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January 18, 1995

Mr. Chuck Clarke

Region 10 Administrator

U. S. Environmental Protection Agency
1200 Sixth Avenue

Seattle, Washington 98101

Mr. John Wagoner, Manager
Richland Field Office
Department of Energy

P.0O. Box 550 A7-50
Richland, WA 99352

Dear Mr. Clarke and Mr. Wagoner:

~Subiject:. HANFORD ENVIRGNMENTAL REMEDIATION DISPOSAL FACILITY (ERDF);

PENDING DECISION ON DESIGN ALTERNATIVES; DISAGREEMENT WITH ALTERNATIVE
THAT RESTRICTS HUMAN ACTIONS AT THE SITE FOREVER; REQUEST TO SPECIFY
ALTERNATIVE THAT LIMITS RES@RIGTIONS ﬁO NQ;MORE THAN 100 YEARS PAST
SITE CLOSURE--

It recently came to our attention during a natural resource trustee
meeting regarding Hanford c¢leanup actions that the Environmental
Protection Agency Regicn 10 and the Department of Eneryy were near a
decision on the subject disposal facility design.

We note that environmental impact evaluations relative to the proposed
actions do not take into account activities of Yakama Nation members in
the future. Evaluation scenarios have not reflected comments from the
Yakama Nation relative to this project and other Hanford projects and

“verbal comments from Yakama Nation technical representatives in

_ numerous.. meetings- with - EPA and Department of Energy personnel

participating in the design of this project. In particular our

_disagreement.with-the concept regquiring permanent restrictions at the

proposed site, meaning reliance on permanent institutional controls to
protect the health of future generations and the ecologlcal system, has
been voiced in numerous meetings and documented in letters regarding
design criteria for such disposal facilities.

An example of such documentation was our letter to EPA with a copy to
DOE/RL, Mr. Wagoner, of December 21, 1993 regarding principles,
standards and design criteria for environmental restoration and waste
management actions. Our comments are enclosed as Attachment A.

During the initial scoping of alternatives for the subject disposal
facility early last year, about the same time we forwarded Attachment
A, we made a request to DOE and EPA representatives that a standard
environmental impact statement be prepared to assure evaluation of all
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environmental impacts relative to Yakama Nation values and actions of

- future generations. We do not consider that the evaluation process
that has occurred properly reflects these values and identifies
impacts.

In particular impacts asscciated with the permanent restricted access
being considered, the "sacrifice zone" concept which is the basis for
the current design, are unacceptable. We consider the ERDF may
infringe upon freedom to utilize the lands and waters for subsistence
of our people in the future and may cause restrictions inconsistent
with Treaty provisions. In addition we consider the basis which
assumes the existence of institutional controls to restrict actions of
~future generations is highly unreliable and insufficient to avoid
health impacts and further contamination of the general vicinity in the
distant future as contemplated engineered barriers disintegrate and are
otherwise disrupted by human actions or natural occurrences.

Such concerns reflecting uncertainty in the ability of society to
control activities of future generations and to predict natural
occurrences has led to the decision to dispose of permanent (long-
lived) nuclear wastes in deep geclogic repositories to assure the
protection of future generations without dependence upon institutional
controls.

Actions being considered to permit the subject facility at Hanford
contradict these previous determinations (National Policy) regarding
disposal of permanently hazardous radicactive materials. We consider
such criteria unwise and unethical with respect to assuring the well
being of future generations and protection/remediation of our natural
environment.

REQUEST FOR ACTION:

We request that you specify ERDF design criteria equivalent to, or more
protective than, those described in Attachment A. If permanent
commitment of resources, including permanent institutional controls are
considered warranted, EPA should assure that an appropriate National
Environmental Policy Act process is accomplished and allowances are
made to provide for legal challenge to the decisions stemming from the
NEPA evaluation consistent with provisions of that law. Such NEPA
evaluation should clearly consider impacts on Treaty obligations of the
United States and whether or not actions are warranted.

- We do not know of any valid evaluation having been made to date with
-~ ——— -respect to. an ERDF design requiring permanent institutional control.

ALTERNATIVE ACTICONS TC CONSIDER:
Robust surface storage vaults for wastes for which remediation
technology 1s not available should be considered. Such a facility

should use materials that are recovered during remediation to provide
safe interim storage for long-lived radiocactive or chemically hazardous

2
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materials. Actions being planned should not make it harder for future
generations to permanently remediate hazardous materials. Facility
designs should anticipate such future remediation pending technology
development and store wastes to facilitate such remediation.

Thus, large portions of concrete debris should be recycled. Metal
waste should be recovered and recycled in unrestricted raw material
applications or in contaminated waste package or shield applications.
Such metallic waste packages and shields should be designed to
incorporate heavy metals which are not otherwise recoverable.

Organic hazards should be destroyed. Short-lived radioactive materials
should be held for decay or disposed in an ERDF meeting the 100 year
unrestricted use criteria. Long-lived radioactive materials which
-cannot be recycled should be incorporated into waste streams slated for
deep geologic isolation.

" We note that there are waste management companies that have such
alternative planning and facility conceptual designs at hand. In
addition they are willing to participate in such recycling and interim
storage of wastes at Hanford, pending development of technologies to
further separate for disposal or recycle long-lived radio isotopes and
undesirable heavy metals. Methods for destruction of hazardous organic

materials are well known and ready for implementation by various waste
management companies.

