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INORGANIC CASE NARRATIVE
1. This narrative covers the analyses of 4 water samples.
2. The samples were prepared and analyzed in accordance with the methods checked on the

attached glossary. For NPDES samples: Ammonia distillations for method 350.3 were
not performed as specified in 40 CFR part 136.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blanks were within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The

duplicate LCS were within the 20% Relative Percent Difference (RPD) control limit.
7. The matrix spike recovery for Ammonia was within the 75-125% control limits.

8. The replicate analyses were within the 20% RPD control limit.

A\ﬁ:‘c Q*/ 3-13-95

;/ J. Michael Taylor Date
T Vice President
Philadelphia Analytical Laboratory

njp\i02-272

The resuits presented in this report relate only to the analytical testing and conditions of the samples a1 receipt and during storage. All pages of this report ate
mtegral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 14 pages.
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WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

Acidity

__Alkalinity _ Bicarbonate __Carbonate
BOD

lon Chromatography:

_ Bromide _ Chloride __ Fluoride

_ Nitrite __Nitrate _ Phosphate

_ Sulfate _ Formate __ Acetate __Oxalate
Chloride

Chlorine Residual

Cyanide Amenable to Chlorination
Cyanide (Total)

Cyanide, Weak Acid Dissociable

COD

Color

Corrosivity (by Coupon)

Chromium VI

Fluoride

Hardness, Calcium

Hardness, Total

Iodide

Surfactant

__Nitrate-Nitrite __ Nitrate __ Nitrite
Ammonia

Total__Kjeldahl Nitrogen _ Organic Nitrogen
Total -_Organic __Inorganic Carbon

Oil and Grease

__pH _pH, Paper

Petroleum Hydrocarbons, Total Recoverable
Phenoi

_ Ortho Phosphate __Total Phosphate

Salinity

Settleable Solids

Sulfide

Reactive _Cyanide _ Sulfide
Silica

Sulfite

Sulfate

Specific Conductance
Specific Gravity

_TCLP _TCLV

Synthetic Precipitation Leach

Tolal _ Dissolved _ Suspended __Solids
Total Organic Halides

Turbidity

EPA 600
3051
3101
__405.1

3000
3000
__3000
_3252
__330.5 (mod)
_ 3352
_3352

4104 (mod)
1102

__3402
2152
_1302

4251
3532
5503
_3514
4151
1501
_418.1

4201 __ 4202
_365.2

__160.5
_ 3762 _376.1

_370.1
3711
3754
_1201

160_.1 2 3
_450.1
__1801

Volatile Solids __Total _ Dissolved _ Suspended __160.4

Other:

RFW 2].21-034/A-08/95

Method:

SW846

9056

%056

9056

9251

__9010A
__S010A _ 9012

__1110 (mod)
__T196A

__9030A
_Sec73

9038
9050

_ 1311
_ 1312

9020B

OTHER

__5210B (b)

__ILM04.0 (e)
__412(a) __4500CN-I (b)
_ 5220 C (b)

__3500Cr-D (b)

__ASTM D19P202 (1)

_4500PB_C
__210A (a) __25208 (b)

__213E (a)




METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.
* = Indicates that the original sample result is greater than 4x the spike amount added.
ABBREVIATIONS
MB = Method or Preparation Blank.

MS = Matrix Spike.
MSD = Matrix Spike Duplicate.

REP =

LC =
NC =

Sample Replicate
Laboratory Control Sample.
Not calculated.

A suffix of -R, -§, or -T following these codes indicate a replicate, spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1.

2.

ASTM Standard Methods.

USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020).

Test Methods for Evaluating Solid Waste (USEPA SW-846).

Standard Methods for the Examination of Water and Waste, 16 ed., (1989).

Standard Methods for the Examination of Water and Waste, 17 ed., (1983)

Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd. Ed.
(1986)

Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, WI (1965)

USEPA Contract Laboratory Program, Statement of Work for Inorganic Anaiysis.

Code of Federal Regulations.

RFW 21-21L-034/D-06/96
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CLIENT: TNU-HANFORD C99-020
WORK ORDER: 10985-001-001-%399

SAMPLE

-001

-002

-003

-004

SITE ID

e

BOTMS2

BOTM53

BOTMES

BOTR29

Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT

=00
AMNALYTE
AEEEERERESELETEEEERSEE SN
0il & Greama Gravimetri
Qil & Greass Gravimetri

0il & Greape Gravimetri

Ammonia, as N

03/16/99

RECRA LOT #: 9902L272

REPORTING
RESULT UNITS LIMIT
T EEEEER EEERREE =W .
1.1 MG/L 1.1
1.1 MG/L 1.1
1.4 MG/L 1.1
0,10 u MG/L 0.10

DILUTION
FACTOR

1.0

1.0
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Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIENT: TNU-HANFORD C$9-020
WORK ORDER: 10%85-001-001-9989-00

