mo S ity |  Zeeio
y’; 2.0 a‘z }‘5‘17%446 gf:;?lsf*rr ML ST, Homo gt s
YElo Hakp 7o 23 2
g O O o P | ”5“’ HRCEGOND Soné | Sl Mmooty suir 2
/?’ 2 ! : brffzei;"?”w‘q'ﬂo LR EP T ST A 6
[
%f'a{oewa—g .
r§35 199254 13 |3335 SHECRY TVEE
/-9 | Y5
7 i w - <t %‘-ﬁgzao Dervse m NPT L oh RS Gaas B | SO uaﬁ&pyéf—sg':‘c{:‘zﬁj
. o0 ~JLTTIDE - .
. z et IVE": BN ETLLL &~ san
-2
oS 2 L Fe oo
s,
k
170 pe2s g0 oyt 2t mee. |oro |Fimve tocoreSESaD Sone HATUCATED . 4500 g
/Z-o i EEE :’é’! MED s wf—lrﬁgmau S - o &
_a
70 | G54 /oj/ TensE ‘,',TED FNTTOCoARSE SAND AWD 1SATveseD. Ta~
]’ z-0 Bxrl VRMvE L eliramten OX (BE STANS .
’ -
——
REMARKS Sa p |
somng Mwf-/
paGE.Z__OF




BORING LOG NUS CORPQRATION
PROIECT: LA s }/ e e . AOMING NG M - 1SS TEST
PROLECTNG.: TBE. / e DATE: @-/-8R . . . ... ORILEATIM ocrfoRe”
ELEVATION: .. ... s  mnar s G LD GEQLOGIST: <~ ol LS
WATS!LEVELGATA e e e e e s
(Date, Time & Conditians) ﬁunb‘y,"f'o

LiTHOLOEY MATERIAL DESCRIPTION ob
SAMAE § STFTH AWy SAMPLE Cuandd .0
Q. LA - E. . tﬂ:m ":%”’ |’J . g‘
[Yas.) o 190 saung consisTINGY MATERIAL can ]
— gt ie
o220 /] DA |t o Cive capce cmvel gop Erd e ien cim ST oo
A ERN~ - RN
7] AL | e D, TRe i D Sy L ST itrp cpr (e s [
122 — oy ]
0 wern TAEVA Rl 23 {or. s [Five T Comerz Tt v Evf e gy RS S
e VA Sk B | Ben |G2ovz | 3o miog ra v bprr=
107’
b
{

ncmm“l‘m e DEPTH oF BoRait T 550" LoniereD ‘?—/-&Q
7 MLV -+ 2 € Al 77 A BORING -Ldatif=l

pagE2_or_3

‘ \ ... HRR30tlss89




BORING LOG . NUS CORPORATION
PROECT: CY RBATIERY 1 T .. 0RINGNG. 5B Z5 A
PROJECT NO.: ﬁes:m DATE: A~1-2% ORILLERT 7 R Rl
ELEVATION: . e ovseneer. FIELD GEQLOGIST: 44« mg
WATER LEVELDATA RO . BT e s e e e C e
(Date. Time & Conditions) 9- | - 88 Dy €529 TBD 4 1080 /030 e e
- fsruoLoey MATERIAL DESCRIPTION ot
sammg | o™ nowy L 71 F ] Casdl €0
“a L. 4 SR | MICOVIRY lﬂlla:-li u’:ﬂw ;;.:
L TYE o oo SakmE CONGISTENCY MATERMAL 1-E | REMAR
Rl Bl TR B Tomeee] A, | < CLASSIFCATION 8 :' K3
o-z'
3-8
&8
¥r-1-9 ;
& P - e

REMARKS %m»—ae.a—(. clas s'ﬁms«mon Lerails Tog OM

SB2E Bow A Lot SORING SR2T4

PAGE / QF

b 301810




8CRING LOG

NUS COQRPRRATIQN

PROJECT: ot K BaTERy

PROIECTNOG.: FBE.S oo,
eevaron: | 2190
WATER LEVEL DATA: {22 :;’ fr 53 <
(Date, Time & Conditions) &iezc.. 3.

,

. pate: Q-t-38 .
F!E'DGEOLQG'ST KIMK«ML—

"}0 Egémbﬂllf;uh.ﬁr 4{(5’

. BORNG NG, pmw [~ /S0 %e
DRILLER: Si™A

el

i h-1a!

$H AT (930 - 9-4- 28

f scHARED

= SHEETS

= MATERIAL DESCRIPTION %
samacy | com [ uoww | sawms | owadl —— M
L8 1.2 ¢-om | mcovery | (Demirt) R U <
arvse | on we | 1dumg o | e MATEMAL ion
R L5 7] LENETH SCREENED OR RO oo msﬂWnou sct R!?‘ARKS
Toag (Pl wo | w wreaAL | A ‘5
i J At . -
/,_r.zs__gozé“ﬁo e-7 ‘f, B4 ST NS v o Bae SAND AME o2 aics  anosT
2] 249 (TRACGT . RN E | N plaT. "0 REAED L .
[9¥0 P03z |35 ’;‘; /rS',_/ LB Bl e pal— O%““.C‘5J"""""‘
’ 7.0 JEKE ~ED. 6. PANP 45T, ey oty ERIETS
3 AMTED
1500} S02UAC (o '8 /’4 I'V‘r'ﬁ" 1= i F dTwsTH = TRe Aonsl  {dnmy nesrsens |
2z 1 20 Ve Siep iz ad €
- AN~ DCHE y e, ORrOE
Jer0 120109 1G-11 J-g—, g A L smer PomedR g S s, S/ Ay : ;‘o{.ﬂ o @ ol S5
}c; Z-0 i _%fé;" LrMES AT Lo pla 872 Micic cosfo?™ {enp 25mn s 00 AR
PUSHED JHELEY TVDE, S €M
/530 '691{' &) 134¢ Te@E METTL {PT £Lxy ATy
/55150 id E [ ST U oo MEL> oo SESARS, PEm sty T oxo¢
1 o pdeg st PO
| Z:0 eery Yoo anks citg Loypriim ST TEXT - Ko m J6n B
o e /7% BT e
Lg-/8
14,30 224 Zzo |10 -7 ; HaRD Bt COMSETOR IR cpr TS A0t Ew- Geeo v Bepusna t AT
a4 [Fen 7 AvEl TROLE Fraxiog w zo.fwew—fg :-:/-e,[
.. 1
REMARKS - 30 "®io Qe T Moo -1
z R, TR URKr ~CME 75— BORING ———

s PRS2 Gty e P
ADVANCES B IS N e Ho{ 10w STEm A TR TBOS O -ARILS 1S

oF __3

0T trer s, T prpvsTRS S o

el icompleTe $-9-88

PAGE '_

AR30I1671



B0RING LOG NUS CORPORATION
PROJECT: Mw&y B . BOMING NO.: Mwii-! /30.20.
smovecrno.: BB .. .oate 9-L-8% . DRILLER: S/ B OC+ Foel
ELEVATION: . . ciiniomes - FIELD GEOLOGIST: W WKAAL
. o | WATERLEVELOATA: . i e ra R e
Z | (Date. Tme & CONGItIONS) e i e S
w é S TROLOEY MATERIAL OESCRIPTION a%
H T {rasua | oo [mowy | sames | ouned -4
= <4 L1 e o | recovery | iDeen) u’::m s 3
[ ¥} ey on w0 1AM “::“u CONESTINCY] conen MATENMAL 25‘: REMARKS
bl Bl B LT e, | <adomets CLASSIRCATION 555 .
/452 [5"15' 2 =g 2.8/ F - [ier ESL 1Ay WiTH S (T tomo o o
1 +5—1 /2 0| PN thou PEST e Eas ce
— K- 27 2T SenmT3 RS T 1
/748 F"” =
i 7 vedy . ; —
1725 (508 50 Bobr—7.0 S T NTHAAY 7 pce MU P10 ST chumasehe,
e 0] = Al o | 1 ESAND Loni-me, i
/Eﬂ — LZ«// _.—“PP ée""‘f‘” : -
{7‘55 24~ 55'—57 2 - ;!TW‘ngﬁgngﬁﬁMLMQ,g‘r' "-{D/ﬂg&ﬁ;‘
. . - ra
. 752 O Five ST fony oo, i
r B0 IFOZG- oo M- ‘?I" 7?7 “_TZ.' A2 L ST ANDC Ay pipn - JCH o oTe wer
i =7 O v H'J ﬁ&;‘_w,a;mﬁ_ Fiayuo uEN—CQ-JL
?-
395 7Yy /] SoPT- YA IS T AN D clay . mon - EH Lo T Hhucseie
D sriee | gend (g i DlAeTE rr} S
REMARKS L p !

somnG A o
PagE_Z-or =

AR301672



I BORING LOG NUS CORPORATION

PROJECT: . C*Q%"'Fﬂ-o{ e ~« BORING NO.Mwi 4= | /=00l
sroiECTNG.: . T B5 | . oaTE - &-86’ ?7-5£ ORILLER: M Lo il FaRD
w | ELEVATION: . il - FIELD GEQLOGIST: K:m <.
T [ WATERLEVELOATA: | o e pm——
F {Dato.ﬁmc&CondithM) ,,M_, A CE e e e e e e
 THOLOEY MATERIAL DESCRIPTION ok
saems § ooorw § wows | soend 1 Ouses — o
. et | ¢-on | recovery |iDemnit: ﬂg-m v <
ol B B sl I 505 B MATERIAL i REMARKS
ol vl R il inevong U CLASSIFICATION 18 5
I = i = R T ey timle  padi mo =
[~
—f—,— 2O ied <MD"'J-T Lo AT
255 fvz--

537

'Y N CmET i ME>TREVE SAD i)l | T
/Q.o‘ C—f’o’l_\[,gm.-e-'«;.i-rn-’é,,pi,  H Aorg T

P
&
-mur

Eee > B E o s

&
=47 9 I ’J% D <. DAND r
| &f 7 pEnE BAETOC s S E S Wé

;;‘ A'o . corsied BT e, well 85 M08 el ol pF N b =
> ' Hole Cad=D P T
54 &t
g-7-
& .
f:? ST G/ very S 1P e +oc calSE Saus s ATy ¢ @M
/4 PerrsSE AN [Leh VE . wpll tovnnED g, TIPS T O pes ST e L
7-7-98
/25"
[70s72 -
T
2
|
REMAAKS __ Drif Ris z* 1za
W& o B Naswor drymeel Jod sominG il
PAGE .. OF 5
L ) - -




BORING LOG NUS ;RPORA TioN

e . —

ROIECT: . CoREBRaEay " 30MNGNO.: MW3-i [302% p
PROJEC!'NO aasy .. DATE: 9TlO-& % .. ORILLER:. T RacnFeRD
| euevaTion: 3. i’ imgoemeeeesr ~FIELD GEOLOGIST: Rick Beewer. . L
wa] WATERLEVEL oAm "‘ik o ?
“5’. :i,é, {Date. Time lCanc!mons) Cleam. @w--\é‘?@“ (M‘\g Kida Begm*-»-ﬂ-? ®. 0939 .
—
. i THR 087 MATERIAL DESCRIPTION o'
f amMmy | ote™ | mOWE Sanng THANGE -
: wg | ot | on | eecovery tn-:m o, u
aresg | on Wa | 1AMAS 9 conustmncY| MATERIAL can
NGTH | SCREENED couee REMARKS
L g e | naacwess CLASSIHCATION 38 5
. : \ AN aTs, TP & AT BueT
sazs o |ss lo.2'fPE1i2 sTier_ | -] suT By NS i

1] NON PLASTIC

MAY PIL 350 L5 Pudwinie

oous W eT |2-u R |
2 Y.
ora 52182 =~ 2.0 V., ST S SicT W M Al
. 2 % SizE 5 BEFTH !
| —4 TR GRAVE), : RooTS ENwLASTIL.
o B Y vy Ty T
020 53185 heg % Py warp lwoen Mep T BINE sa me-| P micacss s |
gl MSTTEWE
‘ - LAY L - Sw

jozs  S4|&s |is-i7 'L?—-t 2 od .
2a TR DA Ry B o E [

53 HARD lotmea } MED, TO Fine SAND‘LWI;‘-‘ ST A, PN
Fuﬁfiwy‘mmo@u ‘
AY T - M ACEDUS ‘
l =)
1055 S~51 8 {ea-72 b=
v ED- T AT, Fd0 PEASTIeTy )
. geuss GRAY | COARSE To F/NE SAND |SW DA}QA ;gi;;ue,zmg
.
TR.SILT, MICALESUS - iorr coe"pfae.il
ORILLERS
REMARKS DEILL RiG - CMe ML ~6*z'
SPLb. UEinG 2 L AMER BORING ik 502;7
1)
4 zi-2F
page_l _or 3




BORING LOG I R L NUS CORPORATION l
omosecT: . CrRBATIERY . . it e BORING NG.: MW3—1 B0 2}
. PROJECTNG.: . IBSY . .DATE: 9-Ip-8& ... ORILLEA: T ROCHFORD
ELEVATION: ..ooooocevecmeace s s s FIELD GEOLOGIST: Rwewe BETHEL .. .. . . . ... .. .
. WATER LEVEL OATA L e e e i e e o et o
(Date. Time & Conditioms) .. SEE.L.L ... .. .. e . e e
TaRogY MATERIAL DESCHMATION ok
$ sammi § soo™ nowy SarPLl CHANEE e — 0
R B HE e i
: A § oom 0o 1 s <ongrTmney MATEMAL canm
Fooogg x| | ] g CLASSIHCATION e REMARKS
F " 3
s 5¢] o z"s’z'f»zE ‘156 L S DA ST (5w IpICAPED AY MBS Bl
DOSE A iy F & ST
PLASTTICITY
L]
[ E FU3=(. W ’-T-E -
1250 5730 ST_ |so-y %’*Yﬁi _conese 79 ewie samp sl parn
AD COAVEL. i
POLS, SATJCLAY SEAM
) \ NED LT 9P Araoie Fessa, |
VBIS 57 {58 Bs37n P K- M = o Ef A sw oy &s
CRE SAND +GE,
A GRAEL EW |~ os'rares ot 36 "0
. € STal [ eemmt.q:l,
SB . ORE by i SANY [
1325 S¥SS "'"F‘EALS L o g | 6RAVEL AND canese To  [6w | amg i e
1] . - wm@"%‘#ﬁ‘%&'—
= ; S/ 2
A FINE SAND LOPZE Comr caisoe R
_—
fase 991 £ f4s-e P ore

a ' - i

REMARKS __See F |




Tiwe

1426

SHMPLE

by
2

BCRING LOG - - - -
NUS CORPQRATIQN
| emosgct: .. CT*R _BATTER )
i 995{ Y .. Tt teeee - oo . BORING NO.;,MN&'!/SO&?
TR e QATE: .Y-10-8B8 ... DRILER: M ROCHFoRD
L e ie i et in it ee e esaan F{E‘DGEOLOGIST RioE. BETMe
WATERLEVELDATA: . _ ~_H o SRR
{Date. Time & Conditiens) 5-14— LY * om0
§ cassms | cerme LTeoLoeY MATERIAL DESCRIPTION a't
5 hi-3 " " or § rcovIRy | (Sww i) “ﬁm U.s
yTveg o wae SAMME -1 3 CoRELTENEY mnmt $%E
'::' ?: e LENGTH :::::: m‘ <o CLASSIHICATION 22: E REMAAKS
—— H
ss | se- - ! YErY -
52 ‘:'*?F | persse ™ COIAZ 10 FINE SANC AN |SW VERY Loyie yuaus™
- . GRAYEL gy | SBTRTED ABELE, wELl
il Rovipe s @reaep
—
REMARKS Sgg P IN ! S

LNSTARC W@l TD 5D QCRGQ) SGT FRbA.
—~He-50’ tSun @ 4i°9-
4o 527 Y1'9-ip-22 Dediad to St sarwed sominGg Mwi/sc2z
PAGE_S__OF _3

AR301676




8ORING LOG : o : NUS CORPORATION
PROJECT: ... .G*% BATIBRY. . . ... . e ... SORINGNO.. Mw?2-| /5024
PROJECTNO.: .. .FO3L.. . oate: $-12-88 . ... ORILLER: TiM Rocurorh.
. ELEVATION: ... 38.43° ... . FELDGEOLOGIST:  RICK SeTWwer .. . .
. 2 WATERLEVELOATA: . M3 o L L e e
W (Date, Time & Conditions) . C.LBAR L SUNAY, B5*F undr Q710 Wph frewe N. St 8 1613 9-12-99
o
v o & —— MATEMAL DESCRIPTION o't
2 2 sammg 1 coeme | moww | A m son 10
-y va | wa | stoa | wcovery ) -
SR P e ool DR L5 [ MATEBAL o REMAAKS
ad
o | prasing I CLASSIFICATION ‘;’-:
- ] &y |aray AT LUS T REC&T
s se0 |25 lo-2 Lo .s:zza__,%m‘ SIT oy PWE BANDUTE QAVIMUL Raw, BaTT C A Poas T
o = Lo PREZENT
b A0 4 STHC
18 MED.  |GRAY FOILT, BATT.CATINGT * oo h
sezs-ea) 83 |3-5 5!'_ 0 grise_ lona SICT wif FIRE bAMD . somecray | ML U ST LA
25 Sozms ETite__jonay =, PRAIEIT, SLTPLAT Y]
. VERY  [GFATw T RSOTLETS Am
was sevod o loa 10770 | STiEE BT o rwasaws avociay 1A | TN sy |
& mereiny
—Zh
o3 Sore-vb 22 VERY  [GEAY SATURATED T9MOTT
835 [%-n 3] | STIFE LT _Anp BwE TO s ML | w7 PeAsT/e Ty (Peecen
¥3 , " TEC
15 GRAINED SAND A\ 3
HET GRAVELT € 2 oo
. BAER e DRIG GRS ‘
T 1z VEEY  |Gmavy ST, V. SCT. PRASTIGTY
e 55 Sozeiy SS |13-{5[8 5o STIFF__|wVoe. | MEA TO EwE SAND AN AL ma,&Aw S/ZE w/ .1
1 .
o il ST TR, LAY InEmT
- CRAT AND (2
120 SnEH s5 Jzou w o) MED 1o Fiwe g, sanp MLl v saese sicacgous
| S0 | AP PLASTIC
AND SkT ‘
i AT GRAUSC 4T 233"
REMARKS A 7% we A JYId ST
30001 (2 remier) Dty A_mO & HdMagR somNG AWR-1 /So2s
“‘t&w " = A‘n;; (Y ID | Awavber 4 JOY2 Ll




BORING LOG NUS CORPORATION }
PROECT: ... SR BATTRRY . ... . SORNGNO.Mw2-i /5028
PROIECTNO.: .. A%\ . . DATE: .. 9-12-9€ ORILLER:. TIM ROCHFORD
ELEVATION: . e FIELD GEQLOGIST: Riek QETMEC ..
WATERLEVEL DATA © e e e e aeer— s
(Date. Time & Conditions) . Sas P. L. . . .. .
R8T MATERIAL CESCRIPTION o't
[ 7Y™ < § L &-]
{Depanre) ?‘:
o8 MATEMAL ca%
iy CLASSIHCATION e REMARICS
3
GRAVEL RICH TOME -+ Lowy
AOT OETAWL SPL., Q E'
Toe 3" dEGAT CRAMNGE o 3K
%e GO2¢-Ls SILT Aane FING ToMgh G2 ML | omx B ANG
GRAN GYOR, MeST, LT,
SAND | SOHE ToTe CLAY fLASTICTY
RO Sa0-CR. Tone®
'!E Q RPRIE] TOC g BOUSARY F
315 S228-301 55 3o f 17 > z-o | DoNZE, = iy ¢ |
i LY. w-r
Ty or. | CRS. To Fine SAnD Sw C’ W, MicacEo us
-
3 - d‘TlﬁL TOPG " S fAND CRA
Y40 50235 o5 ey %57 % \ DENSE g | ces, Te €16 sanp g . o ll K EiNg T ths
_-’35. W/ R B 155 WERY |
® e, [ REINE
Als g2y 23S ‘-hn«!;'ur 22 2 oR. I MNED To FiNe R SAND FATE) C: .O:M i o
- 2-%2 [ MOT, VY, Usicos 0. .
v
4413
Ny T I, , T YN YT
T i T ol  [Bovsely oel cotse 1 pue o anp fsvr Ry "
o | *
. —E;‘.I SRMEL 6w (%] L. HigH
., Ft.o:.uuuq-.: Dve To
. 1
' REMARKS __ ceq P. 1 i
_— - —  somng Mw2:L/S0z;
- = - pagt2 or 3
-~ T SR e AR30] 6__78




- NUS CORPORATION

BORING LOG
PROIECT: oo o Bt B BATTERY. .. .. .. ... ORINGNO.. m;a_-./,soas
PROJECTNO.: . . Q88Y . _pare: . 9°13-3% DRILLER: TIM  FOCUFORD
| ELEVATION: oo FIELD GEOLOGIST: | ROVCK RETWE
® S | WATERLEVELOATA: . il :
v (Date. Time & Conditions) ;u““?"dﬂ-ﬁﬁ\‘s-; L. dndad 0739 RME¥@MST
J
w & iruoLosv MATERIAL DESCRIPTION o%
< £ [rawngf com [aows | samma | et — aq
F W] w | m | eos feecoviy w-:m oA HY
1Ty an g R7U L CORSEISTENCY! MATEMAL ca N
- ScMiEnD canon REMARKS
alwl e | $cuen0 | ca ok CLASSIFCATION i
T 11, V. ] T, WERT A -
cszo St SS 59'5?-?1'5'“1 2.0 mxﬁ g&' COARSE fo EuX Saub-r  Sud N HV?:@ Juj"m‘m £
= To ML | WAES
= GRAVEL 6w | R ies Brdtrs

T

REMARKS Se: P / w 23’ ji o asagan Yo wa-l/sezg

BB Seolwe deilod ¢o S’ {ye to ruwning Seends to SONING

-ttt el @ O3
: page_3 _or 3




L BORING LOG _ - _'_ T ——

NUS CORPORATION

PROUECT. Cﬁ-ﬂ.&m‘eﬂq e e BORING NO S-G-Sj
PROIECTNO.: AT ] . parg: 3722 = 89 | DRILLER HARDIN “HUBER, TNC .
ELEVATION: . . FIELD GEOLOGIST: Kim KML - Povwilley, Drue A
WATER LEVEL DATA : Ferrred & NET L __ :
. (Date, T;m!&Condtttom)dﬂu' “fmf‘f‘J ’D Mﬁ'i ......
 rvoLosY MATERIAL DESCRIPTION R
tammt | Oterm § SLOWS MMy CHANGE L V]
g ey & o | tecoviay | Oeemnti} “9:":" a :':
Add on ¥ -
‘:a" :;l ::‘: :!m:: '} screento cag:c:;l‘l:t coan CL;:;?I:ECLAT:.ON b REMARKS
T a0 Na mrEayvaL § WAACNELS LI}
g — 5
1342 A A =1 7o gﬁvﬁ::' g;_f) il o 3'commis Hivany drmeny Zus o Coete e nrius Twu oo
e
;ﬁ'f ;'WMCM";:F*EQ&'Q- Lot 211 ADOr ey
7 v .
349 [ 23 -5 129 S5 P ’-a.g..“.%n-n-cm-f Trdsup ey EH-| 211 ooor. &dy A
% 24 é’Q’ui ?i@'—c-bbh-__ 8. T Drar . Mt D;\ Ao S P e
TR
1992) 24 {6=% LZ,‘// Sovr- |08, K 1T e (o T F. Subp it |y | O ool . MIch o™
/24 | - |72 B Fwesad, omiaur 2% BT | e . T des
[4p TIES. 9- 1 = Z"/; mev QN - mr&h-'n—ckw a — FEor wecihe
1;! 4] o |57 oIy NRTPISTUL , Aol + cﬂ&- ML A A ST
It/ IS"'S"%—‘Z‘f S %0oH e ;‘:},_Z.. BVE TOMED SAup 4o T 5P-} persT-wem se.
- g ,q— 24 ShEF [Bed S} T, N oNPbatc Homde . MERT . A CA
i
-\‘
20 .
&
a2
REMARKS D& (& (o “raot (@ SR-lol, Dl et i 2 e flo /ST sy 6 S5 so-1
. ] BrPebiToeson TRVEN ZPRE i/ Zools M Mol v pen BORING
o0 "
L& page_{ - _ '
Fag
-~ . A
AR301680




| BORING LOG - NUY CURPUKATIUMN

erosEcT. O-ABATRRY — ... . BORINGNO SD-35Z
PROJECTNO..QASS] . .. ... . DATE =3 -ZZ-- e‘l .. ORILLER: HARDiN ~HVBER, TNC .
ELEVATION: . .. ... ..  FIELDGEOLOGIST: Kim KML C Penwiiley, TRvEAUSTIA

WATER LEVEL DATA: . -
. (Date, Time & Conditions) ‘5 Z‘Lﬂ P""HTC“"":'Y ""?‘” 'o"f"’“"“( e ‘- , -

 Limnooar MATERIAL DESCRIPTION ot
L¥F T L N [-11 040 "nows WAMPME Crnansl L3
. ey ¢~ ok | racoveny | (Destnn ﬂ‘:‘}" v s
[ Radd ) o "m0 SAMPLE on CORSISTENCY MATERIAL :‘;:
- or e L] LEMGTH SCRECNED ol ROCK coLon cusle'CATION sct REM‘RKS
g W g IMNTEAV AL HARONESS M :
‘5@('&1
== ) Mrtp } - .
e 17 o2 8112 /] hevee ol el G (e txmmrie Yo il oror , s
*—’5—— 2y év:j e TD Cos (S e Tamdh oo L. SrALn st TE L A
0T _méh«f{- : S g,
AT '
‘72 |18 13-¢ C2 2,"/ _ med »Ew Emgﬁpw.«gn"y MA [roigr, Sredoar o 0y
’ S .
77 - zd Gl U“"!‘ﬁmea"\,m«;.*}-wg' ARl N ST ol
it N . _
< o - . '
we7 19 16-% Z"f/T e %Qtwwﬂfwb,ﬁ ML Low Plost Bz, van-
o . -
et _}z({ ST £ eN 454.,.1 e Ui s AANCE, I BT
. SITra, ol ume “2UiL o
5 yaed _ [meb 1L . | } :
josL | 29 {9=-1iit z U/ S | e VT W THANE SAAD A A&n, ot e mice
'-f%— bf e | el Ho 406 « (o asDl ST Tip O~ SP | ~e T ’
P . . :
(Y3l z2i 1'3"5"34:_‘ 2—'7‘/‘ S| £ ;&’L FrreSads m S el =P D e -
—3—1/2‘! Ben (nonPasnc Troge . Yoo pos I
. -

REMARKS Ba7i2y ou;u-)s Come uf’w{'f"\ m—,«s from 20 F pmLowa

. B e et atphie o Sten wvhers . SP4 T Sgoons chmoen BORING SLr3Z-
U":lﬂ.s‘ %?Lmd\r\rﬁz_ﬁus Se\ Tgpwsu&d' PAGE ! .

