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1.0 Introduction

Two new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) T in August through November
of 1998 in fulfillment of Tri-Party Agreement (Ecology 1996) Milestone M-24-37. The wells are
299-W10-23 and 299-W10-24. Well 299-W10-23 replaces well 2909-W10-15 and well 299-W10-24
replaces well 299-W11-27; both new wells are located north of WMA T and are downgradient monitoring
wells. The locations of all wells in the extended monitoring network for WMA. T are shown on F igure 1.

The groundwater monitoring plan for WMA T (Caggiano and Goodwin 1991) describes the hydro-
geology of the 200 West Area and WMA T. An Interim Change Notice to the groundwater monitoring
plan provides justification for the new wells. The new wells were constructed to the specifications and
requirements described in Washington Administrative Code (WAC) 173-160 and WAC 173-303.

This document compiles information on the drilling and construction, well development, pump instal-
lation, and sediment testing applicable to wells 299-W10-23 and 299-W10-24. Appendix A contains
copies of the geologist’s log, the Well Construction Summary Report, and Well Summary Sheet (as-built
diagram); Appendix B contains results of laboratory analyses of particle size distribution, PH, conduc-
tivity, and moisture content; Appendix C contains geophysical logs analyses; and Appendix D contains
analytical results from groundwater samples obtained during well construction. Aquifer tests (slug tests)
were performed on both new wells after well completions. Results of the aquifer tests will be reported
elsewhere. Additional documentation concerning well construction is on file with Bechtel Hanford, Inc.,
Richland, Washington.

English units are used in this report because they are used by drillers to measure and report depths
and well construction details. The conversion is made by multiplying feet by 0.3048 to obtain meters or
multiplying inches by 2.54 to obtain centimeters.

2.0 Well 299-W10-23

2.1 Drilling

Well 299-W10-23 was drilled using an air rotary rig. The well was drilled to a total depth of 272 ft
below ground surface (bgs) during August 1998. Temporary § 5/8-in.-outside-diameter, carbon steel
casing was used from ground surface to total depth. No water was added to the well during drilling.
Static water level was 223.61 ft bgs on August 19, 1998.

Sediments encountered during drilling were sand, gravelly sand, and sandy gravel of the Hanford
formation from the surface to about 80 ft bgs; silty sands and sands of the Plio-Pliestocene Unit from 80
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to about 134 ft bgs (based on geophysical log correlation); and sandy gravel and silty sandy gravel of the
Ringold Formation Unit E from 134 ft bgs to total depth of 272 fi bgs.

Grab samples were collected at 21, 62, 202, and 210 ft bgs for measurement of pH, moisture content,
electrical conductivity, particle size distribution, total inorganic carbon, and extractable ions; particle size
distribution was determined only on the shallower two samples. The sediment at 21 ft bgs is gravel with
a moisture content of 3.3 weight percent; the sediment at 62 ft bgs is sand with 13 weight percent
moisture.

The sediment from 62 ft bgs had more salts extracted during the 1:1 water:sediment extraction than
did the other three samples, which are coarser grained. This is consistent with other samples from other
well sites. Laboratory results of all analyses are in Appendix B.

Split spoon samples were collected from 75 to 77 and from 86 to 88 ft bgs (100% recovery for both
samples) for analysis of physical and hydraulic properties; no analyses have been done to date. Sediment
samples also were collected for geologic description and archive at approximately 5-ft intervals through-
out the borehole. The borehole and drill cuttings were monitored regularly for organic vapors and radio-
nuclide contaminants. No contamination was found.

The well was logged using high resolution, spectral gamma-ray instrumentation on August 15, 1998.
No man-made radionuclides were detected. The geophysical log is in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W10-23 in August 1998. A 4-in.-inner-
diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 225.8 to 260.9 ft bgs. The perma-
nent casing is 4-in.-inner-diameter stainless steel from 225.8 ft bgs to 2.3 ft above ground surface. The
bottom of the screen has a 4-in. end cap.

The filter pack is 20 to 40 mesh silica sand from 267.0 to 220.3 ft bgs. The annular seal is 0.25-in.
bentonite pellets from 220.0 to 214.4 ft bgs; medium bentonite chips from 214.4 to 5.0 ft bgs; and cement
from 5.0 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.
A protective casing with locking cap, four protective steel posts, and a brass marker stamped with the
well number were set into the concrete pad. The Well Construction Summary Report and the Well
Summary Sheet (as-built) are in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal
control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington
Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on
existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.



Table 1. Survey Data for New Wells at Waste Management Area T

Well Name _ Easting (m) - A'"Norhthjng“:(m)i | ‘Elevation @) | -, Lo
299-W10-23 566,823.7285 136,815.339 Center of Casing
207.4907 “X” on Casing
566,823.732 136,815.6445 206.6901 Brass Cap
299-W10-24 566,885.426 136,798.7795 Center of Casing
209.7553 “X” on Casing
566,885.427 136,799.1845 208.9782 Brass Cap

2.3 Well Development and Pump Installation

Well 299-W10-23 was developed on September 21, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 700 gal of formation water from the well at 8 gal/min. The final turbidity
was 1.6 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W10-23 on October 31, 1998. The
sampling pump intake is at 241.50-ft depth relative to the brass cap (see Table 1).

3.0 Well 299-W10-24

3.1 Drilling

Well 299-W10-24 was drilled using an air rotary rig to a total depth of 432.5 ft bgs during October
1998. Temporary 8 5/8-in.-outside-diameter, carbon steel casing was used from ground surface to total
depth. No water was added to the well during drilling, but 250 gal were added during completion
activities. Static water level was 231.41 ft bgs on October 21, 1998.

Sediments encountered during drilling were sandy gravel and gravelly sand of the Hanford formation
from the surface to about 83 ft bgs; sand, silty sand and caliche of the Plio-Pliestocene Unit from 83 to
about 128 ft bgs; and gravel, sandy gravel and silty, sandy gravel of the Ringold Formation Unit E from
118 ft bgs to total depth at 432 ft. The Ringold Formation, lower mud unit was encountered at 409 to
413 ft bgs. : ’

Grab samples were collected at 22 ft and 59 ft bgs for analysis of particle size distribution and split
spoon samples were collected at 83 and 91 ft bgs (100% recovery for both samples). No analyses have
been made from the latter two samples. Particle size data from the shallower samples indicate that the
sediment from 22 ft bgs is 80 weight percent gravel and the sediment from 59 ft bgs is sand and gravel.
Particle size distribution data are in Appendix B.
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Sediment samples also were collected for geologic description and archive at approximately 5-ft
intervals throughout the borehole. The borehole and drill cuttings were monitored regularly for organic
vapors and radionuclide contaminants. No contamination was found.

Well 299-W10-24 was logged using high resolution, spectral gamma-ray instrumentation on Octo-
ber 17, 1998. Cesium-137 was identified between 1 and 10 ft bgs with a maximum activity of 3 pCi/g.
Cesium-137 was also identified intermittently with activity less than 0.3 pCi/g to the bottom of the well.
The geophysical logs are in Appendix C.

Groundwater samples were collected in the upper most aquifer at 286, 332, 383, 402, and 431 ft bgs.
Analytical result are in Appendix D.

3.2 Well Completion

Well 299-W10-24 was backfilled with 10 to 20 mesh silica sand to 415.6 ft bgs and cement grout
from 415.6 to 274 ft bgs. A 4-in.-inner-diameter, stainless steel, wire wrap (0.01 in. slot) screen was set
from 268 to 232.9 ft bgs. Permanent, 4-in.-inner-diameter, stainless steel casing was installed from
232.9 ft bgs to 1.8 ft above ground surface. Stainless steel centralizers were place above and below the
screen and at every 40 ft from the screen to the surface. The bottom of the screen has a 4-in. stainless
steel, end cap.

10 to 20 and 8 to 16 mesh silica sand was placed around the casing from 274 to 260.2 ft bgs, and 20
to 40 mesh silica sand was placed from 260.2 to 221 ft bgs. Bentonite pellets (3/8 in.) were placed from
221 to 218.5 ft bgs and medium bentonite chunks from 218.5 to 9.1 ft bgs. The remainder of the annulus
was filled with cement grout. A 4 ftby 4 ft by 6 in. concrete pad was placed around the well at the
surface. A protective casing with locking cap, four protective steel posts, and a brass marker stamped
with the well number were set into the concrete. The Well Construction Summary Report and the Well
Summary Sheet (as-built) are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal
control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington
Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on
existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.

3.3 Well Development and Pump Installation

Well 299-W10-24 was developed on October 23, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 2,100 gal of formation water from the well at 10 gal/min. The final
turbidity was 4.19 NTU.



A dedicated Hydrostar sampling pump was installed in well 299-W10-24 on November 11, 1998.
The sampling pump intake is at 251.20 ft depth relative to the brass cap (see Table 1).
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WELL SUMMARY SHEET
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Boring or Well No. 299-W[0-23 / BS54 S

BOREHOLE LOG
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] :_gr_nvt, 3090 med~ fr, sand 20% V.ese, SO P 21°-22° _aln;gb ,sgmp/; : Sreve
— | gse, 309 wed-Tn, Sgnd 80% bosaft, Qha/y::'s
3 — ;z:k.ry | sk gg;,‘/gf;; dry coler 10YRE/) (grey) | oVM,LEL < defect
:(0&‘Y> 1 34i38 7 ¢ 5://(/ 5anqﬂ /‘ﬂ S) (609, sanf|Add 1o.0° 8'7[:: casing
| 40 % S:/-l) weak HCI rxn Total = 45,27
| 347-43.5": Sandy Gravel (5G)
| DN (©% grave | S5% sancl. 5% silp), sanfB0%
Ho | OOV ce 2090 Fay silt v then lajers Add 10.0° 8% Zes CaSenq
_ Y43.5-4%": Sancdd (S) 1ot sand | Totelz 55.3°
_ | [ 402% vese, Y070 cse, 20 % mecl~ & 70?,#2 .
] < 120% Aa:u# (07o ofker , 10YR7/3 - pale Lrown 7
] | 48 ~52": Gravelly Sondl (<« S) =
50 ] Qx| 20% arave »eol~'5.) 509 Sand ( sc) sl Al 100" 9" o Casche
. rand; sl color g5 afove Totul = 65,3 7
_ 52-54° : Send [S) (SW
o 5% s:/{) weak Hcl pin , Sl wmocst "
60 Scete ¥2 56'~ 75 GI'ave//u Som:/ /QS) /157,;;5 200 _PST cak [oos: %
—{Crab smple _Lﬁn__i._i}‘la “scl): arave] 6070 fa tote fFormaotion
— 50 % v.Csc-cse Grab _sample for sieve analys
| ¢ ‘/D7Lmeof", (07 n R color 10YR7/3 H#2 62'- 63’
10 : 75'- 307t Sandd (5) (4 crape] 952 '
. e sond, 590 silf) grovel fo-vdu, Send) |Colleci splil spoon #1; jopHrec.
] ‘t‘:; wokK | f.{_.?_md_,_‘Léo o % B~y fh, /0 YRE/2 , mosh| 4% Lexan Liyeprs £ 750-77.0
| ! Ry b - an ofe, /S' %
vo&x SR s ‘q:q// , no pxn fo HCJ