SAMPLE SITE 1ID . ANALYTE

BLANK10 99LOGO07-MB1 0il & Grease Gravimetri

BLANK10 99LAMAL0 -MEB1 Ammonia, as N

03/16/9%9

RECRA LOT #: 92902L272

RESULT
===r=aer

1.0 u

¢.10 u

REBPORTING DILUTION
UNITS  LIMIT FACTOR
EEmEES - R
MG/L 1.0 1.0
MG/L 0.10 1.0
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Recra LabNet - Lionville

INORGANICS ACCURACY REPORT

03/16/99

CLIENT: TNU-HANFORD C99-020 RECRA LOT #: 9902L272
WORK ORDRR: 10985-001-001-9999-00
SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT XRECOV
am =am ammm zmw = == = samrgme
-004 BOTP29 Ammenia, as N 0,56 0.10u 1.0 95.6
BLANK10 99LOG007 -MB1 0il & Greaee Gravimetr 32.5 1.0u 32.6 89.7
0il & Greage - Grav M 32.8 1.0 u 34.7 94.6
BLANK10 99LAMALIO-MB1 Ammonia, as N ¢,99 0.10u 1.0 99.3
Ammonia, as N MSD 0.94 0.10u 1.9 94,1

DILUTION

FACTOR (SPK)

SEmcTzEmaz
1.0
1.0
1.0
1.0
1.0
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Recra LabNet - Licnville

INORGANICS DUPLICATE SPIKE REPORT 03/16/9%

CLIENT: TNU-HANFORD C359-020
WORK ORDER: 10985-001-001-99%3%3-00

SAMPLE SITE Ib ANALYTE

[ ST P samaxzs=
BLANK10 99LOGC07 -MB1 0il & Grease - Grav
BLANK10 99LAMA10-MB1 Ammonia, as N

RECRA LOT #: 9902L272

SPIKE#1 SPIKE#2
$REBCOV SRECOV SDIFF

—mm=zEw sSsxEsm Taccem
99.7 94.6 5.2
9%.3 84.1 5.4
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Recra LabNet - Lionville

INORGANICS PRECISION REPORT 03/16/99

CLIBNT: THNU-HANFORD C55-020 RECRA LOT #: 35%02L272
WORK ORDER: 10985-001-001-939939-Q0

INITIAL DILUTION
SAMPLE SITE ID ANALYTE RESULT REPLICATE RFD FACTCR (REP)
[ e mxmc=n = ssmpcEsEs DamsEER [ ———
-001REP BOTMS2 011 & Grease Gravimecri 1.1 1.1 u NC 1.0

-004REP BOTP29 Ammonia, as N 0.10u 0.10u NC 1.8



Recra LabNet - Licnville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-020

DATE RECEIVED: 02/26/99 RFW LOT # :9902L272
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOTMS 2
QOIL & GREASE BY GRAV 001 W 99LOGO07 02/24/99 03/09/99 03/09/99
OIL AND GREASE BY GR 001 REP W 99LOGO07 02/24/99 03/09/99 03/09/99
BOTMS3
OIL & GREASE BY GRAV 002 W 99LOG007 02/24/99 03/09/99 03/09/99
BOTMS89
OIL & GREASE BY GRAV 003 W 99LOGOCT 02/24/99 03/09/99 03/09/99
BOTP29
AMMONIA 004 W 99LAMAIOD 02/24/99 03/04/99 03/04/99
AMMONIA 004 REP W 99LAMAIO0 02/24/99 03/04/99 03/04/99
AMMONIA 004 MS W 9SLAMAIO0 02/24/99 03/04/99 03/04/99

LAB QC:
0IL & GREASE BY GRAV MEB1 W 99LOGO07 N/A 03/09/99 03/09/99
OIL AND GREASE BY GR MB1l BS W 93LOGO07 N/A 03/09/99 03/09/99
OIL AND GREASE BY GR MB1 BSD W 99L0OGO07 N/A 03/09/99 03/09/99
AMMONIA MB1 W  99LAMAILD N/A 03/04/99 03/04/99
AMMONIA MR1 BS W 99LAMALQ N/A 03/04/99 03/04/99
AMMONIA MB1 BSD W  99LAMALQ N/A 03/04/99 03/04/99
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HEUHA LabNel Use Unily
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Lustioay lranster Hecord/Lab VWOrk hequest rage [ of |