Tl Rle = MOk e Eg| 1 OK Oitra aur ie it e Topoor
TELOIEry o4 0-2 PC. IWTERLVA|

. AR30i68]




-
[rik-2

109

2830

2R

BORING LOG

NUS CORPURATION

sagiect. O-RBaTeLy .
PROJECTNO..ASS | . ... . DATE 3 - Zz- 89

BORINGNO  S0-33
DRILLER. l-HAbm ~MuBER, TNE «

ELEVATION: _FIELD GEOLOGIST: IKim KML w'ua’
WATER LEVEL DATA : N/A R T TR .
(Date. Time & Conditions) 3-22 7%, 5= 1ompH v dS Ao enat '
L THovOGT MATERIAL DESCRIPTION n%
tading | DEFTe HOowe ShadmE CHANGE "y
0, e 4~ on | secoviay | (Beschrr} an v o
& TvSg o 200 Samot o L onNnsTENCY MATERIAL :; .'.
on | s | in | meme fscaetneo )" oesoce | coon CLASSIFICATION set REMARKS
200 o, TRy | MANDNESS 3 ;.
. \ ] L% 2
zlo-2 H— 2 ; ros [P I ncn o g ed Bt ey oo Low-rrep
(e Y vz [EE D InEAT
M‘f ST g: b T ), o Sad i stad, Bt MLt DLe P
ird DO . }
3 é_'s- Z 2"{ = I T F oD ety TN OR ML Mo =T Rik. o€6 7w T
A 24 ST BN | iiamens. o Phetic e lor. o s
14 6% - =% STIEF FL&L“Z*_“% 3's, irecoomern S ML Monl. spnepr e gpom
q L~ o
7 2‘{ BEN (s E s+ 2l Heriler Ce o%\0e C olo Lw PYAST:
—_ 2 ,
1S5 9=t} ——1/8 7 ST - ke FH,MF%,W‘,LLAM. ML | oS, Fe aadd€ Tl
/24 v st |ERd K DEL  $PUTS Lo placT A WITE. 1 ca,
o 1315724 /8o [epes S | Homot - acer

parl .
2 ] ERESA D, S €5t TIZ I P
1=y

?I ‘ z" b‘. WGW'W@W’E» NN'{:““T‘C LY g
20
aemanxs Dr eS¢ Doa 0l Ey  Dve pamny - DRUGIe - moBils c0a3
‘*S-Cal.Da\ T w.w'@wlzgum ALERS . BORING 22
yeeo 2olh Hmm@tﬁﬁrn_}(&jw page_1 .- _|

AR301682




1422

i

BORING LOG

NUS CORPORATION -

PAOIECT. SR BATT ER
PROIECTNO.: 9851 1
ELEVATION: . FIELD GE LOGIST: IKim KA L - =
WATER LEVEL DATA : Pendncds 4% 60 (3-27-34

{Date. Time & Conditions) cles,. P LAND (SMPHSE.

DATE 3 ~a1- 8“ |

P

.. BORING NO 58-37
.. DRILLER: Hﬂmu-ﬂuu‘t,-:uc.

RiTHOLOGY MATERIAL DESCRIPTION n'.
saMME | ofety J pows ALl Cuandt ® g
oAl IRV Dl hiionol i B MATERIAL iat
& Mo 2 SAM NEISTENCY <ow
o | o e e TR | cuassimcamion i) AR
32 lo-2 H— 24 SoPv |hen IS aigH <laTiSoR fel Imid B n oo - maa—
/2 T 4" igri 0B |y Frezinects HayO,
23 I35 H—z¢ med a3 STl *ESID MmED = [Mitthomos - Aot T,
55— 24 ST B [ P (1. 00 Bpesnd®™ | Ty neatin T 5
Z __
34 [es B/ O |5 o, o o1yl ongt] €Tt s g,
—bﬁ‘f "\2_[*«-, ot OB o oty P jluemth Fwu OpPa m ca
35 |9-n 'L_&qj e 1553 ST P> £71 . mmp P Pt Pr Tr PR et
o4 SoFC Tv, oRe. Hemer mwch ML| oy o= tppm
26 |3-15'-“ﬁ,— ;o; BoH o M (22 |Fomd W rrg.ofs SPY mica : LowPlasT
o 2l |ein Hewas, . S0k Tty mesthn Cimerst Huy oPP=
N B
P »
2o .

REMARKS Deyibved toarehale wif TVl th 0 hupes . Sham Agt, worth
' b

2 - o 2o _ BORING
Buar=motnle B-O pace..l -
_ L AR301683




m—

{ L BORING LOG ST B < N ATRFLIAR I
prosEcT. CRIBATTERY o . BORINGNO SO~ 35~
PROCTNOG. QABS .. ... . DpaTe: 5’ ‘‘‘‘ ,Zl- 8" e omusa;ﬂgme-ﬂth,rnco
ELEVATION: . ... .. oy FIELD GEOLOGIST: KieA KAAL = At
WATER LEVEL DATA .~ Poveied RN A

. (Date, Tamoac:mdmam) Clovpy, o w NBE e Thapw Bl - a?‘,“ S - -

‘ oe MATERIAL DESCRIPTION i
sammt | otrre | mows | samms | cnaxde 'y
uo. . 4" O ] MCOwERY | iDesniv) SOR. vox
aro | on [ aon | samms | o0 [ MATERIAL iae

o we | o uingT ] scateneo | ansocx | CouoR CLASSIFICATION ST I REMARKS
LTS 30 ", R TERVAL WAACKESS ] :
e T - oy
Sy & o’a %r_ Z-’f/ rMeED :zg; <z, h:' Soyme Sl D TP, il B g -
: ﬁ" e [5RN BRI o oot Cob e | [

MO L

< . ‘
13157 7 F’g T 124 ey iy lelaygd s Ty AE Crecano adlall PRI B
2 : P i i
7] 4 cidnl sl (e e aﬂ\_a.»ng't, AT s b ety o ?J:r.‘.'.""érf"a‘ Cfim] s
hval

A 1M

T Tis g re LD, . . . .
1525 g b—‘ E Z4 . q_ med - = 11%%;‘:!5&“1«9.& Ml e T (o) e Prae
o . I
T ﬁ. ikl mey| [FrdnemyTclay somn et MU et oo o e s
N

z 7] -

1S2p ? -1 {3 24 e d mrTLe Lrupcﬂrcpyénos‘{?'w...u‘r. o~ ":\P“éom 2 Tt T,
P B ﬁism«ga—
e V2 N = 7 PO o A e e

. QUGS o o2 v E L

b”i.’r""‘-fd{ PYREL R
[535 /o '3”5-'%—_24 BoH M%ﬁggﬁ %t\"l"wrri\‘:tnc';d-ui-bq%' NHMER 02l g, =

F;‘I,\!,Fu 241 loans Lmaﬁ.&u&l bro XDan r:—r-}l-h’lnm g | Lo~ =t e AR=T -
TR
; YFels peeTHIR o
STARS Ao SIT
1 I Y

ReMARks RV Al wlwb\g':s‘ sl Toviiler "Eg;w.\\ Dhy ehusTi: -
| y\‘twp‘r Ls :ft‘*em o) Lt 3";5 sb\‘:\— BOR!NCQ-—&L
. ) Tt weihe ) . : :




;'\el-gln

~E

iz

n3z

| ~SOPNGLOG - _ NUS CORPORA QR

a-ﬂ.BMref.q‘ . BORING NO - Sh-3(

135~

e

wb
TVlenE

socNQ: 988 . pate: B =2 *9" e oaruen:mﬁujﬂ?‘;?m-
ELEVATION: . . ... FIELD GEOLOGIST: IKim KML
WATER LEVEL DATA ;| Wf‘ et i
(Date, Time & Gongitiangy, . YS’ OVW aitd UD"N* al :.CB’ -21-g9
’-' % v : MATERIAL DESCRIPTION s
sammi | ot | mows ' Lm —'-f' = £3C 2;
0 Wi o lm' {Soncn.tt.} ﬂfu“n 3 er f.‘l
rvsg 00 SAMME o ¥ ot ATERIAL
TSR e o | Ramanow || ewanes
[ lo-2 -%—— B Xz TR s T Trace iy & Bone fei § ~ s e
3 N . s ' o .
?4/&? <71 :"F'C,Tﬂ "m (4&16{4 t'-a#h; ."‘;Jﬁ;_',__-r’wg Mo e T s -
\-‘ﬂ'rﬂ.'\l"l‘. ;'ﬂ‘ fin ﬂl a‘[mcn
- 2 2/ med b ke ’ -
- _B3-5 gree PO STTarel v R dowag chied MY pocd o om e o
—§— 52‘{ B Ms:ii!ﬂﬁ Bomorg ST T, Mica
=z .
3 let5 2] ned 38T | i AT Te i Suddbosnon 51 T o | Ao g T COH
'ﬁ_- 2‘{ med wria B iz i tex. Lo PlasT wn!c—“‘
Mg, b - . 24
4 19-it —2—‘27ﬂ sr(\‘?:ru [t SET (v cf -F- SO Hhnge . MLIA sHe,
Z
{72 "f el |y, 02 Lw plagT, Tr-Mica
s i3 24/ 1% [rd o fo some Fissd el ui-fiod sl o
oL .
o =1 *9 ilia %?f WO L e okl Mod, Plash Y | TR sica,
o FQQ A Eart
LiquTar s N G SoBN SPers . I T
WA
s £
Rt i i
Pl 1
- o & .
REMARKS.a_gg \B Erwmer u«;a> Tb'pr\wc.,§ " ‘;()\\1"1 ,wmu/ 19" pro
v sg?ég
Leg (ot ™ m o IR ac-1 . D U 1) BORING
-y
-Gl r:llws Sons W:Ho{ Tave Ay page_L_ -

LAhned w‘h\ 3?q ITp bb}.hu‘;m A ZaS

e i A AR301685




BORING LOG NUS CORPORATION™S

FRQECT. Cﬂ-@%&ﬁ!&{,ﬁ S ... . BORINGNO M Ws.‘ 30-37

PROIECTNO. ABS| .. pate 3-22-89 DRILLER: w.,-mgg TN,
ELEVAT}ON - —— jjSLD GEOLOGIST K'M ML N ("] otﬁ-‘
WATERLEVELOATA: 4B e (3-z2-%1) . i
. {Date, Time & Conditiony) 3$-23-59, = Przele ’“*“r‘h ouo'u-q-
. L THOLOGY MATERIAL DESCRIPTION s
saunt § OUPTH “nows Sasapy Lnangt i
0, ey "o | NCOwRY m-::.m an . MATER] r \ :
arveg ok ach SAMME . CONUSTENGY AL oy REMA
4050 IS P ERA Bl oy o2 oo cassircation |} RKS
T8 jo-a zq; 1" / Al k%‘c';‘,e,‘" (ToP4 ! gprbanDalay Wils, h E _:af'f‘_“.;,.“f".'_ e
9 - - T e T am ¥
z Y (ad iry PN S S "‘f’r::é‘u-*fiycq STy
- — Ly ' i :
- -B’S' '%“ Y 1S B2 PN ICiava DRl C TR SHD. [ tr frog peath e
. Foi . .
jz 724 .;; ] ST s 08l PPN, Laanb  IMH
N
7 v ‘ ]
o2} et [z 4 xalian " s clay T E SNDS M MosT TR O
[ e ‘ HEd
“ r[:v Loy MDTETS Aot CL|FD, poendtn,
x Y
2900 9- 1) F"%—‘ Z'fﬂ Palaclil s 9 TP Y e 55 2 A proieT ~icn- Fron
: /7. B g ) .
L= “ . _ ey D = Lo ST, Heorols. . ML N T
o | e
§ — 1 Syt .
2347 LY ZAf; o e \g:r::i ™ S Gy gl T CHJ%M O ST
/241~ B e ol o PIAT g . 57 [ A0 n By e
. SAnD "
09251 he - ' Boer ks D Fomed SWD SP_{pmaisTz pu e s Cal
- - A ! "_
' &f;rlﬁfv“p AT Va-?d-WCH“\T‘-BJK-a%-
]
- - i S
REMARKS Swplegigetipis 0-2, 3755, BT w-z; RSB Wi, <o
. s o Nz s 198 (b H‘""‘”“"’wﬂj BORING MW &, 0
o W ML N TR BftigTﬁ"‘-ﬂPbahj Dryenm witha '?Lﬁd; PAGE ] . 5

o w e, u,;lﬂ.lv = MD%J? Boeto 1 )
'Drlt[cut-d.oﬂpimg;,::h— “f}}_’, “ L HollbwsTom Auge<

. .. BR3DI686




" 8OMING LOG

- NUS CORPORATION

o
PROLECT:

ELEVATION.

crt-h BATERNY
oROECTNO. 851

WATEA LEVEL DATA -
(Cate. Time & CoMstaOﬂs)aWu-—k -

DATE: 3.

FIELD GEOLOGIST: [Kim IKAML.

BOMNG NO A=/ / S0-3%

- g q'

Lo R e BEOGA t D  ppn GRS

DRILLER AR D0~ Hu‘be TN

own
- oe
%0
thed

SamaE | DA™
(LA

aTvet

MATERIAL DESCRIPTION®

samm g
Hidwity

CamimE

EmGTH

hiTeOLOGY
CHanGE
{Oarh it}

[4- ¥ ]

MATERIAL
CLASSIFICATION

vy

REMARKS

29 (25T

177

CIAy | Son - S ™ g S

ol

i

/&

%21

oy =tam

Z3410.v)

A il e R T

=
2

10 0F

21 /]

S

e

141 )

i

Frean Somesia Clay

PG ST = e

Hobrly yeeved . Focp i caits

A (A

D.’.w-"‘"

L ah?

-”~

30 [3ss7

M

g Fremmen S Tr 5 kw-

SAOVET, FE g V14 v

7]
ezl

pPense

jop o a2
p- Y

—
{ovrsiu T e Y

5

P -
PEPRLER ar-

AL it T

Swp

éru.d

k|

21

Zz7

2 7]
(54

Yo |

[ T T 4
wﬂfo O are e 2

Eai- o sE ST 68 .
X vesi SR A s

g” Lwd,rav-Jf_,J Byq- ~

11O

w’z SMD b F—C Gy, denae|

.

S ) O gi Eé_t'

Bead

Subroe nd, Auntiie, é‘?&"ﬂéﬂ

REMARKS

..

* Sew Legenc or fack

AR30

BORING M se-
2 - 9

L " e

PAGE

1687




[ soamG LoG NUS CORPORATION ﬁ
— 0-3F
CROIECT: . G+ & Bﬁ-waﬂaf e BORING NO.: Mw S~ /S o
PROJECTNO.: 995/ . DATE ‘2 3-?‘1 omLLEItrh;?:w*‘:@ﬁl,IM_
ELEVATION: - FIELDGEOLOGIST: mm..!a&.-&!.. . .
. WATER LEVELDATA - L L M A A ISl SERF X TN s
(Date, Time & Conditionsh. .. 4T PRI < - Laded.... S
MATERIAL ggscmmon-
s o (4557 | 25, o]
na. ) pg | cHanat . MATERIAL
arvs P Emitul PSS ‘E,:'x’":' couon CLASSIFICATION uscs REMARKS
1)
28! 27w Z‘!/F Neky 18501 ¢ Sd and F-< 4R P | <Seoon wer —Swmeatery
214 29 PP S b ade b cvariz g6 [ ater srN- g o,
47 sssi-e 2y T Do g | Moo, BT 4, S 4 Sk B> o2 -
an
:gr /2‘1 23, Sulorouw, mm-(?“ug‘ o WM
2. A

. REMARKS

BORING MWS-l, So-T}

PAGE_2 _OF =3

* See¢ Legend on Back

AR301688




APPENDIX A-2
MONITORING WELL CONSTRUCTION DETAILS

AR301689




—NUS

O 4 Haiouron Company

BORNG NG My \-1

OVERBURDEN -
“MONITORING WELL SHEET

PROJECT L+ R BartTenvy

PROJECT NO. 85|

DRILLER = Tyra feoch{and

Bighmond . U
g%ngéON PR DRILLING

METHOD Hoilaws §+&M RUEG’Z‘

NN
-4

DRI

\T“

\&T\s

SRR R RN
‘i%\‘e\[‘;\\\\m

ggou-&-

— [.D. OF SURFACE CASING:

TYPE OF SURFACE CASINGmmnS e |

1"

— RISER PIPE 1.D. Z

TYPE OF RISERPIPE: _schedule S0  PUC

L BOREHOLE DIAMETER: _O "

— TYPE OF BACKFILL: Cement, b:r\'l'cn'\-{':.

== TYPE OF SCREEN: schedule 46 PUC

<4———— ELEVATION / DEPTH TOP OF SEAL: 2.4/ 910
TYPE OF SEAL: BAgovd \
ben . ) + onte pelicts
B ¢—— -t~ DEPTH TOP OF SAND PACK: -7.8L./57.0
@————— ELEVATION/ DEPTH TOP OF SCREEN: -q.3t/ 585

SLOT $IZE x LENGTH: 20 slot X 10’

n

1.D. OF SCREEN: __2_

with A uel | b 7= !

— ELEVATION/ DEPTH BOTTOM OF SCREEN:

TYPE OF SACKFILL BELOW QBSERVATION
WELL: _; s oxtmatisn cau
jnvs

ELEVATION/ DEPTH BOTTOM OF SAND PACK:

— TYPE OF SAND PACK: _Q.e._s.a__d- Sihica Sand

-19.3L /LB S

-256.8L7/70.0

— ELEVATION/DEPTH OFHQWE: R (1 | G )

-26.8u [ 76-0

ELEVATION HR-14 — DATE 4-9-23% SEVELOPMENT
FIELD GEOLOGIST—Kim ETHOO |
= ——y——rre———

¥ ELEVATION OF TOP OF SURFACE CASING Slog

+——t— ELEVATION OF TOP OF RISER PIPE: 56.97 ;

4 ¢TICK - UP TOP OF SURFACE CASING: —_—t3Y ;

GROUND — STICK - UP RISER PIPE : 1.83 ;
ELEVATION i #—— TYPE OF SURFACE SEAL: Cement ) bentanite




RO &

_q.&ae‘\'

- TYPE OF BACKFILL: Sement /bentonite

=NUS s suiis
\:.?.j CORPORATION OVERBURDEN
O 4 Hatiburon Company MONITORING WELL SHEET |
RILLER _Timn Rechfead
PROJECT _C*R Batteay — LOCATION Richmond | VA S |
PROJECTNO. __9g=s1 BORING_[ni2 &) METHOD Stern Buaen,
ELEVATION —_45:95 DATE _3-13- 3% DEVELOPMENT :
R Bethel i
FIELD GEOLOGIST—Rucx METHOD __ Bail
— £LEVATION OF TOP OF SURFACE CASING - . [ S—
4————— ELEVATION OF TOP OF RISER PIPE: 423k
————+— STICK - UP TOP OF SURFACE CASING: 203
GROUND STICK - UP RISER PIPE : (.9
ELEVATION e oo \@—— TYPE OF SURFACE $EAL: Cement /bentonite
7 ¥ +
2 —gfey - !
7 ~— ).0. OF SURFACE CASING: 1 ;
; TYPE OF SURFACE CASING.—Stze | :
7 %———— RISER PIPE 1.D. 2"
é /) TYPE OF RISER PIPE: Schedule Ho PUC
7 .
é é@——— BOREHOLE DIAMETER: __10
0
7
7
Z

i+

<

NEERENRRRRNRREE RN

ELEVATION / DEPTH TOP OF SEAL:
4———1— TYPE OF SEAL: _Rendonite Pellets

ELEVATION / DEPTH TOP OF SCREEN:
— TYPE OF SCREEN: __S o PucC
SLOT SIZE x LENGTH: _22 _slot X 1o

1.D. QF SCREEN: 2

g = DEPTH TOP QF SAND PACK:

)

1)

— TYPE OF SANDPACK: Best Silica Saud

ELEVATION / DEPTH BOTTOM OF SCREEN:

TYPE OF 3ACKFILL BELOW OBSERVATION
WELL: _Hole caved in

jo_53°

=— ELEVATION/DEPTH OF HOLE:

=2-85/853-3

Wo-p

245/ 143.0

-2.55 /53.0

— ELEVATION/ DEPTH BOTTOM OF SAND PACK: -7-55/ 53-0

AR3CTBYI



o A Halliburton Company

OVERBURDEN
MONITORING WELL SHEET

PROJECT LR QAttery

DRILLER Tum Rochfopd

LOCATION Richmend A

DRILLING

PROjECT NO qg 5‘ BORING mwé- \ METHOD HQHOUJ §*em Buﬁgk
ELEVATION 4381 DATE _3-10-8¢ DEVELOPMENT
Rick & +hel '
i FIELD GEOLOGFST METHQOD éﬁ-\

ELEVATION OF TOP OF SURFACE CASING . As57 00

: — ELEVATION OF TOP OF RISER PIPE: 4548

— STICK - UP TOP OF SURFACE CASING: _ 7

GROUND — STICK - UP RISER PIPE : 3
ELEVATION 2 L TYPE OF SURFACE SEAL: Cement / bentorte

I RO

_q_&ou‘\'

— 1.D. OF SURFACE CASING: ___ 4"
TYPE OF SURFACE CASING._STeel

)
b~ RISER PIPE |.D. 2.
TYPE OF RISER PIPE; _Schedule 48 PUC

Z
Z -
gc-—-—— BOREHOLE DIAMETER: 6§
i
- — TYPE OF BACKFILL: Sgment / beptonite
—QReyt
+———— ELEVATION / DEPTH TOP OF SEAL: .21 /230
Be——— TvPeorsEAL; Bentonite sloRRY And
| —Dbentonite pellets
N e————— DEPTH TOP OF SAND PACK: (1) /37
- ELEVATION / DEPTH TOP OF SCREEN: 3.8 /uc.n

BERRRARERRERERERRR:

— TYPE OF SCREEN: _Schedule Yo PUC

L

SLOTSIZE x LENGTH: 206 _slot X 1o

|.0. OF SCREEN: -

— TYPE OF SAND PACK: _BgsT Siliea Sand

ELEVATION / DEPTH BOTTOM OF SCREEN: bl N_/ 52.0

ELEVATION / DEPTH BOTTOM OF SAND PACK: ~L-19 /580
TYPE OF SACKFILL BELOW oasenwmon
WELL: HQ miﬁ L.iQ

- ELEVATION/ DEPTH OF HOLE: -1 {s0-0

ﬁRB{HS‘}Z




| CORPORATION OVERBURDEN

© » Haiburon Company MONITORING WELL SHEET
oRILLER i _Rochforg
PROJECT LR Batieay . LOCATION Richmangd L VA ORILLING
PROJECT NO. 4851 BORING_DWw4-1 ETHOD Stem fAg
ELEVATION —it:6b_—. DATE 2:-2-3% DEVELOPMENT
l FIELD GEQLOGIS T Kim OAR METHOD Ba.
< ELEVATION OF TOP OF SURFACE CASING | SesS
. 4————— ELEVATION OF TOP OF RISER PIPE:; HeS3
4+———— STICK - UP TOP OF SURFACE CASING: — 193
GROUND *—'"_— STICK - UP RISER PIPE : . l-g 2
ELEVATION 7 o™t TYPE OF SURFACE SEAL: Cement / bentonite
a 7 WY +
2 n 1.D. OF SURFACE CASING: -}
3‘ TYPE OF SURFACE CASING. e
2
Z
,é é‘ - RISER PIPE .. A
é 7 TYPE OF RISER PIPE: Sthedule, =0 DUC
n
% g 4———— BOREHOLE DIAMETER: __10"
4 o
a 4 -
é 7 — TYPE OF B:.&CKFILL: SGement [ Yentonite
;; _g.m
: +——1— ELEVATION/ DEPTH TOP OF SEAL gL/ 3u.5
————— TYPEOFSEAL: _Bentonte BPellcts
B e——1— DEPTH TOP OF SAND PACK: st /3.0
b ELEVATION / DEPTH TOP OF SCREEN: 2l / 42-0
- — TYPE OF SCREEN: _Schedule 4o Puc
= SLOTSIZE x LENGTH: _2o slot x 1o'
- 1.D. OF SCREEN: rA
= — TYPE OF SAND PACK: Best Silica Swnd
b ELEVATION / DEPTH BOTTOM OF SCREEN: -1-34/52-0
— ELEVATION/ DEPTH BOTTOM OF SAND PACK: -10.34 /550
TYPE OF dACKFILL BELOW OBSERVATION
WELL: ____SAngd
L ELEVATION / DEPTH OF HOLE: AR3016 9’%& M /550




A Halliburton Company

PROJECT R Burtery

ELEVATION

PROJECTNO. 985§

OVERBURDEN
MONITORING WELL SHEET
e - oml.;.ea&a#.\%__r-
;gi‘méo”ga‘—‘—;l : DRILLING &1 - Frvesr Fee
e METHODM Ry T8 vt €um
DATE 2:23-871 DEVELOPMENT

"ELEVATION

GROUND 4495°

FIELD GEOLOGISTW

R

METHOD A L fPr

— ELEVATION OF TOP OF SURFACE CASING . ___H474l :
— ELEVATION OF TOP OF RISER PIPE; 471.72

T STICK - UP TOP QOF SURFACE CASING: —_—
=— STICK - UP RISER PIPE - (-

— TYPE OF SURFACE SEAL: L&mevct

AN RN

ARSI

\&\\T\‘

B

PP E—

WT\%

\\T

— 1.0, OF SURFACE CASING: 4 i
TYPE OF SURFACE CASINGodptHing i a8
atEel

— RISERPIPE 1.D. . _
TYPE OF RISER PIPE: Stiagelwle S0 T ve.

- BOREHOLE DIAMETER: &

— TYPE OF BACKFILL: Ll ot/ Bhavcto e,
Loreut

Fd
¢ ELEVATION / DEPTH TOP OF SEAL: 3.95 /(-0

b— TYPE OF SEAL: Rterton Y owilerTs

B 4————— DEPTH TOP OF SAND PACK: - G2 5

NEEREERRRRRRRRERRE

-

ELEVATION/ DEPTH TOP OF SCREEN: —0.05 /450

— TYPE OF SCREEN: 225107 Schcmie 40P
SLOT SIZE x LENGTH: 2.0 Sier x O’

1.D. OF SCREEN: 2=

— TYPE OF SAND PACK: Mgeie o 2 San]y

- &‘\C&.

ELEVATION / DEPTH 8OTTOM OF SCREEN: ‘/0.0_5',@

- r— . b - o— s

ELEVATION / DEPTH BOTTOM OF SAND PACK.~/2:9f S¥- ©
TYPE OF 3ACKFILL BELOW OBSERVATION
WELL: _NIA

p— ELEVATTON / DEPTH OF M f-%
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PE! ASSOCIATES, INC.

11499 CHESTER ROAD
CINCINNATIL, OMIQ 43348
{313) 782-4700
TELECOPMER (513) 782-4807

JAN 301985

January 4, 1588 LA SN T g I

Mr. Paul H. Leonard
U.S. Environmental Protection Agency
Region IiI N

841 Chestnut Building
Philadelphia, Pennsylvania 19107

Re: EPA Contract No. 68-03-3413
Work Assignment No. 1-19]
Initial Sample Characterization Results for the C&R Battery Site
PN 3741-19-1}

Dear Paul:

Enclosed are the initial physical and chemical sample characterization results
for the C&R Battery site in Chesterfield County, Virginia. The soil is a
carbonate composed of approximately 55 percent sand, 31 percent silt, and 14
percent clay. The pH is moderately alkaline (9.3). The average concentration
of total lead is about 7.6 percent, and EP toxicity lead averages 418 ppm. The
predominant lead species is hydrocerussite (Pb3(C0O3)2(0H)2). Calcium,
aluminum, and iron (naturally occurring soil elements) also are present in
significant amounts.

If you have any questions concerning these data, please cail me or John
Schabron of Western Research Institute.