£.6000-382 101/93)

A4



BOREHOLE LOG

Baring or Well No. 29G_ |,J|0~23 / BZ545

Sheat

2 4

of

tocation ~50 Ff. N_of 241-T Tank Farm . 200 W

iject

RCRA Dr:/lmL 199'8

Prapared By %M/ZJ Wa/:(’cr Dats &-12-9%

— M%/mm% Sl

(S/gnlhmtﬂlmel
Sample Samplo Description Commaents
Depth
T Blows or G':::Lc Dlng?::z N‘g’ ?n.l C!Gmupt‘ fayng,csgrm Pig:rm Depth of Ca D Cs
{ 80 ) an:s’p N°o Racovery © Sorting, AN Y. Min y ' ’ S?za &Tm:m%k&q mru:?"
Max Particle Sue Rnctzonto HCl .
Air, 1 wa |JEREE 80— 106 Sclly Sead) (wS) ; sancd | 87 Odex clrill Lik
— Ro{ary - i e
— (oer) l | 50% fi S'o% th'. color 10YR5/3- 94" borebole
5 .__Lrowh N molg1l _QL-S'!MAQ Bl rxen 3573'” 0D ¢35 CeS'ha
SS ¥y 100 70 E (calra rclaug) ..,J cordedd = 602: SQAJ Splct Spoon #2 3‘0’-8?.0'1; 1002 rec.
90 — 4ir NA %0 9o silf |, tr mica 5'{&4:# -8~12~93-
| leqry Casing at 85 F
_(04“) No ved confam. c&kc{caﬁ
: k] Add 10.0° 8"Bes casmq
| 98°-99": aravel Fi-vH af 10% Tofal = 115.3°
100 _— = lo{'-IOQ 5:H~y Sahcﬂ Cclnemlezﬁ— CQ/IC[(
— | A tee’-14’ 2 Sand (S) [sancl 952, 1 OVM LEL < defect
o 1 : Ser e/ 50 % 2o m .20?-
] Ll fi- v Bo, SYRS/3- reddish brown. SluoisHl 101" -106 "2 Frohtes a&'//,_;g,
] L wodd sorte s 70% ofr, 30 Zohaseld_ ~clry and drifile caliche”
1o | S-{rohg' Hcl  rxn. Ca/car-cou.s, '
] Tl 18 <237 S,'Hy Sand_(»5)
— i similar do gbove —sfzo™10s ‘)
| : ALl 1o.0° g%¢res Caging
120 _ 12871317y +hin bedds (15t or less) fofe(= 13537
] ':’__a/ﬁﬁsfc cse Soud _and S';/'/'v Sand
_ .JL&&WLL‘JMG'B* -
_— _4
[30 — 131°— ILIQ' : Silly Sahcﬂv Gravel fosG) —
S (qml»el 50?0 Saki.?g?o, sclt ’570)
- ‘0| arave eob 4w peb, 090 med peb,
| N Send 202 30 2% c3e YOP medd, ID % 1134 rilling _salicates
o e Fn-v.fu, s,‘/{ Comes axdf goes ¢ coééLeS y'éjcpl‘e_ﬁér.
| 57 1oy, Ik _gre m--lecﬁ, only lasts fo 1367
IHO 1 - '.._g_r_a._ve! rouu.&- Su_‘ muhcﬂ .'Sakcp Sd&- °VM‘ LEL <dc*ec1l.
_ S enegee andd 07 ‘qra/ﬁ Add (0.0 &"Fes casdng
] > Ho 2., afz , grans -Ae_x : of(cr Haa?-slrvom Tote/ = 155 3"
] 4 HCl rxn
149 15072 drilling indieates]
‘59'___' (149 — 173" Sandy Grayel /5@) lavge Co“/ec
— ’S'—”‘"MM'CQSP to £ Ne_racl C"’"‘""-M
| 2| 595 - basalf contenf decrease, Sand
| & 20 2, bosalf, 709 gfz. Skl poerly
Y Y I3 1 sortfed, -

AS

A.6000-382 (01793)



BOREHOLE LOG

Boring or Well No- 269 u/»-23 / BSS45

Sheot 3 of 4

Location 50" N, of 24I-T Tank Farm . 200W

Project

Proparcd 8y _ A 4ty /LD, WefKer Date 8-13-98

RC RA bm'//fh% 1998

Reviowed By Dato f
(Sign/Pint Name}

{Sign/Frint Name)
Depth Sampls Sampls Description Camments
Blows or Graphic o Group Name, Group Symbol, Grain Size
(16O 1 | andNo. | Recavery ot Samta Ametanny, Mincraopr’ e B Ty i Bate: ﬁ‘v‘éi"'
Max Particle Size, Rasctxnn to HC! -
— k] VA L 8" Oder_Dil] 4id
— (Ocee)r) > M /ﬁ-bgc_ CDB6{&§ 25” borelole
_ : 4" 0D _¢s casing_ -
| D""”"hg fudicates /; Cobffes
(70 — silt_content increase. 1637185
— Ed of siift $-13-98
] L1173~ 198" Si H\/ Sancﬂv Grevel (msG)
] (&muel 402, Sand_ 402 Siff20%) | Add 10.0%8%5es casing.
- arave ] 20% sm.cob, 30% v.csescse pef, Tota = 185.37
|50 — 40 % med, 109, Fo-v.fu, Sand 202 yexpc:e cprllma indicates _cobbles
| 0% med, 40 Fu-y. o, 10YRS5/2 - ~qray bpn, !r.l/.nq mebicates some
1 Jrv. peorly Sor{ec{" aravef r-ouucﬂ )‘uéry cemeniation
| O Saao’ Seed augk/a_r Smmﬂ 70 % q/z 102e
— Sl Laselt, 209 pfls, drmice weak HEL 1187 2 Ailling indicate
190 — 3 rxix; - 3mvc/ med fo Fine .
| 132 -1237: 0% cse~med Sond— Then 4 10,07 of 8¢5 casiug
] back fo_msG Tofalz 20537
] Silt _contest decrecce
200 — ) , ZEL . Ovrm <L dpﬁ‘l‘&c{'
Grab -l 198"~ 20 "; Send))” Grave/ (sG)
—{Zon" 203 _S_\:J&r to aégyc silt comitcn €52 | Collect jm‘ Sample 20372203 °
—] ; s Send 809 wed), (OYR5/2, mod :
— ; vol—Sorfed no mow fo HCI, el
Grah : 3 et
9\’0 : 2 I3 ' ’
— 2lo-2y° i ¢ 205’ e LYAN SI/“V sahcﬂu Grr.wc/ /’”56') C°{/rc{ 3"“6 Sam‘p[c 2/0 =21
| : ravel 409, Sn. 2, L 102)
. ; lgravel Fr sm. cobples, 30% v.cse ~cse
| 0 _peb: 40 % med, 30%o Fr-y.Fa; Sand
220___ .' 20%0 v. CSC' 302 cso, %40 % ”IQJ; 10 2o
] grFtue [ 1OYRS/2- gray L»'; morst, At 220" all Further deill
] oot wmod sorfiug - Sub Cuthngs contained) in 55 gof |
] “Sand TSP Q*Z: I0%o basald , 15 % ;e[J,' cg'um.;, C
] no  rxn HCL
230 ] 230> L] cuftings are wet.
] \ Y

A6

s PARA A0S N ICT



BOREHOLE LOG

Boring or Well

No. 299- Wlo-23/ B 85'-/51

Sheat

4 4

of

Location ~50° W of 24[-T Tank &Pm' 200w

Prepared By MW% /ZD L\/Q/K’t}- Data 9‘/‘/'98

Project

RCRA bh‘”x'hj 1998

Reviewed By ate -
{S7 gt Name) ‘!

W

{Sign/Print Name)
Sample Sampls Description * Comments
Depth
T - G‘:::‘c o Group Name, Group Symbol.-Glr:hsiz; o th . .
we or . ous P_SYT . .
o) | | S g Sol Gustesten, o, e g g Bl B e
Max Particle Size, Resaction ta HCI -
A;;l— WA 8" odex Oeill bt
(ocec-fz;ry 94" borehole
ex 2%"0D CS casing
150 ’ 2
256~ 258" : Sand ((S) (grave] tr.
Sand 5%, scit 5%) 256 "> frill guict=no grove/ |
260 ol 258~ 72" ! Sildy Sendy Grave/ fus6)
(grave| Y0% ,sand 40 %, sill 20%)
° 1oYR 4 /3~ bropon C.bvei' H ym'l‘( sorted;
. - 0 Send “sub
de > San o% (3 basall, 15%0 |
170 3 other ; no rxn HCI
v 4 End sh/'Ft 3-14-9%
. TD=272
8~15-9% ] .
280 H"‘l‘ Res GQ:hs ‘;ngpéyz"cgl

[o;: of boredo /r.

et

LI

Al

A.RANANLTR? 101°93Y




WELL CONSTRUCTION SUMMARY REPOR

Sanbate: g /22 /08
Finish Date: | 0/2.1 /98

Page _1_ of !
Specification No.: S Azeay o - |Rev.No: | |Well Name: 299 fJ10-2¢4- |Fomp WellNo: B8R STLL,
ECNs:  A/A4 Approximate Location: 24 Narfké ‘/-I-T'Tbnkﬁm 2o/

Project  RCRA Drilling /998

Other Companies: CH2M Hitl

Drilling Company: Ldt/ne Chrstensen

Driler A7, a/rqs;o/p 5 Y4

Geologists): D¢ Weekes 5 M faurcte

TEMPORARY CASING AND DRILL DEPTH

Lxage-

DRILLING METHOD/HOLE DIAMETER:: 5l sr

“SizelGrade/Lbs. Per Ft. Intarval Shoe O.DJI.D. |Auger Diameter From to .
A .&-&&ﬁ%ﬁ%’ﬁ Took @34  |DiameterFrom_O ° to /45|
MII steef 3%"’/ o rmyl___0° - #4327 3%’: / 75%" |AirRotary: TUEEY @ |Diameter FmrLI_oSI to 43251
- A.R. w/Sonic: DiameterFrom ____ to ___ |
- Diameter From : to
r - Diameter From — to l
“Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design DiameterFrom_____to __|