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

RECRA
m LabNet &

¥ 44333628235 |

Cllent _ f/VLC - H(‘P 217{5'"(C 0(7(/ .02_(: Aetrigerator ¥ i ' l?’ ﬂ/
Liquid n .
Est. Final Proj. Sampling Date _ - -} #rtype Container p ‘4
( | l [
profect # _£0G§S =071~ 001 - 9790 2¢2 _ St
Project ContactPhone # _____ . B Volume L'q".'d < 500 | [y I
RECRA Project Manager _€ 6'; e z Solid .
Preservatives
9c = oe! _ﬁf TAT ] W ORGANIC INORG _
Date Rec'd A jﬁo MCI Date Dus = / lﬁ}f!‘? ::3;‘;?20 — sis Eg g g =
Account # > o |ad] T = (&)
Matrix } RECRA LabNet Use Only
MATRIX ac
CODES:
s- Soil LI'Db Client ID/Description Ch(?:)'" Mairix Co[I)I:::.tad Ct;rl::‘c.lad N % § ™~
SE - Sedimant - ) A \l\ Q %
SQC - Solid " _1 S v E X AN
Sl - Sludge \/ \/ J J
oo || BETMOY W {2laal| 1429
A ) B ) o3 7 7
Solids fﬂg.s \/ \/
DL - Drum 5 Rq 7
L. Bae |4 |B@TP2A L[ 4 g8
Leachate
Wi - Wipe
X - Other
F- Fish
DATE/REVISIONS: -3
Special Insltucllons W _ 71 RECRA LabNet Use Only
L(ﬁ 0ZO 1. M /cp M ?;iglﬁl::‘:elé
2. —
i g b7 4 / 40 24F 3 ::: :elivered _
- _ 4 2) Ambhn
COMPOSITE . 3 Rocoiveg 53555
WASTE P A s
R - Properly P;asprved COC Record Présent
Rolln:l;lshed Received Date Time Time giscre:p:nl:i;segz::an - @:; N Upon Sa@ec'l
R | . . ample: ecaiv ithin ¢ N
. COC Record? Y Holding Ti
9(3‘ 1 < f yfﬁ/&fz/ 2z lag |30 NOTES: @ " @" N tems 5.0




lco.c.»
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-020-3
Ho34% g 4 of 1
[ Grostenavenn e e —
: - moling Origin |Purchm Order/Charge Code
HANFORD SITE,
Imlmk No. e SHA gD IlceCheslh:& eLT~ ZCA“ 4

|Buit of Ladine/alr Bitd No.

Method of Shipment
GOVT VEHICIE G233 -T9x%7 - 15
ata Turnaround IOffsite Property No,
e s PRIORITY
POSSIBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Totat Activity Exemption:  Yes [X]  Ne L]
e w PRIORITY TURNAROUND: 15 DAYS FAX/45 DAYS SUMMARY
G (/ - W FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & IM DUNCAN (372-9052).
5.
Sampie No. Lab ID * Date Time No/Type Container Sample Analysis Preservative
|2 BOTM52 w 1x500-mL GP Chromium - 218.2 (GFAA); Iron - 236.2 HNO3 10 pH <2
22428
11 BOTM52 w ‘—7 ﬁ 2omL P Activity Scan None
oA BOTMS2 w / / 2x100¢-mL G Ol 5 Grease - 413.1 H2504 1o pH <2
Cool 4C
LA
Relinquished By Print Sign \reo tefTi - |Received By Print Sign l»f/l’u Matrix *
EBZTWSs [ " .. FEB2TI99 |
"'D . a— Vo0 5§ = Soil NS = Drum Salid
Reli z o Daie/Time Received Dy Date/tone ::, = A:f‘d‘_i‘;mm %3“ = ?f"mlin"i
OZ-Zq—~"1% o G o aheee T e
'T"‘-H S = Shad Wl o= W
St X Rl o W - Waier = Liowd
Relinquished By Catef Time |Recejved By D/ e 0 = vl v = Veretation
A a Air X = Oiber
. ty4
Fed Ex 2-25-79 joi95 Mﬂ J’AP Covore- 4 a5y oY
Relinquished By Date/Time héceived By Ut/ ] o
— - .
Dl es etk Aol et
FINAL SAMPLE Disposal Method (e.g., Return to cusiomer, per lab procedure, used in process) = Ihsposcd Hly aie/Hime

DISPOSITION




|IC.O.C. #
PNNL R -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-020-4
«HC\S 4 :" Page 1 of 1
ollector [Contact/Reouester [Telephone No. MSIN FAX E\)
IC 6' SStanIN LA 1H KESSNER (509) 172.9538 -~
AF No. -.  [Sampling Origin |Purchlse Order/Charee Code
I ££99-020 HANFORTD SITE
Prolect Title Loghook No. ]m Chest No. Temp.
Y 1999 Yy * G g - D) AL 2 q¢
IShi To (Lab} thod of Shi Bill of Lading/Alr Blll No.
nm:m:r“A eﬁﬂ\r[",v pment I o ne/Alr o {238 - 74572 -~ 2IS)
otocol ID;?STnmmund PRIORITY |0ﬂ'sltc Prooerty No.
POSSIBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes No ]
" e PRIORITY TURNAROUND: |5 DAYS FAX/45 DAYS SUMMARY
FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & JM DUNCAN (372-9052).
Sample No. Lab ID . Date Time No/Type Container Sample Analysis Preservative
- BOTM53 w 1x500-mL G/P Chromium - 218.2 (GFAA); Iron - 236.2 HNO3J 10 pH <2
1% 2 Y _QC\Z&
| BOTM53 w 1x20-mL P Activity Scan Nona
Y Z 1>
\{ BOTM53 w / / 2x1000-mL G Oil & Grease - 413.1 H2504 1o pH <2
Cool 4C
yal ya
Relinquished By Primt Sign |oo Date/ime |Reccived By ﬂ/ PT/ Sign .. 2:.«;"“ Matrix *
WL .-
FEB K4 ]bsb o 74.....\5 g Cam e~ A0S ! LB 4 1999 S = Son NS Dvm Solid
By Date/Time [Reccivea By o’ ‘ Date/Vime :‘l) - gfuiucm |T>|. . !r)!-umljaui
' - - b e Sold = Tiwsue
nfon 110 [ 3 -24- @ tord Fix L-3% 97 w1 e 1D Vo
linquished By ! Date/Time Received By Darc/ L [ I $ ] v = Vepetation
, . A = Aw X = (hher
| Fed Ex 4 -28-9F [0 HE TR Lowircw 2 -2 P7 i eS
Relinquished By , Daie/Time [Béccived By ] Date’ L ine:
N - , . ] P
963[&P N fo0 [
FINAL SAMPLE | Disposal Method (e.8., Retum to customer, per lab procedure, used in process} [l Phspuned By Dae/ e
DISPOSITION