Sincerely,

PEI ASSOCIATES, INC.
sy 7 et

'ﬁ: L. Hessling

Work Assignment Manager

s e s L BRANGH OFFICKS

, - | DALLAS. TEXAS = OURMAM, NORTH CAROLINA @
CHESTER TOWERS DENVER, COLERADO KANEBAS CITY, KANSAS

WASHINGTON, BE

Enclosures

AR30 1696




PEl Associatas, Ine.

11499 Chester Rd.
Cincinmati, OM 45244
{813} 782-3700

Client: USEPA Project No,:
iiead sites Jjocb Requisition No.:
Date Received:
Samplegd by
Date Reported:

Attn: /o Judy Hessling
TSR T T A T I RS T e I Y R E AN E E R R T N E AR R I E E N T EE N ST E ST ERIES
Sample: CA&R Site soil ug/g3 unless roted
PEI Numbers 03 and 04
A B
Moisture, % 16.1 18.9%
pH, SU .21 ?.44
Fluoride, mg/g 0,31 .27
Sultide, mg/g . b <h
Cyanice <0.02 c.08
TQC . 3,710 8,320
Sodium CEC, ug/g as Na ' 7,630 23,2 rugf 9,130
‘ [fag o™
EP leachable lead, mg/L 383 o 4954
{Determined by Method of Additions)
Aluminum a 34,4880 4,720
Antimony . 440 <4
Arsenic 48,2 19.7
Barium 60.0 74,3
Beryllium - £0.07 0.146
Cadmium 7 ) .. 4.48 4.93
Calcium 23,100 &2,700
Chraomium 7.4 ic.43
Cobalt ’ E 0.8 3.0
Copper . 3&6.0 18.9
. Iron $,830 $,780
Lead 82,800 &8,900
Magnesium 39 9359
Manganese 53.8 120
Mercury <0.14 0.19
Nickel $.34 .03
Potassium 237 339
Selenium <0.08 <9.908
Silver 1.4 1.0
Sodium 79.6 83.3
Thallium {7 9
. Vanadium 10.8 11.9%
Zinec 25.0 22.7

Submitted by: }ﬁ-} &M/

3741-19-]
11-095
l1i/t1/88
PEI
12/13/88

ESSS=uZ3X

BR301697




Western Research Institute

P.0O.Box 3395, University Station
Laramie, Wyoming 82071
307 721-2011 s

December 21, 1388

M, Jack Nobis

PEI Asscciates

1149% Chestear Road
Cincinnatl, Ohio 4324%

Deaxr Mr. Nobis:

Attached are the mineralogic analysis, grain aize, and humice -
acid results from ten samples submizted ta WRI. Pleass contact me
if you have any questions or commants,

Sincszely,

W‘w fn TES

Johin F. Schabron, Ph.D.
Manager,
Analytical Ressarch Division

An Affiliate of University of Wyoming Research Corporation
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Mineralogic Analysis

K=-e=a== Sample-v=-=====>

PEI - WRI Mineral Identification

Schuylkill (A-2} 83_328 gquarcz, calcits, cerussite’,
smectite

Gould (A-2) BB_32§ quartz, Na,Ca faldsparzr, anglesite,
plattnerite, lead, smectite, illite

—> CAR (A2 .

Seakd—thvey . 88_230 quaztz, caleite, hydrocerussite , -
bassanite, plagioclase, illite, .
smectite '

ML Industries (A-2) 88_331 quartz, calcite, cerussite’,
. bassanite, lead, illite, kaclinite
Geuld (A2

C—t—R—tA=P 88_332 anglesits, plattnerite, lead,
_ quartz, illite, smectite
AR (A7)
- (A

Sehruyictti—ta=Tr 88 _ 333 quartz, calcite, hydzacaruasits',
bassanite, plagioclaze,

illite, smectite

Gould (A-7) 38 _334 anglesite, plattnerite, lead,
quartz, illite, amectite

Gould (A~7) g8 _335 quertz, anorthite, anglesite,
plattnerite, lead, smectits, illite

NL Industriea (A-7) 88_336 quartz, calcite, cttuxsitn',

) basszanite, lead, illite, kaclinite
Schoylkitl &-1)
CETRTIRVITT

88_337 quartz, calcite, cerussite”,
amectite

AR3016949




r

Mineral Code

quazt: 510,

calcite CaCO,y

plagioclase ' (Na,Ca)Al8iaQy
anorthite (Ca,N3)AlSia0q
anglesite Pbso‘*

cerussite FbCO4 .
hydrocerussite Pbgj(CO4) 5 (CH) 5
plattnerite FPDO,

bassanite CaS504..5H30

., illite K=Al-Si=O=H

smectite Na-Ca=-Al=Si=O=H
kaclinite Al,Si Qg (CH),
lead (metal) Pb

Notea:

* The XRD patterns and crystalline structures for the minerals
cerussite and hydrocerussite are very similar differing only in
the degree of hydration. Additionally, the mineral leadhillite

= PDe80,4(C03) 2({0H) 5 is very similar in stzucture to cerussits and
hydrocerussite differing by the substitution of so‘ into the
crystalline form. It is very possible that leadhillite was
prasent in some or all of the samples that contained cerussite
or hydrocerussite, but was masked by other peaks or below

detection limitvs.

AR301700




Particle Size Analysis

PEI Sample Sand Sile Clay
Cermmmcccesmeay rrmcccccvcnccnaa)d
Schuylkill (A=-2) as ) 7 8
89 5 6
Gould (A=-2) 45 47 4
§3 43 4
Gould {(A-2} 50 [ 4
91 5 4
NL Industries (A-2} 70 16 14
71 17 12
C & R (A=2) 56 a3 11
52 3 17
Schuylkill (A-7) 8?7 [ T
4.} L] 7
Gould {A=-7) 87 33 S
47 48 5 ’
Gould (A~-7} 90 8 4
92 4 4
NL Industries (A~7) 68 17 15
68 17 15
C &R (A=7) 56 28 16

. 56 31 13

AR30I701




Humice Acid Anliysis

PEI Samplie Hunie Aecid

' wt %
Schuylkill (A-2) .77
.84
Gould (A-=2) 02
.02
Gould {A-2) <.01
.02
NL Industries {(A=2)} .39
.42
C & R {(A=-2) 1.69
1.38
Schuylkill ({(A-=7) .17
.67

Gould {(A=7) .33 -
.16
Gould (A=7} .74
. . 1,06
NL Industries (A=7) : .35
.22
C & R (A=T) .08
.07
control .04
control .03
blank <.01
blank <.01

AR301702




X-RAY DIFFRACTION ANALYSIS

Date: /2 /5/8'5'

Source: 'P é‘.'Z_

Sample identification: &a_ 33,

Identified Phase(s):
1. QuUARTZ
2. CALC/TE
3. i b (¢ oM
4. _BassaniTe (. CaSoy-st30)
s, PLAG o LAS E, (M)
6. Loteiry
7. smecmire (Cueaa)
8.
9.
10.
11.
12.
13.
14,
18.
Comments:
Carirwroton.

AP
=
AR301703




APPENDIX B

DATA FROM SLUG TESTS AND
CALCULATION SHEETS FOR HYDRAULIC CONDUCTIVITY

AR3C 170k




S-IANDARD CALCULATION
NUS CORPORATION AND SUBSIDIARIES SHEET
CLIENT FILE NO . BY. PAGE ‘ oF
C+R BATTEERY S8 S | o RDS Lt
— . MW (=1 foreckeony. o o) s vz |OATE
SUBJECT. o ue TeEST Cal's.
CALCULATIONS : (BOoUWER & ?.WE.) .
vEPTH (FT.) WELL CONSTRULTION
’ - . ' — Top oF
L83~ }*_’..rc,.. oo CASING
. — Grour~pD
© — - ST =/ T
l |
1 |
o |
! l — STalvC WL
Y637 — — v_l ‘ tY I S
Y1’ ‘ \ _ Toep/senL
. m @ —  Top/ShwD
g7 -
I I
5 L | _ Top/StreEN
> H o Lw | L
(. i
i !
ke | |
b b [scees
’ \ ool - BoTMm/Screen
G’%;i : ) : ! L ' | —_ BoTm AQUIFER
l“—ru.,—bl r JH17
H= °=°
Llw = 685~- 44’ = 2207
le = &85- 5857 10,0’
rL S 0.053'
r‘u - O-'—ll_f'
Lefrg= 10/4n= 24
A = 22s
B = 8.32
C -

AoG 1hus AFVIS] DIC2ES

AR301705




NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION
SHEET
CLIENT: . FILE NO.. BY:
. C+R BATTERY 985! RDB PAGE ) OF L{
SUBJECT: - - - -{CHECKED BY: Mo /28 DATE.
SLUG TEST CAL'S, ™o

i 1.4 Ar B La [(h-tYr ) J-|
eg/rul it (L“/\"w) N Le/rw
Re B | 225 + o3 _,L\f—(w - z2l )/a.'-m‘] b
L. ruz LA ( ?.2.1/::&17 ) N 1ofo.ym I

w
Qo R‘/rw A

r:Jw(Rﬁ/rw) ._-:; Don Y/

= 2L
. ( Y (221 ) i
2(io0 ) " o5 Jl""(024 )

(rame )2 ) )

245 x 107> Ftfmin,

.24 x 107> em[ sec.

‘K'H‘

]

—‘IAA/\AX
H

AR301706
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e
Fanim) Head S\ug Test : Test %2

Mmwi-\
SE1Q0@8
Environmental Logger
@8/26 17:41
Unitd Q0000 Tasti 7
INPUT 1: Leval (F3
Raferancs @.ce
:Scale facter 19.24
Offset .00
Stap¥ 0 @9/28 15:47
Elapsed Time Ualus B
2.0020 3.48
©.0033 . 2.84 L o
2.00866 1.45 '
0.0093 1.77
0.0133 2.25 o T
2.8166 2.87
2.0200 1.87
Q.2233 1.74
@.@268 - P.48 .
0.93012 .69 . ' -
@.0333 1.17
2.05082 1.83
B.@EEE 9.94
@.9833 © .88 ST DT L PR
2.1200 .85 ' ST
2.1168 2.82
@.1333 0.78
@2.1568 2.72
@.16866 @.69
@.1833 @.85 o T
2.2022 g.e2 . .. - , .
2.2168 Q.58
@.23323 B @.56
9.2509 9.53
@.2E88 .50
D.2833 SR AT
@,3000 @.45
@.3168 0.43
2.3323 2.42
@.4167 .31
2.5000 .24
2.5833 2.18
@.8687 8.13
@.7500 2.1¢2
9.8333 @.27
@.3187 9.85 .
1.0000 8.03 AR301709




F& “ihg Head ) S,,,‘“ﬁ Test : Test H2

Mmu -\
Elapsed Time Ualve
1.8833 . B.82 N
I 18E7 @.01
1.25@9 0.09
1.3333 . p.2@
1.4168 - Q.22
1.5¢00 - 2.91
1,8833 - 0.0t
1.5GB7 - 2.2
1.750@ - 2.0t
1.8333 - 2.
1.8167 - @a.21 .
2.0000 - g.e2 .
END

AR301710




RISING HEAD 5wUg Test’ TesT?2

MW~

SEi @088
Environméntial Logger
B9/268 17:42

Units 00920 Test# 2.

INPUT 1! Lavel (F)

Rafarance Q.08
Scale factior 19.24
Offsat  p.oe

Stept @ @3/26 15:5@

Elapsad Tima Value

L e e e i ¢ i A - = o= R

0.0000 - 4,12
2.9033 .- 2.81
?.0068 - 2.186
2.0898 - 2.5@
P.2133 ---0.08
0.0168 - 1,23
®.0200 - 1,43 . -
0.9233 - 1.35 . B
@.0265 - 1.18
2.9300 - 1,18
2.0333 -~ 1.13
2.0500 - 0.99
@.0666 --9.88
®.0833 - @.80
2.10020 - 8.73
@.1168 - 2.86
9.1333 - 2.8t
2.1500 - .58
@.1666 - 2.52
@.1833 - @.4%
2.2000 - @.48
@.2185 - 9.43
0.2333 - 0.41
@.2502 - 8.3%9
@.2866 - B8.327
2.2833 - 9.35
2.3000 - -9.33
@.3186 - 0.32
2.3333 - 2.30
0.4157 - 9.24
2.5020 - 9.19
@.5833 - 9.18
@.68587 - .14

AR3CIT71]




é

£L BPSED TIME

END

PR = e e e = e D @6

. 7520
.8333
.8167
. 0008
0833
. 1EB7
.2500
.3333
.41EB
5009
.5833
.5667
L7508
.B333
L9167
.2200
. 5880

=

RISING HEAD SLUG TET: TesT2

I

SOOI HEE

VALVE
.12
LI
A1
1@
.28
.28
.09
.28
.28
.28
.28
.28
.28
.07
.28
.28
.97

Mw -1

AR3CGI712




NUS CORPORATION AND SUBSIDIARIES STANDARD CALC vLarion
CLIENT: — {reENO. BY.
C+R _BATTERY 985 Roe PAGE | OF L
. SUBJECT. gLyue TEST CaLl’'s. MwW2-| |CHECKED BY: 1, o lislzz | PATE.

CALLULATIONS . (BoUwWER & P.me.)

SEPTH (FT-) o C WELWL ConsTrRUCTI O N

191 — o = .0863 _— JToe OF

'.‘_,. ChsiaG

o — : —_— GrounoD
R A AA )T

l
|
|
!
!
i
@ — Tor/SAwD

W
~
|

Top/SE ML
4O -
. 42,78 “— T 1 oy ! —  STATK WATER Leve.
yz' - L B — Top/ScReEN
{ ! i
| .
te | |
b P
I
53— L 1 , — Botm/Scecen
o - | "'_"‘_“—r“"_"'"" L33 — BoTK AQUIFER
H = (V)
lw = 93-42.8= 102°
le = 33-u3 = 100°
r(‘ = 0’0093'
o = OM17°
Lefru= 10l ym= 2y .
A =22%
. B = 0.32
C =
NUS 1554 REVISED 028 ﬂ R 30 l 7 l 3




STANDARD CALCULATION

NUS CORPORATION AND SUBSIDIARIES SHEET
CLIENT: FILE NO.: 8y:
. C+R BATIERY 9851 RDBZ PAGE / OF 4
SUBJECT: - CHECKED 8Y: DATE:
SLUG TEST CAL'S, Mw2-| ML M 12/(5 [6F
% \-‘ -+ A‘I’ ISLA [_(H‘Lu w] ]-I
..Qm /rvd * | 1n (L'»'/rw) L"/rw . b
- ~ N
Re 1A L2285+ ©O32 L f( =8 ~ 102 )/.qnl
A Hy: LEaCoz iz ) 24

A
beﬂt

Yw -~

[ O, 244+ O.11Y

1.93

r

K =

2le

t

2 ba (Refew) 1 O %

NUS I55A REVISED G285

- (.083)1 ( 1.93

2( o

T x 1073

0.37%

R 2151
(e )5 ) )

£+ frin

.38 <1073 Cm[Dec.

)

AR30IT1L
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RISING HEXD SLUG TesT s TECT |

SEt20es
Environmental Logger
29/26 17:38

Unit% 00000 Tesit §

INPUT t: Lavel (F)

Referancea 6.29
Scale factor 10.34
Offsat .00

Step 2 @9/26 15:1@

Elapsed Time “Value

o —— o ————

2.00200 - 1.9
2.0833 - 1.74
@.9088 - 1.8B
@.9e238 - 1.59
2.2133 - 9.8@
2.2188 - 2.73
3.02092 - Q.85
29.0233 .. ~770.858
@.2268 -- 9.88
9.0300 - 2.82
2.0333 - 08.73
2.0588 - @.84
8.96686 - 0.83
Q.0833 - @.58
2.1008 - 2.53
B.1168 - 9.49
8.1333 - B.457
3.1500 - D.42
g.1866 - D.40
@.1833 - @.38
@.2000 - @.35
@.2188 - B.33
2.2333 - 2.3t
a.z5a8 - 8.2%9
@.26665 - 9.27
2.2833 - 8.25
2.3000 - @.25
@.3166 - 0.23
@8.3333 - @.22 _
@.41867 - 0.7
@.5Se0@ - B.12
2.5833 - @.1@
@.6587 - 9.08
2,750 - 2.08
@.8333 - @.98
2.3187 - 9.04
1.0009 - .04

MW 2.\

AR301717




RiSING HEAD SLUG TesT ( TEsST |

¢ MW 2~

ELAPSED TiMe VALuE
1.0833 C - -@.03
1.1667 - 2.03
1.2508 . - 0.02
§.3333 . . ~-_. @.22 . -
1.4168 - @.@2
1.5000 - @.82
¢ .5833 - 3.0
1.6667 - 0.9
1.75290 .. - @.@t
1.8333 . - . el o
1.9187 - @.01
2.2008e - 2.91
ENDC

AR301718




\/2

S

Rising Head Sluq Test : TesT #2

Mwe-\
SE1Q28B
Environmantal Logger
@9s28 17:39
Unit? 00090 Test# &
INPUT 1t Levael {F)
Rafarenca ' 2.08@
-Scais factor T 12.04
Offset p.09
Stap# @ @9s26 15:17
Elapsed Tima Value
?.0009 - 1.84
@.9033 - 1.27
@3.00685 - B.51
2.809% - 8.5
2.8133 - @.34
Q.21856 - 1.09
2.0229 - 1,02
D.0232 - @.82
0.02288 - 2.78
9.2300 - 0,74
2.9333 - 0.82
@.8509 - 2.7
@.06568 ~ Q.B6% o I o
@.0833 . - B.B@ '
9.1000 - @.58
@.1168 - @.52 o
@.1333 = B3.48
@.150@ - @.45
@.16686 - 2.42
Q.1833 - 2,42
8.2000 - 9.38
@.21E8 - .38
P.2333 - B.33
@.2509 - 2.3
9.265E - Q.28
8.2833 - @.27
2.3009 - Q.25
@.3168 - 9.24
2.33233 - .23
@.4187 - B.18
@.5@22 - B.14
©.5833 - 2.1
2.68687 - 0.9
C@3.7500 - 2.97
2.8333 - 0.05
8.9187 - .25 ﬁﬁBDf?! 9

1.0082 - .84




2/

| | Rlsms Head S\\“ Test : Slug TesT #2
. Mmwe-2

Elnpsed Time Ualue

1.8833 - 2.93

i.1EB7 - Q.23

1.2500 - 9.8z .-

1.3333 - 2.82 )
1.4168 - @2.@2 . - - . . . L
1.5200 - 9.92 - o D
- 1.5833 = . @g.82

1 .B6EB7 = @.91

1.75908 - 8.9

1.8333 -. 0.8

1.91687 - 2.9

END . : -




CALLULATIONS | (BouwER & Rie)

WELL

DEPTH (FT.) ConNsSTRUCT IO N

NUS CORPORATION AND SUBSIDIARIES STANDARD CALC ua;;gx;
CLIENT: FILE NO.: ay:
C+R_BATTERY 985 ROS® race | or/f
. SUBJECT. SLUG TEST CALL's, MwW3-) CHECKEDBY: .\ . l.s|eg|DATE.

NUS VE5A REVISED D28

163" - . L oy | e o837 - -ETZN%F
o - . — Grounp
Y RTA 77T
| |
‘ I
l |
‘ |
- 1
- i i
33" — — Top/sEAL
377 — m m — Top/ShnD
. Y126 o— T T : l\f I —  STATL WATER Level
4 — | . Top/StreEN
H Lw P I
| i i
P v
le | |
Lo P
. |
S0 — ] . — Borm/Sceeen
oo — ! T n: 0271 - BOTH MUIFERA
H= <
lw= 87T
Le = 87 (Top o ortamt above FWL)
rc' - ‘053‘
r“ - ,2_“’
Lefry= 87/.231= 32 )
A = 2.5¢
. B = Q.39
C =

AR38172]




NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULA ggg";
CLIENT: FiLE NO.: BY:
C+R BATIERY 285l RDB PAGE ] OF &
SUBJECT: R CHECKED BY: DATE.
SLUG TEST CAL'S, Mw 31 MM 12/ 1598
Qg L‘ ”_‘_ A‘!’ BLA [(H Ly w] ]-'
..RM A‘N = 1 1n (Ll'/ru) L'frw J 6
— e —t : -\
Ke 11 4250+ ©O39 Jmf(“’ - B3 )/2111
L. Fw= LI(87 /.'Z"ff ) 32

Q E‘*/ —.[ o317 + 0.15]
W

Re

r

ﬁm (o 2.4
(Re'/rw) A Yo
K = L %
-(OO%)ZESZ?M) L. 0-15 JM(;:

A N X

.
T -KH

NUS 1554 AEVISED D285

1902107 e[ Sec.

(eveciot )12 ) ona )

2z 3775 xig4 £ run,

AR301722
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RISING HEAD SLUG TEET ! THeT | 'z

MW 3=y
SE:i2@e8
Environmental Logger
28,23 .14:@8
Unit#é Q0000 Testd |
INPUT 1: Leval (F)
Refarasnca 2.2
Scale factor 19.04
Offset 2.20
Step¥ @ P9/23 12:20
Elapsed Tinme Ualuse
9.00040 - -@.85
@.0033 - 1.9t
P.008E - 2.158
@.8083 - 1.12
2.2133 -~ .25
@.0t88E - -1.03 :
2.0200 - 152 T ok
@.8233 - 1,15
0.8266 - B.78
2.2300 -—@.98 : .
9.2333 - 1.2
@2.9508@ - 1.88
@.Q6E6 - 1.00
9.0833 - 1,08
2.1002 - 1.9t
@.11686 -- 1.20
@.1333 --1.60
9.1500 - @.99
@.15868 - @.8%
@.1833 - 2.98
2.2800 - @.88
@.2186 - @.398
@.2333 - @.98
@.2500 - 9.97
3.2556 - @.97
9.2833 - 0.37
2.3228 - 8.98
@.3186 - 9.386
8.33323 .= 8,98
Q.4187 - @.95
9.5208 - Q.88
0.5833 - 9.94
Q.6EE7 - @.33
@.75008 - 8.92
8.8333 - 0.3t
9.3167 - 2.91
1.0008 - -2.90
1.8833 - 0.8% )
1.1887 - B.88




gLavsed TIME

1.2500
1.3333
1.41568
1.56800
1.5833
1.68E7
1.7500
1,8333
1.3187
2.0000
2.5000
3.2008
3.5gee
4.0000
4,500
5.0000
5.5000
G.0000
§.5020
7.0eae
7.5000
g.0000
g.5000
9.2000
9.50090
10,0000
12,0000
14,2002
15,0000
18.2200
2@.000¢2
22.0000
24.0000
28.0000
28.d000
30.00002
32.0000
34,0000
3&.0000
35.0000
42.0000
42.0000
44,0280
48,0000
48,2009
5@¢.0000
52.0800
54.0000
5§.0000
58.0000
£50.00082
62.2000
54,0200
£6.02000
END

RISINg Heab Situe TéeT ! Te&sT

Mw 2-]

_VALVE

®.98
.@.88
2.8v
2.87
2.88
9.86

2.85

..@.85

2.84
2.83
2.81
@.78
@.76
8.74

-@.72

@.79
Q.58
@.87
@.585
@.64
.63
@.62
2.81
2.560
‘8.59

~-@.58

B.S8

- @.54

9.82
2.50
2.498
.47
2.48
@.45 "
2.44
0.43
@.42
.42

- Q.41

.42
9.39
.38
2.37
9.37
2.38
@.35

~@.35

2.34
.34
.33
9.33
2.32

- 9.32

8.3t

jz

AR3C1726




. RiSING HEAD SLVUG TesT: TeEsTZ
MW 3-|

SE12008B
Environmenial Logger
@29/23 10@:18

Unitd 00020 Tesi# 2

INPUT §: Level (F} T
Rafaranca @.00
Scale factor =~ ~ 12.04
Dffsat @.20

Stans O @8/23 2%:06

Elapsed Time Value

0.0000 - 3.0
2.8033 - 3.83
2. 0055 - 1.88
. 2.2093 Q.13
2.2133 - t.02
2.0188 ~ 2013
2.0200 - 1.38
0.0233 = '0.54
__.2265 - 1721
2.0300 ok
0.0333 - 1.18
2.0500 - .07
2.0586 - 1.15
2.2833 - 1
2. 1200 - 1.09
2.1158 - 1.08
0.1333 - 1.08
2.1500 - 1.0%5
2. 1666 - 1.04
2.1833 - 1.03
0.2000 - 1.02
2.2188 - 1.0
0.2333 - 1.9
2.2500 - 1.00
0. 2566 - @.98
2.2833 - .98
2.3000 - .37
2.31686 - .38
2.3333 - -9.38
® optr I




RISING READ SLVG TeST ( TesTZ
MW 3-) '

| vatLve

ELAPSED TIME

2.5000 - .89
2.5833 - 0.85
2.56657 - .83
®.7500 - 8.81
0.8333 . - 0.78
@.9157 ~ @.75
{.0000 - B.74
1.8833 - Q.71
t. 1667 - 0.70
1.2500 - 0.568
1.3333 © <. 0.6
1.4158 - 0.84
1.5000 - @.53
1.5833 < 2782
1.6687 - .50
1.7500 - 0.53
1.8333 - 9.57
1.9187 - 0.S8
2.0000 - 9.55
2.5000 - 2.48
3.0000 - Q.44
3.5000 - 2.40
4.0000 - 9.38
. 4,500 - @.35
5. 2000 - 0.33
5.5000 - 2.30
5.0000 - 9.28
£.5000 - .26
7.0000 - 0.25
7.5000 - 0.24
8.0020 --0.23
8.5000 - 0.22
3.2000 - 2.20
3.5000 - 0.20
18.0000 - 0.19
12.0000 - .14
14.0000 - 0.10
15.0000 - 2.07
18.0000 - @.08
20,2000 - 0.04
22,0000 - 2.04
24.2000 - 2.83
26.0000 - 2.83
28.0000 - 2.02
20.0000 - 2.02
32.0000 - .02
34,0000 - e.e2

3E.0000 - @.22
® -

RR3G1728




NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION

SHEET
CLIENT: FILE NO.: 8y: \
C+R_BATTERY 965 RO® pace | of &
I SUBJECT.  SLUG TEST CALLS MW H~| CMECKEDBY, s DATE.

CALLCULATIONS : (BouwER & ;z.uw.)

DEPTH (FT-) - WELL CoONSTRUCTION
187 = N C e -2 M — JOoP ©F
I——)- CASING
c - - Groumbd
VD, S 777

i

I

|

]

}

' 1
35— — Top/sE AL
- L o m m : Tor/ SAwD

- L
. 4221 — T T l dy — STATK WATER cevet
4o! — | — Top/ScreEN
©H Lw ] | i
| ;|
¢ y
Le | o
. { I } 1
52/ — _: = — Borm/Scree~

Botia AQUIFERA

1

—

H= =°

Lw= 92-42.12= 9.8

Le = 92- 42,2 9.8 (B of Seram Lelow Sw.L)
rc- - -063’

Fug = 907
Lefry= sfoans 23,5
A = 2324

. B 06.733

<

noan
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NUS CORPORATION AND SUBSIDIARIES

STANDARD CALCULATION
SHEET

CLIENT:
C+R BATIERY

- JFILE NG

85I

8Y;

RDB

PAGE 2 OF &4

SUBJECT:

SLUG TEST CAL’ S

MW=L

- --— JCHECKED BY:

mum zhis)eg

DATE.