Drilling Fluid: A~

Total Drilled Depth: 22,5’ |HoleDia@TD: G 7

Total Amt. Of Water Added During Diilling: 250 g {/ons

Well Straightness Test Results:  A/,4

Static Water Level: Z23/¢L /7 lDate /0/2’/98

GEOPHYSICAL LOGGING -
Sondes (type) Interval Date Sondes (typs) Interval Dato
LS Spoc KUT” 0" Y22 /o/17/98 -
" - GCOMPLETEDWELL " < AR
StzeMt /Matarial Depth Thread | Siet Type Armins ol e Volume | esh
“1p Typeot 55 *1.8 - 2323 1] [ NA 1367 Zlos’ 221 |'; AW
" 1D e wrapss(THbe)| 2320 266.03] F |o.oto- M Send 1221 - 2602/ 'Elem|20-
$71p_ 55 end o 2603 -26835| £ | NA |G lorods Slicq Sind |80z - 27" |727027 ’5‘ A
| Coment Srout o’- 21" 1% Na_|lement Grovt eze” - mse P27 wa
\Med. besfonite chonks | Z:1°-2185°| 222 ] Na |Colorads Sifies Sond Mse- #3/57| Zr| 20
. ' L L Tl i OTHERACTIVITIES S C R AR R
Aquifer Test: lDats: Waell Abandoned: IYes. INo: Date:
Description: Desctiption:
DI L IrEWEITESURVEY-DATAT e s A e A
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
COMMENTSIREB!ARKS . AR Y o0
ﬂﬁq;;qq//l/ /o M/Jdﬁ ﬁée./u/OS Sa‘?‘o 99 Aaa@er‘ I?‘a/45‘ A//ﬂd/mw 9»70/°»1/ 245 87
_é_quq var e Slovek Fom Y35 —¢432.57
L% o sater 4@4_4:/”"9 well complefion 2o vnh d
Reported By: M((/ee,ée.s Raikp%\é'aeége b%: LD. Wa [ ke F
Tile: 630 agrst |Date: /o/MQ Title: @co/oq,;r/ IDam:{o/23/qg
| Signature: ﬁzgw o Signature: K@JM%

BHI-EE-181 (12/97) .
A8



0502412

Page _1  of Z.
WELL SUN_XMARY SHEET Date: jo /21 /78
Well [D: BESHL T Well Name: 299 — /0 — 2.4 ‘

Location: 25 ‘Aorts of 24 -T Tn Agrm 3

Project RCRA Drilline 1998

Prepared 8y: Dc ee kgs [Date. lq& ,./98 ReviewedBy: [ p, an7Kc r IDate: 10 23 /93
Signature: Signature: /@[{/2 7/
CONSTRUCTION DATA septnin GEOLOGIC/HYDROLOGIC DATA
Description Diagram Feet GrLa: :ic Lithologic Description
i doz2% eobbles ad 5iH)
B “carbon steel prrtetive | Bt 2225 Sithy Sindy GRAVEL (ms6)
case: +3.1-29"° i 577 SAND(S)
ﬁwf-?maf-: o' —9.1’ 'é':/aa 'l 5 ,:75-3 ‘s dy GRAV.
oy {36-37" Enyelly SAND (35)
tra i ebw gnd o l392uz” Sandy 4 GRAVEL (s6)
above ks screen and at Yol sl ¥2-59 " SAND
o bovt Yo.bt ivtervals as shon) | PR ES &3] 59-83.2"; Sandy GRAVEL
) - iiesE QAez2-8¢: S Hv;ﬁND(m )
Lop (4" 10) T ee 30 s By 8¢ SAND _86-98'S]
<stoel priser: +1.8'— 232.9¢". | i i Bllooy[2 31987 108 CAUCHE. Cale. 5end)
o %108~ 119% Sendy SILT
g '!/ , ’ ~J
plidlts 1]9—-128": SAND
Medion bontontte chunkes: |1 ERaEE : 128%148"; Sendy GRAVEL
?1-218¢5" ;‘”-"E o205 -
% borontte pelicts (f[-flug: || Lot ST 1481190" Sitly Sindy GRAVEL.
ZlB{zzl .za-wmexh,colo E-Yc, 'E P ':E X
10-20 gad 8- Colo 1o B
Silicg Sond : 260.2°~ 2.74-1 i B e aCER
Ipbik] A " 2l9o-2z28: Silty Sandy GRAVEL
ﬁ' "ODQ‘{:&nggfugsé stee | —l:.na'?é 2
Corhinvevs wire wre olo=; El:.o;':: :
slot- sireen ﬁ?rpe30¥§= B3¢ iyl
268.037 eV 228%-305 GRAVEL
Botbm oF 4500 ssendeap(@, 26838 level =2 Gofer/oe
1 274415
Dep-éhs from qrounql . Jivaler Sawpli ot 296" G4
Surface :

BHI-EE-189 (12/37)

A9



WELL SUMMARY SHEET

Page £ of 2.
Date: /0/11/98

Well ID:

B8S¥6 T

WellName: 2 99— w)o-2.4

Location: 25" Uhorth of 24/-T Tn k G, 200 W)

Project:t 2ARA. Dritlline 1998

Slovgh : 4315 432.5°

(0" borhole 0 4o I[.S "

10%" carbon steel casing 0499
was removed. v

2" borehole. Lrom 1S Su3g<”
89" carbon steel CQS{":?

to Y32 £+ pmaximum cle'p-(-k.
All temporary casings remowed
from the 9rpund.”

I}afrﬂgs 43vw1$xUVnJ sufface

Prepared By: D Ufeekeos I Date: /?/2{/78 ReviewedBy: [ D, /g 7/(3 ~ IDate: [Q‘A? 3’/9 g
Signature: M Signature: ﬂ'jﬂ%
EONST RUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depthin N
Description Diagram Feet GrLaé);xc Lithologic Deseription
0, - O°d
el 300 fodl
*,4?52252 {e0e2°,|3054355 " GRAVEL(G)
;’;;;;Ez; Weler Sa e at 332 (L)
37\‘2' €
a0,
<<§<<5§2
ORK
5%
RSS 0505|355 1409 " Sandy CRAVEL
e : i
s > -
§<<§§§§; 5G] Waler Sevudte ot 393" (hst
X o g 4
o2 % >> 2.1
SN eS 2033 - -
;;S §>§; S23L S edel Savuli ot oz (DBA)
10-20 mesh Colorada Silie SSoseh S R = w )
’ , 4 v My P
Sand Y56~ 4318 “¢32.5: &

WelerSorpa <k 431 6\
TD=432.5" lofisfe

BHI-EE-188 (12/97)
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BOREHOLE LOG

Boring or WellNo. 29y /p0_2v- ( B8SYG)

Sheat

/ G

of

pojoct LCBIF Dri.

/ﬁ'ﬂ? /778

Locstion 22 5 £+ No rth of 2 —Tﬁné'gymz/ Zol/

Reviewed By ﬁ%&%/élb tda/fer Data 10/23/?57

Prepared By pCJ(/eeéf M Date g]ﬁ%/%

(Sign/FPrint Name)

(Sign/Frint Name)

Donth Sample Sample Description Commaents
op
Graphic Group Name, Group Symbol, Grain Size
. .}, Type Blows or Log Ditt:ﬂ:uuon Soil cumf cmon Color, Mmmxm Depth of Casing, Drilling Rats, Casing
(_£._’ and No. | .Recovery y, Mir ay, Skze & Type, Bit Size, Watar Lovel
Max Particle Size, Raacuan to HC!
—I DB NB  BeEelo= 27 : Packfill, cobbles ynd pefhles (976 o0/8"10 drive barrel
2000 ] wikh oi l-(- aond sand [arye lmsolt beviders |Boullerc @ 2% S Larver then l0”

— @m&g%%ﬂm)mm 108 [OVMlend LEL <def (ooonrs
— 3 °. 2-s"" : 1 San G?ZN‘EL ms G\ Contrnuous K’L’[—cevmqg +on |
/O — \b ;_:({0 202 3, : gl Ol FE T <det”
N @) (4 pois V; soifed, SRR _Eg_gJ_dFS'Lu-FreﬁZAB s’
—|opEx | A 2872 | SAND(S) fo0fivEom, light | Losing ot 2.9 2.
| ‘2 im“'n (a’n;) roict, well sorted ~ ] e e
— NZ7E 36"~ Silty Sandy CRAVEL (orsC L ToREX me-m_o_g]_gf- 1.5’
20— 0 f4m¢ as 275 m7éru:/\( 9/Jﬂqf&lf yereasd Wil 854"0D easing,
— ::. 1A te 7;¢x o | Casing -Pallows wv#,n <
\ Nt ~702 Loot F dhe drill bit.
_,eoég%:_ | 5¢n;p/e S s1eve _gng 5,:.‘:
30: . the drill bt creates
] abovt an 2%hole .
: * Gravelly Sﬁ/\/bﬁiy)
— &/ {/ eSpnd 5/0703’1
—] A, Jry
#o — 5 qvels ige
—_ < sandrare SA-R,
— P ergte
— - 3.&.—;.&!/&’ lnese
5H— S| 2R YR  Sandy CRAIVEL(SG) B2
_ i 2l zfzsrmo/ S st simmlar o
| _".. ._'...: 7-3¢ Inﬁ@/ moa/enn‘e nm-/o Hee
— oo PRt e & 20 mm.
— \ . Lg945a4nD (S ravef voto (02,
60 —IFasba] 6t A S (0B S, color loYREL2- V3 &Z@.ﬁr Sieve aaalyses
— ODEX Co: " 00| Brovnish emvfc/ry} a[rv-famo/sf, Send v
] 22 fs Ao SA, 562 bes, 552 Vo, yodeae]
— ?5?'0-5_:&,_-@_er sorted , nme 2omm
—] :a"céizéimh&n%_@ﬂveL (:6), s02
o 0016l gmvel 45 sond S % silts gravel is 807 & 70 " SiH- confest~(0%
7 —_— .":’.':O'c.g' 5‘75 Z°2’ ot SA-SR. Sq'ne[-r mas-“f ve~
— ’9.":,’33._@_)22_53:,.22”& A-SA, (oYRS/t
— :q.;-é?.'- Some grave[ hesC®q coating
— \ 6.00.0‘ arfa reay corly sarfed foos , -
\ ROPKH Gﬁwlo e ¥/ & 80 orave decreaksty™~3° /e

A-6000-382 (01/931




BOREHOLE LOG

Boring or Well No. 299-10-2% (B 8§%>

Shest

Z G

of

Location Z$ ,&r-'Hzo‘)C ZY)-T Tk Gnm , 200W

d By DG é(/eegé:’,f fém

[

Rera DAlls

Project

nq [998

rrep

Ramwadﬂyﬁw/lpﬂé//éff Data /”/?3/7?

{Sign/Frint Name}

Data Lol/l?/? 8

(Sign/FPrint Name)

Depth

Sample

'(—:C‘f*)

fo N

Type

and No.

Blows or
Recovery

Sample Description

Commants

Group Name, Group Symbol, Grain Skxe
Dlmbuuan Soil Clnnﬁcauon Calor, Moisturo
larity, Mineralogy,
Max Particls Size, Resction to HCl

Depth of Casing, Driling Rate, Casing
Ske & Type, Bit Size, Water Lsvel

o~

NA

1o0%e

NA

100%nc.

NA

v,

‘-‘. .:",
1y

ST ¥

t
t

i

*

t
b

¢
!

|

'l.‘:l‘.l.

K

AR Y

-{r——

ncle, GRAVEL (&

Ay @80’ piele (54t brownish

Lesan lpers In_Ss —egch

eqpped andd petoined

»

.9
.o

i
AN

‘|
.