.

|' i B
PNNL -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST €99-020-6
Hbj 4 4’ Page 1 of L.
[Collector , onlact/Requester [Telephone No. MSIN FAX
é" S5 o PRSI AN IC IH KESSNER {5091 3729518 -~
- ls-mnnu Origin IPurchm Order/Charge Code
HANFORD SITE 1
Logbook No. Ice Chest No. Temp.
| p A2 N s =Y AL P X ALl ~ € g
Method of Shioment Bill of Lading/Air Bill No. _ - - =|
GOVT. VEHICLE QZAS -9s2 -2
Data Turnaround ite Property No.
CERCLA 5 D PRIORITY [*™
POSSIBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Tolal Aclivity Exemption:  Yes E No D
b PRIORITY TURNAROUND: 15 DAYS FAX/45 DAYS SUMMARY
FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & JM DUNCAN (372-9052).
Sample No. Lab ID . Date Time No/Type Container Sample Analysis Preservative
BGTMBI w 1x500-mL GP Chromium - 218.2 (GFAAJ; lron - 236.2 HNO3 to 2
v} BOTMES w '—/ 120+l P Activity Scan None
Iy BOTMB9 w { [ 2x1000-mL. G Oil & Greass - 413.1 H2504 10 pH <2
Cool 4C
£, 4
EB 2&411999 'Rmcived Iiy 4{ I’n'uj/ Sign F EB 2" “19-99 Matrix *
K. Ao e O~ Hemrp— 13O S = Sail DS = D Solid
By Dale/Time |Received By /74 ’ aic/Tine ::) = 2."1"'.';“' ;?'- - 'T)_mm Lioui
b oL-tY-as - p S - S = Wire
e fto Ao E)( 2 awy.9p S = Siuee Wi = Wine
Edilquishd By Dale/Time jReceived By Date/Tie [}] = Ol v = Veeetalion
. A = A X = (hher
Fx—rg 6\ 2.~4%5-“71 /3 45 /;’)%&w J A (eneser o as-hp 10045
Relinquished By ) Date/Time Received By . Daw/1inwe
" . ' i .
Ded <cp NJ Sl by A
FINAL SAMPLE | Disposal Method (e.g.. Return to customer, per lab procedure, used in process) T Do Iy Dawe/tanw

DISPOSITION




IC.O.C. #
L - -
PN CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST €99-020
Ho34dL Page 1 of |
llector ntact/Requester [Telephone No. MSIN FAX b o
° CS' s5>+ay ¥ A~ IC“J_H_KE.SSNER 15091 372-9518 sl
ampling Origin IPnrchm Order/Charge Code
HANFORD SITE
book N lee C Temp,
ARY 1999 llm " v S A DI Iu W‘:I'-ﬁfé ¢
:’{:)o\d’.:!gg:iﬂﬁm lmll of Lading/Alr Bill No. (2%, G552 - 275
ts Turnaround PRIORITY |0ll’slte Property No.
15 Davs
IBLE SAMPLE HAZARDS/REMARKS PECIAL msmug}noug ] :1.;:;1 ;I‘ll)m; < SUMMARY Total Activity Exemption: Yes X] Nol_J
PRIORITY TURNAROUND: 15 DAYS FAX/4S DA A
FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & JM DUNCAN (372-9052).
Sample No. Lab ID . Date Time No/Type Container Sampie Analysis Preservative
-BOTP29 w y 1x500-mL GP Ammonla - 350.3 H2504 o pH <2
d 2294|0928 _ ' soouc
A BOTP29 w —7 7 120-mi. P Activity Scan one
Relinquished By Print Sign 132 o T!(g-‘ _ |Received By J / Sign C . z e/ Matrix *
1! [&] i Li g
v Ch DFWFEB 4 Bg Kol C~-\ 1o ! EB 1% § = Sail DS = Drum Solid
Relirgjuished B 24 - o 1ao Date/Time [Received By 7 Date/Tine ez Sedimen b - Drum] i
[ & B - : . :
o A [ TeeA ""‘1"“ > 4-2 < v e I
[ Relinquished By - Daic/Time Received By bl i t“l - twhll : a :V?gtnm
Y A = At = 2
ﬁ-df Lx 2RE-77 10 45 M/fyw‘r A Crvrec 2 A5 7y u e
Relinquished By Date/Time |Réueived By e
Q@[&j ‘\J R ;e [ e
FINAL SAMPLE | Disposal Mcthod (c.g., Retumn to customer, per lab procedure, used in process) ' Dinnguesaced My . 13are/ Lo
DISPOSITION ." b