4 Ar 8o [(Htdh]

?"A’w [ 1n (Lu/r.ﬂ Le/r ]1,,@

Z.24 +

0.33 i:/-(“" - ¥$3 )/“m

L RL/Y : [fn(‘l‘:-e’ /"'“:’) X

235

Iy

A E‘a/nU 2 [ 0.348  + 0.180 }-‘
.QM Rdrw = 1.8
r¢ ..Qvn (Re/ w) .__,. Ys
° K = X P — 4
(_03) ( .89 ) N 1.02
- 2( 38 ) .05 JM( 0.25 )

(b.é“\ﬂ(d’"" )( 20 )( 1.4 )

| BFx 102 F4[ min

9,50 x |07 Lm/sec

AR301730
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RISING RHEAD SLUG TelT TEST |

MW Y -
SE' 0QeB
Environmental Logger
@g/268 17:34
Unit# 22009 Testd §
INFUT 11 Laval (F) L
Refarance Q.20
Scala factor i8.04
Offsat 2.00
Stap¥ 0 @8/26 14:189
Elapsed Time Value
0.0000 - p.70
2.2033 - 8.5 — 0¥~
@.Q0986 - .88
Q.29839% - 2.8
2.0133 - Q.88
@.0t86 - -9.59
2.6200 - B.85
@.0233 - .52
@.2268 - @.45
Q.8300 - B.42
9.2333 . - @.38
@.2500 - 0.2%
D.98E66 - @.18
@.2833 - 9.12
2.1020 - 2.09%
@.1188 - §.2&
@.1333 - 3.85
9.1500 - Q.24
2.1666 - 2.83
@.1833 - 2.82
@.20892 - @.82
@.21686 - 2.%
8.2333 - 0.9
@.250890 - 9.01
B.2668 - 2.9
8.2833 - 3.0
9.3000 - 2.9
@.3186 - 2.3
@.3333 - 2.9
@.4187 - 9.92
@.5000 - 2.00
2.5833 - 9.00
@.6667 - .80

AR301733




S APSED TIME
. 7508
.8333
L9187
. 0020
@833
.1EBE7
.2500
3333
4186
5002
5833
.BBB7
L7508
.8333
L9187
. 2008
.Sgee
.pee0
.5000
. 0208
L5009
.03
L5002
. 0000
.5000
. 9000
.5000
. 0000
.500Q
.0eoe
.50e0
. 262
. 8002
. 2080

M@V O~3-12O0OUddE pHEHNAN -~ - — e~ = — Qe

RN ]

END

R1SING READ SLUG TEST * TESTI
MW -

VALVE
.20

8@ -

.20
. 0@
.00
.28
.22
.ea
.29
.28
.20
.02
.20
.0e
.22
.20
.02
.20
.22
.28
.0@
.02
.00
.a1
.31
N3
.28
.99
.08
.20
.08
.0Q
.82

2/

AR30{73L




RISING HEAD scue TesT' Testo
MW -y
SE1Q@0B o L
Environmental Logger =

9a/25 17:37

Unitt QD200 Test# &

INPUT I': Lavel (F)

Rafarance Q.26
Scale factor 10.84
Offsat 2.00

Step® @ @9/26 14:42

Elapsed Time _  Value -
2.0008 .00
@.8e33 - @37 7 . - -
9.2@868 - 258
@.80939 - 2.45
3.9133 - @.98
@.2166 -- Q.65
2.2200 - .85 ¥
@.0233 o= Q.83
2.0268 - B.89
2.2300 - @.80
@.8333 - @.55 B
@.2500 - 2.35
@.08BEE - 0.23 T o L .
2.e833 - @.18
9.1022 - 9.1
@.1186 - @.07
B.1333 - @.95
9.1522 - .04
@.1868 - 9.83
@.1833 ~ 8.,82
@.2000 - 2.8
2.2168 - 2.8
2.2333 --0.01
2.2509 - @.00
@.2868 - 9.00
Q.2833 - 9.00
0.3008 - A.00
B.3166 - . 9,0t
9.3333 - @.93
D.4167 2.2
@.5000 .00
@.5833 " .00
8.6B857 .00

AR301735




END

L R T T S . T~ O~

L7580
.8333
L9187
.ee20
.B833
. 1667
.2500
L3333,
.4168
.5002
L0833
.B887
. 7520
.8333 .
.9187
. 2020

RISING HEAD 3(U6 TEST' TesT 2

@.e0

. @.20

‘g.0@
e.20
@.29
p.0e
2.029
p.0e
2.09
@.a0

@.ee.

2.8
@.09

2.20.

e.20
2.2@

MW Y-

AR301736
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MUS 1554 REVISED 0205

NUS CORPORATION AND SUBSIDIARIES (STANDARD caLCuLATION
CLIENT: FiLE NO.:“_ 8Y: l
C+R BATTERY S85! Rog PAGE i OF i
: : ‘ ‘ - CHECKED BY: .
. SUBJECT SLUG "TEST CaALl's Mw 3=\ H|<;“ Y(a-a-ﬁ" DAﬁ_n—ss
CALLULATIONS : (BoUWER & RiE)
veeTH (FT.) WELL ConsTRUCTION
227 — e =083’ — Top oF
ChSING
- T —_ Grounp
o YR 77777
| i
l |
! |
' I
. I !
q;° - - ToP/SENL
425 — m m — Top/SAwD
. Yi.gs’ — T . : ; y l —  STATK WATER Lpve:
ys’ — | — Top/StreEN
" H Lw ] | | I
il ;|
Le | |
I i i
55 ° ; i ] BoTM/SceeeN
o — ) | e P ) — BoTM AQUIFER
H = oD
lw = S5 - U4l.® = (3.2°
Le = S®-4s' = 10°
e = 0.083"°
Fuy ©.25°
Lefry= \9/o2s= HO
A =275
. B = 042
C =




NUS CORPORATION AND SUBSIDIARIES | STANDARD CALCULATION

SHEET
: FiLE NO.: 8y -
CUEE‘;R BATTERY 9851 RDB PAGE ) of L
® YElue TesT cacs.  MWSSL TR peeer [Pltngg
N A R vy Y (CHR N T
..,QN\ /ru.l = _,1'1 (L"\/rw) Lf/rw o
_ P
Re. L\ L2355 4 o da(=- 132 }/o.zs]
A rw: Lia(32 fo25) 4o

|
ng%wz[ .27 + g2 J

/QM R%w = 2.4y
(2 0 (Refrw) .1 0 Y&

'< = 2le t
® ( “ (- |
0.083) ( 244 ) 2.62
K = 2( 1o ) seT I 113 )

K = ( 8aexio )( 100 )( G )

( =z 9_—1‘-‘--& ‘“O‘?— ‘F‘El\fvu:m

< = L\C)‘S x 107 em [sec

T-KH-
|

AR301738
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( FEST )

(ESTZ)

NUS CORPORATION AND SUBSIDIARIES

 STANDARD CALCULATION

SHEET
CLIENT: ’ FILE NO.: BY:
C+¥ BATTERY 85| ROB PAGE 2 OF
SUBJECT: CHECKED ay: DATE:
SLUG TEST DA oM MNS-y Mg ¥ L -2 8] Y 17-99
SE 12008
Ervironmental Losser
83/31 @8:39
Elgpsed Time Nalve Unith ©90@1 Test# 2/
IMPUT 1f Lewel C¢F)
0.0000 -2.00 Reference ggg
- Scale factor 18,
0.006L ~0 el Step# @ 03/38 15:52
0.0100 ~0.56 Elapsed Time Yalue
0.0133 -0.22 a'aggg - g-%i
-0.0 2.9 .
0.0leb © Ll @.0866 - 3.68
0.0533 -0.04 a.g?gg - g.gé . Smmuz L
LY. - - . nvi ronmen csser
0. 0%k 0.00 .9166 - 2.93 83/31 021354
0.5208 - B.6% 2
3.8233 - @.56 Unith 0008t Test# #
-  8.0266 - @.82
0.0000 3.62 2.8300 - 2.04 INPUT 1: Level (F)
_ 2.9 .
0.00L t. 53 .0500 2.68 Reference, 222
- 8.0 - 2 Scale factor .
0.0100 13 a.aggg g-g% Of fset 9.0
- 8.1 .
£.0433 O.17 8.1166 .29 Stepk 8  B3/30 16102
- Bui [l
. 9q33 0.0 9'12682 gg Elapsed Time Yalue
, o -0,0 @. 1666 .
0.110 0:0¢ 8.1833 .08 Q,0008 - 8.2
0.200 0 ~0:07¢ 9.2009 8.08 2.0833 - 2.8
9.2166 3.90 8.8066 -~ 3,99
8.2333 9.00 9.2099 - 3.00
2.2508 9. 08 2.0133 2.21
@.9166 2.83
9. 0208 8.58
- B,8233 - 3.62
8.0266 - 1.08
9.0368 - 1.57
8.0333 - 1,13
9.8500 8.58
8.8666 - 9,17
8,8833 a.081
a, 1000 - 8,81
- - a.1166 - @.04
8.1333 - @.082
8. 1568 - 8.02
8. 1666 - 8.082
301333 - 9-32
2.2000 - 9.92
9.2166 - 8.92
2.2333 - 2.92
9.2%0a - 8,92
0-2666 - 3.62
- @.2833 ~ Q.82
8.3000 - B.92
8.3166 - 2.82
8.3333 - 9.82
a-"lﬁ? - 9-32
- @.82

NLUS 1534 REVISED 0205
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APPENDIX C
DATA COLLECTED FOR TIDAL STUDY




TABLE OF CONTENTS

SECTION - e _
c1 TIDAL STUDY DATA AND HYDROGRAPHS
C-2 POTENTIOMETRIC CONTOUR MAPS CONSTRUCTED FROM

DATA COLLECTED DURING ONE TIDAL CYCLE

D33Z%27 - e AR3C17L3




APPENDIX C-1
TIDAL STUDY DATA AND HYDROGRAPHS

RR3C17LbL




TIDAL FLUCUATION (FT)

3.00 -

-

i

\\wu_w

9-20 9-21 9-22 9-23

1

2.00

SRS

L

1.00

L

<

Q

L&
[

|
2
|

o
g
I

=300 T T T YT T T YT T T T T T __:__::_:__::_._:___.:._W
. 0.00 1000.00 2000.00 . 3000.00 ' 4000.00 5000.00 6000.00

TIME (MIN)

HYDROGRAPH OF JAMES RIVER
(9-19-88 T0 9-22-88)
C8R BATTERY

AR3017L5




HYD. HEAD CHANGE (FT)

0.30

0.20

0.10

~-0.30

'VEISLM; NI A R

1@MOH|

C&R BAITERY TIDAL STUDY

\\w-_m

9-20

9-21

|

9-22

0.0

LERRRE RN AR RS RN NN R REE RN

0 - 1000.00

2000.00

- 3000.00

T T T T
4000.00

TIME (MIN)

5000.00

MW1T -1

9-23
_ :
i w
" |
JJAJJJJJJJJJJ.

| )
000.00
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- C&R BATTERY TIDAL STUDY MW2—1

: I~
| -
) 0.30 — 2-19
Pl . ., =~
. — \ : v—rverm
i 9-20 9-21 9-22 9-23 o
. , | )
| , 8 o
0.20 =
E I _
Lo -
o R i a o
pd _;ml ‘ ,_
< . o
I o
© 000 - |
2 )
<7 - g
L i R
+ |
o] = _ |
= n : !
T 0 m L m
R e Lo .
iO.NO_IL ! H b 7 , W ﬁ Y _ _
i‘ - i i [ ! |
, - ! _ AT i _ i
= _ ! ol
=030 T _Jjj%ﬂjjlqaﬂ]j434 T T T

0.00 1060 00 2000.00 200000 4000.00 5000.00 EOO0. 00
TIME {MIN)




HYD. HEAD CHANGE {FT)

0.30 -

0.20

<
—
=)

0.00

!
e
)

lll&lf_lLLililili-l-l-ll

C&R BATTERY TIDAL STUDY
\\wu_w

9-20

9-21

MW3

9-22

____:________Z_
1000.00

2000.00

T TTTrIrT oy
3000.00

ERERANSNRERERE
4000.00

TIME  (MIN)

-1

9-23

5000.0¢

T T
&5000.00
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HYD. HEAD CHANGE (FT)

!
]
<

~0.30

C&R BATTERY TIDAL STUDY

\_w-_w

9-20

9-21

9-22

MW4 —1

9-23

1000.00

ARG AN AN SN NR R RE R RN
0.00

2000.00

3000.00
TIME (MIN)

TTTTrT T rTTTTT

4000.00

5000.00

TTTTTTTITPTTTT)

AR301749
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———— C&R BATTERY TIDAL STUDY MW5-—1

0.30 7]
0.20
= )
Ll 0,10
(& i
= A
< i
H —
© 0.00
D =
A ]
Led i
I L
. ~0.10
) i
> n
I i
~0.20 -
~0.30 [N S A HN D R S U B VU N N (NN RN M SO I N Y N I NN S N RN B
0.00 2000.00 4000.00

TIME (MIN)

6000.00
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Elapsad Time

TIDAL STORY DATA

Valus

2.2020
38.0000
50.2e09
9@ .2000

128.
158,
180.
218.
249.
.00

270

300.
.20

339

6@,
. 800

390

42@.
458.
488,
51@.
B48.
578.
Q2.
530.
BE@.
. 200
728.
.2ed

£399

758

788.
gia.
342.
870.
300.
. 820
. 009
.¢0e

330
568
230

220
@209
200
208
@ead

poa

oo

ol
aee
ges
202
gee
QR0
goo
2ee
200

pee

2ee
geo
Qo0
eee
Qeae

1028.208
1050.0@
182,00
i119.8@
114@.20@
117@.00
1209.0d
1230.20
126@.002
1250.09
1320.00
1350, 20
1388.20
1410.02
1449 .00
1472.00
1500.00

2.14
8.49
2.81
.89
-1.38
1.54
1.85
{.a88
t.E2
1.48
i.20
0.390
@.58
B.28
@.at
.8.23
2.52
@.78
1.01
.24
1.41
t.54
1.55
1.38
1.eQ
8.57
B.14
@.208
.48
@.7t
.83
1.06
1.09
1.81
@.84
9.58
2.28
2.00
- @9.27
2.54
2.79
1.83
1.28
1.43
—1.66
1.74
1.65
1.33
- @.83
2.38
2.87

Iames RerR

\ /4




Elapsed Time

1530.00
156@.00
1530.00
1520.20
1650.00@
1688.00
1710.920
1740.00
1772.29
1800.020
1820.00
1850.00
1892.00
1920.00
1350, 920
198@.00
2210.00
2040.00
2070.20
2100.02
"I' 2130.00
2162.00
2180.00
2220.00
2250.22
2280.00
2310.00
2342.00
2370.00
2400.00
24392.29
2450.00
2490.00
2520.20
2550.00
2580.00
2610.02
2540.90
2672.00
27080.00
2730.00
2760.00
2790.00
2820.00
2850.00
. 2880.20
2910.20
2940.09
2970.20
3000.00

TIOAL STURY DATA
Tames RivelR

Valoe

Q.44

@.77
1.98
1.38

1..80
" 1.7B

1.79
1.71
1.54
1,32
1.8

Te.73

2,42 : o S
@.15 . .. R

“@.14

@.42
8.89
@.3B
1.22
1.44

- 1.58
t.7e

1.57

- 1.27

2.79
2.42

B.04

2.25 . . e
@.48
@.89
8.84
2.88
2.96
2.84
2.58
2.30
2.01
2.32
@8.57
2.85
1.14
1.4]

-1.50@

1.74
1.84
1.71
1,38
2.89
0.36
2.07

""" o AR301752

2/4




E\apred Time

Jo3a
3869
Jose
3129
3158
3180
321@
3240
3278
3300
3330
3360
2339
24209
3450
3489

351@.

32549

3578,
3628.
36838.
3680,
3658@.
3720.
3758.
3788.
3819.
384@.
3872.
390a.
3830.
39E88.
39360.
4920.
42502,

49580

4110,
4140,
4178,
4200.
423@.

4250

4258,

.08

.29

.20
.09
.00
.09
.08
.08
.20
. 2@
.00
.50
.20
.00
.0@
.09
22
.00
2e
20
)
2e
20
20
e
ee
29
29
ee
ae
a0
2e
20
2@
29
.99
@8
ee
20
20
20
.22
2a

TIDAL- STUDY DATA
TaMmes Rwea

Ua\o e

e

0

.44
.76
.28
.38
.62
.79
.92
.87
74
.54
.27

.95

B3
.33
.83
.27

.58

.81
.24
24
L4
.43

.28

.87
.41
.83
.42
.73
. ot
.22
.44
47
.48
.28
.83
LT
.42
14
A2
.44
L7
.98
.25

AR3G1753
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4 /4

TIOAL stuoy DATA

. JaMmes RweQ
E\apied Time Value
432%.00 = 71,48 7T -
4350.00 — 1.7@
4380.00 - 1.82.
4410.00 = “1,7B
4449.00 T 143
44702.00 - &.92 - B - )
4500.20° - - Q.34
4530.00 @.17
' 4560 .00 0.57
4532.00 2.39
4520.00 1.22
4850.00 ~1.82
4689.00 1.74
4710.920 1.89
4742.00 .80
 AT7R .00 T 1.79
4802.00 .58
. 48302.20 1.27
4860.90 2.95
4850.020 0.62 - E
4320.09 2.28
4959.00 - D.ot i

4980.00 - 0.3t

5818.80 . - 3.82 o o

END _ S . -—

AR30175L




TIDAL STUDY OATA
T AW -

TIME pITE
. @ Elapsed Time Value

e e g S L S =

1poa 0.2000 - B.
39.0000 - 0

50.2000 -0

1335 - _590.0000 -
120.000 - 0

150.000 - 0

18¢.000 -0

210.200 -2

240.900 - @

270.200 - 2.

' 200.200 - 0.
330.000 - -0

240 129 _350 002 -0
390.000 -9

420.000 -

450.020 -0

48¢.208 -0

0zz,. .-518.90¢ = -._9.9
540.000 - 2

s7¢.e02 @ - Q.

500.000 - e

£30.000 -0

| 550.000 -0
. £90.200 -2
720.000 - @

750.000 -2

782, 200 - 0
812.200 - 0
842.000 - 2

L ZB7000T 0 - @
see.eee - 0
830.000 -2

360 .000 -0
330.000 - 0

1020. 00 - 0
1050.09 - 2

1200 - 1080. 020 - .

@

)

)

2

)

e

)

)

)

)

)

)

)

e

e

)

)

i
!.!",
d
v

1112.00 -
1149.00
117%.0@
1200.20
[430 -1239.00
1260.00
123@.¢0
-1328.00
1350.¢20
1382.00
1410.09

. | 0o —1440.00 0.
147¢.00 - .

1520.00 -

11a — 1530.00 -

1SEQ. 20 -

155@.00Q -

AR3017535




TIODAL STUOY DATA

Mw -1\
E\npsed Time Valoe
1622.00 = -@.83 T Tt
1658.20 - Q.04 . . c el .
1680.00 - -B.0% }
1718.20 - "0.8S
1742.28 - @2.95
177@.29 - :R.04
1822.00 . = -2.03 )
1830.22 . -=__0.e2 “’ N
18£0.00 - -2.01
1888.82 - Q.8i
19290.22 - @.oe
1352.22 ’ p.ee
1982.082 T 9.99
2910.20 2.22
2042.00 .00
2@79.22 2.0t
2100.09 g.e@ - - . - -
2130.22 -—_e. -
2180.02 - 2.
2150.00 - 8.62
2220.20 - 2.83
2750.0¢ .= B.04
2289.29 - 0.@5
2319.0@ - .28
2340.80 --"9.07
2372.00 - .97
2402.00 - $.e8 . T o
2430.60 .= .2.08 T
24£0.00 S=TTeer - T
2450.02 = 0.87
2528.00 - @.08
2550.08 = p.04 | o T
2580.20 - .04
2510.00 = @8.92
2640.020 - 0.9
2870.20 - B.0@
2700.00 TETR.00
2732.00 9.00 .
2760@.020 - @2.22
27890.080 - Q.20
282¢.08 B I B
2850.20 - B.08
2880.0e - 2.82
2913.009 - B.92
2940.002 - 2.93
2972.00 - .25
jg0e.00 - @.06

AR301756

2

q



TioAL STupy OATA

Mus =\
Elapsed Tine Ualee
3239.00 - 9.27
3050.02 - ‘p.a7 L. T T o
3090.20 - 0.12
3120.00 - 0.1
3150.20. . . - Q.11
3180.00 - 2.1
3210.00 - .10
3240.20 - 2.1 - -
3270.00 - .9.23
3300.00 - 0.87
3336.09 .. . _-. 2.87
3360. 00 - Q.25
3350.00 - -3.05 U
3420 .20 - .04
3459.00 - .04
3480.20 - . 9.83
3510.20 - 0.03
3542.00 - 9.23
3570.20 - 0.24
3600.00 - 0.9
3532.90 - .07
. 3650.00 - "p.25
3650.00 - 2.08
3720.00 - .08
3750.00 ~ .28
3780.900 - .07
3819.08 -~ - - 0.@8
3840.00 - 2.7
3872.00 - Q.28
3300.00 ~--0.06
3300.20 - 2.04 )
3950.00 -.0.23 = _ -
399¢.20 - 2.82
4022 .00 - 2.0
4350.29 - 2.00
4980.00 0.0t
4112.20 .02
1140.00 0.03
4172.00 .04
4200.00 2.5
4230.00 - 2.04
4268.00 2.04
4290.00 .04
4320.00 2.083
4350.00 0.02
4380.00 0.01
. 4410.00 .00
4440.00 0.00
4470.00 - .20
4500.0@ - 2.0t




TIiDaL STUOY DATA
¢ | MW -t

Blagsed Time

)<=
2
<
e

4538.08 -
4550.020 - -
4533.00 -
462¢.00 -
455¢.920 -
458¢.00 -
4719.20 -
4740.00 -
4779.20¢ -
4800@.00 -
48302.020
4860Q.82
43308.00
4520.09
435,00
4380.060
Se10e.e0
S0406.00
5@670.82
5100.208
‘l" 5120.29
516@.00
END oo

.

- . . -
DEEH00 e 6N =
muwrommmmas&sga—‘a—ﬂmuugm

BERN OO O EHOE 006 96K G

500 080 a0 G

AR301758




Ziapsed Time

20.0000
E2.2029

— S0.2000
gge

120,
152.029
188.020
-10.0208
242,200
270.020
300.090
332.022
.Jeg
208
L9089
. 808
.009
200
.00d
.2oe
.00
), 220
.p2e
.20e
7.0.000
. 900
. 003
. 2ee
. 202
.2ee
.2¢0
- 222
.02
. 200
.09
.20
—~1280.08
1112.9@¢
.28
1172.08
120@.29
20
126Q.00
12%0.¢0
1322.00
.20
.2e
1412.22
~144@.0Q
1470.02
1509.0Q

i
o ©
06|

L
SOO0G RGOS GEE SRS E S 0SS &

TioaL STuoy Para

- @.9&

SRS OO0 NN NEEESEOEOEEG0E600 9. 506 ©

e @M UHENN 88 ~NOURINIMAOIONMU & a8 Gy R R G

Mmu 2-1

AR301759



2/4
Tipal Stedy Data

Mwa-\
. Elngsed Time Upige
- 153%.00 < Q.02 —
1560.00 - 2.03
1590. 00 = '9.03
1620.00 - 0.92 B
185¢. 00 - 2.03 -
1680.00 - 0.03 -
(719,02 = Q.04
1740.20 - 2.04
1770. 00 - 2.02 . R
1820.00 - '0.92
1830.00 - 2.8l
{852.20 - 0.09
1890.20 2,00
1920.20 3.00
1950.00 0.0!
1982.20 2.01
2210.29 2.¢1
2040.00 2.21
2072.0@ 2.02 B - )
2100.00 2.0
2130.20 0.20
2160.00 - g.00
||I' 2190.00 - giol -
2220.00 - 2.03 -
2750.20 - g.03
2280.20 - -2.04
2310.09 -~ 2.25 -
2340.20 - .28
2378.90 = 2:@7 -
2400.00 - 9.27 - -
2430.00 - @.07
2480.0¢ - 0.05
2490.020 - " 0.0S
2520.00 - 2.04
2550.00 - 7,93
2580. 00 - .02
2510.00 - 2.9t
2640.00 - 0.20
26790.00 2.00
2780.00 2.01
2730.00 2.01
2750.00 2.01
2796.00 2.00 - -
2820.00 9.20
2950.08 ?.20
2880.00 - .00
2910.00 - 0.2!
. 2940.00 - @.01
2972.20 - @.e2
3000, 00 - Q.03

AR301760



TIDAL STUDY DATA

Clapsed Time Ualve

5030.00 - @.05
30EQ.00 =T .85 -
3839.00 - 9.97

3129.06 ~ ~- "~ "@.88

3ice.ee -- 9,89

3188.28 - @.28

3210.20 - .97

3240.00 - 2.87 -
327%.,00 - D.28

3388.08 - .84

3332.00 “ .04

3368.00 - 9.83

J3390.20 ~ @2.082

3422.00 - 2.3

3450.29 - p.o1

3480.22 - 0.02

75:1¢.00 - 0.29 -

354@.00 . - D.o@

3570.20 - 2.@2

3E00.020 =783 —
3830.00 - @.04

36£0.900 ~ 3.3 = -
369Q.0¢ - B.04 - o
3722.20 - .94

375@.080 - Q.84

3780.202 - 0.85

2812.20 - 2.08

3842.20 - 9.85

3870.00 - p.p4 o T IS
3920.00 - @.e3 Co

383¢:0¢ - Q.01

536@.00 - 2.81

2330.29 .00

 AR30176|




Elapsed Tt;\t-

4929.88
4959, 09
4082, 00
4119.29
4140.20
4179.20
4202.00
4139.00
425@.09
4299.02
4320.892
4356.20
4380.20
44109.00
4442.00
4473.04@
4500.20
4530.20
4550.%08
4530.00
4620.00
4650.020
4830.0¢2
4710.20
4749.00
4772.09Q
4806¢.20
485@.00
4869, 00
4890.20
4320.00
4359.00
4386.2@
5@:2.60
S@40.00
5072.092
Siee.ee
5130.20
END

el B o S S R S =N P

TIOAL STUOY DATA

Valve

NG

(SR S I

Socase e

2.01

2.3

.24

2.
2B
07
.25
@5
.86
.85

05

.04

.23
.03
.23
.22
.2l
.00
-2@
.00
.29
.00
.20
.02
.82
@2
@1
.92
.84
.04
.24
.85
.25
.28
.85
28
.05

(=)
un

Mu 2-1{




b ATE

TME Ziapsad Tive _

JID e iemes

L300 . .. 2.p000
30.2000
50.0000

— $2.02000
120.000
152.200
182,200
210.000
740.000
270.000
236,000

. _330.000

2ves -2 — 350,000

3390.000

420.000

450,000

480,000

c23s. - 510.200
543.000

570,209

500. 000

£30.000

550.000

590.000

720.000

¥ 752.000

f’ 780,000
810.009

840.000

sez, - 08 .Me70. 000
320. 000

, 330.200
.)i 352. 002
950.200

A 1920. 00
1258. 22

"L}’l- ..1088 .20
1110.20

1140.20

l\\ 1170.00
o« 1200.00
v7y et U 981
145¢. 08

1320.00

1350. 00

138¢.00

1410.20

I rre -1440.00
1470.00

1500. 20

1379

TIDAL STURY QATA
MW 3-1

T Value
.08
8.7
- @.e8
Q.08
2.8%

2.e9
2.28
2.29

8.99
9,08
.87
- R.06

.85
2.24
.23

2.83

2.03
2.22

@.82
e.e2

2.92
2.22

“@.02

B8.83
2.23
2.24
®.24
2.05
@.85
2.06
2.85

- 9.987
- @.08

g.es
2.85
2.25
2.03
2.03
2.01

2.82
e.el

@.0@
.20
@.02
2.21

@.01

2.06
2.02
2.00
2.0}

0.22

AR301763



TIOAL STUOY DATA
Mmuw 3-1|

E\npae d Time ! !A lve

yr,  -liS30.0@ @ - 70,04

1580.20 - g.]2s , )
158@¢.29 ~— T=@ves - T T
15820.00 - @goes
1650. 0@ - 2.2%
1682.00 T = R.@E
1712.20 - -@.0B
1740.00 ' - T9.26
1779.008 - @.88 -
180¢.02 - 2.2%
1332.29 - 2,03
18E0Q. 22 - B.ez
18902.20 - 2.0
1920.20 = @.21
1352.00 - 0.90
15988.00 2.00
2218.20 2.09
2040.00 - .88 -
2072.00 0.9t
2100.00 0.02 -