P
. -
[ M

%Vé/'rv) dry + f//q[ﬁ/t{nou‘f

Leom finers —each capped £ fE{'«Md.i

End OH;’Q' l / 98

Qulicre gy zhoct

plpetally piicep |

86 98°6): Sitty SAND (mS).same

28 -108°: & £

.S

2 white

Y
~J

.Mﬁ:ﬁ_m&”
1085119 % Saudy SUTN Y02 vf sand

"

<10 T8 SAND(E]_T-uF, lorre/z

-

4

OVRG /. timbit

nish oray
- v v'

t

+ Hcd

d d

e

:.. Ik H’ browmslx
Ol A-5A, mosfly auardz  Sfrong pen o H¢

i or‘{'u:l

Hard Glower) drilling 3

128 jyg’ -SanmaE_{‘CsGZ;éQZ

V.l Hle g reforn Lom

o75% Srael, SSHORF, 256k Inkt
,": kaﬂh!zé?g‘ g! dgﬁl Q@r/VSodﬂC[
) has Yo BN

ax

~/28"-132

+ Hel

S |#B =707

T Sy Sondy CRAE ).

Lo-go

/;/ 152, siﬁ‘\ Z, {}’7/4

rrato Heo

Voo weqk rin il

Al2

A-6000-382 (01/83)



Boring or Wall No. 299U lo 2L (5 sgiﬁél

BOREHOLE LOG '
Shest 3 of 6

Location 2{;‘/0"# of ZH-T Tagk Tom, 2000 Prjet BCRA Dril (s‘r\q [?.33

Preparad va&@f&M one /2/10/328 Reviewed By wMﬁ 2. %//’er
(Sign/Frint Name) . (Slﬂn/ﬁﬂnﬂlmc) M ’4 l? 3

Dopth Sample Sample Description {W
ep P
G'L':h‘c Group Name, Group Symbol, Grain Skze { !
, Type Blows or g Distribution, Soil Classification, Color, Meistura Depth of Casing, Dsilling Casing
(_Et_’ and No. | Rscovery [~ Serting, Angularity, Mineralogy, Ske & Type, Bit Ska, Watar Lavel
L2 Max Particls Size, Resction to HCl
4 SO =
e Opix NA Qo"' R Ead 4L /a‘/3/98
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Appendix B

Physical and Chemical Properties Data

This appendix includes the results of laboratory testing for pH, conductivity, particle size distribution,
moisture content, total inorganic carbon, and major cations and anions from 1:1 water:sediment
extractions.

Moisture content was measured as weight loss after drying an aliquot of the bulk sample at 105°C for
24 h or until weight was constant for two consecutive measurements.

Total inorganic carbon was measured from an air-dried aliquot of the <2mm fraction. The sample
was combusted in a total carbon analyzer at 975°C and the weight of evolved carbon dioxide was deter-
mined and converted to calcium carbonate equivalent. Reagent grade calcium carbonate was used as a
standard. Instrument precision was +3 wt% based on replicate measurements of reagent grade calcium
carbonate.

Exchangeable cations were determined by inductively coupled plasma analysis (ICP) after exchange
with an ammonium acetate solution. Twenty grams of air dried sediment were mixed with 50 mL of 1M
ammonium acetate for 16 h. Electrical conductivity, pH, and major cations and anions were determined
from a 1:1 water:sediment extract. The concentrations of major cations were measured with ICP, anions
were determined by ion chromatography (IC), and alkalinity was measured by titration. Electrical
conductivity and pH were determined from unfiltered aliquots and cations and anions from aliquots of
solution filtered through 0.45 pm membranes.

Particle size analysis was done using standard sieve techniques. Samples were oven dried at 105°C
for 24 h (or.until weight was constant for two consecutive measurements) prior to analysis.

Table B.1. Moisture Content, pH, and Electrical Conductivity for Samples from Well 299-W10-23

LT FuTa 0| - Moisture lectrical Conductivity ~
-‘Depth (ft):-|-Content (wt.' %) i w o(ES/em) L
21-22 3.34 125 @ 224°C
62-63 12.95 8.49 187 @22.4°C
202 - 203 3.77 8.1 67 @22.5°C
210-211 6.95 7.8 47@22.5°C

B.1




Table B.2. Extractable Cations and Anions from Samples from Well 299-W10-23

Depth (ft)

R ~

Ba." ’

.“ :K,-

“Cations' (mg/L) = - . = w30

‘Mg

4 4 ‘;Nza’ ,:A K

~|Total Cations
< | (meg/E)

‘Mo

fonovalent |""C
Cations(%) | ™

21-22

62-63
202-203
210-211

0.02

0.03
0.03
0.02

0.77

0.81
0.27
0.04

0.31

332
1.19
0.54

8.34
6.00

3.14
1.29

0.74

1.24
0.41

0.18

5191

22.80
35.18

31.30

Depth
. (@

Total --
Inorganic.

~Carbon (wt%)

as

Alkalinity |
- CaCO3~

'F

* .- Anions (mg/L) = .+ e
R . -Anions

| - Gueg/L) ©

. :C1~

NO; |:'SO

Eléctrical -
- Balance (%)

21-22
62-63
202-203
210-211

5.36
9.54
1.58
2.05

44.67
79.50
13.17
17.08

0.21
0.26
0.23
0.25

1.86
8.29
6.45
1.05

<0.06
<0.06
<0.06
<0.06

15.82
19.88
348
2.62

1.29
225
0.53
0.44

-54.30
-58.29
-25.99
-82.45

B.2




Table B.3. Particle Size Distributions of Samples from Wells 299-W10-23 and 299-W10-24

S ¢ - [ Weight of:. ¥
Partlcle T = Welght - et Dry Sample Wexght ~
Slze (mm) ,’,' Sieve® - Sample (g) Percent - Sieve’ |1 (@), - Percent
o :,2991W10-237—Depth 21to 22t - - ; L ”’299:V\[ijp;z47pepgh 251t toH

2 10 216.14 86.8 2 10 962.8 80.7
0.88 20 19.95 8.0 0.88 20 131.79 11.0
0.425 40 10.51 42 0.425 40 4751 4.0
0.25 60 0.48 0.2 0.25 60 17.12 14
0.106 140 0.24 0.1 0.106 140 16.68 14
0.075 200 0.16 0.1 0.075 200 4.66 0.4
>0.075 Pan 1.58 0.6 <0.075 Pan 12.21 1.0
Total 249.06 100.0 Total | 1192.77 100.0

542 299°W10:23—Depth 62 t0 63 £t~ =% | | 7w :299-W10-24—Depthi 60ft i

2 10 21.82 19 7 2 10 165.1 37.47
0.88 20 23.55 21.2 0.88 20 1354 30.7

0.425 40 35.11 31.6 0.425 40 85.09 19.31
0.25 60 20.54 18.5 0.25 60 23.07 52
0.106 140 5.13 4.6 0.106 140 16.59 3.8

0.075 200 1.04 0.9 0.075 200 447 1.01
>0.075 Pan 3.85 3.5 <0.075 Pan 10.93 25
Total 111.04 100.0 Total 440.65 100.0
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Appendix C

Geophysical Logs

This appendix contains the high purity, germanium spectral gamma-ray log for wells 299-W10-23

and 299-W10-24. The logs were run by Waste Management Federal Services Northwest, Inc. and log
data analyses completed by Three Rivers Scientific Company. Included with the logs are Log Header
sheets, Acceptance QA Processing data, and Log Analysis Summary Reports.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Log Header

Project: RCRA Dirilling - FY1998 Well: 299 - W10 - 23
Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well ID B8545 Water Depth  225.3 ft Total Depth 275.3
ft

Elevation Reference Ground Elevation n/a ft

Depth Reference _Ground Surface Casing Stickup 4.4 ft

Casing Diameter 8 in Depth Interval 0t0275.3 ft Thickness _ 0.322 in
Casing Diameter ___in Depth Interval ft Thickness in

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Waste Management Federal Services NW

Date/Archive File Name Aug 15,1998 H2W10023

Logging Engineers J.Meisner

Instrument Series RLSG3.1

Logging Unit RLS2

Depth Interval 0 to 200 ft Prefix B207
197.5 t0 263.5 ft Prefix B208

Instrument Calibration Date  Sep 11, 1998
Calibration Report WHC-SD-EN-TI-292, Rev. 0

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date December 13, 1998

Notes No man made radionuclides were detected.
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Depth (feet)

Project: RCRA Drilling - FY1998  Log Date: Aug 15, 1998
Borehole: 299-W10-23 (B8545) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
0 100 200 300 400 5000 10 2030 0 2 4 0 2 4
0 - T A T T H
: R
10 bR T
- > :

20 o N DI
[ y § ;
04 BT

(- é o

40 - LT T
50 o I O R
{ ]

2 . ]

60 - - R
70 - - —§ S
0 Bl
90 | L 1Z F4S T
100 _—' Repeat Interval — L —% -
110 o e
; g .

120 | o PIREN S O
; o ]

130 & hy -

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Project: RCRA Drilling - FY1998 Log Date: Aug 15, 1998
Borehole:  299-W10-23 (B8545) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium

cls pCilg pCilg pCi/g

Depth (feet)

0 100 200 300 400 5000 102030 0 2 4 0 2 4
120 ; : : o —
| 3 § ]
X . - i
130 - R N L
A v o]
140 - 5 ——z T
150 -{ - FRF
i s - -
160 -4 R T
s :
170 = - 3 F
¢ .
180 - A L
¢
g ]
190 e LA o LU =
L o]
200 { - . F4t F
| R
210 % N -
20 | R __g 1
2 : < ¢
230 L4 bt
B '( : -
240 e N
A Repeat Interval g b
250 L & L

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project. RCRA Drilling - FY1998 Log Date: Aug 15, 1998
Borehole: 299-W10-23 (B8545) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thérium
, cls pCilg pCi/g pCi/g
0 100 200 300 400 5000 102030 0 2 4 0 2 4
240 , : : : , : : ]
250 - : : - - ¢ CoL- ﬁ |
. | Repeat Interval S
260 -| v - s Hy L
; | f
270 - - - - - -
280 - . | . L
290 = . - . L
$300 - - - o -
S
8310 - L L | _ R
0
320 - . L _ ] N
330 4 . | | - L.
340 - _ . | L
350 L L . u
360 - . | _ . i
370

Cs5

Analysis by: Three Rivers Scientific



Depth (ft)

RLS Spectral Gamma Ray Borehole Survey
Acceptance QA Processing

Project: RCRA Drilling - FY1998

Log Date: Aug. 15, 1998

Borehole: 299-W10-23 (B8545) Compare Main Log & Repeat
K-40 (pCi/g) Thorium (pCi/g)
0 1 2 3 4
240 T |j | I [T T T 7 [ T T T[T 117
- L {
242 - < _
1 _ | . l
244 ] = 1 -
] —e—i A
246 - e %
] ==—{—e— —o— ]
248 _ < e e _
] —
] —e— ]
250 — _
252 ] N
254 _ _
256 ] _ | *—H! _
258 —e— —e— i
260 = l% i
] —e— I
262 ] z »—};%—H Main Log 7]
== = e Repeat
264 ] ]
0 5 10 15 20 25 Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1998 Well ID: 299-W10-23
Log Type:  HPGe Spectral Gamma Ray Log Dates: Aug 15,1998

General Notes:
Total gamma is a response to formation lithology for the entire depth logged.

The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

System Performance Verify: The pre- and post-log verification was performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for the
survey date was 2.51 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the
log date.

Repeat Interval: The repeat interval, 245 to 262 feet, agrees with the main log within acceptable limits, refer to
the Acceptance QA Processing plots.