¢y LabNet L

L RECRA ,-7_:. AR S
a division of Recra Environmental, inc. - M R 18 1

Virtual Laboratoties Everywhere

: REOT™mh
Recra LabNet Philadelphia . fata B
Analytical Report - Mg 3¢ .
Client : TNU HANFORD C99-020 W.0.#: 10985-001-001-9999-00  .om
RFW# : 99021272 Date Received: 02-26-99

SDG/SAF# : H0347/C99-020

METALS CASE NARRATIVE

I. This narrative covers the analyses of 3 water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

3. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuiﬁg Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria {MB result is less than
2.2X the IDL or the MB value constitutes less than 10% of the analyte level in the sample].
Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits,

9. All laboratory control samples (LCS) were within the 85-115% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 70-130% control limits. Refer to the
[norganics Accuracy Report.

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control

limits. Refer to the Inorganics Prectsion Report.

The results presented in this report relate only 10 e analvtical testing and conditions ot the samples ot receipt and during storage. Al pages ol this

report are intcgral pants of the anaiytical data. Theretore. this report should unly be reproduced in its entirety of A pages. N 1
A =

208 Weish Pool Road » Lionville, PA 19341-1333 « (610)-280-3000 + Fax (610) 280-3041 15 \1.\,&‘-




12.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL).

;}( % puge o 3-8-99
./ ]. Michael Taylor Date
1 Vice President

Philadelphia Analyticai Laboratory

mld/mo2-272



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this

Recra Lot#: 99 0021_;7;1_

Leaching Procedure: _ 1310 __1311 __ 1312 _ Other:

CLP Metals _ Digestion and __ Analysis Methods: __TEM03.0 _ TLMO04.0

Metals Digestion Methods: _ 3005A __3010A __3015 _ 3020A __3030A __3051

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Melybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Other:

__Other:
Metals Analysis Methods

SW846 EPA
__6010B __200.7
_6010B __7041° _ 200.7 __204.2
__6010B __7060A° _ 2007 _ 2062  _ 3113B
__6010B 2007
__6010B __200.7
__6010B _200.7"
__6010B 2007
__6010B __7I31A° _ 2007 _ 2132
__6010B 20047
__6010B __7191° zﬁqog?'/ _ 2182
__6010B 2007
__6010B _ 7211° 2007 _ 2202
__6010B 00.7
__6010B _ 7421° 2007 _ 2392  __3113B
__6010B __7430¢ __ 200.7
__6010B 2007
__6010B _200.7
__T4T0A° T471A° __245.1°_245.57
__6010B 2007
__6010B 2007
_6010B __7610* _ 200.7 _ 258.1°
__6010B" _200.7"
_6010B _ 7740° _ 2007 _ 2702  _ 3113B
__6010B* 2007
__6010B _200.7
_6010B _ 7761° __200.7 _ 2722
_6010B __7770¢ _ 2007 _ 273.1*
__6010B __200.7

__6010B _ 7841 °
__6010B

__6010B
__6010B'
_6010B

__6010B
__6010B*

L-W1-033/M-03/98

Method:

2007 _279.2_200.9
2007
2007
_200.7"
~200.7
2007
~200.7"

EPA

STDMTD OSWR

1620

__1620

__1620

1620
1620

__1620

1620

2007 _ SS17

USATBAMA

_99
99
99
99
99
99

9
99

99

__SS817
99
99
99
99

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

03



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sampie detection limit.
* = Indicates that the original sample resuit is greater than 4x the spike amount added.
ABBREVIATIONS
MB = Method or Preparation Blank.
MS = Matnx Spike.

MSD = Matrix Spike Duplicate.
REP = Sample Replicate

= Laboratory Control Sample.

Not calculated.

ANALYTICAL METAL METHODS

Not included in the method element list.

Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this sem-
automated technique. The sample volume used for water analysis is 33 mL. For
'soils, 0.1 grams of sample is taken to a final volume of 50 mL (inciuding all
reagents).

Modified Hg: Hgl and Hg?2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

Flame AA.

Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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CLIENT: THNU-HANFORD ©99-020

Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT

03/08/9%

RECRA LOT #: 9902L272

WORK ORDER: 109B85-001-001-9%99-00

SAMPLE SITE ID ANALYTE RESOULT

L 1t 1 111} L1 42 ] [ 1 ]

-001 BOTHS2 Chromium, Total 1.8
Iron, Total 21.8

-002 BOTMS52 Chromium, Total 1.5
Iron, Total 29.8

-003 BOTMBS Chromium, Total 0.32
Iron, Total 9.0 u

" REPORTING
UNITS LINIT

UG/L 0.30
oG/L 2.0
oa/L 0.30
oa/L 8.0
Ue/L 0.30
ua/L 9.0

DILUTION

FACTOR

EREERSRw
1.0
1.0
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INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIENT: TNU-HANFORD €99-020
WORK ORDER: 10985-001-001