. 2130.0¢2 - 2.0 _
2160.00 - 2.8 _ .
21490.2@ - 9.M
2220.00 T .83
22508.20 --.0.24
2280.00 - 0.096
2312.00 - 9.27
234¢.009 - .28
237¢.00 =0, 88
2400.02 ~T73.89
2432.00 - .10
2480.20 - 2.938
24%0.00 TS B.0Y
2522.99 - Q.08
2552.20 - '0.87
258@.29 = g.ev
26812.89 - 2.0%
2643.00 - .24
2670.009 - 2.83
2720.09 - @.e2 7 T )
2738.00 - 8.9 -
2760.208 - 2.9
2792.00 - Q.21
2820.00 - p.02
1850.00 - .83

. 2880.00 ~- Q.03
2910.90 - .04
2940.00 - 2.95
2370.00 - D.08
3000.29 - .27

AR3C176L




3/4
TIDAL STuRY DATA

. Mmu 3-|

Flapaed Time 2&2
3030.98 © - .08 T
3062.00 - -g.e8 -
7290.20 --2.10
3120.20 - 8.1
3150.8¢ - B.12
3180.00 =12
3210.20 - Q.2
3240.00 - 2.11
270,80 <7 2.19
3300.00 Ry
3330.00 - .08
3360.00 - 07 s o T
3330.00 - 9.28 ,
3420.00 - B.g5 R R
3450.00 - 2.04 - —
3480.00 - 2.83 -
3510.00 - 0.03
3549.00 - 0.23 -
3578.20 - p.B3 - -

: 3500.00 - 0.05 o
. 3630.920 - @.85%

3650.00 - 2.05 o
35%0.00 - B.2§ - T T
3722.00 - Q.87 -
375¢.069 B
3780.00 - B.07
3819.00 - ©o.¢8
3849.00 - .08
3870.20 - 9.08"
3300.22 - @98 T - T
393¢.00 - 0.07
3952.00 - 2.27
3390.00 - .05
4922.09 _.-. Q.04 B
1052.08 . - 9.93 - . }
1080 .02 - 7.e1
4110.20 - 2.00
4742.0¢ - 2.20
4170.00 2.M
42020.22 2.82 S o
4270.00 0.23
4260.00 8.03
4290.00 8.02
4320.00 o.e1
4352.00 0.01
432¢.00 2.00
4410.929 2.02
4440.00 2.80
4479.00 - 2.08
4500, 20 - 0.0t

AR301765




TIDAL sSTUDY DATA

® M 31 o

Siapaed Tine Ualve

4530.00 --8.92
4560.20 - 2.03
4599.00 - 2.4
4520.20 - .04 -
4850.00 - 8.05
4630.00 - -p.o4
4710.00 - 0.03 - -
1749.29 -~ @.03
4770.20 - 2.03 _
4800.00 - @.02 SR
4832.08 - 0.@1 '
4853.00 - .01
4859.00 -~ 0.00
4529.30 2.00 -
4950.00 2.01
4380.00 2.01
5012.00 0.21
. 5242.080 2.02
270.200 2.02
(:::ID@.@@ 2.02
1ig.08 Q@2 , o S
END ) o T T -

AR3C1766




—'ﬂ
-~~~ TIOAL STUDY DATA

mu,\ Y-\
tlapzad Time Value
2.2002 2.00 0wl Hag
3p.0002 2.01
£0.000@ TR
43.00@2 ' @.23
129.000 0.04
150.000 @.26
180@.000 0.07
210.200 2.1
240,000 .12 ... .
- _ 270.000 .12 s
300. 200 2.14
330.000 2.15
35@.000 2.15 -
330.000 2.15
1257 L L .S470.9008 2.15 133
450 .000 B.15
482. 0020 9.15
512.220 2.:14 -
540,000 @.14
570.000 014
502.000 2.12
%t _ —E530.000 .11 g
650.292 0.09
6590.000 2.29
728.000 2.07
750.200 2.07
s, M7 - 780.000 2.97 S
3:10.000 2.29
840.000 2.27
87¢.020 .87 i o
300.000 2.11
932.000 .71 i
3652. 000 @.11
i=a- — 990.000 Q.14
1020.00 2.14
[ 952.20 2.15
1980 .20 @.14
1110.00 0.14
“1149.00 2.17
1172.20 0.15 «
1200.00 2.15
1230.00 2.12
1260.00 2.12 -
1250.0@ 0.05
1320.00 2.09
i~ -~1350.09 @.07
1380.00 2.04
1410.00 2.04
144@.00 2.04
1470,00 2.04
1500.00 9.05

'7 . BR301i7s67




"TIOAL STUDY DATA

Mmu Yy -y
. Elapsed Tims Value
193300 2.885
1553. 00 Q.97 T e
1999.08 T @.a7 L T T
620,00 ©.9.29 7 T ;"_;; m;;;;__n_
16%@.92 — ~ B B
1880.29 2.12
1712.0@ D.14
1742.8¢ @.17 -
1770.20 @.19
1808.00 2.1%
1830.00 .28, .. _ L. o
18E88. 00 2.20 ) - T
1890.0@ 0.22 : -
1820.028 @.22 ) - . I
1958.00 .20 - T T
1880.00 B.1%9
2019.008 .17
2842.00 g.14
2070.0@ @.12
2189.22 2.1
2152.29 @.z8
2IER.00 9.23
21%0.29 B.aes
2229.99 0.0885
. 2252.20 2.04
2280.00 2.83
2319.00 B.232 - -
2340.22 2.24
2370.00 N @.08E
2400.00 .86
2429.00 2.07
~4E2.00 2.23
2490.09 2.11 i
2522.02 .12
2550.00 2.14
2580.00 @,14
2510.00 2.15 :
2849.90 a.14 S
2670.00 @.14
2720.20 2.14
2732.00 2.12
2760.00 @.e9
2792.00 ?,.29
2820.90 2.27
2850.00 g.87
2880.09 @.28
2310.00 .04
294¢.00 2.83
2572.00 .23
. 3002.20 Q.21
J830.00 3.00
3060.00 23.21
39992.00 ?.23
] 312¢e.00 0.24 o o AR301768




/4

TIDAL STOOY DATA
MW - |

E_Lp.pud Time Value

3'5e.e - g.e8

3i8¢.08 @.287 }

j2ig.e2 . . . l@LU

3240.20 - Bz

3270.92 7 7 T @.12

2300.08 T B4

3330.8@ 7 TT@.is

3350.00 @.17 )

3332.9@ B 2 e

342€.00 © .15

34508.00 ?.17

3482.09 ' ?.18

3510.20 2.14

3540.900 --2.14

3570.00 B.14

35922.90Q 8.12 S : o
3683¢.20 .@.1

355@2.00 ) .11

3650.082 2.293

3720.28 T 9.e7

37508.00 @.87

J78@.08 T 2.e7

3810.00 2.23 ...

3g40.22 —/ 7 BN

3870.20 @.12

3992.00 2.14

3832.0€ @.15 B

3868.20 8.17

3590.20 2.20 o 7
4@20.90 -~ @22 o T .
40252.20 2.23 "
4980.00 .23

4110.09 @.25 : :
4140.20 @.25 : . B -
417@.00 "2.23

4200.20 2.23

4230.00 2.22

4250.09 2.20

4290.00 .20

4320.00 @.18

4352.20 Q.17

4380.020 Q.17

441@.9Q Q.15
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APPENDIX C-2

POTENTIOMETRIC CONTOUR MAPS CONSTRUCTED FROM
DATA COLLECTED DURING ONE TIDAL CYCLE
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APPENDIX D

X-RAY FLUORESCENCE DATA
AND LINEAR CORRELATION OF ANALYTICAL DATA
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APPENDIX D-1

XRF MOBILE LAB DATA OF SUBSURFACE SOIL AND
SEDIMENT DURING ON SITE SCREENING
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Paul,‘

Below are the triplicate analyses of the remaining samples that you
sent to us to screen for site specific standards. Refer to Sheet
H for the values of samples not included here.

Note that the sample values listed below were obtained from the X-
MET whereas the sample values listed on Sheet H were obtained via
a total digestion/ICP method at the EMSL-LV lab.

Bill
XRFS1 7.623 7.675 7.862
XRFS2  7.326 7.298 7.324
XRFS7 2.052 1.983 2.124
XRFS8  2.428 2.359 2.348
XRFSS 2.458 2.553 2.351
XRFS13 1.643 1.610 1.637
XRFS14 2.181 2.061 2.164
XRFS15 2.340 2.381 2.270 s
XRFS18 0.086 0.077 0.109 o
XRFS19 0.033 0.090 0.095 o _
XRFS20 0.048 0.056 0.074 e 06T 191988 .-,
XRFS21 0.163 0.159 0.146 ! L_ o
XRFS22 0.000 0.000 0.000 BREGRRE
XRFS23 0.024 0.000 0.000 ' LSt
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Sheet A S . -

Information and Regional Request

EPA Region: TIII Regional Project Manager: Leonard

Site Name: C & R Battery ILocation/address: Chesterfield Co, VA
Site Protection Level: A B CDE

Time Frame: from 8/29/88 to 9/30/88 .

PRPs: Fund-Lead

EPA on-site Contractors: NUS Corp.

Elements sought: Lead

Description of Work Requested: X-ray fluorescence screening of
surface and subsurface soil samples to determine horizontal &
vertical extent of contamination. Also to reduce the number of
samples to be sent to the lab. Finally to receive a computer

generated profile of the contamination at the site. Site area
is equal to approximately 4 acres.

Prepared and signed by: Paul Leonard Date: 8/16/88

AR301787




Sheet B

Site Receonnaissance
Site Name: C & R Battery Region: III
Reconnaissanca'Team: Bill Cole and Tim Hunt (Safety Officer)
Is Site closed or still in operation? closed {circa 1985)

Limited Access? Site is surrounded by a chain link fence.
Obtained key on reconnaissance.

Structures that might be Problems:

Buildings: No permanent structures. A trailer is located on
the southwest corner of the propexty.

Discarded materials: (drums, scrap metal, concrete, rubbish,
etc.): A debris pile is located on the southeast corner. The
remnant of a concrete loading dock is located just north of the
trailer on the west property line. The loading dock depression
has been back filled with imported riprap material
(gneissic/schistosic rock). Same riprap material is lining the
drainage ditch along the eastern property line and is found
scattered throughout the property.

Geclogical/Morphological: Property is flat. Drainage is to the
north. '

Vegetation: Short (0-4') grassy vegetation on the northeast
section of the property.

Weather: Warm (78 - 80°F), patchy clouds, possible rain.
Proximity to Commercial, Residential Areas, Schools, Parks,
etc.: Capitol 0il Co. to the east, forested to the north and
west, and a road is on the scuthern border.

Power Available? no Size of Site: approx. 4.5 acre
Availibility of prior reports and data? see Sheet D

History: Site was used for lead reclamation from spent batteries.
Acids from batteries were dumped into holding ponds which have

since been neutralized. Battery casings were shredded and scraps
were distributed throughout the property.

AR301788




Sheet C

Data Quality Objective Summary Form
1. Site: C & R Battery EPA Region: TIII

Location: Chesterfield Co, VA

Phase:Rl), RIZ, ERA, FS,

2. Media: soil, ground water, surface water, gediment, air,
biclogical, other (specify)

3. Use: Site Charact.,, Risk Assess., Eval. Alts., Eng'g Design,
Monitoring Remedial Action, other (specify):

4. Objective: Establish spatial distribution of lead contamina-
tion on site.

5. 8ite Information:
Area: approx. 4.5 acres
Depth te ground water: 26-38 ft.
Ground water use: Up gradient used as potable water supply.
Soil Types: River point bar and overbank deposits.

6. .Data types:

A. Analytical Data B. Physical Data
PH Pesticides TOX Permeability Hydraulic head
conductivity PCB TOC Porosity Penetration test
VOA Metals BTX Grain size Hardness
ABN Cyanide COoD Bulk density Moisture

7. Sampling Method to be Used: Surface grab samples; surface and
subsurface, split tube spoon samples; and in situ specimen analysis

8. Analytical Levels (indicate level and equipment to be used):
Level 1, 2, 3, 4, or 5 T

9. Sampling procedures: NUS will drill a series of holes
throughout the property. At various intervals, split tube spoon
sampling will be done. The cores will be homogenized and split
as necessary, one split being for on site X-ray screening
analysis. Approximately 180 splits will be awaiting the X-ray
tean.

Contractor: LESC .. _ Prime Contractor: NUs
Site manager: Paul Leonard Date: 9/26 - 5/30/88

AR301789




Sheet D

Sampling Grid

Prior Data on the Site available: ¥ N; If Y, list references:
l. NUS Corporation, June 1988, Work Plan for RI/FS, C&R Battery

2. NUS Corporation, February 1986, Site Inspection of C&R Battery

3. Sayer & Associates, December 1983, Gecotechnical Study of CiR
Battery Company , o o

Enough data for semivariograms? Y N; If ¥, show variogranms,
ranges, sills, and proposed sampling grid.
Completed by: : Date:

NO GEOSTATISTICS TO BE USED

On-Site:

Does the proposed grid apply to the real-weorld situation on-site?
¥, B; if N then answer questions below:

What affects the proposed sampling grid? Concrete pad (old zone of
operation) forced adustment of the 50' x S0' grid pattern.

Comments: The data will be contoured using CPS-PC.

AR301790




Sheet E

Sampling
Sample size: 40-80 grams Homogenized in situ: ¥ N
Distance between sample stations: ~ 50 ft-
Appearance of éoil: Wet or dry
Description of soil:

Paunmunkey loam: typical overbank deposits and point bar
seguences. S _ } _

Ceontainers:
glass jars, freezer zip-lock bags, polyethylene bottles,
polycarbonate bottles

Sampling device:

Split spoon drive tube

Describe sampling: Samples run in the mcbile lab were received
(under sample custody) in 8 ocz. glass jars which were ona of
several splits from split spoon core samples. The other sgplits
will go to assigned CLP labs for RAS and SAS analyses.

Do the samples contain organics? Y N.
Are the samples going to be analyzed for organics? Y N.
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Sheet F

Chain-of-Custody Check List
Site: C & R Battery, Chesterfield Co, VA Date: 9-26-88
Samplers: NUS crew under supervision of R. Bethel
Were sample botfles decontaminated? Y N
Have labels been filled out and dated? ¥ N
Have boxes of bottles been secured with Custody Seals? X N
Who has samples in custody? Sample splits for X-Ray analysis were
signed over to Lockheed (Tim Hunt). Sample splits for CLP
analysis remained in the custoedy of NUS.
What analyses are scheduled for the samples? C(CLP-SAS and RAS
analysis for the following parameters: TAL incrganics, alkalinity,
acidity, TSS, TDS and sulfate.

Which laboratories are scheduled to receive the samples? CLP

A sample is under custody if:

1. it is in your possession, or

2. it is in your view, after being in your possession
3. it 'was in your possession and you locked it up, or
4. it is in a designated secure area

AR301732




Sheet G

Instrument Specifications

The X~Met 840 is a field portable, energy dispersive X-Ray
fluorescence spéctrometer marketed by Columbia Scientific
Industries Corporation, Austin, TX.  The unit is self-contained,
battery powered, microprocessor based and weighs 8.5 kg. The
surface analysis probe is specifically designed for field use.
The X-Met 840 is hermetically sealed and can be decontaminated with
scap and water. The probe includes a radioisotope source of
Curium-244, a proporticnal counter and the asscociated electronics.
The source is protected by an NRC-approved safety shutter.

The electronic unit has eight calibration memories called 'models’.
Each model can be independently calibrated for as many as six
elements. These can be used to measure elements from silicon to
uranium assuming the proper isotope source is available. The
unknown sample intensities are regressed against the calibration
curves to yield concentrations.

For the C & R Battery site, only lead was investigated. Two models
were calibrated, Model #4 for 1lead concentrations up to
approximately 1.5 percent and Model #1 for concentrations ranging
from approximately 1.5 percent to 21.5 percent.

- - - - - - - - - - -

Detection Limits:

The American Chemical Society (ACS) defines a limit of detection
as "...the lowest concentration level that can be determined to be
statistically different from a blank"(l). This is further defined
as three times the standard deviation of a series of blanks (3

sigma).

The ACS defines a quantitation limit as "...the level above which
quantitative results may be cbtained with a specified degree of
confidence”(1l). The recommended value for the gquantitation limit
is 10 sigma. This is said to correspond "...to an uncertainty of
+30% in the measured value (10 sigma+3 sigma) at the 99% confidence
level®(1l).

Using the above definitions and the QCCS 0 sample as the series of
blanks, we get the following:

Number of cbservations = n = 54

Standard deviation = sigma = 0,004 wt}

Detection Limit = 3 sigma = 0.012 wtt = 120 mng/kg
Quantitation limit = 10 sigma = 0,040 wt$ = 400 mg/kg

A value falling below 3 sigma is considered to be "not detected®;
this is not to be interpreted as a zero level of concentration but
merely below the sansitivity of the instrument. Values between 3
sigma and 10 sigma are considered to be in the "region of less-
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certain quantitation”. Values greater than 10 sigma are considered
to be  in the region of gquantitation. The ACS states quite
emphatically that “...quantltative interpretation, decision making
and regulatory actions should be limited to data at or above the

limit of quantitation."

The above discussion is supplied as a source of information. More
important, though, is that this program is designed to be a
screening technique. In that light, the major emphasis should not
be placed on individual samples but rather on the trend of analyte
concentration over the area of interest.

(1) ACS Committee on Envircnmental Quality,"Principles of
Environmental Analysis" Anal. Chem. 1983, 55, 2210-22138
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Sheet H

Instrument Calibration

- ——— - . i — S s v S - — A Y S g o b G G g A W SN G e A A S WY

CALIBRATION FOR MCDEL #1
(Used for samples exceeding approximately 3.0 wt% Pb)

Standards were site specific samples characterized at EMSL-LV.

Elements: Pb (all concentrations in wt%)

1. 16.358 (83)
2. 21.598 (S4)
3. 0.412 (S5)
4. 0.041 (86)
5. 0.841 (S10)
6. 2.784 (S11)
7. 1.542 (S12)
8. 1.444 (S16)
9. 0.656 (S17)

CALIBRATION PLOT FOR MODEL #1

ESTIM

22.0 + - - : - : T ' *
I
I
I
I

16.3 +
I *
I —
I
I ,

10.5 +
I
T
I
I

4.8 +
b 4 *
I * Correlation Ccefficient: R= 0.993
I Intercept = -1.18
I Slope = 1.314595E-2

=-1.0 No= + + + + - m——
0.0 4.1 8.1 12.2 16.3 20.4

ASSAY : -

AR3017939




Sheet H (cont.)

Instrument Calibration

CALIBRATION

FOR MODEL #4

(Used for sample range 0.0 - 3.0 wti; all samples were first shot

on this curv

Standards we

e.)

re site specific samples characterized at EMSL-LV.

Elements: Pb (all concentrations in wtg)
1. 0.000 (CSI std.)
2. 0.041 ({S56)
3. 0.412 (S5)
4. 0.656_ (517)
5. 0.841 (S10)
6. 1.444 (S16)
CALIBRATION PLOT FOR MODEL #4
ESTIM :
2.0 +
I
I . —
I
I
1.5 +
I *
I
I
I
1.0 +
I *
I
I *
I s o _
0.5 +
I * .
I Correlation Coefficient: R= 0.995
I Intercept = 9.613406E=2
) 4 Slope = 4.911483E-3
0.0 »« + - + - + - +
0.0 0.4 0.7 1.1 1.5 1.9
ASSAY




Sheet I
Mcbile Laboratory Analysis
Blanks and Quality Contrecl Check Samples (QCCS)

note: A blank sample (QCCS O)and two QCCS (QCCS 5 & 17) were run

in triplicate before the first routine sample, after every

twelfth routine sample and after the last sample.

QCCs | TRUE | TRIPLICATES
TYPE | VALUE | X1 X2 X3

| ]
QCCsS 0 | 0.000 | 0.000 0.000 0.000
QCCsS 0 | 0.000 | 0.000 0.000 0.036
QCCs 0 | 0.000 | 0.000 0.000 0.000
QCCsS 0 | 0.000 | 0.000 0.000 0.000
QCCS 0 | 0.000 | 0.000 0.000 0.007
QCCS ¢ | 0.000 | 0.023 0.000 0.000
QCCS ¢ | 0.000 | 0.000 0.007 0.004
QCCsS 0 | 0.000 | 0.000 0.000 0.000
QCCS ¢ ) 0.000 | 0.000 0.000 0.000
QCCs 0 | 0.000 | 0.000 0.000 0.003
QCCS 0 | 0.000 | 0.000 0.000 0.000
QCCsS 0 | 0.000 | 0.003 0.000 0.000
QCCS ¢ | 0.000 | 0.000 0.000 0.003
QCCsS ¢ | 0.000 | 0.005 0.000 0.000
QCCS 0 | 0.000 | 0.000 0.000 0.000
Qces 0 | 0.000 | 0.000 0.000 0.000
QCCS 0 | 0.000 | 0.000 0©0.015 0.002
QCCS 0 | 0.000 | 0.000 0.000 0.017
QCCS 85 | 0.412 | 0.299 0.324 0.373
QCCS 85 | 0.412 | 0.437 0.3%0 0.393
QCCS S5 | 0.412 | 0.476 0.457 0.386
QCCS S5 | 0.412 | 0.404 0.390 0.397
QCCS S5 | 0.412 | ¢.370 0.318 0.367
QCCS 85 | 0.412 | 0.397 0.340 0.396
QCCS S5 | 0.412 | 0.371 0.403 0.408
QCCS 85 | 0.412 | 0.298 0.400 0.423
QCCS S5 | 0.412 | 0.415 0.387 0.395
QCCS S5 | 0.412 | 0.364 0.436 0.400
QCCS S% | 0.412 | 0.4%0 0.406 0.386
QCCS 85 | 0.412 | 0.369 0.378 0.396
QCCS S5 | 0.412 | 0.405 0.382 0.354
QCCS S5 | 0.412 | 0.363 0.321 0.402
QCCS S5 | 0.412 | 0.430 0.350 0.434
QCCS 85 | 0.412 | 0.383 0.423 0.394
QCCS S5 | 0.412 | 0.371 0.376 0.409
QCCS 85 | 0.412 | 0.395% 0.398 0.397
QCCs sS17| 0.656 | 0.830 0.824 0.811
QCCS S17| 0.656 | 0.866 0.881 0.903
QCCS S17| 0.656 | 0.857 0.879 0.979
QCCS S17| 0.656 | 0.877 0.830 0.825
QCCS S17) 0.656 | 0.802 0.866 0.840
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Sheet I (cont.)
Mobile Laboratory Analysis

Blanks and Quality Control Check Samples (QcCcCS)

Qces | TRUE | TRIPLICATES
TYPE | VALUE | X1 X2 X3
| !

