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GEN ENG 

0 
HYO 

0 
HYOR 

® 
GEOTECH 

0 
STR ENG 

0 
MEA 
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100 

690 

680 
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SILT, CLAYEY, SOOY, LOOSE, MOIST, I 
FROZEN, ORCAH!CS, OK, GRAY •••••••••••••••••• , ••• , •••••••••••••••••••••••• , •• , •••••. , •••• , ••••••••••••••••••••••••••••• , ••••• , •••••••••••••••••••••• , ••••• 

.............................................................................................. 
~~· J1\1".! :."~,WST•WET, ORC,t.HICS, 2 

SOO, F-M, SILTY, LOOSE, SA.T., 
3 

• • • • , ••••• llMlM.lTIOtlS, GRAY ••••••••• , ••••••••••••••••• , ••••••••••••••••••••••••••••••••• , •••••• 

ClA.Y1hSILTY, V. SOFT, SAT., ORGANICS., 
OJ:. vnA.Y 

2 
"' 

bk1a1AHfc1".Yfiltk S~irs ff J61~r:~ ~WET' M.:U:>J,J::::Jli' 
..................................................................... ~ ............. . 

CLAY, SIL TY, SOFT, WET, ORGANICS, OK, 
CRAY •tLT, CIUY MOTTLING IALLUV,l . ..................................................................... \ ............. . 
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G.S. 

tlllifS. 
I. WA.YER LEVEL 0£TERl.llt£D AFTER 40 MlllUTES1 

BOTT<M Of AUGER AT Q., 68J,2 
BOTTOM Of HOlE AT Q.. 682.2. 

2. 00.LOW STEil J.l.IC(R SET TO EL. 68J.2, HOLE STA81LIZEO WITH 
ORILLIOO WJ0 BELOW n. 68J.2, 

J. S.l.W't.ES f(lfl EHVlROlf.ff.NTAl. AM.l.LYSIS TAXEH IN OFFSET HOLE. 
4. HOLE 5J.ttFILLEO WITH TfID.WIEO CEMENT-B£HTOHlTE GROUT. 

GENERAL BORING LEGEND 

84-IM 

I MAY 198-1. 

CH ... 
"' PT 

SP· 
SU , .. 
SU 

YEAR Of BORING-BORING NU.16£R, BORING TYPE 
I EG1 M•MJ..CHlHt, J..•AUGER, TP•TEST PIT, P•f'IEZOMETER I, 

DATE Of SORING 

GROl..tlO Slff.lct ELEVATION AT BORING 
tELL GR.lOEO GRAVELS, GRAVEL • S.l.t<O Ll1Xllf!:E. LITTLE OR NO Flt£S 
POORlY GIU.OEO GRAVELS, LITTLE OR NO Flt>E.S 

SILTY GRAVELS, GRAVEL - SANO • SILT MIXTlf!ES 
CLAYEY GAAVELS, GRAVEL - SANO • CLAY MIXTURES 
tELL GRADED SANOS, GRAVELLY SAIDS, LITTLE OR HO FINES 
POORlY GRJ.!>EO SANOS, GRAVELLY SANOS, LITTLE OR t10 FINES 
Stl TY S.U.OS, S.ltl> • SILT MIXTURES 
CL.lYEY SAt«>S. SANO - CLAY NIXTUflES 
IHOAG.l.NIC SILTS, LIOUID LIMIT LESS TH>.H !50 
INORG.l.HIC SILTS, LIOUIO lit.Ill GREATER THAN 50 
IHOMANIC CLA.YS, LOW TO MEO. PLASTICITY, LIOUID LIUIT LESS THAN !50 
INOAGANIC CLAYS, HIGH PlAStl(ITY, LIOUIO LIMIT GREATER THA.H 50 
ORGANIC SIL TS OR CLAYS, LOW PLASTICITY, LIOUlD LIMIT LESS TH.lN go 
ORGANIC SILTS OR CLAYS, UEO, TO HIGH PLASTICITY, LIOUID Lii.iil GREATER THA.N 60 
PEAT 

8~RLl!>E. MATERIJ.L 

STIUT1FIEO MATERIAL 

L0CAT10H AhO SAt.f'tE tuetft FOR t.t(llSTIM!BEO SAlol?t.E 

NO f!£COVERY 

WATER LEVEL OH DATE Of BOOING 

ELEVATION AT BOTTOM Of 80AING 

tmES. llQI£S. 