SAMPLE
ELLTT T

BLANK1

SITE ID

-9989-00

Recra LabNet - Lionville

ANALYTE

S9L0137-MB1

Chromium, Total

Ireon,

Total

03/08/99

RECRA LOT #: 99502L272

RESULT
mnasmanw
0.40

3.0 u

REPORTING
ONITS LIMIT

Ny BERREERDNE
ug/L 0.30
vGe/L 9.0

DILUTION

FACTOR

mEEEmREx
1.0
1.0
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Recra LabWNet - Lionville

INORGANICS ACCURACY REPORT 03/08/99

CLIENT: TNU-HANFORD C99-020 RECRA LOT #: 9502L272
WORK ORDER: 10985-001-001-9999-00
SPIKED INITIAL EPIKED DILOTICN
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RERCOV FACTOR {SPK)}
EEEREEE W W [T 1 b el it il il ENaEESEs EpEEpEE - . L L L Ll L LB L2 L] )
~901 BOTMS2 Chromium, Total 208 1.8 200 103.4 1.0
iren, Tatal 1040 21.8 1000 102.0 1.0



Recra LahNet - Lionville

INORGANICS PRECISION REFORT 03/08/99

CLIENT: THU-HANFORD C989-020 RECRA LOT #: 59021272
WORK ORDER: 10985-001-001-5999-00

INITIAL DILYTION
SAMPLE SITE ID AMALYTE RESTLY REPLICATE RPD FACTOR {REP)
ELTT T mmanmae TP T PR T T =pma=nn CLLTTT P
-001REP BOTHS2 Chromium, Total 1.8 1.7 5.7 1.0

Iron, Total 21.8 21.6 0.92 1.0



Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 03/08/99

CLIENT: TNU-HANFORD C$9-020 ’ RECRA LOT #:
WORK ORDER: 10985-001-001-9999-00

9903L273

SPIKED SPIKED
SAMPLE SITE IR AMALYTE SAMPLE ANOURNT OUNITS LRECOV

LCsl 99L0137-LC1 Chromium, LCS S14 500 ua/L 102.9
Iron, LCS 5060 5000 vasL 101.2



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD C99-020

DATE RECEIVED: 02/26/99 RFW LOT # :9902L272
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOTM52

CHROMIUM, TOTAL 001 W 99L0137 02/24/99 03/04/99 03/04/99
CHROMIUM, TOTAL 001 REP W 99L0137 02/24/99 03/04/99 03/04/99
CHROMIUM, TOTAL 001 M3 W 99L0137 02/24/99 03/04/99 03/04/99
IRON, TOTAL 001 W 98L0137 02/24/99 03/04/99 03/04/99
IRON, TOTAL 001 REP W 99L0137 02/24/99 03/04/99 03/04/99
IRON, TOTAL 001 Ms W 99L0137 02/24/99 03/04/99 03/04/99
BOTMS3

CHROMIDM, TOTAL 002 W 99L0137 02/24/99 03/04/99 03/04/99
IRON, TOTAL 002 W 9950137 02/24/99 03/04/99 03/04/99
BOTMS89

CHROMIUM, TOTAL 003 W 9SL0137 02/24/99 03/04/99 03/04/99
IRON, TOTAL 003 W 99L0137 02/24/99 03/04/99 03/04/99

LAB QC:

CHROMIUM LABORATORY LC1 BS W 9SL0137 N/A 03/04/99 03/04/99
CHROMIUM, TOTAL MB1 W  9%L0137 N/A 03/04/99 03/04/99
IRON LABORATORY LCl1 BS W 99L0137 N/A 03/04/99 03/04/99
IRON, TOTAL MB1 W  95L0137 N/A 03/04/5%9 03/04/99
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ReCRa Labvetuse Only | Custody Transfer Record/Lab Work Request page |_or | RECR A
A9¢ 3¢ 234 FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS [ 49 LabNet
Client _ f/UL(. - Hﬂ /L?]p”( () -cl¢ Relrigeratar # i Z 22
Est. Final Prof. Sampling Date . #Type Contalner Liquid In I 0 '

Project# _L 0TS 0T/~ L2/ - f/f/?‘} Y _ Soud ' AR
Project Contact/Phone # ____ _ e | volume Liquid o0 Ur [
RECRA Project Manager _{ AJ . e R Solid
ac @&_ Del 5{-&_ CTAT . /5@% | preservaiives m Hﬂ
ORGANIC INORG
Date Rec'd _. _ﬂ }30 /qq Date Dus 2// 3, fc" agabzgf_:o — - 5 g 8 g g 5
Account # > m [ I
MATRIX Matrix § RECRA LabNet Use Only
CODES: ac
S- Soil LI:’b Clieni {D/Description c':':,"’" Malrix Coli,l:::.lod Co‘ll':::.d D }8\) 5 ~
fo: s - NENE
St - Siudge . My [msg R X NOW
v eel| boTMSS VIVIW [lmmze v v/
05 - Drum 21~ 0 535 “y p428 v V4
bL- D 2 4 B85 v v
L. ernoe (FAIBOTP29 L |4 [pq8 v/
wi- t;i:;h“.
X+ Owher
F- Fish
ons: DATE/REVISIONS: —
Spocllllnslmcﬂ c%—ﬂzo N /@b{/ﬂ/ /77.&2’72&4/ ~ /CP /raee p— mﬁl'aFﬁAv, ubuu::c::w“
- 2. 1) Shlppo.d X o 1) Pr 6uler
A :5g; 77 ,4054,:)_ Hand Delivered ____ Pack of N
R - Aol # 2 Packag ¥ Jor N
4 2) Amblent J} Prase Sa
COMPOSITE 3} Receiv Sod Y of N
ot WAS TE > Condis N 4) Unbroken on
p—t 6 .. ;)'::::’ o Sample Y ov@
Reiinquished Recelved Date Time Reling ' Time Discr ies Balween Y)or N SOC Fshcord Pr :nl
by by Samples Labels and 5) ivéd Within pon '@,ﬂ N~
Aates | geline jploalesieqzo : cornems v {(1) o T = 2 .
K 442333438235 |