Environmental Corrections: The KUT concentrations have been corrected for casing attenuation (entire well)

and water inside the casing (below 225.3 feet) for a centralized detector configuration. No casing correction was
applied to the total gamma due to Compton downscatter interference.

Radionuclides:
No man-made radionuclides were detected, even using a factor of 4 summing technique.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Log Header

Project: RCRA Dirilling — FY1999

Log Type: HPGe Spectral Gamma-Ray

Borehole Information

Well: 299 -W10-24 -

Well ID B8546 Water Depth 2314 ft

Elevation Reference No Data Elevation n/a ft
Depth Reference _Ground Surface Casing Stickup _1.6 ft
Casing Diameter 8 in Depth Interval 0to 423.5 ft
Casing Diameter __in Depth Interval ft

Total Depth 432.0 ft

Thickness _ 0.50 in
Thickness in

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Waste Management Federal Services NW

Date/Archive File Name Oct 17,1998 H2W10024

Logging Engineers A Pearson

Instrument Series RLSG3.1

Logging Unit RLS2 s

Depth Interval Oto 120 ft Prefix B219
135t0240ft Prefix B220
235t0360ft Prefix B221
355t0423ft Prefix B222
423 t0 400 ft Preﬁx B222 (repeat)

Instrument Calibration Date ~ Sep 11,1998 .= -

Calibration Report WHC-SD-EN- TI 292, Rev 0

Analysis Information

Company Three Rivers Scientific

Analyst Randall Price

Date Oct 27, 1998

Notes Cs-137 was identified near the surface (1t 10 ﬁ) w1th a maximum_ concentration of 3 an/g and at

intermittent locations (less than 0.3 pCi/g) to the bottom of the well. No other man made radxonuchdes

were detected.
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Project: RCRA Drilling - FY1999 Log Date: Oct. 17, 1998

Borehole:  299-W10-24 (B8546) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
c/s pCi/g " pCilg pCi/g

0 100 200 300 400 5000 1020 30 0 2 4 0 2 4 -

Depth (feet)

0 .
; SENAE
i Py :
10 4 — —-ég st
20 - T "gi ‘é? in
- § i
%1 S PRI
40 - ~ - F RS T
o0 - M
3 P
70 - - 1S T
| % P
- R R LT
100 -{ . --%? . T
- {§ -
110 -{ : - - o r
ot : 1 Main Log ’
I :| Repeat 1
120 1 1151208t o - ] ey
3 : : .
130 :

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999  Log Date: Oct. 17, 1998
Borehole: ~ 299-W10-24 (B8546)  Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
120 0 100 200 300 400 5000 10 2030 0 2 4 0 2 4 .
130 - P el
140 - - I LT
150 - - -
160 - || _ T
170 4 - -7 T
= 3 -
8180 iz T [T
< ° P
2190 - -3 C T
(] v i
200 - - s
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220 - -8 ;T
[ : : s :
i Water Depth : -
230 4 _3385.4?5. - - - -2 N e P
Main Lc;g ]
240 + :| Repeat ~ T
: :|235-240 ft 7 E P
250 L ' : : —
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999  Log Date: Oct. 17, 1998
Borehole: ~ 299-W10-24 (B8546)  Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCi/g pCi/g pCilg
240 0 100 200 300 400 5000 102030 0 2 4 0 2 ‘4 .
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW
Project: RCRA Drilling - FY1999  Log Date: Oct. 17, 1998
. Borehole: ~ 299-W10-24 (B8546)  Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
0 100 200 300 400 5000 10203 0 2 4 0 2 4 .

360 ] ? : 7T

V'V

370 -
380 |

390

¢ WL A
1.1

400 -

Mair.x Log
Repeat
400-423 ft

2 AR

|
{
|
|

Depth (feet)

A N EE R

4 9 0 . . : . : M H 1
Analysis by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999  Log Date: Oct. 17, 1998
Borehole: 299-W10-24 (B8546) Natural Radionuclides & Cs-137

Total Gamma Cs-137 Potassium Uranium Thorium
cls pCi/g pCi/g pCilg pCilg
00 100 200 300 400 5000 2 4 560 1020300 2 4 0 2 -4 .

/é M \Z

g S P

10 - B S F U T D B Ly
: L E | (e

40 - | Il

0- L H s HE
: 3 E

70 - - S —% -5t
I gMainLog: E

120 i| Repeat 114 i i LA - - i
I i1115-120 1t |3 P
130 L : : :

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Depth (feet)

Project: RCRA Drilling - FY1999 | og Date: Oct. 17, 1998
Borehole:  299-W10-24 (B8546) Natural Radionuclides & Cs-137
Total Gamma Cs-137 Potassium Uranium Thorium
: cls pCifg pCilg pCi/g pCi/g
120 0O 100 200 300 400 5000 2 4 60 1020300 2 4 0 2 -4 .
140 | - | L T
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250 L : -~

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project:
Borehole:

240

RCRA Dirilling - FY1 999 Log Date:

299-W10-24 (B8546)

Total Gamma

cls

Cs-137 Potassium Uranium Thorium -
pCi/g
0 100 200 300 400 5000 2 4 6 0 1020300 2 4 0

Oct. 17, 1998

Natural Radionuclides & Cs-137
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
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Project: RCRA Drilling - FY1999 Log Date: Oct. 17, 1998
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RCRA Drilling - FY1999
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

RCRA Dirilling - FY1999
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

RCRA Drilling - FY1999
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Depth (ft)

RLS Spectral Gamma-Ray Borehole Survey

Acceptance QA Processing
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RLS Spectral Gamma-Ray Borehole Survey
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1999 Well ID: 299-W10-24
Log Type:  HPGe Spectral Gamma-Ray Log Dates: Oct 17, 1998
General Notes:

Total gamma is a response to man made gamma-ray emitters and formation lithology from surface to 10 feet, and a
function of formation lithology below 10 feet. ’

The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

System Performance Verify: The pre- and post-log verification was performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for both
survey dates was 2.48 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the
log dates.

Repeat Interval: The repeat interval, 400 to 423 ft, and repeat at data set interface depths agree with the main log
within acceptable limits, refer to the Acceptance QA Processing plots.

Environmental Corrections: The KUT and man made radionuclide concentrations have been corrected for casing
attenuation (entire well) and water inside the casing (below 231.4 f) for a centralized detector configuration. No
casing correction was applied to the total gamma due to Compton downscatter interference.

Radionuclides:
Cs-137 was identified near the surface (1 to 10 ft) with a maximum concentration of 3 pCi/g at 5 feet and at

intermittent locations (less than 0.3 pCi/g at depths greater than 10 f) to the bottom of the well. No other man
made radionuclides detected. ’

Analysis by: Three Rivers Scientific
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Appendix D

Groundwater Chemistry Data

This appendix contains analytical results from five groundwater samples collected from 287, 325,
383, 402, and 431 ft bgs during drilling of well 299-W10-24. Columns 6 and 7 in this appendix contain
qualifiers that should be considered when using the analytical values. The definition of the qualifiers are
given below.

U

C

Undetected at the detection limit.
Inorganics - blank contamination is above the practical quantitation limit.

Organics - compound was found in the blank (blank contamination); inorganics - result is less
than the practical quantitation limit.

Orgénics - the result is estimated and less than the practical quantitation limit.
Adjusted dilution factor.

Hold time exceeded.

D.1



Table D.1. Groundwater Analytical Results of Five Samples from Well 209-W10-24

- - g . Sample | ~ - ., |Analysis |. - Lab-|. Review | Counting |Total Analysis

Constituent Filtered Date ~Value" | .Units | Qualifier |- Qualifier |- ~ Error - Error
287 ft Depth
Tritium Y 10/9/98 29,600 pCi/L 745 2,330
Cesium-137 Y 10/9/98 0.71 pCVL U 23 23
Cobalt-60 Y 10/9/98 -1.13 pCi/L U 2.58 2.58
Gross beta Y 10/9/98 221 pCi/L 8.43 20.5
Beryllium-7 Y 10/9/98 134 pCilL U 382 38.2
Cesium-134 Y 10/9/98 -1.27 pCi/L U 2.55 2.55
Antimony-125 Y 10/9/98 -3.83 pCi/L U 6.25 6.25
Europium-152 Y 10/9/98 2.55 pCi/L U 6.26 6.26
Europium-154 Y 10/9/98 -0.819 pCi/L U 7.57 7.57
Iodine-129 Y 10/9/98 0.826 pCi/L U 0.298 0.31
Strontium (elementat) Y 10/9/98 148 pg/L
Sodium Y 10/9/98 257,000 pg/L
Silver Y 10/9/98 5 pg/L U
Potassium Y 10/9/98 5,990 pg/L C
Nickel Y 10/9/98 10.8 pg/L U
Manganese Y 10/9/98 31.6 ng/L
Magnesium Y 10/9/98 10,700  pg/L
Iron Y 10/9/98 63.3 ug/L C
1,2-Dichloroethane N- 10/9/98 0.12 pg/L U
1,4-Dichlorobenzene N 10/9/98 0.17 pg/l U
Cobalt-60 N 10998 18 pCGL U 2.82 2.8
Strontium-90 N 10/9/98 0.102 pCVL U 0.304 0.306
Cesium-137 N 10/9/98  0.00217  pCilL 8] 2.39 239
Tritium N 10/9/98 29,300 pCi/lL 739 2,310
Calcium Y 10/9/98 31,700 ng/L C
Zinc Y 10/9/98 104 pg/L
Sulfate N 10/9/98 60.7 mg/L D
Europium-152 N 10/9/98 2.67 pCilL U 5.65 5.65
Europium-155 N 10/9/98 0.536 pCiL U 4.28 4.28
Antimony-125 N 10/9/98 -1.45 pCi/L U 5.26 5.26
Technetium-99 N 10/9/98 358 pCi/L 11 50.9
Cesium-134 N 10/9/98 -0.256 pCi/L U 23 23
Ruthenium-106 N 10/9/98 -11.6 pCi/L U 23.7 237
Beryllium-7 N 10/9/98 103 pCi'L U 32 32
1,1-Dichloroethane N 10/9/98 0.13 pg/L U
Carbon disulfide N 10/9/98 0.6 pg/L J
Methylenechloride N 10/9/98 02 pg/L BJ
Vinyl chloride N 10/9/98 0.18 ng/L U
1,1,1-Trichloroethane N 10/9/98 0.13 ng/L U
Benzene N 10/9/98 0.12 pg/L U
1-Butanol N 10/9/98 2.8 pg/L U
Chloroform N 10/9/98 10 ng/L
Turbidity N 10/9/98 522 NTU
Total organic carbon N 10/9/98 0.832 mg/L B
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Table D.1. (contd)

e me oo | |- Samples] .| Analysis [--;Lab - Review - “Counting [Total Analysis
“. Constituent ~ - Filtered | - ‘Date - | = | -Units- | Qualifier .| - Qualifier | Error “-|.-- - Error:
Temperature N 10/9/98 Deg C