I. WATER LEVEL DETERlllNEO AFTER' 60 MIHUTES1 
BOTTOM OF AUGER AT EL. 687.5 
BOTTOM OF HOLE AT EL. 687.5 

2, HOLLOW STEM AUGER SET TO EL. 682.5 
], SAM?LES FOR ENVIRONUENTAL ANALYSIS TAJ<EN IN OFFSET HOLE, 
4, HOLE BACKFILLEO \l/TH BEHlOHITE CHIPS-PORTLANO CEMEITT 

!, GENERAL! 

2. U01STLA£ COH1ENT1 

J. BlOW COUITT fSPTI! 

4 • .lTTERB£RG ll!.!1TS1 

5. 0 IQ Sl?E1 

1. t RECOVERYr 

•• 
• 

GENERAL BORING NOTES 
lll'. Ul!FlEO SOIL ClASSIFICATIOH SYSTEM IS USt.O TO ltE:NTIFY BASIC SOIL TYPE. Tl£ 
LEWI> REl'fl:tsEHTS ott.Y THE BASIC SOILS. TO COW'LElE 11£ ClASSlFICAT10H, PERTl!>E.HT 
lNf~lTJOH IS ADDEO TO THE RICHY U THE 80fllNC STAFF, NOTES PERTAINING TO A 
SPH;IFIC BOii.iNC ARE SHOWN BELOW n£ SOAIHG STAFF, 

nr: M.lTl,tU.L MOISTl.R[ CONTENT JN PERttHT or ORY ll'tlCHT R.ICI IS SHO-.» TO n£ LEFT Of 
nc BORING STAFF. 

St.O's COUHTS ARE SHOWH TO THE LEFT or Tl£ BORING STAFF J.t-0, EXCEPT AS NOTED, .lRE THE 
MJJ8ER Of BLOWS t£CESSARY TO ORIVE Tl£ S.l.l.IPlER USED A DIST~E OF 12~. STAl{)ARO 
BLOW COOHTS ARt FOR A STAOOARO PEt£TRATIOH TEST ISPTI usmo A '* .. )( 2· SAllPLER. 
1•0 LB. tt.J.WER AOO A JO" OROf', rOR NOO·STJ.J-0.lRO Bl.Oft COLtHS, S~ER SIZE, JW.llJEA 
W!lGHT J.hO h£1GHT OF DROP AR£ AS SHOWN. 

ING STM'F, LIOUIO LtUIT ti.LI .lNJ Pl..lSTIC LU.UT IPll ARE SHOWN TO Tt£ AICHI OF TttE BOit 

n£ eftllN SIZE IN LlllLtlJETERS Of WHICll 10% OF THE SAl.l'LE IS fltER IS $00 lrH TO THE 
LEFT OF Tt£ BOfll~ ST.lff, 

OY£RY CC...u.t/, AOCK OU.l.LITY tE:SIGHATIOH IAOOJ IS SHOWN TO Tt£ LEFT Of Tt£ PERCENT REC 
AOD IS Tt£ PtRCEttt R£C0V[RY CONSISTING Of l.l6ROl(EN. PIECES LOHCER THAN •.. 

T RECOVERY IS PER«HT CORt RECOVERY IS $H0t"N TO Tt£ ltFT Of THf BOfllNG STAFF, Pt:RCrn 
LEtlGTH Of CClftE RECOVEREOILEHGTH Of COOE CUT X 100. lN.ESS SPfClflEO OT HERWISE. .lLL 
CORE IS <I" Dl.ll.E.TER. 

ELEVATIONS flEFERi:N:EO TO H.G.V.D,. 1929 .lOJUSTEO, 

LO LOOS. Tl£SE Tt£ BORINGS SHOW StNILlRIES OF ltf"Oftl.IATIOH RECOOOEO ttl Tt£ ORIGIM.ll. FIE 
LOGS J.flE J.VAIL.lBLE FOR INSPECTION J.T Tt£ ST, P.lll. DISTRICT OfFIC[, ,.lRR,1. NCE~TS TO 
INSP!Cl LOGS C.lH 8t UAI>[ BY C.lLLIOO Ctl121 290<~S99. 