QCCS S517| 0.656 | 0.888 0.302

QCCS S17| 0.656 | 0.770 0.765 0.733
QCCS S17| 0.656 | 0.706 0.726 0.789
QCCS S17| 0.656 | 0.862 0.835 0.881
QCCS S17| 0.656 | 0.847 0.803 0.839
QCCS S17| 0.656 | 0.872 0.760 0.901
QCCS S17| 0.656 | 0.802 0.746 0.828
QCCS S17| 0.656 | 6.756 0.842 0.854
QCCS S17| 0.656 | 0.827 0.885 0.785
QCCS S17| 0.656 | 0.831 0.791 0.753
QCCS S17| 0.656 | 0.795 0.856 0.832
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(all concentrations in wtg Pb)

Sheet J
Mobile Laboratory Analysig
Routine Analysis Data

SAMPNO X1 X2 X3 X4 X sD
5001-00 0.341 0.137 0.211 0.230 0.103
S001-03 0.597 0.805 0.599 0.667 0.120
5001-06 0.000 0.000 0.000 0.000
5001-09 0.000 0.000 0.000 0.000
S5001~13 0.000 0.000 0.020 0.000
5002-00 1.049 0.930 1.109 1.029 0.051
5002-03 0.041 0.063 0.000 0.013 0.029 0.028
5002-06 0.016 0.357 0,000 0.013 0.124 0.202
'$002-09 0.011 0.000 0.022 0.003 0.009 0.010
§002-13 ° 0.000 0.000 0.000 0.000
S003-00 0.086 0.026 0.082 0.065 0.034
£003-03 0.000 0.000 0.000 0.000
5003-06 0.000 0©.000 0,000 0.000
S003-09 0.000 0.000 0.000 0.000
S003~-13 0.000 o0.000 0.000 0.000
S5004~-00 0.000 0.000 0.000 0.000
S004-03 0.000 0.013 0.000 0.000
5004~07 0.000 0.000 0.000 0.000
S004-09 0.000 0.000 0.000 0.000
S004-13 0.000 0.000 0.000 0.000
S005-00 0.000 0.000 0.000 0.000
S005-03 0.684 0.778 1.07s 0.846 0.204
S005-03~-D 0.683 0.690 0.357 0.578 0.192
5005-06 0.000 0.030 0.075 0.035 0.038
5005=-09 0.000 0.000 0,000 0.000
S005~-13 0.000 0.000 0,000 0.000
S005~-20 0.000 0.000 0.000 0.000
5005-25 0.000 0.007 0.020 0.009 0.010
5005-30 0.000 0.000 0.000 0.000
S005-35 0.000 0.000 0.000 0.000
S005-40 0.000 0.000 0.000 0.000
5006-00 0.455 0.456 o0.s621 0.511 0.09s
S5006~03 0.076 0.042 0.072 0.063 0.019
S006-03~-D 0.00% 0.039 0.037 C.027 0.019
S006-06 0.000 0.000 0.000 0.000
S006-09 0.000 0.000 0.000 0.000
5006-13 0.000 0.000 0.000 0.000
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(all concentrations in wt$% Pb)

Sheet J (cont.)
Mobile Laboratory Analysis
Routine Analysis Data

SAMPNO X1 X2 X3 X4 X SD
5007-00 2.188 2,208 2.198 0.014
S5007-03 0.098 0.050 0.056 0.068 0.026
S007-03-D 0.016 0.000 0.019 0.012 0.010
5007-06 0.154 0.000 0.000 0.051 0.089
S007-09 0.014 0.000 0.014 0.009 0.008
S007-13 G.000 0.000 0.000 0.000
S008-00 7.619 7.862 7.641 0.030
5008-03 0.000 0.000 0.000 0.000
Sg08-~-06 0.1%0 0.240 0.104 0.178 0.06%
5008-09 0.015 0.132 0.030 0.059 0.064
S008-12 0.000 0.015 0.007 0.007 0.008
S009-00 0.367 0.170 0.151 0.229 0.120
$009-03 0.000 0.000 0.000 0.000
500%-06 0.000 0.000 0©.000 0.000
5009-09 0.000 0.000 0.000 0.000
S009-13 0.000 0.000 . 0.000 0.000
$010=00 1.919 2.323 2.024 2.089 0.210
S010-03 1.598 1.908 1.753 0.219
S010-06 0.367 0.338 0.457 0.387 0.062
S010-09 0.040 0.102 0.137 0.052 0.083 0.045
S010-13 C.000 0.000 0.000 0.000
S011-00 9.143 9.1308 9.226 0.117
S011-03 -2.391 1.740 2.069 2.067 0.326
S011-03-D 3.760 5.552 3.563 4.292 1.096
5011-06 1.445 1.620 1.591 1.552 0.094
$011-09 0.000 0.000 0.000 0.000
S011-13 0.000 0.033 0.000 0.010 0.011 0.01s6
S012-00 0.886 0.482 0.815 0.728 0.216
S012-03 0.532 0.275 0.223 0.065 0.054
S012-06 0.055 0.123 0.017 0.065 0.054
S012-09 0.000 0.059 0.000 0.000 0.015 0.030
S012-13 0.000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis
Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO X1 X2 - X3 X4 X SD
5013-0Q0 12,68 13.76 11.7%1 - 12,71 1.025
5013-03 2.247 1.640 2.222 2.036 0.343
8013-06 0.109 0.198 0.100 0.136 0.054
S013-06-D 0.146 0.084 0.054 0.095 0.047
S013~-09 0.000 0.000 0.000 0.000
§013-13  '0.000 0.000 0.000 0.000
S$013-20 .0.000 0.000 0.000 0.000
5013-25 0.024 0.000 0.000 0.000 0.000
5013-30 0.000 0.000 0.000 0.000
S013-35 0.000 0.000 0.000 0.000
S013-40 0.000 0.000 0.000 0.000
5014-00 13.15 13.76 13.44 13.45 0.305
S5014-03 2.269 1.023 1.869 1.720 0.636
5014-06 0.095 0.141 0.054 : -0.097 0.044
S014-09 0.091 0.100 0.081 0.081 o0.010
S5014-13 0.147 0.071 0.054 0.091 0.050
5015-00 1.857 2.457 2.443 2.252 0.420
S5015-03 0.150 0.179 0.144 0.158 0.019
S015-06 0.912 0.565 0.572 0.683 0.198
5015-09 0.000 0.000 0.000 0.000
S015-13 0.000 0.000 0.000 ¢.000
5016-00 13.23 11.69 11.19 12.04 1.03
S016-03 3.328 2.168 1.797 2.145 2.360 0.668
5016-06 1.431 1.191 11.481 1.368 0.155
5016-09 0.055 0.086 0.000 0.047 0.044
5016-13 0.000 0.000 0.000 0.000
$017-00 0.757 0.383 0.318 0.486 0,237
$017-03 0.000 0.000 0.000 0.000
S017-06 €.000 0.002 0.000 0.000
S017-09 0.000 0.000 0.000 0.000
S017-09~-D 0.000 0.000 0.000 0.000
S017-13 0.000 0.000 0.000 0.000
5017=20 0.000 0.000 0.000 0.000
S017-25 0.000 0.008 0.017 0.008 0.008
S$017-30 0.000 0.000 0.000 0.000
S017-35 0.000 0.000 0.000 0.000
S017-40 0.000 0.000 0.000 0.000

AR30180]




Sheet J (cont.)
Mcbkile Laboratory Analysis
Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO X1 X2 X3 X4 X SD
5018-00 1.430 1.579 1.450 1.486 0.081
5018~-03 0.115 0.041 0.066 0.036 0.064 0.036
5018-06 0.062 0.022 0.085 0.056 0.032
5018-09 0.000 0©.000 0.000 0.000
5018-13 0.000 0.000 0.000 0.00C0
5019~00 1.849 1.278 1.150 1.426
S019-00-D 0.932 (©.986 1.426 1.115 0.271
5019-03 0.001 0.000 0.031 0.000 0.000
S019~-06 0.000 G0.C00 0.000 0.000
5019~-09 0.000 0.000 0.000 0.000
S019-13 0.000 0.000 0.000 ' 0.000
5020-00 0.114 0.077 0.069 0.087 0.024
5020-03 0.000 0.000 0.000 0.000
5020-06 0.018 0.000 0.006 0.008 0.009
S5020-09 0.000 0.018 0.000 0.006 0.010
5Q020-13 0.000 0.000 0.000 0.000
S021-00 0.042 0.050 0.012 0.035 0.020
5021-03 0.000 0.000 0.000 0.000
5021-06 0.000 0.000 0.000 0.000
5021-09 0.000 90.000 0.000 0.000
8021~-13 0.000 ©0.000 0.000 ©.000
5022-00 2.110 1.655 2,539 2.101 0.442
5022-03 0.765 0.851 0.498 0.705 0.184
5022-06 0.000 0.000 0.000 0.000
5022-09 0.00Q0 0©.000 0.000 0.000
5022-13 0.000 0.000 0.000 ¢.000
5022-13-D 0.000 0.000 0.003 0.000
5022-20 0.000 0.000 0.000 0.000
5022~30 0.000 0.000 0.000 0.000
5022-35 0.000 0.000 0.000 ¢.000
5022-40 0.000 0.000 0.000 0.000
§023-00 0.000 0.000 0.000 0.000
5023=03 8.000 0.000 0.000 0.000
5023-06 0.000 0.000 0.000 0.000
$5023-09 0.06C 0.000 0,000 0.000
5023-13 0.000 0.000 0.000 0.000
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Sheet J (cont.)
Mobile Laboratory Analysis
Routine Analysis Data
(all concentrations in wt% Pb)

SAMPNO X1 X2 X3 X4 X SD
S624-00  0.000 0.000 0.000 0.000
S024-00-D 0.000 0.000 0.000 0.000
S024-03 0.000 0.000 0.000 0.000
5024-06 0.000 0.000 0.000 0.000
S024=09 0.000 0.000 0.000 0.000
S024-13 0.000 0.000 0.000 0.000
S025-00 0.322 0.380 0.463 0.388 0.071
S025=-03 0.288 0.506 0.161 0.318 0.174
S025-06 0.000 0.007 0.000 0.000
8025-0% ©0.000 0.000 0.000 0.000
$025-09 0.000 0.000 0.000 0.000
S025-13 0.000 0.000 0.000 0.000
S025-20 0.000 0.021 0.068 0.030 0.035
§025=-25 0.000 0.020 0.000 0.000
S025-30 0.033 0.035 0.030 0.033 0.002
S025-35 0.000 0.000 0.000 0.000
S025-40 0.000 0.000 0.000 0.000
S026=-00 0.000 0.000C 0.000 0.000
$026-03 0.000 0.000 0.000 0.000
S026-06 0.000 0.000 0.000 0.000
S026=-09 0.000 0.000 0.000 0.000
S026=-14 0.000 ©.000 0.000 0.000
S026-20 0.000 0.000 0.000 0.000
$026-25 0.001 0.045 0.006 0.017 0.024
S026-30 0.006 0.000 0.000
S026-35 0.000 0.026 0,012 0.013 0.013
S026-40 0.000 0.006 0.000 0.000
S028~-00 0.241 0.148 0.136 0.175 0.057
S028-03 0.075 0.140 0.050 0.088 0.046
5028-06 0.000 0.000 0.000 0.000
S028-09 0.000 0.000 0.000 0.000
5028-13 0.000 0,000 0.000 0.000
5028~-20 0.000 0.000 0.000 0.000
S028-26 0.000 0.000 0,025 0.008 0.014
5028~30 0.000 0.000 0.000 0.000
5028-3% 0.000 0.000 0.000 0.000
$028-40 0.000 0.000 0.000 0.000
S029-00 0.000 0.000 0.000 0.000
S030-00 0.000 ©0.000 0.000 0.000

AR301803




Sheet J (cont.)
Mcbile Laboratory Analysis

Routine Analysis Data
(all concentrations in wt%¥ Pb)

SAMPNO X1 . X2 X3 X4 X SD
§D01-01  0.299 0.275 0.260 0.278 0.020
'SD02-01 .~ 1.283 1.264 1.241 1.263 0.021
SD03-01 0.003 0.066 0.079 0.049 0.041
SD03-01-D 0.082 0.068 0.033 0.061 0.025
'5D04-01 7_9;0997 0.000 0.000 0.000
SD05-01  0.000 0.000 0.000 0.000
SD06-01 0.000 0.000 0.000 0.000
SDO7-01  0.000 0.000 0.000 0.000
SD09-01  0.366 0.297 0.310 0.324 0.037
SDO8-01  0.000 0.000 0.000 0.000

AR30180L




Sheet K
Concentration Iscopleth Contouring
Concentration Isopleth Contours ~ Unkrigged
Software used: CPS-PC, Radian Corp.

List of elements mapped:
Lead

ISOFPLETH MAPS FOLLOW THIS SHEET
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APPENDIX D-2
XRF FIELD DATA OF SURFACE SOIL
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APPENDIX D-3
XRF FIELD DATA OF SUBSURFACE SOIL FROM TEST PITS
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flvus CORPORATION AND SUBSIDIARIES

STANDARD CALCULATION
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APPENDIX D-4
XRF FIELD DATA OF SEDIMENT
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION
CLIENT: FILE RO.: BY:
. EPA, CtR BATIRRY 285! RDB PAGE ©oF
SUBJECT: S I : o CHECKED 8Y: DATE: . ..
BIELD X@F MBAS. Tor LEAD (ONC. IN SED, , 2-1p-89
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NUS CORPORATION AND SUBSIDIARIES | STANDARD CALCULATION
CUENT: FILE NO.: . - BY:
. EPA © (+R RATTERY S 8% B PAGE  OF
SUBJECT: T T T T T T CHECKED BY: DATE:
FIELD ¥XRF MEAS., Fo4 LTAD COMC. I SEb, :
LEAD COMNCENTRATION | COMMENTS
. LEPTA BAOWY - ik
LOCATION CoofbINATE/ | Sureace g VALVES (1) /o WEIeHT
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APPENDIX D-5

LINEAR CORRELATION FOR LEAD CONCENTRATION IN SOIL:
XRF DATA VS, CLP DATA
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)

TOTAL OBSEREVATIONS: . 119
. CLP ARF DIFF -
N OF CASES®  =——=-. . ™ _ B 77
MINIMUM 43.500 . . 60.000 ._-76900.000
MAXIMUM J122000.000 . 7.134506.000_° 65720.000
MEAN i0663.735 12551.429 ~2287.854
STANDARD. DEV 20334.061 27752.453 16500G.974
EARSON CORRELATION MATRIX T T _
CLP ARF DIFF
CLP =10 000 . S -
XRF — 1.000
DIFF . =-0.126 =3.687 1.000
NUMBER OF COBSERVATIONS: 77 }
CLF . I e L
it e e Fmm e - e -
. 20008GC + e = Rl = ) = +
| .
! i
| i
150000 + - - — aa = — -
| i
| * |
| i
100000 + - - e . .
I * * I
| l
| o * ;
50000 +* CEm o e mmm R T _ -
I * * i
|k XD A% * - - ]
1 9762 * kK%« ‘
0+ ’ T - +
e —— e e m - m ———— fommmmmm— ———
g 50000 100000 1530006 280000
XRF

Qy%w& omy XRE <20

42 CASES WITH MISSING VALUES EXCLUDED FROM PLOT
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42 CASES DELETED DUE TO MISSING DATA. , S -

DEP VAR: cLP 'N: 77  MULTIPLE R: .808  SQUARED MULTIPLE R: .57
DJUSTED SQUARED MULTIPLE R: .647 STANDARD ERROR OF ESTIMATE: 12073, 78z
VARIABLE COEFFICIENT ~ STD ERROR STD COEF TOLERANCE T P{2 TAIL:
CONSTANT - ettty 1520, 174 0.000 . 1.974 0.05"
YRF oo 0.050 0.308  .100E+01 11.856  0.0GC
ANALYSIS OF VARIANCE
SOURCE  SUM-OF-SQUARES = DF MEAN-SQUARE F-RATIO P
REGRESSION  .204908E+11 1 .204308E+11 140.564 5.000
RESTDUAL C109332E+11 75 .145776E+09
WARNING: CASE 29 HAS UNDUE INFLUENCE (LEVERAGE = .082)
WARNING: CASE 41 HAS UNDUE INFLUENCE {LEVERAGE = L 120)
WARNING: CASE  52.HAS UNDUE INFLUENCE (LEVERAGE = 236)
WARNING: CASE 59 HAS UNDUE LNGLUENCE (LEVERAGE = .265)
WARNING: e il e, {STUDENTIZED RESIDUAL = : 4.213)
WARNING: CASE 68 HAS UNDUE_INFLUENCE (LEVERAGE = .210)
JAENING: (STUDENTIZED RESIDUAL = 7.508:
ARNING : ot THR-ONPSIII  STUDENTIZED RESIDUAL = 3.374)
DURBIN-WATSON D STATISTIC  2.113
FIRST ORDER AUTOCORRELATION -.057
RESIDUALS HAVE BEEN SAVED
RESIDUAL o D -
temmmmmmen o SO ST N R — +-
80000 4 i ST LIl LTI T Ut STIimTooTn e +
| x 1
| |
60000 + ) e == +
| :
| s
40000 + K o . S S . x +
| 1
L= :
20000 ¥ - o _ N
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0 + ~954%x%x2 x o +
| * |
l * * I
. -20000 + : . T x +
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L4000 o — !
—fmmm e IR m o S N S
8 20000 40000 60000 8053531?113§33000

ESTIMATE




@e»mmwl 2 putiers

TOTAL OBSERVATIONS: 119 . = . . . S L S
. CLP XRF DIFF
N OF CASES. . - = 4k % 74
MINIMUM . 43.600. .. 60.000 -~76900.000
MAXIMUM 75100.000 127100.000 _ 22960.000
MEAN 7814.968  11462.162  -3647.195
STANDARD DEV 13220.121 24397.020 ° 13845.941

EARSCN CORRELATION MATRIX

oL XRF _ DIFF
CLP R 1 1 SR -
XRF s 1.000 ~
DIFF 20.625 . -0.906 1.000

NUMBER OF OBSERVATIONS: 74

CLE S CLP = 2246 .9%1 + O 4%6 X KRF

e e Fommmmmmm e +-

. 80000 + = = o el e T T +
5 .

i
t :
60000 + = +
| * :
i i
| * i
40000 + x +
]
i . ;
| * * 2
20000 + = _2*% T h N — S +
| 2 % *
]* 22** *® |
974 * {
0+ - = = - = -
R T e —————— e ettt T :
0 ) 50000 .0 . .. 100000 ' 150000 200030

XRF

45 CASES WITH MISSING VALUES EXCLUDED FRCM PLOT
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45 CASES DELETED DUE TO MISSING DATA.

DEP VAR: CLP N: 74 MULTIPLE R: .896 SQUARED MULTIPLE R: .8C4
.DJUSTED SQUARED MULTIPLE R: .801 STANDARD ERROR OF ESTIMATE: 5893 .58:%
VARIABLE COEFFICIENT STD ERROR. .. . STD COEF TOLERANCE T P(2 TAIL;
CONSTANT = .. . »RERlr 758.541 0.060 . 2.962 0.004
XRF - sl 6.028 0.896 .100E+01 17.167 0.000

ANALYSIS OF VARIANCE

SOURCE =~ SUM-OF-SQUARES -DF MEAN-SQUARE ..F-RATIO . F
REGRESSION L102532E+11 1 .102532E+11 2%4.689 0.000 S
RESIDUAL .250512E+10 72 .347933E+4+08
WARNING: CASE 29 _HAS UNDUE INFLUENCE (LEVERAGE = L)
WARNING: CASE 41 HAS UNDUE INFLUENCE (LEVERAGE = .164)
WARNING: CASE 52 HAS UNDUE INFLUENCE (LEVERAGE = .321)
WARNING: CASE -~ 68 HAS UNDUE INFI.UENCE (LEVERAGE = L287)
WARNING: CASE 68 IS AN OUTLIER (STUDENTIZED RESIDUAL = 3.045)
.WARNING: CASE 79 IS AN OUTLIER (STUDENTIZED RESIDUAL = 3.843)
DURBIN~-WATSON D STATISTIC 2.008 ' T
FIRST ORDER AUTOCORRELATION -.006 . ;
RESIDUALS HAVE. BEEN SAVED
CLP . . T . I ,
A —— e TP e o e e
BOOGD 4+ - = ozl L Ll ERT +
| [
] i
f ;
60000 + - — T LD LTI T =i +
i * I
[ |
| * I
40000 + T i St Tk +
i !
{ * !
I * * 2 TS T TTT TTTTTTTTITTTTTL ULl s N - - - {
20000 + = 2% ' 3 - +
| * 2 0% * S !
| % 22** * . - : ;
1974 * - .
® 0 + o N
e ——— e e et T e -
0 50000 100000 150000 296000

XRF

45 CASES WITH MISSING VALUES EXCLUDED FROM PLOT 5R3G l 825




APPENDIX D-6

LINEAR CORRELATION BETWEEN CLP LEAD CONCENTRATION
AND EP TOXICITY FOR SOIL




Sol DT b Soui3- 00 >

MYSTAT Editor L -
. Case . SAMPLEIDS PB EPTOX
1 S0-05-02 320000 .  4.900
2 S0-05-35 - -7200.000 . " 0 050
3 SO-13-02 Lo .
4 S0-17-02°  17400.000 .0 . 5.800
5 - 50-17-35 . 43.000 .. .500. .
6 50-72-35 ~ 3700.000 T Z5.400
7 SO-22-68 - -26.000°.. " .. .7 050
8 S0-25-02 __ 2620.000 — . . .19.700
g S50-25-35 . 4220.000 ©5.800.
11 L .
12 . _
13 = - - —r _
14
15 . - : o
> _
.IOTAL OBSERVATIONS: g
PB EPTOX
N OF CASES ~—~— =~ . =g - "7 g
MINIMUM 26.000 .. 0.050
MAXIMUM 17400.000 25.400
MEAN 4441.125 7.800
STANDARD DEV 5797.524 9.535
EARSON CORRELATION MATRIX
PB EPTOX
PB - ©71.000
EPTOX ' L 1.000
NUMBER OF OBSERVATIONS: 8




PR = 4534 0 =720/« EPTex
P33 . . =T ’ o

. L ke EP TR £8P 44 I
e s i e — e — Fmmm————— ~4 ————————— = ————— e e e
20000 + oD Tl osimrmmnl Tl i e menmemen | s e e T s - e s+
i e
15000+ T T T s L Ll _ e
! |
I I
| [
10000 + - T 3 B +
i '
% i
i {
5000+ B N _ +
| * x ]
J }
j*x % * H
0 + = +
——t———————— - - Fomm—————— tm—— e ———— Fom - —— = —— _——
0 5 10 _ 15 20 25 30
EPTCX

1 CASES WITH MISSING VALUES EXCLUDED FROM PLOT

1 CASES DELETED DUE TO MISSING DATA.

‘lLH?VAR:

PB T N:

: 8  MULTIPLE R: .020 SQUARED MULTIPLE R: .030
ADJUSTED SQUARED MULTIPLE R: .000 STANDARD ERROR OF ESTIMATE: §280.812
VARIABLE COEFFICIENT 'STD ERROR STD CQEF TOLERANCE . T P{Z_ TAILY
CONSTANT SObeuddale  2940.633 0.000 . 1.542 0.173
EPTOX ~ kbl 248.188 -0.020 .100E+01  -0.048 C.96:
ANALYSIS OF VARIANCE
SOURCE  SUM-OF-SQUARES  DF MEAN-SQUARE F-RATIO P
REGRESSION 91921.904 1 91921.904 0.002 0.963
RESIDUAL .235187E+09 6 .391978E+08
WARNING: oielliansactord@aiugUPBeamnes’ UDENTIZED RESIDUAL = 4.779)
DURBIN-WATSON D STATISTIC  2.112
‘IRST ORDER AUTOCORRELATION -.093
RESIDUALS HAVE BEEN SAVED




<Withed SO-13-02 and So-/P-02 >

MYSTAT Editor , T ro
. Case . SAMPLEIDS$ PB EPTOX —~ o i
i S0-05-02 ©326.000 . 4.3500.
2 .~ 80-05-35 7200.000. . —.-050
3 50-13-02 — e A . _
4 - §0-17-02 o T T :
5 50-17-35 ..o 43.000 . .- 9000 7
5 S0-22=35 " ' =3700,0007 25.400
7 56=7Z-6% T 7 28000 0 -U50
8 S0-25-927 717 2820.000. -.1%.700
9 §0-25-35 © °"4220.000 5.860°
i0 . PR - . -
11 O S
12 - - . _ LT
13 - - .
14 - E- -
15 - = —- - e e _
TOTAL OBSERVATIONS: 9. - - - .
rB "EPTOX
N OF CASES 7 | 7
MINIMUM 26.000 0.050
MAXIMUM 7200.000 25.400
MEAN 2589.857 8.114
STANDARD DEV 2688.128 10.254
EARSON CORRELATION MATRIX
PB EPTCX
PB 1.000 '
EPTOX 1.000
: . 7

NUMBER OF OBSERVATIONS
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FR = 2242, /80 +372 $26 X EP T
B _ R e e T
—tm———- e e Fommm - o e mmm s e il +-
8000 + -~ ST meco ot e - +
| * f
° ' :
l |
6000 - - e _ +
! |
! i
i * i
AG00 +. L LT T TS & SR L nE ST x 5
| i
I *
| ,
2000 + - el T -~ - - -
| s
i .
i *x X b i
e ———— e e e e T ——
0. .. 5° . 10 45 . 20 25 3c
EPTCX ...
2 CASES WITH MISSING VALUES EXCLUDED FROM PLOT
2 CASES DELETED DUE TO MISSING DATA.
.zp VAR: .PB N: . 7 MULTIPLE R: .151 SQUARED MULTIPLE E: i
ADJUSTED SQUARED MULTIPLE R: _.000 . STANDARD ERROR OF ESTIMATE: 23:1.33
VARIABLE  COEFFICIENT STD ERROR STD COEF TOLERANCE T {2 TAIL
CONSTANT R T 1447.436 ... 0.000 . 1.568 3.7
EPTOX . St 115.903 .. .0.151 .100E+01 0.341 0.72
ANALYSIS OF VARIANCE
SOURCE  SUM-OF-SQUARES ~~DF MEAN-SQUARE F-RATIO P
REGRESSION 1 985552.987 1  '985552.987 0.116 0.747
RESIDUAL _ .423707E+08 .5 8474130.374
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MYSTAT Editor
SA&PLEID$

Lase

OO0~ O N B LB

.‘.‘OTAL OBSERVATIONS :

N OF CASES

MINIMUM
MAXIMUM
MEAN

STANDARD DEV

EARSON CORRELATION MATRIX

NUMBER OF OBSERVATIONS:

FB
EPTOX

5

E;éﬁl, ygilxmnC¥' Qﬁﬂ}
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L143.94% + 1 [46. 295 « EPTox
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4 CASES WITH MISSING VALUES EXCLUDED FROM PLOT.

4 CASES DELETED DUE TO.MISSING DATA.

‘JEP VAR: PB N: 5 MULTIPLE R: .995 SQUARED MULTIPLE R: .539
ADJUSTED SQUARED MULTIPLE R: .9856 STANDARD ERRCR OF ESTIMATE: 203.033
VARIABLE COEFFICIENT = STB ERROR STD COEF TOLERANCE T P{2 TAIL:
CONSTANT iniinsihiing 127.234 - 0.000 . -1.171 G.3Z¢&
EPTOX - ki 8.74¢6 0.995 L.100E+01 16.726 0.9000

ANALYSIS OF VARIANCE

SCOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
REGRESSION . 115335E+08 1 .115335E+08 279.770 0.000
RESIDUAL =~ 123675.045 3 41225.015
DURBIN-WATSON D STATISTIC = 1.458

FIRST CRDER AUTOCORRELATION -.02%

RESIDUALS HAVE BEEN SAVED
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APPENDIX D-7

LINEAR CORRELATION BETWEEN CLP LEAD CONCENTRATION
AND EP TOXICITY FOR SEDIMENT
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EPTOX

DEP VAR: PB N: 4 - MULTIPLE R: .991 SQUARED MULTIPLE R: .98:
ADJUSTED SQUARED MULTIPLE R: .973 STANDARD ERROR OF ESTIMATE: . 99.505
VARIABLE COEFFICIENT STD ERROR . ..STD COEF TOLERANCE T P{2 TAIL:
CONSTANT b 77.448 0.000 . 0.291 D.79%
EPTOX . 52.179 0.991 .100E+01  10.429 0.00¢%

ANALYSIS OF VARIANCE

SOURCE SUM-OF-SQUARES ..DF MEAN-SQUARE F-RATIO P
REGRESSION 1077050.777 1 1077050.777 108.774 0.009
RESIDUAL 19803.530 2 9601.765
WARNING: CASE 1 IS AN OUTILIER ({STUDENTIZED RESIDUAL = 5.007)
WARNING: CASE 2 IS AN OUTLIER (STUDENTIZED RESIDUAL = -163.757)
DURBIN-WATSON D STATISTIC 2.179

FIRST ORDER AUTOCORRELATION -.434

@-s:0uass wave BEEN savep
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APPENDIX E

ENVIRONMENTAL SURVEY DATA
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TABLEE-1

PLANTS {TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA

PTERIDOPHYTA (FERNS AND FERN-ALLIES); 6 families

¢ e ]
1. EQUISETACEAE (HORSETAIL FAMILYY); 1 Genus, 2 Species; Equisetum

LYCOPODIACEAE (CLUB MOSS FAMILY); 1 Genus, 5 Species; Lycopodium

SELAGINELLANCAE (SPIKE-MOSS FAMILY); 1 Genus, 2 Species; Selaginella

OPHIOGLOSSACEAE {ADDER'S-TONGUE FAMILY); 2 Genera, 4 Species; Botrychium {3) and
Ophioglossum

OSMUNDACEAE (ROYAL FERN FAMILY); 1 Genus, 2 Species; Osmunda

bl B B

“n

6. POLYPODIACEAE {FERN FAMILY), 13 Genera, 17 Species; Adiantum, Anchister, Asplenium,
Athyrium, Dryopteris (4), Lorinseria, Onoclea, Phegopteris, Polypedium (2), Polystichum,
Pteridium, Thelypteris, and Woodsia.