Total dissolved solids N 10/9/98 mg/L

pH Measurement N 10/9/98 pH

Nitrogen in Nitrate N 10/9/98 mg/L D H

Nitrogen in Nitrite N 10/9/98 mg/L UD H

Conductivity N 10/9/98 umhos/cm

Alkalinity N 10/9/98 mg/L

Trichloroethene N 10/9/98 ng/L

1,1,2-Trichloroethane N 10/9/98 ng/L U

2-Butanone N 10/9/98 ug/L §)

Acetone N 10/9/98 2 pg/L BJ

Carbon tetrachloride N 10/9/98 490 ug/L D

Fluoride N 10/9/98 4.34 mg/L D

Chloride N 10/9/98 30.1 mg/L CD

trans-1,2- N 10/9/98 0.05 pg/L §)

Dichloroethylene

cis-1,2-Dichloroethylene N 10/9/98 0.13 pg/L U

Europium-154 N 10/9/98 5.74 pCi/L U 6.25 6.25
Iodine-129 N 10/9/98 0.789 pCi/L U 0.227 0.24
Potassium-40 N 10/9/98 18.8 pCilL U 53.6 53.6
Xylenes (total) N 10/9/98 0.78 ug/L §)

Tetrachloroethene N 10/9/98 02 ug/L J

Gross beta N 10/9/98 60.2 pCilL 473 7.12
Gross alpha N 10/9/98 1.22 pCilL 8) 2.15 2.16
Toluene N 10/9/98 0.5 ng/L J

4-Methyl-2-Pentanone N 10/9/98 0.24 pg/L U

Ethyl cyanide N 10/9/98 1.8 pg/L U

Vanadium Y 10/9/98 28.8 pg/L

Copper Y 10/9/98 33 pg/L B

Cobalt Y 10/9/98 24 pg/L 8]

Chromium Y 10/9/98 39 ng/L

Cadmium Y 10/9/98 2.6 ug/L U

Beryllium Y 10/9/98 0.5 ng/L U

Barium Y 10/9/98 46 ng/L

Antimony Y 10/9/98 33 pg/L U

Aluminum Y 10/9/98 20.6 pg/L ucC

Europium-155 Y 10/9/98 -3.79 pCi/L U 5.96 5.96
Technetium-99 Y 10/9/98 417 pCi/L 117 572
Ruthenium-106 Y 10/9/98 15.6 pCilL 8] 25.7 257
Potassium-40 Y 10/9/98 377 pCilL 6] 519 51.9
Gross alpha Y 10/9/98 0.923 pCi/lL U 1.44 1.45
Strontium-90 Y 10/9/98 0.0468 pCi/lL U 0.199 0.199
332 ft Depth

Tritium Y 10/12/98 26,700 pCilL 704 2,120
Cesium-137 Y 10/12/98  0.0866 pCilL U 2.39 2.39
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Table D.1. (contd)

v = - - ~Sample-[~_- — -] Analysis’]-* Lab- - |- Review | Counfing |Total Analysis

Constituent "Filtered | - Date: | ‘Value | Unifs- | Qualifier |- Qualifier |~ Error - | - Error

Strontium-90 Y 10/12/98  0.0466 pCilL U 0.213 0.213

Cobalt-60 Y 10/12/98 2.25 pCi/L U 3.19 3.19

Gross alpha Y 10/12/98  1.73 pCilL U 1.51 1.52

Gross beta Y 10/12/98 79.9 pCVL 4.82 8.65

Potassium-40 Y 10/12/98 -42.7 pCi/L U 484 4384

Beryllium-7 Y 10/12/98 28.4 pCi/L U 375 375

Ruthenium-106 Y 10/12/98 -3.15 pCi/L U 199 19.9

Cesium-134 Y 10/12/98 -1.85 pCi/L U 221 2.21

Technetium-99 Y 10/12/98 374 pCiL 11.2 52.6

Antimony-125 Y 10/12/98 -3.84 pCV/L U 6.32 6.32

Europium-155 Y 10/12/98 1.84 pCVL U 5.69 5.69

Europium-152 Y 10/12/98 -3.83 pCi/lL U 6.19 6.19

Jodine-129 Y 10/12/98 0.383 pCi/L U 0.213 0.216

Europium-154 Y 10/12/98  -0.562 pCL U 6.49 6.49

Aluminum Y 10/12/98 26.6 ng/L BC

Iron Y 10/12/98 234 pg/L C

Magnesium Y 10/12/98 17,300 ng/L

Manganese Y 10/12/98 55.2 pg/L

Nickel Y 10/12/98 10.8 pg/L U

Potassium Y 10/12/98 6,230 ng/L C

Silver Y 10/12/98 5 ng/L U

Sodium Y 10/12/98 196,000 ug/L

Strontium (elemental) Y 10/12/98 210 ng/lL

Antimony Y 10/12/98 33 pg/L U

Barium Y 10/12/98 64.1 ug/L

Beryllium Y 10/12/98 0.5 ng/L U

Cadmium Y 10/12/98 26 . pg/L U

Chromium Y 10/12/98 14.6 . pg/L

Cobalt Y 10/12/98 24 prg/L U

Copper Y 10/12/98 2.9 pg/L U

Vanadium Y 10/12/98 13.6 ng/L

Zinc Y 10/12/98 323 pg/L

Calcium Y 10/12/98 49,800 ng/L C

Tritium N 10/12/98 26,200 pCiL 697 2,080

Cesium-137 N 10/12/98  -0.894 pCi/L 6) 2.27 227

Strontium-90 N 10/12/98 0.209 pCi/L U 0.256 0.26

Cobalt-60 N 10/12/98 -1.25 pCilL U 2.28 2.28

1,4-Dichlorobenzene N 10/12/98 0.17 pg/L U

1,2-Dichloroethane N 10/12/98 0.12 pg/L U

Ethyl cyanide N 10/12/98 1.8 ng/L U

4-Methyl-2-Pentanone N 10/12/98 0.24 pg/L U

Toluene N 10/12/98 0.3 pg/L J

Gross alpha N 10/12/98 1.95 pCiL U 1.85 1.87

Gross beta N 10/12/98 729 pCilL 4.87 7.98

Tetrachloroethene N 10/12/98 0.5 ug/L J

Xylenes (total) N 10/12/98 0.78 ng/L U
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Table D.1. (contd)

S ieen toe S oo - | Sample |2 o -Analysis |- Lab—- - Review.”|-Counting” | Total Analysis
.7 -Constituent - - | Filtered | ~Date:z--| *{~%Units ;| Qualifier | "Qualifier .}- -Error . |- - “Error >
Potassium-~40 N 10/12/98 pCilL U 35 35
Beryllium-7 ’ N 10/12/98 pCilL U 36.5 36.5
Ruthenium-106 N 10/12/98 pCi/L U 21.6 21.6
Cesium-134 N 10/12/98 pCilL 8] 2.31 231
Technetium-99 N 10/12/98 pCilL 104 46.5
Antimony-125 N 10/12/98 pCi/L U 5.01 5.01
Europium-155 N 10/12/98 pCi/L U 6.04 6.04
Europium-152 N 10/12/98 pCi/L U 5.77 571
Sulfate N 10/12/98 mg/L D
Iodine-129 N 10/12/98 pCilL 8] 0.208 0.212
Europium-154 N 10/12/98 pCilL U 6.83 6.83
cis-1,2-Dichloroethylene N 10/12/98 ng/L U
trans-1,2- N 10/12/98 pg/L U
Dichloroethylene
Chloride N 10/12/98 25 mg/L CD
Fluoride N 10/12/98 4.96 mg/L D
Carbon tetrachloride N 10/12/98 1,600 pg/L D
Acetone N 10/12/98 0.21 ng/L U
Chloroform N 10/12/98 25 ng/L
1-Butanol N 10/12/98 2.8 pg/L U
Benzene N 10/12/98  0.12 pg/L U
1,1,1-Trichloroethane N 10/12/98 0.13 pg/L U
Vinyl chloride N 10/12/98 0.18 pg/l U
Methylenechloride N 10/12/98 0.4 ng/L BJ
Carbon disulfide N 10/12/98 0.15 pg/L - U
1,1-Dichloroethane N 10/12/98 0.13 pg/l U
2-Butanone N 10/12/98 0.61 ng/L U
1,1,2-Trichloroethane - N 10/12/98 0.11 ng/L U
Trichloroethene N 10/12/98 11 pg/L
Alkalinity N 10/12/98 154 mg/L
Conductivity N 10/12/98 1,156  pmhos/cm
Nitrogen in Nitrite N 10/12/98 0.017 mg/L U
Nitrogen in Nitrate N 10/12/98 100 mg/L D
pH Measurement N 10/12/98 7.75 pH
Total dissolved solids N 10/12/98 923 mg/L
Temperature N 10/12/98 18.8 DegC
Total organic carbon N 10/12/98  0.558 mg/L B
Turbidity N 10/12/98 272 NTU
383 ft Depth
Tritium Y 10/13/98 19,500 pCiL 604 1,590
Cesium-137 Y 10/13/98 -1.48 pCilL 8] 2.26 2.26
Strontium-90 Y 10/13/98  -0.0374 pCiL U 0.269 0.27
Cobalt-60 Y 10/13/98 -0.343 pCV/L U 2.7 2.7
Gross alpha Y 10/13/98 321 pCi/L 1.94 1.98
Gross beta Y 10/13/98 473 pCilL 3.72 57
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Table D.1. (contd)

~eez 2w | o _[-Sample-] -~ “TAualysis ] Lab .| Review ] Counting |Total Analysis
-~ “-Constituent ~ . | Filtered | -Date.":|— Value ‘|- Units' .| Qualifier | “Qualifier-| - Efror. |-~ Error ' -
Potassium-40 Y 10/13/98 -29.9 pCi/L U 55 55
Beryllium-7 Y 10/13/98 18.6 pCilL U 303 303
Ruthenium-106 Y 10/13/98 0.552 pCi/L 8) 21.1 21.1
Cesium-134 Y 10/13/98  -0.953 pCilL U 234 2.34
Technetium-99 Y 10/13/98 199 pCilL 8.82 343
Antimony-125 Y 10/13/98 1.16 pCi/L U 5.25 5.25
Europium-155 Y 10/13/98 1.18 pCi/L U 437 437
Europium-152 Y 10/13/98 -1.85 pCi/L U 5.17 517
Iodine-129 Y 10/13/98 0.465 pCiL U 0.222 0.227
Europium-154 Y 10/13/98 -1.5 pCi/L U 7.06 7.06
Aluminum Y 10/13/98 20.6 pg/L UucC
Iron Y 10/13/98 251 ng/L C
Magnesium Y 10/13/98 27,700 pg/L
Manganese Y 10/13/98 55.5 ug/L
Nickel Y 10/13/98 10.8 ng/L U
Potassium Y 10/13/98 6,960 pg/L C
Silver Y 10/13/98 5 pg/L U
Sodium Y 10/13/98 98,200 pg/l
Strontium (elemental) Y 10/13/98 323 pg/l
Antimony Y 10/13/98 33 png/L U
Barium Y 10/13/98 86 pg/L
Beryllium Y 10/13/98 0.5 pg/L U
Cadmium Y 10/13/98 26 ng/L U
Chromium Y 10/13/98 9 ng/L B
Cobalt Y 10/13/98 24 ng/L U
Copper Y 10/13/98 32 ng/L B
Vanadium Y 10/13/98 124 ng/L
Zinc Y 10/13/98 644 pg/L
Calcium Y 10/13/98 78,500 ug/L C
Tritium N 10/13/98 20,600 pCi/L 623 1,670
Acetone N 10/13/98 18 pg/L BID
Carbon tetrachloride N 10/13/98 780 pe/L D
Fluoride N 10/13/98 227 mg/L D
Chloride N 10/13/98 187 mg/L CD
trans-1,2- N 10/13/98 0.11 ng/l UDb
Dichloroethylene
cis-1,2-Dichloroethylene N 10/13/98 0.25 ug/L UD
Europium-154 N 10/13/98 2.51 pCi/L 0] 547 547
Iodine-129 N 10/13/98 0.243 pCilL U 0.216 0.218
Sulfate N 10/13/98 61.2 mg/L D
Europium-152 N 10/13/98 -1.53 pCi/L §) 5.18 5.18
Europium-155 N 10/13/98 5.79 pCilL U 4.71 471
Antimony-125 N 10/13/98 0.241 pCi/L U 6.03 6.03
Technetium-99 N 10/13/98 212 pCilL 9.04 356
Cesium-134 N 10/13/98  -0.532 pCilL U 2.29 229
Ruthenium-106 N 10/13/98 -114 pCi/L U 233 23.3
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Table D.1. (contd)