lcoc.»

PNNIL. -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-020-3
'HO:‘{A‘? Page 1 of 1
niact/Requester [Teleohone No. MSIN FAX
14 KESSNER 1509} 3172.9518 .
}Slmnllnl Origin Purchase Order/Charae Code
HANFORD SITE.
Logbook No. Ice Chest N. Temp,
r ey - SHING M I AeLT— e e
t f Shi ] Bill of Ladine/Alr Blll No.
T VEHICLE r ortadinedlr BIM: v23s - vas2- 2784
ta T d Tsite Property No,
ta Turnaroun PRIQRITY [0t Provertv No
PECIAL INSTRUCTIONS Hold Time Total Activity Exemption:  Yes E NOD
PRIORITY TURNAROUND: 13 DAYS FAXM5 DAYS SUMMARY
T FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & }M DUNCAN {372-9052).
‘3 .
Sampie No. LabiD . Date Time No/Type Container Samiple Analysis Preservative
BOTMS2 w 1x500-mt. G/P Chromium - 218.2 (GFAA); lron - 236.2 HMNO3 10 2
224 2 { pH <
BOTMS2 w —7 120-mL P Activity Scan None
BOTMS2 w j j 2x1000-mL G Oil & Greass - 413.1 H2504 to pH <2
v Cool 4C
Relinguished By Print Sign \voo 2T| B Reccived By Priek g Sign onges 13 Matrix *
3 N 2
EB TB K3 e Ef g~ VD0 F E B TJ 1ggg S« Soil DS = IvumSolid
oz c] a Date/Time 1Rcceived ny ~ 13t/ ne ::' - m:ncnl !rll. = !r)irzlvv:iuui
' i A o - = D e et T win
. A hisa ke PRSP Y SR I e 0T Vi
Relinguished By Date/Time IRecejved By ttefl inc O = V = Veretation
- A = AN X w Chher
| Fed Ex A-25-79 (=192 ‘M\ﬁ@, Coove - 4 asy e Yy
Reliaquithed By DatesTime {nkccived by ] Hate/l e
Q&fﬂf S sla NN
FINAL SAMPLE | Disposal Method (... Returs to customer, per lab procedure, used in process) = Dhrspussd Ny (hate/1ime
e QISPOSITION :

NN




lcoc.s
PNNL. - -
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST (99-020-4
HC34F Page 1 of 1
[Collector ontact/Requesier clephone No. MSIN FAX
6‘ OStaNI LA JH KESSNER 15091 172-9418
[SAF No. amoling Origin IPurchm Order/Charge Code
320 HANFORD SITE
Prolect Title .ogbook No. ce Ch 0. Temp.
%9 ll Yyt G g - M) —|1 Ask?t'_«l 2 <
M?:‘og.rnr‘?:m —I‘Billofudinthr BiiNo. | e . yqgg - 27S)
ata Turnaround site Property No.
A a Turm PRIORITY [
POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Toial Activity Exemption:  Yes m No D
*e v PRIORITY TURNAROUND: {5 DAYS FAX/45 DAYS SUMMARY
FAX COPIES OF QES & TMA LOG-IN TO DI STEWART (372-1704) & )M DUNCAN (372-9052).
Sample No. Lab ID . Daie Time No/Type Container Sample Analysis Preservative
L 80TMS3 w 1x500-mL G/P Chromium - 218.2 (GFAA); Iron - 236.2 HNO3 to pH <2
Y 2 24a6 12D
| BOTM53 w 1x20-mL P Activity Scan None
Y 7 1
' 1 BOTMS53 w [ / 2x1000-mL G Ol & Grease - 413.1 H2504 1o pH <2
Cool 4T
7 ‘
Relinquished By Print Sign OO Daie/Tine [Heceived By J |‘li:/ Sign . ) el 1 e Matrix *
1 FEB ‘ 4 ]i&a ( Y )éu-«\ Y - Cam A 1 doo | L B l'l ]ggs S u Senl NS = Iwum Salid
Date/Time Received By 7 ! Daie/hne :‘l‘ - 2‘11';""' :3'- - ?::*:; Vioui
e~ 1910 [2-2%- ¢ ferd £ 124 77 B vl Ve
By ! : DmiefTime Received By Vil dine [T 1 ¥ V = Vesration
- ) . A - A X s Mher
__Fed Ex L-28-F1 /o748 l TR Lo 2 2L VT S ES
Relinquished By , Date/Time ceived Ry o P/l
— P - | . oy
Deel g | N T
FINAL SAMPLE Disposst Method (c.g.. Retumn (o cusiomer, per fab procedure, wsed in process) (/7 Ehaposerdd iy taie/fine
SNSPoSITION

w .