SPERMATOPHYTA (SEED BEARING ﬁANTS)E 116 Families
GYMNOSPERMAE (SEEDS NAKED); 2 Families

e
1. CUPRESSACEAE (CEDAR FAMILY); 1 Genus, 1 Species; Juniperus

2. PINACEAE (PINE FAMILYY); 1 Genus, 3 Species; Pinus




TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE TWO

SPERMATOPHYTA (continued)

ANGIOSPERMAE {SEEDS ENCLOSED); 114 Families

MONOCOTYLEDONS; 18 Families

e S —

1. ALISMATACEAE {WATER-PLANTAIN FAMILY); 3 Genera 3 Species; Alisma, Echinodorus, and
Sagittaria

AMARYLLIDACEAE (AMARYLLIS FAMILY); 2 Genera, 2 Species; Hypoxis and Zephyranthes

ARACEAE (ARUM FAMILY); 5 Genera, 65pec1es Acorus, Arisaema (2) Orontium, Peitandra, and
symplocarpus

COMMELINACEAE (SPIDERWORT FAMILY); 3 Genera, SSpeCIes Commelina (3}, Murdannia, and
Tradescantia

5. CYPERALCEAE (SEDGE FAMILY); 8 Genus, 68 Species; Buibostylis, Carex (35), Cyperus (16),
Dulichium, Eleocharis (3), Fimbristylis, Rhynchospora (7}, and Scirpus (4)

6. DIOSCOREACEAE (YAM FAMILY); 1 Genus, 1 Species; Dioscorea
7. HYDROCHARITACEAE (WATER WEED FAMILY); 1 Genus, 1 Species; Elodea

8. {RIDACEAE {iRIS FAMILY); 4 Genera, 7 Species; Belamcanda, Gladiolus, Iris {(3), and
Sisyrinchium {2)

9. UNCACEAE (RUSH FAMILY); 2 Genera, 13 Species; Juncus (3) and Luzuia (4)
10. LEMNACEAE (DUCKWEED FAMILY); 1 Genus, 1 Species; Lemna

11. LILIACEAE {LILY FAMILY); 16 Genera, 22 Species; Aletris, Allium, Amiahthium, Asparacus,
Convallaria, Erythronium (2), Hemerocallis, Lilium, Medeola, Ornithogalum, Pelygonatum,
Smilacina, Smilax (5}, Trillium, Uvularia (2}, and Zigadenus

12. ORCHIDACEAC {QRCHID FAMILY); 11 Genera, 18 Species; Aplectrum, Calopogon, Cleistes,
Cypripedium (2), Goodyera, Habenaria (4), Isotria, Liparis, Qrchis, Spiranthes (4), and Tipularia

13. POACEAE (GRASS FAMILY}); 52 Genera, 101 Species: Agrostic (3}, Aira (2), Alopecurus,
Andropagon (5), Anthoxanthum, Aristida (2), Arrhenatherum, Arthraxon, Arundinaria, Avena,
Brachyelytrum, Bromus (3}, Calamagrostis, Cenchrus, Cinna, Cynodon, Dactylis, Danthonia
(2),Dichanthelium (9), Digitaria, Echinochloa, Eleusine, Elymus, Eragrostis (7), Erianthus (2),
Festuca (4), Glyceria (2), Holcus, Hordeum, Hystrix, Leersia (2), Lolium, Melica, Microstegium,
Miscanthus, Muhienbergia, Panicum (6), Paspalum {6), Phleum, Phragmites, Phyllostachys, Poa
(4), Setaria (3), Sorghastrum (2), Serghum, Sphenopholis (2), Sporobolus, Stipa, Tridens,
Tripsacum, Uniola (2}, and Zizania

14. PONTEDERIACEAE (PICKEREL-WEED FAMILY) 2 Genera, 2 Species; Heteranthera and
Pontederia '

15. POTAMOGETONACEAE (POND WEED FAMILY); 1 Genus, 1 Species; Potamogeton
16. SPARGANIACEAE (BUR-REED FAMILY); 1 Genus, 1 Species; Sparganium

17. TYPHACEAE (CAT-TAIL FAMILY); 1 Genus, 2 Species; Typha

18. XYRIDACEAE (YELLOW-EYED GRASS FAMILY); 1 Genus, 3 Species; Xyris

AR3018L0




TABLEE-1
PLANTS {TO GENUS) OCCURRING IN CHESTERF! ELD COUNTY, VIRGINIA
PAGE THREE

ANGIOSPERMAE (continued)
DICOTYLEDONES; 96 Families

1. ACANTHACEAE (ACANTHUS FAMILLY); 3 Genera, 3 Species; Dicliptera, Justicia, and Ruellia

ACERACEAE {MAPLE FAMILY); t Genus, 3 Species; Acer

A|ZOACEAE (CARPET-WEED FAMILY) Mollugo

AMARANTHACEAE (AMARANTH FAMILY); 2 Genera, 6 Species; Amaranthus (5), and Froelichia
ANACARDIACEAE (CASHEW FAMILY); 1 Genus, 4 Species; Rhus

ANNONACEAE (CUSTARD-APPLE FAMILY); 1 Genus, 1 Species; Asimina

Nloalulbs]lwim

APIACEAE {(CARROT FAMILY); 14 Genera, 19 Species; Angelica, Chaerophylium (2), Cicuta,
Conium, Cryptotaenia, Daucus, Eryngium (2), Foeniculum, Hydrocaotyle, Osmorhiza (2), Oxypolis,
Sanicula {2), Thaspium (2), and Zizia

8. APOCYNACEAE (DOGBANE FAMILY); 4 Genera, 6 Species; Amsonia, Apocynum {2},
Trachelospermum, and Vinca (2)

9. AQUIFOLIACEAE {(HOLLY FAMILY); 1 Genus, 3 Species; llex
10. ARALIACEAE (GINSENG FAMILY), 2 Genera, 2 Species: Aralia and Hedera
11. ARISTOLOCHIACEAE (WILD-GINGER FAMILY); 2 Genera, 3 Species; Asarum and Hexastylis (2)

12. ASCLEPIADACEAE (MILKWEED FAMILY) 3 Genera, 9 Species; Asclepias (6), Cynanchum, and
Matelea {2)

13. ASTERACEAE {ASTER FAMILY), 49 Genera, 112 Species: Achillea, Ageratina (2}, Ambrosia (2),
Antennaria, Anthemis, Arnica, Artemisia {2), Aster (6), Baccharis, Bidens (3); Boltonia, Centaurea
{2), Chrysanthemum, Chrysagonum, Cichorium, Cirsium, Conoclinium, Coreopsis (3), Crepis,
Elephantopus (2), Erechtites, Erigeron (3}, Eupatoriadelphus, Eupatorium (12), Galinsoga,
Gnaphalium (2), Helenium (2), Helianthus (6), Heterotheca (4), Hieracium (4), Hypochoeris,
Krigia (2), Lactuca {4), Liatris (3), Mikania, Parthenium, Pluchea, Polymnia, Prenanthes,
Pyrrhopappus, Rudeckia (3), Senecio (2), Sericocarpus (3), Solidago (10}, Sonchus (2), Taraxacum,
Verbesina {2}, Vernonia (2), and Xanthium

14. BALSAMINACEAE {JEWEL-WEED FAMILY); 1 Genus, 1 Species; Impatiens

15. BERBERIADACEAE (BARBERRY FAMILY}; 2 Genera, 2 Species; Berberis and Podophylium

16. BETULACEAE (BIRCH FAMILY); 5 Genera, 5 Species; Alnus, Betula, Carpinus, Corylus, and Ostrya
17. BIGNONIACEAE (BIGNONIA FAMILY); 3 Genera, 3 Species; Bignona, Campsis, and Cataipa

18. BORAGINACEAE (BORAGE FAMILY); 3 Genera, 6 Species; Echium, Lithospermum, and
Myosotis (4)

19. BRASSICACEAE (MUSTARD FAMILY); 16 Genera, 20 Species; Alliaria, Arabidopsis, Arabis,
Barbarea, Brassica {2), Camelina, Capsella, Cardamine (2), Denteria (2}, Draba, Hesperis,
Lepidium (2), Raphanus, Sisymbrium, Teesdalia, and Thlaspi
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TABLE E-1 : -
PLANTS {TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA

PAGEFQUR

DICOTYLEDONES (continued)

20. CACTACEAE (GACTUS FAMILY); 1 Genus, 1 Species; Opuntia

21. CALLITRICHACEAE (WATER-STAR FAMILY); 1 Genus, 1 Species, Cailitriche

22. CAMPANULACEAE (BELLFLOWER FAMILY); 2 Genera, 7 Species; Lobelia (6) and Triodanis
23. CANNABACEAE (HEMP FAMILY); 1 Genus, 1 Species; Humulus

24. CAPRIFOLIACEAE (HONEYSUCKLE FAMILY); 4 Genera, 9 Species; Lonicera (2), Sambucus,
Symphoricarpos, and Viburnum (5)

25. CARYOPHYLLACEAE {PINK FAMILY); 11 Genera, 18 Species; Arenaria (2}, Cerastium (2),
Dianthus, Holosteum, Lychnis, Sagina, Saponaria, Scleranthus, Silene (5), Spergula, and Stellaria

(2)
26. CELASTRACEAE (BITTER-SWEET FAMILY); 2 Genera, 2 Species; Celastrus and Scandens
27. CHENOPODIACEAE (GOOSEFOOT FAMILY); 1 Genus, 2 Species; Chenopodium
28. CISTACEAE (ROCKROSE FAMILY}; 1 Genus, 3 Species; Lechea
29. CLETHRACEAE (SUMMER-SWEET FAMILY); 1 Genus, 1 Species; Clethra

30. CONVOLVULACEAE (MORNING-GLORY FAMILYY); 3 Genera, 10 Species; Calystegia, Cuscuta {4),
and Ipormoea (5)

31. CORNACEAE (DOGWOOD FAMILY) 1 Genus, 3 Species; Cornus

32. CRASSULACEAE (STONE-CROP FAMILY); 2 Genera, 2 Species; Penthorum and Sedum

33. CUCURBITACEAE (GOURD FAMILY); 2 Genera, 2 Species; Melothria and Sicyos

34. EBENACEAE (EBONY FAMILY); 1 Genus, 1 Species; Diospyros
35. ELAEAGNACEAE (OLEASTER FAMILY}; 1 Genus, 1 Species; Elaeagnus

36. ERICACEAE (HEATH FAMILY); 10 Genera, 19 Species; Chimagphia (2), Epigaea, Gaylussacia (2),
Kalmia, Leucothoe, Lyonia (2), Monotropa (2), Oxydendrum, Rhododendron (3), and
Vaccinium {4). ' '

37. EUPHORBIACEAE (SPURGE FAMILY); 4 Genera, 11 Species; Acalypha(2), Croton, Crotonopsis,
and Euphorbia {7)

38. FABACEAE (PEA FAMILY); 26 Genera, 57 Spacies; Apios, Baptisia, Cassia (3), Centrosema, Cercis,
Clitoria, Coronilla, Crotalaria (2), Cytisus, Desmodium (6), Glenditsia, Lathyrus (2), Lespedeza (9),
Lupinus, Medicago, Melitotus (2), Psoralea, Pueraria, Rhynchosia, Robinia,

Strophastyles (2),Stylosanthes, Tephrosia (2), Trifolium (7), Vicia (5), and Wisteria

39. FAGACEAE {BEECH FAMILY}; 3 Genera, 16 Species; Castanea (2), Fagus, and Quercus (13)
40. FUMARIACEAE (FUMEROOT FAMILY); 2 Genera, 3 Species; Corydalis and Dicentra (2)




TABLE E-1 * o - -
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA
PAGE FOUR

DICOTYLEDONES {continued)

| T AR |
41. GENTIANACEAE (GENTIAN FAMILY); 4 Genera, 7 Species; Bartonia, Gentiana (3), Obolaria, and
Sabatia (2)

42. GERANIACEAE (GERANIUM FAMILY); 2 Genera, 3 Species; Eradium and Geranium (2)

43. HALORAGACEAE (WATER-MILFOIL FAMILY); 2 Genera, 2 Species; Myriophllum and
Proserpinaca ’ ’ T

44, HYDROPHYLLACEAE (WATER-LEAF FAMILY); 4 Genera, 4 Species; Hydrolea, Hydrophyllum,
" Nemophila, and Phacelia

45. HYPER{CACEAE (ST. IOHN'S-WORT FAMILY); 1 Genus, 10 Species; Hypericum
46. JUGLANDACEAE (WALNUT FAMILY); 1 Genus, 3 Species; Carya

47. LAMIACEAE (MINT FAMILY}; 11 Genera, 16 Species; Glecoma, Lamium (2), Lycopus (2),
Monarda, Perilla, Prunetla, Pycnanthermum (2), Saivia, Satureja, Scutellaria (3), and Trichostema

48. LAURACEAE (LAUREL FAMILY); 2 Genera, 2 Species; Lindera and Sassafras

49. LENTIBULARIACEAE (BLADDER-WOQORT FAMILY); 1 Genus, 4 Species; Utricularia
50. LIMNANTHACEAE (FALSE-MERMAID FAMILY); 1 Genus, 1 Species; Linum

51. LOGANIACEAE {LOGANIA FAMILY); 1 Genus, t Species; Polypremum

52. LORANTHACEAE (MISTLETOE FAMILY), 1 Genus, i Species; Phoradendron

53. LYTHRACEAE (LOQSESTRIFE FAMILY), 3 Genera, 3 Species; Ammannia, Pepiis, and Rotala

54. MANGOLIACEAE (MAGNOLIA FAMILY); 2 Genaera, 2 Species; Liriodendron and Magnalia

55. MALVACEAE (MALLOW FAMILY); 5 Genera, 6 Species; Abutilon, Hibiscus (2), Kosteletzkya,
Malva, and Sida

56. MELASTOMATACEAE (MEADOW-BEAUTY FAMILY); 1 Genus, 3 Species; Rhexia

57. MELIACEAE (MAHOGANY FAMILY); 1 Genus, 1 Species; Melia

58. MORACEAE (MULBERRY FAMILY); 3 Genera, 4 Species; Broussonetia, Maclura, and Morus (2)
59. MYRICACEAE (BAYBERRY FAMILY); 2 Genera, 2 Species; Comptonia and Myrica

60. NYMPHAEACEAE (WATERLILY FAMILY); 2 Genera, 2 Species; Nuphar and Nymphaea

61. NYSSACEAE (SOUR-GUM FAMILY); 1 Genus, 1 Species; Nyssa

62. OLEACEAE {OLIVE FAMILY), 3 Genera, 4 Species; Chionanthus, Fraxinus {2}, and Ligustrum

63. ONAGRACEAE {EVENING-PRIMROSE FAMILY); 4 Genera, 13 Species; Circaea, Gaura, Ludwigia
(6), and Oenothera (5)

64. OROBANCHACEAE (BROOM-RAPE FAMILY); 3 Genera, 3 Species; Conopholis, Epifagus, and
Orobanche
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TABLE E-1
. PLANTS {TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA

PAGE FIVE

65

DICOTYLEDONES {continued)
| T e e |

. OXALIDACEAE (WOOD-SORREL FAMILY); 1 Genus, 4 Species; Oxalis

66

. PAPAVERACEAE (POPPY FAMILY); 2 Genera, 2 Species; Papaver and Sanguinaria

67.

PASSIFLORACEAE (PASSION-FLOWER FAMILY); 1 Genus, 2 Species; Passiflora

68,

PHRYMACEAE (LOPSEED FAMILY); 1 Genus, 1 Species; Phryma

69..

PHYTOLACCACEAE (POKE-WEED FAMILY); 1 Genus, 1 Species; Phytolacca americana

70.

PLANTAGINACEAE (PLANTAIN FAMILY); 1 Genus, 4 Species; Plantago

71

PLATANACEAE (PLANE TREE FAMILY); t Genus, 1 Species; Platanus

72.

POLEMONIACEAE (PHLOX FAMILY); 2 Genera, 4 Species; Phlox (3) and Polemonium

73.

POLYGALACEAE (CANDY-ROOT FAMILYY; 1 Genus, 6 Species; Polygala

74.

POLYGONACEAE (BUCKWHEAT FAMILY); 2 Genera, 14 Specias; Polygonum (12) and Rumex (2)

75.

PORTULACACEAE (PURSLANE FAMILY); 3 Genera, 3 Species; Claytonia, Portulaca, and Talinum

76.

PRIMULACEAE (PRIMROSE FAMILY); 2 Genera, 5 Species; Anagallis and Lysimachia (4)

o |

RANUNCULACEAE (BUTTERCUP FAMILY); 9 Genera, 19 Species; Anemonae, Aquilegia,
Cimicifuga, Clematis (3), Delphinium, Hepatica, Ranunculus (8), Thalictrum (2), and Xanthorhiza

78.

RHAMNACEAE {(BUCKTHORN FAMILY); 1 Genus, 1 5pecies; Ceanothus

79.

ROSACEAE (ROSE FAMILY); 13 Genera, 20 Species; Amelanchier (2}, Aronio, Aruncus, Crataegus,
Fragaria, Geum, Gillenia, Malus, Potentilla {2), Prunus (3), Rosa, Rubus (4), and Spiraea

80.

RUBIACEAE (MADDER FAMILY); 7 Genera, 14 Species; Cephalanthus, Diodia (2), Galium{4),
Houstonia (3), Mitchella, Oldeniandia, and Richardia (2)

81.

SALICACEAE (WILLOW FAMILY); 2 Genera, 5 Species; Popuius (3) and Salix(2)

82.

SANTALACEAE (SANDALWOOD FAMILY); 1 Genus, 1 Species; Comarndra

83.

SARRACENIACEAE (PITCHER-PLANT FAMILY); 1 Genus, 1 Species; Sorracenia

84.

SAURURACEAE (LIZARD'S TAIL FAMILY); 1 Genus, 1 Species; Saururus

85.

SAXIFRAGACEAE (SAXIFRAGE FAMILY), 5 Genera, 5 Species;, Heuchera, Hydrangea, itea,
Saxifraga, and Tiarella
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TABLE E-1
PLANTS (TO GENUS) OCCURRING IN CHESTERFIELD COUNTY, VIRGINIA

PAGE SIX

86.

DICOTYLEDONES {continued)

SCROPHULARIACEAE (FIGWORT FAMILY); 15 Genera; 27 Species; Agalinis (2), Aureoctaria (2},
Cheione {2}, Gratiola (2), Kickxia, Linaria, Lindernia, Mecardonia, Mimulus (2), Paulownia,
Pedicularis (2), Pensteman (2), Scrophularia, Verbascum {2), and Veronica (5)

87.

SIMARQUBACEAE (QUASSIA FAMILY); 1 Genus, 1 Species; Ailanthus

88.

SOLANACEAE (NIGHTSHADE FAMILY); 4 Genera, 6 Species; Datura, Lycium, Physalis {2), and
Solanum (2)

89.

STAPHYLEACEAE (BLADDER - POD FAMILY); 1 Genus, 1 Species; Staphylea

90.

SYMPLOCACEAE {SWEET-LEAF FAMILY), 1 Genus, 1 Species; Symplocos

91.

ULMACEAE {(ELM FAMILY); 2 Genera, 5 Species; Ceitis (2) and Ulmus (3)

Q2.

URTICACEAE (NETTLE FAMILY); 4 Genera, 4 Species; Boehmaeria, Laportea, Pilea, and Urtica

93,

VALERIANACEAE {VALERIAN FAMILY) 1 Genus, 3 Species; Valerianelia

%4,

VERBENACEAE{VERBENA FAMILY); 2 Genera, 3 Species; Lippia and Verbena (2)

95.

VIOLACEAE (VIOLET FAMILY); 2 Genera, 12 Species; Hybanthus and Viola (11)

96,

VITACEAE (GRAPE FAMILY); 2 Genera, b Species; Parthenocissus and Vitis (5)

Source: Harrill et al,, 1986
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LiZT OF ¥ILOLISE SPECIES OF CHESTERRIELD CGURTY, DREWRYS BLUFF QUAD, VIRGIRIA
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Erimyzon oblomgus = 0 o -

Pomoxis migrsmacumlatus . o .

_ Bhinichthvs atratulus

Bhimichihys catapactae cataractae

fhaxinus orsas
. Lthesstoma fiabellare

Etheostoma vitreum
Ethesstoma nigrus
Paruing peltats

Parcina notogramma
Seaotilus corporalis

Carassits auratus

klosa aestivalis
Hypeatelinmm nigricans

- Fundulus diaphanus

FISH

Sport Fish
Sgort Fish
Zensitive
Speet Fish
_See Comments
Sport Fish
Commartial
Sport Fish
See Comments
Unclassified
Sgort Fish
See Comments
Unclassified
“Biological indicator
Commercial
Pagt/NHuisance
See Commants

- .Unclassified

Sport Fish
Commercial .
See Lomments
Zport Fish
Commercial
See Comments
Unclassified

Bioiogical Iadicator
See Comments
Tnciassified

_Unelassified

See Comments

. =3gart Fish

See Comments
Biological Indicater
Commercial

See {omments

Uniclassified
See Comments

- Unclassified

Onclassifiaed

See Comments
Unclassified

Sea {omments
Unclassified

See Conments
Unclassified

See Comments
Inclassified
Unclassified

Ses Conments

EPX Indicator
Biological Indicater
3ee Comments
Comgercial

Zee Comments
Unclassified

See (Comments
Unclassified
Heritage 49 - Demonstrably secure qfi
teritage 53 - Rare or uncommon in s

r301847




TABLE E-2

LIST OF WILOLI?E SPECIES OF CHESTERFIELD COUNTY, DREWRYS 3LUTF QUAD, VIAGIHIA
HEME . v anans veversnaraaae SCEEHTIFICLHARE. .oiviiaiiinnsancnnnn,

fadton, margined Hoturus insignis
Gambusia affinis .
.~ _imbrz pyomaes -
. ...~ Aphredaderns sayanus sayanis
Horone 4dmericand

Tssguiintish
Hadminnoy, eastern
Parch, girate
Perch. white

ferch, yellow arca flavescens

Pirkerel, chain ES0% nifér
Pickersi, redfin Esox -americanus americafius
" Pumpkinsead . . Lepomis gibhesus

Yorgsoma cepedianum

Hotropis bBifrenatus |

#utropis amoenus

Hotropis cornutus cheysataphalus

Shad, gizzard

Thiner. bridie
Shiner, comely
Shiner, common

Shiper, gslden Bytamigonns crysalencas

Shiner, rosyface Hotropis ruheilus
Shiner, satinfin Notropis amalostomus
Shiner, spottail Hufropis hudsonins .

Shiner, swallaowtail Hotropis orocne
bcipenser Grevirostrom
Aoxsstoma chofhoscnm
Latsstomus Commersohi

Sturgesn, shortnose
Zucker, torrant
Sucker. white

Enndecanthys ohasus
Enneacanthus gloriosus

Smnfish, banded
Sunfish, bluesgotfed
Sunfish, gqreen Lepomis cyanellus

Zunfisk, redbreast Lepomis auritus

- . 1 P

~ Commercial : - -

'_Eac;assxfied
Unolassified

T inciassifiad

linclassified

1

” Ilru:las_s if lé’i

" Sport Fish

_Bpart Fish

Zee Comments
Yaclaszifiad

tnort Fish
Cammercial
Zee Camments
Zpart Fish
Commerslal
Zag Comments
dnclassified

Sae Jomments
Zport Fish
See Comments

Unclassified
Unclassified
Biological Indicater
Commercial

Zee Comments
Biglogical Indicater
Commercial

See Comments
tnclassified
wiassified
emmercial

ee Lofiments
nelassified

See Cofiments

Faderal Endangered

exa
f=d

Y o

Zpart Fish
See Comments
Seaert Fish

Ses Comments
See Comments

Spoet Fish
Saee Comments

Rareontih -Lepomis quiesus Spert Fish
Sea Comments FISH
Bnllireq Rana catesheiana Hongame-Protected AMPH IBIANS ¢ REPTILES

Bsaudacris brimleyi
Limnaoedus seumlaris

Frog, Brimley's chorus
Frog, little grass

Rana palmstris
Rana atricularia

Frog, pickerel

Frog, southern lecpard
Frog, upland chorus Psendacris friseriata feriarum

Hewt, red-spotted Yotoghthalmus viridescens viridescens
Peever, northern spring Hyla crucifer crucifar

Szlamander, Kabee's Ambystoma mabeei

Salamander, eastern mnd Pseadstrifon montanus momtanus
Sulamander, eastéru liyer Ambystuwa liguinua tiyeinie

Hongame—Feotected

nclassified

Haritage 63 - Desonstrably secure g
Heritage 33 - Hare or mncomson in s
Honqame-frotected

Kongame-Protected
#ongame-Profectad
Nongame-Protectad

Hengame-Protectad

fnclassified

Heritage G4 - Apparently sacure glo
Heritage 52 - Imperiled in state he

Hongame-Protected ﬁ R 3 U z 8 lg, 8

Zlale Zadangered




TABLE E-2

LIST OF W#ILDLIFE PECIES

OF TRESTERFIZLD COUNTY, DREWRYS SLUFF JUAD, VIRGIWIA

HAEE . L ovvvnnanenn N SOIEHTIFIC,RAME. . vveeiiinannnns Ceaeaaens = 1 ‘

Salamander, four-teed Hemidactylinm scmtatum
Salamander, marbled Ambystoma spacum

Salamander, northern dusk Sesmognathus fuscus fuscus
Zalamander, northern two- Twryces bislipeata Bislineafa
Salamander, redback Plathoden cinereus

Zalamander, siimy Plethodon qlutinesus gqlubimgsus
Salamander, spotiad Ambystoma maculatom

Salamander, three-lined  Eurycea longicamda guitolineata

Srcapkisgus holbrooki holbreoki
Bufo amer1canus o

Bufo wosdhousii fowlert
Gastrophryne carelinensis

Bufy guarcicus o

Spadefsof, eastern

Toad, American

Taad, Fowlaepr's

Taad, sastern aarrowmouth
Toad, o2k

Hyla chrysascalis
Hyla gratiosa

Treefrng, Cope's gray
Treefrog, barking

Treafrsg, gray
Treefrog, grees
Treafrog, pine woods
Copperhead, northern
Cattonmouth, eastern
Eingsaake, aastern

Hyla versicolor

Hyla cineres

fiyla femoralis

dgkistredon contortrix meukason
Agkistradon piscivorns pisciverus
Lampropeltis getulus getulus

Lizard, 2astern slender g
Lizard, northern fence
Racer, porthern Llack
Racerunner, six-lined
Rattiesnake, canebrake

Ophizaurus attenuatus Lengicamdus
Sueloforus. andulatus o
{sigker fonstricter cemstrictor

" Cnemidsphorons sexlineatus
Crotalus Rerridus atbicandatus

Skink, broadhead Humeces laticeps

Skink, five-lined Sppecas fasciatus

Skink, gromnd Scincalla lateralis

Skink, southeastern five- Eumeces inexpectatus

.Snake, black rat Elsphe obsoleta shsoleta
Snake, corn Elaphe guttata gquttata
Snake, eastarn gartar Thasnophis sirtalis sirtalis
Snake, sastern hognose  Hetaerodon glatyrhines

Snake, eastern worm Carphophis amcenus amoenus
Snake, northern brown Stereria detayi dekayi
Spake, northern water Ferodia sipedon sipedon
Snake, gqueen Hegina septemvittata septeavittata
Stinkpet Sternotherns aderatus

Turtle, common snapging Chelydra sarpentina serpentina
Tertle, eastern box
Turtle, easteen mud
Tartle, eastern painted

Terrapene caroling carolina
Kinosternon subrubrum subrubeum
Chrysemys picta picta

_ Hongame-Protected

Heritage G5 - Demonstrably sacure g
Heritage 51 - Critically imperiled
Hongame~Frotectad ‘ -
“Hongame-Protected
Hungame-Pratected
Hongame-Pratectad
¥angame-Protectad
Hingame-Protected
Hongame-Protected
Hongame~2rotected
_Hongame-Protacted
Rongame-Protectad
Hongame-Protected
Beclassified
Haritage G3 - Demonstrably secure g
Heritage B - $tatus goeertdin in s
Honqame-Frotected
Bnciassified
Heritage G5 - Demonstrahly secure g
Beritage 33 - Rare or uncoamon ip g
Rongane-Protected
‘Fongame-Protected
Bongame-Protected
Nongame-Protected
Hongame-Frotected
Unclassified
Heritage 55 - Demonstrably secure g
deritage 32 - Imperiled in state be
fanqame-Protected
Hongame-Protected
Hangame-Protected
" Nongame-Protected
‘Fongame-Protacted
Seg Comments
Rongase-Protected
fongame-Protected
Hongame-Protacted
Hongame-Protected
Hongame-Protected
Taclassified
Hongage-Protected
Rongame-Protected
Hongame-Protected
Hongame-Protectad
Hongame-Protected
Hongame~Protected
flongame-Protected
ame (Consumptive Recreationall
See Conments
Rongame-Protacted
Nongame-Protectad
Nongase-Protected