See m ¢ | .| Samplesfe= "~ ] Analysis | --dab - | Reyiew* |Counting: | Total-Analysis
" _“Constitaent - _ | Filtered-|. ‘Date = | - Value: -| :-Units. *| ‘Qualifier | Qualifier-|~- Error | -~ Error - -

Beryllium-7 N 10/13/98 11.9 pCilL U 333 333
Potassium-40 N 10/13/98 -5.14 pCilL U 472 472
Xylenes (total) N 10/13/98 1.6 pg/L UD

Tetrachloroethene N 10/13/98 0.23 pg/L UD

Gross beta N 10/13/98 48.6 pCi/L 3.81 5.79
Gross alpha N 10/13/98 6.41 pCilL 3.52 3.57
Toluene N 10/13/98 0.16 pg/L Ub

4-Methyl-2-Pentanone N 10/13/98 0.47 pg/L UD

Ethyl cyanide N 10/13/98 35 pg/L UD

1,2-Dichloroethane N 10/13/98 0.24 pg/L UD

1,4-Dichlorobenzene N 10/13/98 0.34 pg/L UD

Cobalt-60 N 10/13/98  0.259 pCilL U 2.22 222
Strontium-90 N 10/13/98  -0.107 pCi/L U 0.258 0.259
Cesium-137 N 10/13/98 .11 pCilL U 2.11 2.11
Tritium N 10/13/98 20,500 pCilL 615 1,660
Calcium Y 10/13/98 78,800 ng/L C

Zinc Y 10/13/98 67.9 pg/L

Vanadium Y 10/13/98 12.9 ug/L

Copper Y 10/13/98 29 pg/L U

Cobalt Y 10/13/98 2.4 pg/L U

Chromium Y 10/13/98 8.5 pg/L B

Cadmium Y 10/13/98 2.6 g/l U

Beryllium Y 10/13/98 0.5 pg/L U

Barium Y 10/13/98 86.4 pe/L

Antimony Y 10/13/98 33 pg/L U

Strontium (elemental) Y 10/13/98 325 pg/L

Sodium Y 10/13/98 98,400 ng/L

Silver Y 10/13/98 5 pg/l U

Potassium Y 10/13/98 7,440 ng/L C

Nickel Y 10/13/98 10.8 ng/L U

Manganese Y 10/13/98 56.2 pg/L

Magnesium Y 10/13/98 27,800 ng/l

Iron Y 10/13/98 261 pg/L C

Aluminum Y 10/13/98 215 pg/L BC

Europium-154 Y 10/13/98 -3.48 pCilL U 7.69 ) 7.69
Todine-129 Y 10/13/98  0.363 pCi/L U 0.25 0.253
Europium-152 Y 10/13/98 -3.1 pCV/L U 6.44 6.44
Europium-155 Y 10/13/98 -2.02 pCV/L U 4.45 445
Antimony-125 Y 10/13/98 0.659 pCilL U 541 541
Technetium-99 Y 10/13/98 200 pCVL 8.85 344
Cesium-134 Y 10/13/98 =32 pCilL U 2.34 234
Ruthenium-106 Y 10/13/98 ° -16 pCi’lL u 239 23.9
Beryllium-7 Y 10/13/98 6.72 pCi/'L U 26.8 26.8
Potassium-40 Y 10/13/98 -10.3 pCi/L U 515 515
Gross beta Y 10/13/98 49.8 pCilL 3.88 6.04
Gross alpha Y 10/13/98 -1.01 pCi/L U 1.02 1.02
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Table D.1. (contd)

cemeeado o oo Sample T T SAnalysis [ Xab: |  Counting _{Total Analysis
. _ ..Constituent - Filtered | ~'Date . |- Value |- Unifs-" | Qualifier: -~ =Error. -] .= Error -
Cobalt-60 Y 10/13/98 1.51 pCV/L U 229 229
Strontium-90 Y 10/13/98  -0.0389 pCi/L U 0.233 0.233
Cesium-137 Y 10/13/98 203 pCi/L 6) 234 234
Total organic carbon N 10/13/98 0417 mg/L B

Total dissolved solids N 10/13/98 787 mg/L

Nitrogen in Nitrate N 10/13/98 78.8 mg/L D

Nitrogen in Nitrite N 10/13/98 0.017 mg/L U

Alkalinity N 10/13/98 0.299 mg/L U

Trichloroethene N 10/13/98 6 pg/L DJ

1,1,2-Trichloroethane N 10/13/98 0.22 ug/L UD

2-Butanone N 10/13/98 12 pg/l UD

1,1-Dichloroethane N 10/13/98 0.25 ug/L UD

Carbon disulfide N 10/13/98 0.3 ng/L uUD

Methylenechloride N 10/13/98 8 pe/L BID

Vinyl chloride N 10/13/98 0.36 pg/l Ub

1,1,1-Trichloroethane N 10/13/98 0.26 ug/L UD

Benzene N 10/13/98 0.24 pg/L UDb

1-Butanol N 10/13/98 5.7 pg/L UD

Chloroform N 10/13/98 13 png/lL D

Tritium Y 10/13/98 20,500 pCi/L 618 1,660
Cesium-137 N 10/13/98 1.77 pCi/L §) 241 241
Strontium-90 N 10/13/98 0.143 pCi/lL U 0.274 0.277
Cobalt-60 N 10/13/98 0.184 pCi/L U 2.67 2.67
1,4-Dichlorobenzene N 10/13/98 0.17 ng/L U

1,2-Dichloroethane N 10/13/98 0.12 ng/l U

Ethyl cyanide N 10/13/98 1.8 pg/L U

4-Methyl-2-Pentanone N 10/13/98 0.24 pe/L U

Toluene N 10/13/98 0.08 ng/L U

Gross alpha N 10/13/98 2.46 pCi/L U 1.78 1.8
Gross beta N 10/13/98 502 pCi/L 3.89 5.93
Tetrachloroethene N 10/13/98 0.11 pg/L U

Xylenes (total) N 10/13/98 0.78 ng/L U

Potassium-40 N 10/13/98 227 pCi/L U 395 39.5
Beryllium-7 N 10/13/98 -17.6 pCi/lL U 324 324
Ruthenium-106 N 10/13/98 -2.59 pCi’lL 8) 19.5 19.5
Cesium-134 N 10/13/98 -14 pCi/L U 2.38 238
Technetium-99 N 10/13/98 195 pCi/L 8.78 339
Antimony-125 N 10/13/98  -0.359 pCiL U 5.11 5.11
Europium-155 N 10/13/98 -1.02 pCi/L U 5.85 5.85
Europium-152 N 10/13/98 0.205 pCi/L U 4.89 4.89
Sulfate N 10/13/98 60.2 mg/L D

Iodine-129 N 10/13/98 0.389 pCi/L U 0.254 0.257
Europium-154 N 10/13/98  -0.792 pCi/L U 7.57 7.57
cis-1,2-Dichloroethylene N 10/13/98 0.13 pg/L U

trans-1,2- N 10/13/98 0.05 ng/L U

Dichloroethylene
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Table D.1. (contd)

T Sample | . | Analysis]-_Lab—_ |-Review: | Counting |TotalAnalysis
;. Constituent ~ - | Filtered |- :Date - | ~Valae | . Unifs --|-Qualifier-| Qualifier-"{ - Error. " "Error- -’
Chloride N 10/13/98 18.7 mg/L CD

Fluoride N 10/13/98 222 mg/L D

Carbon tetrachloride N 10/13/98 730 ng/L D

Acetone N 10/13/98 0.21 pg/l U

Chloroform N 10/13/98 13 ug/L

1-Butanol N 10/13/98 2.8 ng/L U

Benzene N 10/13/98 0.12 pg/L U

1,1,1-Trichloroethane N 10/13/98 0.13 pe/l 6)

Vinyl chloride N 10/13/98 0.18 ng/L U

Methylenechloride N 10/13/98 0.16 pg/L U

Carbon disulfide N 10/13/98 0.3 pg/L J

1,1-Dichloroethane N 10/13/98 0.13 ng/L U

2-Butanone N 10/13/98 0.61 ng/L U

1,1,2-Trichloroethane N 10/13/98 0.11 pg/L U

Trichloroethene N 10/13/98 6 pg/L

Alkalinity N 10/13/98 144 mg/L

Nitrogen in Nitrite N 10/1398  0.017 mg/L U

Nitrogen in Nitrate N 10/13/98  78.8 mg/L D

Total dissolved solids N 10/13/98 787 mg/L

Total organic carbon N 10/13/98 0.278 mg/L B

402 ft Depth .