I. WATER LEVEL DETERMINED FROM LAKE LEVEL 
2. -1." STEEL CASING S~T TO 690.8. HOLE STABILIZED WITH DRILLING 

IJUO BELOW El. 690.8, 
J, SAMPLES FOR ENVlfiONUENTAL ANALYSIS TAKEN IN OFFSET HOLE, 
.C, Pl.l.LEO CASING AHO A.LlOWEO HOLE TO HEAVE. 

-

"""" OEStRJPTlON Oil[ APl'ROVAl 

I DEPARTMENT OF THE ARMY 
ST, PAUL tHSlllltl, CORP$ Of Et-ICIHC(R$ 

$1. PAU., U!tf-1£.SOlA 
.l[ APf'ROVIHG OfFICIJ.l.1 DEflNllE PRO..E.tT f!£POftl/EHVIROHLf.HTAL .lSSESS~HT 

MINNESOTA VALLEY NATIONAL WILDLIFE REFUGE 
ENVIRONUEHTAL MGMT, PROGRAM - t.llHH£S01A R\vtR 

OESlGHW! J..< RICE LAKE HREP SCOTT CO., MINNESOTA 

9 CHE CJ EDI CAR GEOLOGICAL DATA 
~ 

Ol!Allli PAW BORING LEGEND, GENERAL NOTES ANO BORING LOGS 

,., 0[$!c.t£0o 9-1.-IM THRU 94-3M 

~ cflEnEDi C&O r!Lt tuUE1 RltESHOl.[l{.;H I PflitrlHG NJU&R1 h-' OAlE1 OECEUSER 1994 SOL. H0.1 0ACll'H·94·t1-0000J PLATE 2 2 
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0 
;EN ENG 

0 
HYO 

0 
HYDR 

@ 
:EOlECH 

0 
iTR ENG 

0 
MEA 

94-4M 
10 JAN 1994 
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.ill. .!lJl ~ I .I.!.. .fl.. 

710 ····························}················································································································································································································································································- 110 

100 •••••••••·•·•••··•·•••••• 

' 
' 690 

' 

CL CLAY, SILTY, SANOY, SOFT-M. STIFf, WET, 
tfl~~TJA OCC. THIN SAHJ SEAMS, 

.LL..Ji22.Z.l==IS~~SE·;.,S S.tm, F•J.l. SILTY, TR. ct.AY, LOOSE. WET, 
...,. DK, REO BRN. 
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690 

680 •••••.•.••••.•••••••••••• 

ClAY SILTY, SANOY, V. SOF"T·SOfT, 

~:~~:=~~~:::~;;::,~~!'.~;;~~ ~' .............................................................................................................................................................................................................................. · seo 

' 
ClAY, SILTY, V, SOF'T•SOf'T, WET, 
OftCANlCS, Oii:, CRAY TO GRN. 
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WUEi 
I. WATER LEVEL DETtRMINED AFTER 2 HOl.RS1 

BOTTOM Of AUGER AT EL. (191,5 
BOTTOM OF HOLE AT EL, 689,J 

2. HOlLOYf STEM AUGER SET TO EL, 687,5, HOLE STABILIZED WITH 
ORILLINO MW BELOW EL. 687.5, 

J, HOLE BACKFILLED WITH TREMIEO CEMENT-BEHTONITE GROUT, 

ShlSOL 

At ~llOVJNO Of'FICl,1.L1 

DESClllf'TIOH 

I DEPARTMENT OF Tl£ ARMY 
St, f.l\A. OISTlllCl, CORI'S Ot ~!l(lllS 

St. P.ll.\.. MtfMS01A 

DfflHITE PROJECT R£POfll/EHVIROH\.ICNT.ll .t.SSESS\VfT 
MINNESOTA V.t.LLEY NATIONAL WILDLIFE REFUGE 

EHVIRONKHUL MGMT, PAOCRJ.M • MIHNCSOTA AIVE.R 

. 

. 

. 

l-"0£°'s"1""°'=,--,JJF~--iRICE LAKE HREP SCOTT CO,. Ml>INESOTA 

Z """~ • ., GEOLOGICAL DA TA 
11. DR.t.•Hi PAW BORING LEGE~, GENER.tl NOTES AHO BORING LOGS 

I OESI~ 9-4·.4M 
._ CK:OlO. CAO fllt IUU[1RICESHOZ!IGH I OfU•I~ tu.!BCll1 ~ 
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