AMPHIBIANS € REPTILES

Blackbird, red-vinged Agelaius phoaniceus

Bluebird, eastern - Sialia sialis

Bobwhite, northern
duiflenead

Colinus virginianas
Bucephaia albesia

Federal iggratory
¥ongame-Protectad
Federal Nigratory
Fongame-Protected

_ Game (Consumptive Recreational)
wame (Consumptive Recreational)

BIRDS

AR301849
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Eunting, indige
Eunting. spow
Canvaskack
Cardinal, aortharg

Catbird. gray
“hat, vailaw-hressted

Chirkadae, Tapniinag - -
Chmel-willis-wtdow -

Cowhird, Grown-headed

Crow, American

Crov, fish I

Cackao, yellow-hilled

Bove, meurning

Dove, rack

Juck, kmerican black

puck, riag-gecke

uack, ruddy
buck, wood e

oy

e
(=9
I\

Fagle, ha

Finck, fonse

Finch, purple

¥Flicker, northern

Flycatcher, acadian

Passerind cyanéa

Plactrophenax nivalis aivalis

Aythya valizineria

far dlh&. s rardinalis

dumefalls carolipensis
Teteria ¢irens virens

- Bards caroiinensis

Cagrimelgus carolindasis

“Holothrus ater

Carvys brachyrhynchos

© Corvys gssifragus

Coccyeds americanus

Zfenaida macroura

Ciolumba livia

fnas rubripes

_Aythya vollaris

InTired aMaicensis

- Aix sponsa

-~ Hallaeetus leucocephalis lemoncephalis

“_Hubdicys ibis

- {arpodacus aexicanus

Cargodacas purpureus

Colaptes auratus

.Empidonax virescens

Flycatcher, great crested ¥ytarchus crinifus

Federal Sigrafory

_nngane-Protested

Faderal Aigqratory

-Federal %igratory

Bongame~Protected
Federal Nigratory

Game (Consumptive Recrearional)

Federal Bigratory
Hongame-Protectad

- Federal Migratary

Federal !1qrator?
ﬂonaam&—?rotecfed

Federal *1qra*ur"r
Tederal Nigratory

Fongame-Protactad
Faderal Kigratory
Rengame~Protected
Taderal Nigratory
Yongame-Pratected
Bast/Trops

Zes Comments

Unclassified

Federal Migpatury
¥ongame-Protected

_Faderal Nigratory
ame {Consumptive Recreational;

See Comments

~ Bampe (Consumptive Recreational)
- Federal Migratory
Game {Consumptive Recreatisnal)

Faderal figratory
Zee Comments
Federal Migratory

Same (Jonsumptive Recreatiopal}

Tederal Migratory
Federal Xigratery

Game {Consumptive Recreatisnal)

Federal Endangered

Plan approved by Birector
Federal Xigratory
Rongame-Protected

Zee Lomments

Federsl Migratory
Hongame-Frotectad

Zee Comments .
Federal Kigratory
Rongame-Protected

See Comments
Hongame-Protected
Federal igratory

Beritage G5 - Demonsirably secure g
Heritage 32 - Imperiled in state be

Federal Miqratery
Nongame-Protacted
Federal Migratory
Hongame-Protected
Federal Nigratory
Hongame-Protacted
Zse Commants




TABLE E-2

LIST OF ¥ILDLIFE SPECIES OF CRESTERFIZLD COURTY, DREWRYS BLUEF 7UAD, 7IRGINIA

HAEE..ivviinnnnans cevess SCIENTIFIC.RAEE. . ovvavenians

Gadwali
imatratcher, blue-gray
Goldfincn, Americsa

Gogse, CdRada
Grackle, commen

Grabe, pied-billied
Grosheak, biack-headed
Gresbeak, bLlne

(rosheak, evening

Gull, Laughing

Hawk, broad-winged
Hawk, red-shoniderad

Hagk, red-tailed

Hawk, sharp-shinned

Heron, greal Elme

Heren, grees

Hummingbird, ruby-throate

Jay, blue

Jmce, dark-eved

Kestrel, American

fnas gtrepera
Polisptila caeralea

Larduelis tristis

T Branta canadensis

Ouiscalus auiscula

Podilymbns godicens
Bhencticus melanoceghalus
Guiraca caeruissa caernlea

Corccothanstes vespertinus

Larus atricilla

Buteo platypterus .
Snteo lineatus lineatns

Buteo jamaicensis

Brripiter striatus welox

Ardea berodias herndias

 Batorides virescens virescess

Archilochus colubris

Cyanocitta cristata

Junco hyemalis

. Falcs sparverius sparverins

Federal ¥igratory

Game (Consumpiive Recreationall
Federal Migratury
Fongame—Proftected

Tederal Migratory
¥rngame-Protected

Game (Consumptive Recreationalil
Faderal Migratery

See Comments

_ Faederal ¥igratery

Rongame-Frerectad

Bast/Cruns

¥ederal Miqratory

Hongame-Protected

Heritage G3 - Demonstrably secure g
Heritage 52 - Imperiled 1n stats be
Federal Migratery

Hongame-Frotected

Past/Crops

hocidental

Federal ¥igratory
Hongame-Protected

Federal Nigratoery
¥ongame-Protected

Sea Comments

Federal Nigratery
Nongama—Protected

See Comments

Heritage 83 - Demonsirably secure g
Heritage 52 - Imperiled in state he
Faderal ¥igratory

Yongame-Protected

See Comments

Federal Xigrafory

Sensitive

Hongame-Protactad

Federal Rigratiey

fongame-Profected

federal Nigratory

Sensitive

See Comments

Sensitive

Zee Comments
Federal Kigratory
¥sngame-Protected

_ Fedepal Migratory

Hongame-Protectad

See Cooments

Heritage G2 - Iaperilad glohally be
Heritage 51 - Critically imperiled
Fedaral Xigqratory
Hongame-Protected
Fadaral Migratory
¥ongame-Protectad
See Comments
Federal Eigratory
Hongame-Protected
Federal Migratory
Kongame~Protected

AR301851
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Kinghird, zastzrn
Xingfizhar, belted
%allard

¥artin, nurple

#eadswiark, 2asrern

Herganser, hosded

Yockingbird, asrthern

Night-fieran, black-crowne

Bighthavk, common
Orinle, archard

Ussrey

Ovenbird

Ovi, barred

Owl, common harn
Oul, great horged

Owl, long-eared

Pawee, eastern wouod

Phoebe, eastern
Pintail, porthern

Hail, king

~ Redhead

Robiz, Bmerican

Brigme subis

TABLE E-2

Charadrins vacifarus

C Tyranags byrannus

faryle aloysn

anas plstyrhyncnes

Srarnella mama
Laphodytes cucnllatus

Himus polygletiss

Rysticorax aycticeray heaciii

Chourdeiles miner
Icterss spurius

Pandion halizeins carsligensis

Sefuras amrocagillos

Skriy varia

Tytns alba pratincela
Eubs virginianus

Asio otas

Contopus virems

Sayornis phosha
Anas acuta acuta

Rallus elagans

bythya americana

Turdus migratorius

CIES OF CHESTERFIEZLD LCUHTY, DREWRYS oLUFY Q9AD, VIRGINTA
TR R AR e vnrrennnrnnnanns

I

-
Ly
[

Sapsitive Sl
See Comments

Faderal #igratory

Hongame~Protectad

Faderal Migratory

Hsngame-Profectad

Federal Kigratary

Hongame~Protected
Federai Rigratery
Game Consumpriva Recr=atiercall

_Federal Rigrabury

Rongame-Pratected
?enﬂ;ﬁﬂv?rutéuted

Federal Nigratury

See Comments

Faderal Migratory

Game {(Consumgtive Recreatignal)
Zea Lomments

Fedaral Higratery
Hongame-Protectad

. Federal Miqgratory

fongame-Profected
Sansitive

Zee Comments
Fedaral Migratary
Hongame-Protected

.. Fedapal Nigratory

Hongame-Protacted
Federal Nigratory
Hongame-Protected
Sensitive

Federal Migratory
fsngame—Protected
federal Xigratory
Hongame~Protected
Sea Cosments
Nongase-Protected
Federal Xigratory
Fadapal Nigratopy
Hongame~Frotected
Fedaral Migratary
Hongame-Protected
See Comments
Federal Nigratery

~ Hongame-Protected

Faderal ¥igratory

Federal Migratery

Game {Consumptive Recreational)
iame {Consumptive Recreatinmal)
Federal Migratory

Sensitiva

See Comments

Hepitage G4 - hpparently secure glo
Heritage §3 - Rare opr uncommon in s
Game (Consumptive Recreational)
Fedaral ¥igratopy

Fedaral Rigratory
Hongame-Protecied

See Conmants

AR301852




LIST OF #ILJLIE

Sandpiper, ieast

Sandgiger, spatted

Scanp. lessap

Scresch-nyl, sastera

Shrike, lojgerhead

Snipa, common
iparraw, chipping
Zparro%, field
Zparraw, house

Sparrow, song

Starling, Enropean
Swallow, hank

Swallaw, barn

Swallow, northern rough-v

Swift, rhimney
Tanager, srtariet
Tan#gér. SUMREr
Teal, bluoa-vinged
Teal, green-wingad

Thrasher, Erown
Thrush, wood

Titmougse, tufted

Towhes, rufoms-sided

Turkey, wild
Vireo, red-eyed

Yiree, white-eyed

. Yires, yellow-throated

Ynlture, turkey

Warbier, Kentucky

TABLE E-2

PAGE 7

SPECIZS OF CHESTERFIEL CCUNTY, DRE¥RYS BLUEF QUAD, VIRGIN:IA

AL IENT LRI, HAE . v v vnnnrnnnanannnnn IO - ¢ ¥y 12 S

Calidris minutilla

Actitis macularia

- Mythya afficis

Gtas asi; - -

Latims lodeviciapus ludovicianus

"Capslla paliinage L .

LY,

Saizella passerina

Federal Nigratsry \
Hengame-Protectad
Fadaral Migratory
Bongame-Frotactad
Heritage G3 - Lemenstrably secure g
deritage 53 - Rare or mmoommon in s
“Faderal Higratery
Game {Consumptive Recreatisnall

o

o
Bu )

- “Fadepal Migratory

Hongame-Protacted

dederal ¥igraksry

State Endangeped

deritage G4 - Apparently sacure glo
deritage 51 - Critically ismperiled

_Bame (Consumptive Recreatisnali

Federal Nigratory
Federal Wigratery

__ Hongame-Protected

Spizella pusilla 7
Passer domesticus e
Helospiza melodia

Sturnos vulgaris
Ripariz riparia

Birmndo rastica .. - . . 7.7 L.

Stely dopteryx serripenmis

Chaetara pelagica

_rUncléééiffed

Faderal Migratory
fongame-Protected

Unclassified

Federal Migratory

Rongame-Protected

Heritage 63 - Demonstrably secure g
deritage 53 - Rare or yncommon in s

-.Federal Migratory

Hongame-Protacted
federal Xigratory
Hongame-Protected
Federal Bigratory
NYongame-Protectad

Pirznga olivacsa
?iranga rubra

inas discers orphna
Ands ¢recva carolinensis

Toxsstosa pufum
Hylacichla mustelina

Parus bicolor
Pigile erythroghthalmus

Beleagris gallopave silvestris
Vireo olivaceys -

Yireo griseus

Yireg flavifrons

Cathartes agra - N

Ugorornis formosus

Federal Nigratory
Hongame-Protectad
Fedaral Bigratory
Rongame-Protectad
Fedaral Nigratery
Game {Consumptive Recreational)
Federal Migratery
Game {(Consmptive Recreationall
Faderal X¥igratory
Federal Xigratory
Hongame-Protected
Federal Migratory
Nongame-Protected
Faderal Nigratory
Hongame-Protected
Game (Consumptive Recreational)
Federal Bigratory
Nongame-Protected
Federal Migratory
Rongame-Protectad
Federal Nigratory
Hongame-Protected
‘Federal Nigratory
Kongase-Protected
Federal Bigratory
Rongane-Protectad




TABLE E-2

LIST OF WILDLIFE SPELIES OF CHESTERFIELY COURTY, DREWRYS BLUFF 0749, YIRGINIA

T O areaes SCTENTIFIC.FAME . v s s ssncnrrennenrnnnnne T.5TATES. ..... e ertteiaaerarenans

farbler, black-apd-white Hpisrilta varia
¥arblier, black-throated-é pendroica camrulestens
Warbler, blackburaian Dendroica fusca
Warbkler, cerulean Dendroica cerulea
¥arbler, chestauwt-sided Oendroica pensylvarica:

Warkler, fwodad - Wilsumia citrina

farbler. magnolia Sandroica magnslia

#arbisr, northern parula Farula americana

Warjler, palm bendroica palmarum
¥arbler, nine Dendroica pinus
¥arkler, prairie - Dendroica discelsr

#arbler, prothenstary Protonstaria vitrea
¥arhler, worm-eating Helmitheros vermivorus
¥arbler, veilow ‘ Geadroica peteihia

¥arbler, yeliow-rumped  Dendroica coronata cornala

Jarbler, vellow-throated Tendroica dominica

¥aterthrush, Louisiana Seimrus motacilla

¥axwing, cedar Sombyciila cedrormm
Whip-goar-will - laprimuiqus vouiferns
#igeon, American - dras americana

Yoodpecker, dovny Piroides pahbescens eedianas
¥oodpecker, hairy Piceides villosus
¥oodpecker, piieated Dryscopus pileatus

¥oodpecker, red-bellied Centurus sarolinus

Woodpacker, red-headed  Melanerpes eryihrocephalus

¥ren, Carolina Theysthores ludevicianns
Rren, house Troglodytes asdon

Faderal Migratory
Hongame-Protectad
Fadaral ¥igratery
Hongame-Protectad
Tederal %igratory
Hingame~Protected
Faderal Migratory
Hongame-Protected

- Federal Miqratory

fungame-Protacted
Fadepa] Nigratory
Hongame-Frotectad
Fedaral Migrafory
Hongame-Protected

Heritage (5 - Demonsirably secure g
Heritage 52 - Imperiled in state Ge

‘Fadaral Bigratory

Hongame-Protected
Federal Kigratery
Hongame~Protectad
Hongame~Protected
Federal Nigratery
Federal Nigratary
Fongame~Protected
Federal Rigratory
Fongame-Protected
Nongame-Protacted
Federal Nigratory
Fadaral Nigratory
Hongame-Frotected
Federal Rigratory
Hongame-Protected
See Comments

. Federal Nigratory

Hongame~Protected
Federal Nigratory
Hongame-Protacted
Faderal Kigratery
Fongame-Protected
Faderal ¥igrakery
Nongame-Protected
Federal Miqratory
Game (Consumptive
Federal Migratery
Nongame-Protected
Faderal Nigratory
fongame-Protectad
Hongame-Protected
Faderal Nigratory
Faderal Niqratery
Hongame-Profected
Federal Rigratory
Hongame-Protacted

Recreationall

Heritage G5 - Demomstrably sacure g
Heritage 53 ~ Rare or uncommon in s

Federal Nigratory
Federal Nigratery
Hongame-Protected
See Comuenls

RR30185h
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{eliouthroat, common Geothiypis trichas brachidactylas

federal Higratory
Hongame~Protected

BIRDS

Bat, big brewn Eptesicus fiscns fuscus

8at. svening - Sycticeiss hemeralis fumaralis

at, hoary T Lasinrgs clnerems cinerens

Bat, nerthern red Lazinpys Dorealis horeails

-

Bat, =eminnle

Bat, silver-hairsed

Lasyurus seminolus
Lasionycteris mactivagans

Beaver, Canadian Castor canadensis canadensis

Chipmunk, Fisher's easter Tamias striatus fisheri

Cottontail. eastern Sylvilagus floridanus mailurus

fesr, white-tailed Odocoilens virginianns

Fox, eastern gray

Eox, rad
Hink, common

—-Yulpes yulpes fulva
¥ustela vissn mink

Hole, asasfern
f#sig, small star-nosed

Scalopus aquatices aguaticus
Condylura cristata parva

fouse, common gqoiden Ochrotomys amttalli natfalli
Nouse, common white-foote Peromyscus lemcopns lemcopus
¥ouse, zastern harvest Reithrodontomys hamslis virginianus
Xquse, house Mus susculus
Mouse, meadow jusping Zapus hudsonius americanus
Kouse, northern white-foo Peromyscus leucopus noveboracensis

Nuckrat, large-tosthed {ndatra zibethicus macrodon

Ayotis, Kean's Ryotis keanii septentrionalis

‘Heritage 33 ~ Rare or uncommon in

Yrocysn cineresarqenteys cineresargenteq

Zsnsitive
Gee Comments
JZensitive

MAMMALS

_ Zee Domments o N )

Hongame-Protected

See Comments

Unclassified

See Comments

Heritagas 03 - Demoenstrably secure
Heritaga S0 - Status mmcerfain in

(L=

s

_ Yongame-Protacted
- Sensitive

See Lomments
Heritage 63 - Demonstrably sequre

W

Game iConsumptive Recreational)
Furbaarer

Commercial

Pes{/Huisance

_ See Comments

fame {(Consmaptive Recreational)
Conmercial
Furbearer
Fest/Crops

~3ee_Lumments

Game (Copsunptive Recreational)
Pest/Crops

Ges Cimments

Game {Consmmptive Recreational)
Commercial

Furbearer

See Comments

5ase {Consumptive Recreat:ionall
Furbearer

Sensitive

Commercial

Zee Conments

Hongame—Protected
Nongame-Frotected

Ses Comments

Hongame-Protectad
Pest/Huisance
Rongame-Protected

See Commenis

Past/Huisance

See Conments

Best/Crops

Sea Comments

Pest/Ruisance

See Comments

Game (Consumptive Recreatisnall
Commercial

Furbearer

Zes Comments

Unclassified

Sea Comments

deritage G4 - Apparently 5ecurea;§ 3 U i 8 5 5




BB ci v ea st

Myotis, little krown

Opossum, Yirginia

utter, river
Pipistrelle, eastsarn

REGOGTTS

Rat,
Rat,
Rat,

hispid oatton
marsh rice
noENay

least
southeastarn

Shrew,
Shrew,

Shrew, southern short-tal

striped

Scuirrel, black fox

Zguirrel, fox

Zguirrel, northern gray

Squirrel, southern flving

Grinvas Riger vulplnus

TABLE E-2
Li3T OF WILDGIFE 3PECIES OF CHESTERFIZLD COUNTY, DREWRYS BLUFF QUAD, VIRGIIA

ACIEHTIE IO HAME . Ciiacn i i iavannnnanans

Nyotis lacifugus Lucifuqus

Didelshis virginiana virginiana

- Lutra canadensis latarina

Pipistrelius subflavus subflavus

1>

rocyon loter lofop

Signodon hispides virginianws
Qryzomys palustris palustris
Raftus neeveqicns

Lryptetis parva parva
Sorex longirsstris longiresteis

Blarina brevicaunda carolinensis

Mephitis mephitis nigra

Stiurus nigér niger

Sclurws rarolinensis pennsyivanicas

ilancimys volans velans

- { md
.

Heritage 33 - Rare 9r nnoo@mon ino
- Zensitive

Zee Comments

Game (Consumptive Recreational)

commercial

Furbearer

Sensitive

See Lomments

Hongame-Frotectad

Seg Commenats

Game (Consudptive Recreational)

Commercial

Furbearer

Zee Comments

fazi/Crops

fongame-Protected

Past/Naisance

See Comments

Hongame-Frotacted

Hongame-Protacted

See Comments

Unclassifiad

See Comments

Heritage G2 - Demonstrably sacure g

Heritage 53 - Rare or uncommon in s
Furbearer

Sensitive

Commercial

See Comments

ur

~ Game (Consumptive Recreationall

Pest/Uraps
See Comménts

" Game {Consumptive Recreationall

Pest/irops

" Game (Consumptive Recreatisnal)
. .Pest/Nuisanca

Pest/Crops
See Comments
?ast/Ruisance
See Comments

Squirral, talrative red Tamiasciurus hudsonicus Lloguax ~ Hongame-Protected
Sea Corments
¥ola, meadow Yicrptus pepnsylvanicus pennsylvamicus  Pest/Craps
See Conments
Yale, pine Microtus pinetorum scalapsoides Hongame-Protected
Pest/Huisance
Sea Comments
Feasel, ling-tailed - .Mustela frenata noveboracensis Furbaarer
Commercial
See Comments
Woodchaek ¥armota sonax monax Game (Consuaptive Recreationmal)
Past/Crops MAMMALS
¥nssel Leptodea fluviatilis Unclassified M
Nussel, Eastern elliptis Elliptio complanata Unclassified USSELS ; CARYFISH
Crayfish Cambarus robustus Unclassifiad
Crayfish Cambarus longulius Onclassified
Crayfish Cambaras acuminatus Inelassified
Crayfish Cambarus diogenes dioyenes _Unclassified

Crayfish

Drivueles Lomunis

Gaulassified

" AR301856



TABLE E-2

wIZT CF SILDLIFE SPECITS OF CEESTERFIELD COUNTY, DREWRYS zZLUFF QUAD, VIRGINIA

FAKE .. eunas sonnnssencas. SLIERTIFIC.NAME, ..., trmeearaes DI 4 -3 4 - T s
Craytish Jroongctas limosus .- ... Unciassified

Craytish " ¥allicambarus uhleri Unclassified

Crayfish Cambarus barfonii hartenid © Unclassified

SOURCE : DaGIF (i1989)

AR301857
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TABLE E-3

ENDANGERED SPECIES OF THE COMMONWEALTH OF VIRGINIA
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TABLE

ENDANGERED

SPECIES oF

E-3

CF V/IRGIN/A

VR 325-01, &l3.

Endangered Species. P

A. Hersby adopt the Federal Endangered and Threatened
Species List, Endangered Species Act, December 1973 {16 U.S.C.
1531-1543, as amended], and declare all species listed thereon
endangered or threatened in the Commonwealth.

B. In addition to the previous specles, the following
species are declared endangered in this Commonwealth, and are
afforded the protection provided by Article &6, Chapter S,
Title 29.1 of the Code of Virginia:

Fish:
Blackbanded sunfish
Sharphead darter
Carolina darter
Blueside darter
Tippecance darter

Amphibians:
Eastern tiger salamander
Shenandoah salamander

Reptiles:
Bog turtle
Chicken turtle

Birds:
Wilson's plover
Bewick's wren
Loggerhead shrike

Mammals:
Watsr shrew
Fisher
Rafinesque's big-eared
bat

Molluscs:
Janes River spiny sussel
Cunberland combshell
Cyster pearly mussel
Snuffbox pearly sussel
Little-wing pearly
pussel

C. It shall be unlawful
or offer for sale, within the

Enneacanthus chaetodon
Etheostoma acuticeps
Etheostoma collis
Etheostoma Jessiae
Etheostoma tippecanoe

Anbystoma tigrinum
Plethodon shenandoah

Clemmys auhlenbergil’
Deirochelys reticularia

Charadrius wilsonia
Thryomanes bewickii
Lanius ludovicianus

Sorex palustris
Martes pennanti

Plecotus rafinesquif

Pleurcbema collina
Epioblasma brevidens
Epicblasna capsaeforais
Epicblasaa triguetra

‘pegias fabula

to take, transport, process, sell
Commonwealth, any threatened or

endangered species. Regulation effective October 1, 1967.

SOURCE : DGiIF (1389)

THE  COVIMON WEALT~



TABLE E-4

FEDERAL THREATENED AND ENDANGERED SPECIES LIST FOR VIRGINIA FAUNA
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- TABLE

E-4

FEDERAL THREATENED AND ENDANGERED SPECIES LIST FOR VIRGINIA FAINA

COMMON NAME

Birds:

Bald Eagle

" Piping Plover
Peregrine Falcon
Red-cockaded Woodpecker
Bachman's Warbler

Baomals:

Gray Bat

Indiana Bat

Virginia Big-eared Bat
Delmarva Fox Squirrel
Northern Flying Squirrel
Dismal Swamp Shrew
Eastern Cougar

Earine Nanasls:
Finback Whale
Sel whale
Humpback Whale
Right ¥Whale
Sperm Whale
Florida Manatee

Reptiles:

Kemp's Ridley Sea Turtle
Hawksbill Sea Turtle
Leatherback Sea Turtls
Loggerhead Sea Turtle
Green Sea Turtle

Fish:

shortnose sSturgeon
Yellowfin Madtom
spotfin Chub
Slender Chub

Molluscs:

Tan Riffle Shell Mussel
Appalachian Monkeyface
Birdwing Pearly Mussel
Cunberland Monkeyface
Droaedary Pearly Mussel
Fine-rayed Pearly Mussel
Green Blossoa Pearly Mussel
Rough Pigtoe Pearly Mussel
shiny Pigtoe Pearly Mussel
Virginia Fringed Mountain Snail

Arthropods:
Macdison Cave Isopod

SOURCE : DGIF (1989)

* Tlontala Ffammtoelmanm Al FMaeme ool Tt

SCIENTIFIC NAME

Hal{aeetus leucocephalus

‘Charadrius selodus

Falco peregrinus
Dendrocopos borealis
Vernivora bachmanii

Byotis grisescens

Myotis sodalis

Plecotus townsendil virginianus
Sciurus niger cinereus
Glaucomys sabrinus

Sorex longirostris fisheri
Felis concolor couguar

Balasnoptera physalus
Balasnoptera borealis
Megaptera novaeangliae
Balaena glacialis
Physeter catodon
Trichechus manatus

Lepidochelys kempi
Erstmochelys imbricata
Dernochelys coriacea
Caretta caretta
Chelonia mydas

Acipenser brevirostrum
Noturus flavipinnis
Bybopsis scnacha
Hybopsis cahni

Epioblasaa walkeri

Quadrula sparsa

Conradilla caelata

Quadrula intersedia

Droaus drosus

Fusconaia cuneolus

Epioblasaa torulosa gubernaculum
Pleurcbesa plemnum

Fusconaia edgariana

Polygriscus virginiamus

Antrolana lira

T .~
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B.C. LEYNES. IR. z’u, o, PARKS AND RECREATION
Director 2T

SOIL AND WATER CONSERVATION

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND HISTORIC RESOURCES
VIRGINIA NATURAL HERITAGE PROGRAM

203 GOVERNGQR STREET. SUITE 402
RICHMOND, VIRGINIA 23219 _E_@ E D W E
(B04) 786-7951 {
MAR gQiggas 1Y
March 1, 198% -
' NUS CC:3

Richard M. Ninesteel

NUS Corpeoration

Park West Two

Cliff Mine Road
Pittsburgh, PA 15275-1071

Dear Richard:

In response to your reguest, I have searched the database of the
Virginia Natural Heritage Program for rare flora of the Drewrys
Bluff, Virginia USGS quadrangle.

Currently, only cne rare plant location has been reported from
that quadrangle. This location is for cChelone cuthbertii
(Cuthbert turtlehead). The information was obtained from
herbarium label information and has not recently been verified by
staff scientists. The location, however, is not in the vicinity
of the C&R Battery Site.

If I can be of further assistance, please contact me.

Thank you for your interest.

Singere

ie P
vircnmental Programs Specialist

AR301862