Tritium Y 10/15/98 12,700 pCilL 498 1,110
Cesium-137 Y 10/15/98  -0.742 pCi/L U 2.02 2.02
Strontium-90 Y 10/15/98  0.0961 pCi/L U 0.232 0.234
Cobalt-60 Y 10/15/98 0.238 pCi/L U 2.52 2.52
Gross alpha Y 10/15/98 0.824 pCilL U 143 1.44
Gross beta Y 10/15/98 344 pCiL 3.19 4.44
Potassium-40 Y 10/15/98 9.13 pCi/L §) 399 399
Beryllium-7 Y 10/15/98 4 pCi/L U 30.5 30.5
Ruthenium-106 Y 10/15/98 -17.6 pCi/L U 22.8 228
Cesium-134 Y 10/15/98 -1.87 pCi/ll ¢) 2.92 2.92
Technetium-99 Y 10/15/98 128 pCi/L : 7.76 276
Antimony-125 Y 10/15/98 -4.36 pCi/L §) 6.01 6.01
Europium-155 Y 10/15/98 4.51 pCilL U 5.54 5.54
Europium-152 Y 10/15/98  -0.996 pCi/L U 5.47 5.47
Todine-129 Y 10/15/98 0.263 pCilL 18) 0.184 0.186
Europium-154 Y 10/15/98 3 pCilL U 6.87 6.87
Aluminum Y 10/15/98 20.6 ug/L ucC

Iron Y 10/15/98 260 ug/L C

Magnesium Y 10/15/98 28,700 pg/L

Manganese Y 10/15/98 674 ng/L

Nickel Y 10/15/98 10.8 pe/L 18]

Potassium Y 10/15/98 5,800 pe/L

Silver Y 10/15/98 5 pg/lL U

Sodium Y 10/15/98 57,100 pg/l
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Table D.1. (contd)

R - —JS'ampnle;_\ +"z7 o[- Analysis-[-, .- Lab |- -Review .| Counting [Total'Analysis
>, ~Constituent Filtered | Date " | -Value -'| Unifs:~ | Qualifier | “Qualifier |-~ Error |- Error-
Strontium (elemental) Y 10/15/98 335 ug/L
Antimony Y 10/15/98 33 ng/L U
Barium Y 10/15/98 81.1 ng/L
Beryllium Y 10/15/98 0.5 pg/L U
Cadmijum Y 10/15/98 2.6 ng/L U
Chromium Y 10/15/98 27 ug/L U
Cobalt Y 10/15/98 24 pg/L U
Copper Y 10/15/98 5.8 ng/L B
Vanadium Y 10/15/98 10 pg/L
Zinc Y 10/15/98 19.3 pg/l
Calcium Y 10/15/98 80,200 ug/L C
Tritium N 10/15/98 12,100 pCi/L 488 1,070
Cesium-137 N 10/15/98 0.41 pCi/L U 2.38 2.38
Strontium-90 N 10/15/98 0.0581 pCVL U 0.196 0.196
Cobalt-60 N 10/15/98 0.584 pCi/L U 2.88 2.88
1,4-Dichlorobenzene N 10/15/98 0.17 ug/L U
1,2-Dichloroethane N 10/15/98 0.12 ng/L U
Ethyl cyanide N 10/15/98 1.8 pg/L U
4-Methyl-2-Pentanone N 10/15/98 0.24 ng/L U
Toluene N 10/15/98 04 pg/L J
Tetrahydrofuran N 10/15/98 1.5 pg/l U
Gross alpha N 10/15/98 0.866 pCi/L U 1.25 1.26
Gross beta N 10/15/98 329 pCi/L 3.17 4.39
Tetrachloroethene N 10/15/98 0.11 pg/L U
Xylenes (total) N 10/15/98 0.78 ng/L U
Potassium-40 N 10/15/98 -8.75 pCi/L U 372 372
Beryllium-7 N 10/15/98 3.67 pCilL U 385 38.5
Ruthenium-106 N 10/15/98 4.03 pCilL U 213 213
Cesium-134 N 10/15/98 0.184 pCilL U 2.54 2.54
Technetium-99 N 10/15/98 126 pCilL 7.74 274
Antimony-125 N 10/15/98 2.03 pCi/L U 5.62 5.62
Europium-155 N 10/15/98 3.65 pCilL U 52 52
Europium-152 N 10/15/98 -4.76 pCilL U 6.04 6.04
Sulfate N 10/15/98 59.7 mg/L D
Iodine-129 N 10/15/98 0.33 pCilL U 0.169 0.172
Europium-154 N 10/15/98 0.638 pCi/L U 7.45 7.45
cis-1,2-Dichloroethylene N 10/15/98 0.13 pug/L U
trans-1,2- N 10/15/98 0.05 pg/L 6]
Dichloroethylene
Chloride N 10/15/98 162 mg/L CD
Fluoride N 10/15/98 1.37 mg/L D
Carbon tetrachloride N 10/15/98 360 ng/L D
Acetone N 10/15/98 0.21 pg/L U
Chloroform N 10/15/98 7 ug/L
1-Butanol N 10/15/98 2.8 ng/lL U
Benzene N 10/15/98 0.12 pg/L U
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Table D.1. (contd)

i 7 ] - |- Samples]. .. == [Analysis| . Lab - |-Review .| Counting |Total Analysis
I "~Constituent - - | Filtered .| Date ~|” Value .| Uiits' : | ‘Qualifier | Qualifier |- “Error ~ | ~“Error
1,1,1-Trichloroethane N 10/15/98 0.13 ng/L U

Vinyl chloride N 10/15/98 0.18 ug/L §)

Methylenechloride N 10/15/98 0.16 pg/L U

Carbon disulfide N 10/15/98 0.4 pg/L J

1,1-Dichloroethane N 10/15/98 0.15 pg/L U

2-Butanone N 10/15/98 0.61 pg/L U

1,1,2-Trichloroethane N 10/15/98 0.11 pg/L U

Trichloroethene N 10/15/98 4 ug/L J

Alkalinity N 10/15/98 129 mg/L

Nitrogen in Nitrite N 10/15/98 0.017 mg/L U

Nitrogen in Nitrate N 10/15/98 68.1 mg/L D

Total dissolved solids N 10/15/98 712 mg/L

Total organic carbon N 10/15/98 0.594 mg/L BC

431 ft Depth

Tritium Y 10/16/98 9,220 pCVL 423 847
Cesium-137 Y 10/16/98 0.643 pCiL 8] 2.14 2.14
Strontium-90 Y 10/16/98 0.0978 pCi/'L u 0.257 0.258
Cobalt-60 Y 10/16/98 2.21 pCi/L 8) 246 2.46
Gross alpha Y 10/16/98  -0.0595 pCV/L 8) 1.13 1.13
Gross beta Y 10/16/98 246 pCilL 2.78 3.52
Potassium-40 Y 10/16/98 =359 pCVL U 46.7 46.7
Beryllium-7 Y 10/16/98 213 pCi/L U 352 352
Ruthenium-106 Y 10/16/98 3.23 pCiL U 204 204
Cesium-134 Y 10/16/98 -1.5 pCi/L U 2.17 2.17
Technetium-99 Y 10/16/98 105 pCiL 7.28 24.8
Antimony-125 Y 10/16/98 1.14 pCilL U 6.06 6.06
Europium-155 Y 10/16/98  0.0152 pCVL U 42 42
Europium-152 Y 10/16/98 2.05 pCi/L U 54 54
Iodine-129 Y 10/16/98 0.258 pCi/L 8) 0.178 0.18
Europium-154 Y 10/16/98 1.1 pCi/L U 5.7 5.71
Aluminum Y 10/16/98 20.6 ug/L ucC

Iron Y 10/16/98 213 pg/L C

Magnesium Y 10/16/98 30,400 ng/L

Manganese Y 10/16/98 714 pg/L

Nickel Y 10/16/98 10.8 pg/l U

Potassium Y 10/16/98 6,040 pg/L C

Silver Y 10/16/98 5 ng/L U

Sodium Y 10/16/98 41,900 pg/L

Strontium (elemental) Y 10/16/98 348 ug/L

Antimony Y 10/16/98 33 pg/L U

Barium Y 10/16/98 824 ng/L

Beryllium Y 10/16/98 0.5 pg/L U

Cadmium Y 10/16/98 2.6 ng/L U

Chromium Y 10/16/98 2.7 pg/L U

Cobalt Y 10/16/98 24 pg/L U
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Table D.1. (contd)

T, i ] Sample T o T Aalysis |- - Lab - |- Review ~| -Counting | Total Analysis
| Filtered | ~Date>"| : Value™%| *“Units-~ | Qualifiér-| “Qualifier :| - Etror- || 2 -Error - .

Y 10/16/98 52 pg/L B

Y 10/16/98 10.8 pg/L

Y 10/16/98 274 pg/L

Y 10/16/98 84,500 pg/L C

N 10/16/98 8,660 pCilL 410 806
Cesium-137 N 10/16/98 0.684 pCilL U 2.13 2.13
Strontium-90 N 10/16/98  0.0475 pCilL U 0.323 0.324
Cobalt-60 N 10/16/98  0.0535 pCi/L U 2.47 247
1,4-Dichlorobenzene N 10/16/98 0.17 png/L U
1,2-Dichloroethane N 10/16/98 0.12 ng/L U
Ethyl cyanide N 10/16/98 1.8 pg/L U
4-Methyl-2-Pentanone N 10/16/98 0.24 pg/L U
Toluene N 10/16/98 0.08 pg/L U
Gross alpha N 10/16/98  -0.769 pCilL U 0.729 0.733
Gross beta N 10/16/98 292 pCilL 2.98 4
Tetrachloroethene N 10/16/98 0.11 pg/L U
Xylenes (total) N 10/16/98  0.78 pg/L U
Potassium-40 N 10/16/98 16.3 pCilL U 58.6 58.6
Beryllium-7 N 10/16/98 19.7 pCi/L U 30.6 306
Ruthenium-106 N 10/16/98 -10.9 pCilL U 20.8 20.8
Cesium-134 N 10/16/98 0.601 pCi/L. U 19 1.9
Technetium-99 N 10/16/98 96.2 pCi/L 7.12 24
Antimony-125 N 10/16/98 3.22 pCi/L U 5.45 5.45
Europium-155 N 10/16/98 0.784 pCi/L U 4.05 4.05
Europium-152 N 10/16/98 1.61 _ pCilL U 5.19 5.19
Sulfate N 10/16/98 56.9 mg/L CD
Todine-129 N 10/16/98  0.0405 pCi/L U 0.233 0.233
Europium-154 N 10/16/98 6.23 pCilL U 7.59 7.59
cis-1,2-Dichloroethylene N 10/16/98 0.13 ng/L U
trans-1,2- N 10/16/98 0.05 pg/l U
Dichloroethylene
Chloride N 10/16/98 13.6 mg/L D
Fluoride N 10/16/98 0.721 mg/L
Carbon tetrachloride N 10/16/98 220 ug/L D
Acetone N 10/16/98 0.21 ng/lL U
Chloroform N 10/16/98 6 ng/L
1-Butanol N 10/16/98 28 pg/l U
Benzene N 10/16/98 0.12 pg/L U
1,1,1-Trichloroethane N 10/16/98 0.13 ng/L 8]
Vinyl chloride N 10/16/98 0.18 pg/L 8)
Methylenechloride N 10/16/98 0.16 pg/L U
Carbon disulfide N 10/16/98 0.3 pe/L J
1,1-Dichloroethane N 10/16/98 0.13 pg/L U
2-Butanone N 10/16/98 0.61 pg/l U
1,1,2-Trichloroethane N 10/16/98 0.11 pg/L U
Trichloroethene N 10/16/98 3 pg/L J
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Table D.1. (contd)

.7 .| - -] Sample |- .. |Analysis| ~Lab. | Review :| Counting [Total Analysis
- .~Constituent ~ Filtered- |. Ddte~ | ~Value: | “Units :| Qualifier |  Qualifier’] Error | . -Error
Alkalinity N 10/16/98 123 mg/L

Nitrogen in Nitrite N 10/16/98  0.017 mg/L U H

Nitrogen in Nitrate N 10/16/98 63.7 mg/L D H

Total dissolved solids N 10/16/98 658 mg/L H

Total organic carbon N 10/16/98 0.512 mg/L BC

Conductivity N 12/15/98 1,225 pmhos/cm

pH Measurement N 12/15/98  8.63 pH

Temperature N 12/15/98 18.1 DegC

Turbidity N 12/15/98 482 NTU
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