[coc.«
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-020-6
Ho343 Pge 1 of 1
ICollector Dlhu < +m. Vs €A~ i Mﬂ“ﬁ?n ,-.M—Mwlwwﬁwwwﬁ MSIN FAX
SAF MNo. . ambling O..#..—.Em __J.qa__-an OrderfCharge Code
e NBOS £ ; FERRUARY 1999 T...Srz... My S m Lt ) _.Rnsﬁlzme - Pea ™ 4e

Method of Shinment _E__ of Lading/Alr Blll No.  __ - =i
GOVT. VEHICLE Y4ZAS -9si -7
ta Tu d Mfsite Properiv N
[Pata Tursaroan PRIORITY [0 Proverty No.
POSSIBLE SAMPLE HAZARDS/REMARKS [SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes J No L]
L PRIORITY TURNAROUND: 15 DAYS FAXMS DAYS SUMMARY
FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372 1704) & JM DLNCAN (372-9052).
Samgle No. Lab ID . Date Time No/Type Container Sample Analysis Preservative
BOTMSD W H500-ml. GP Chromium - 218.2 (GFAA); ron - 236.2 HNO3 10 pH <2
" 22341108
1}-BOTMBD ™ .|N 1x20-ml. P Activity Scan None
L} BOTME8 W ~ \ 241000-ml. G Ol & Groass - 413 HZSO4 to pH <2
Cool 4C

EB 219987/ FEE 241599
Oc...f €~ Aoy _UONV S e S DS = Prum Solid
Duie/Time [Heceived By Vel 1ime M"_ ~ Mﬁiz “.... - “,wsa_a.,.
L)) 1) - 10
e~ Cma OL-LY~-T% IS o uﬂn\m\ \“\n 2 . 7¢ S e Setee Wi o Wine
v : : ‘. . w liouid
Refinquishod By DuelTime ved By [reserye— o ol Ve Veeoion
A = An X w (Mher
Fesd Ep LAETL /A5 \&%&Hﬁé J A [encss:  poay-Qr 1245 :
Reliaquithed By . Dae/Time |Received By Dt/ L
Dl ecr NI RN Al
,.M.--uZ-mb-.. SAMPLE | Disposal Mcthod (e.g.. Return 10 cusiomer, per lab procedure, used in process} AT Barel)ime
ISPOSITION




CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

C.0.C.

[ ]
C99-020-

Ho34E e L o 1
anwkmuwer [Telephone No, MSIN FAX
JH KESSNER {5091 372-9518
Orign Purchase OrderfCharze Code
HANFORD SYTE
book No. C T
- Lo Shae -2 P PPET - Len 7

ethod of Shipment [mn of Lading/Alr BitiNo. (7% .q6552 -~ 275
Ti d ite Property No.
2 Turnaroun PRIORITY [Ofshe Frosertv No
POSSTBLE SAMPLE HAZARDS/REMARKS PECIAL INSTRUCTIONS Hold Time Toal Activity Exemotion:  YesB<J Nof ]
se o PRIORITY TURNAROLIND: 15 DAYS FAX/4S DAYS SUMMARY
- FAX COPIES OF QES & TMA LOG-IN TO DL STEWART (372-1704) & IM DUNCAN (372-9052),
Sampie No, Lab ID . Datz Time No/Type Container Sample Analysis Preservalive
TP29 W o | 17500-mL GP Ammonia - 350.3 H250M to pH <2
225 % | 0928 Cool 4C
BOTP29 w —7 7 1x20-mL P Activity Scan None
Reliwquished By Pring S 1300 Z T!‘gaﬁ rkeocwed By /l/ / Sign B Z n.u‘gyg Madrix *
H
27
EB K.3~ CN’“‘-) 3 C 8 = Sail DS = Druen Sobd
Deie/Time Received By Vaie/hine :"‘ - i“;’;""' .‘r"- - !‘r'm”"‘“
_ - % - e
[ 20 &0 %1 L0 T""—"L. :;1{.,‘\ b 1 .2 ’r . y(? by ] o Slnlee Wl = Wine
N s W o= W I s Liomd
Relinquished By Date/Time JReceived By hate/Erine 0o =t h:m V - V'r’-:mmn
ju— ) — . . LY a Ay x w {Mher
led Ex 225 74 1D HE /ﬁ/f,ﬁmﬁ TR Cpovroe: 2 25 7y s
Relinguished By Daic/Time Réceaved By s e
u Decles | NP Gt g
NAL SAMPLE | Disposal Method (e g, R . per lab procedure, wsed in process) v Thped By . {raw/Hime

ATION