We urge your positive consideration of these alternatives to avoid
excessive delays, attendant costs and, most of all, inadequate
environmental stewardship.

Sincerely,
Russell Jim, Manager

Environmental Restoration/Waste Management Program
Yakama Indian Nation

ATTACHMENT: YIN letter of December 21, 1993 to EPA.
cc: K. Clarke, DOE/RL

M. Riveland, WA Ecol.

T. Grumbly, DOE/EM

T. O'Toole, DOE/EH

Washington Gov. M. Lowry

U. §. Senator P. Murray

DNFSB

EPA Administrator, Washington, D.C.
Dennis Faulk, USEPA, Richland
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
~ Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

NICKEL FNICKEL NITRATE POTASUM
Wetl Collection Sample 34/ppb 34/ppb 124/ppb 34/ppb
Name Date Number 16/. 16/. 96/45000 890/.

699-24-33 9/14/94 BOCBLZ - 16.00 U
699-24-33 9/14/794 BOCBL3 16.00 U
699-24-34A 11/03/93 BO9JUNT 14000.00 D
699-24-34A 11/03/93 BO9J4P1 17.90 U
699-24-34A 2/10/94 BOBOS3 13000.00 D
699-24-34A 2/10/94 BOBO57 17.90 U
699-24-34A 6/06/94 BOBY22 . 14000.00 D
699-24-36A 6/06/94 BOBY26 16.00 U
699-24-34A Q714794 BOCBLS 16.00 U
699-24-348 11/03/93 BO9JP2 17000.00 D
699-24-348 11/03/93 BO%JPS 17.90 U
699-24-34B 2/10/94 BOBO58 16000.00 D
699-24-348 2/10/94 BOBO62 17.90
699-24-348 6/06/94 BOBYZ27 17000.00 D
699-24-34B 6/06/94 BOBY31 16.00 U
699-24-34B 8/25/94 BOCBLY? - 1800¢.00 D
699-24-348 8/25/94 BOCBM3 16.00 U

 699-24-34C 11/03/93 BOSJPT . 24000.00 D
699-24-34C 11/03/93 BO9JQi 17.90 U
699-24-34C 2/14/9% BOBO&3 26000.00 D
699-24-34C 2/ 14/94 BOBO&Y i7.90 U
699-24-34¢C 6/01/94 B0BY32 23000.00 D
699-24-34C 6/01/94 BOBY36 16.00 U
699-24-34C 8/25/94 BOCBM4 < 23000.00 D
699-24-34C 8/25/94 BOCBM8 16.00 U
699-24-35 117037903 80QJQ2.. - - - 42005.60 D
699-24-35 11/03/93 BO%JA6 17.90 U
699-24-35 2/10/94 BOBO&B 1100¢.00 D
699-24-35 2/10/94 BOBO72 7.9 u
699-24-35 6/01/94 . BOBY3?7 12000.00 D
699-24-35 6/01/94 BOBY38 12000.00 D
699-24-35 6/01/94 BOBY45 16.00 U
699-24-35 6701794 BOBY46 16.00 U
699-24-35 8/25/%94 BOCBN3 13000.00 D
699-24-35 8725794 BOCBN7 18.00 L
699-25-34C 11703793 BO9JQ7 . 27000.00 D
699-25-34¢C 11/03/93 BO9JR1 17.90 U
699-25-34C 2/22/94 BOBO73 24000.00 p
£99-25-34C 2/22/94 808077 i7.90 U
699-25-34C 6/21/94 BOBY47 28000.00 D
699-25-34C 6/21/94 BOBYS1 430.00
699-25-34C 8/25/94 BOCBNS 27000.00 D
699-25-34C 8/25/94 BOCBP2 16.00 U
699-26-35A 11/03/93 BO9JR2 28000.00 p
699-26-35A 11/03/93 BORJRS 17.90 U
699-26-35A 2/03/94 BO9ZT1 17.90 U 6700.00 B
699-26-35A 2/03/94 BOBO78 25000.00 D
699-26-35A 2/03/94 BOB0B2 17.90 U
699-26-35A 6/01/94 BOBYS52 27000.00 D

.. B99-24-358 . 6/01794 BOBYSS R 1500 U

--699-26-354- - &/177%4 BUCBGY 27000.00 D

699-26-35A 8/17/94 BOCBH3 16.00 U
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

FPOTASS SODIUM FSODIUM SULFATE
Well Coltlection Sample 34/ppb 34/ppb 34/ppb 124 /pph
Name Date Number 890/. 150/. 150/. 89/250000s
699-22-35 2722794 BOBO39 - 49000.00 DAQ
£99-22-35 2/22/94 BOBO4LO $160.00 B 25000.00 B
&99-22-35 6/07 /94 BOBYD2 52000.00 D
699-22-35 6/07/94 BOBYOS 7600.00 23000.00
699-22-35 8/31/94 BOCBHY 53000.00 D
699-22-35 8/31/94 BOCB.J3 8900.00 24000.00 Q
£99-23-34A 12/06/93 BOYM30 46000,00 D
699-23-34A 12/06/93 BO9M34 8200.00 24000.00 Q
699-23-34A 2/10/94 BOBO41 73000.00 DF
699-23-34A 2/10/94 BOB04S 7600.00 23000.00 BaQ
699-23-34A 6706794 BOBYO?7 47000.00 D
- 899+23-34A- - —-6/06/94 - - - BOBYIT - - --7100.00 coees 22000.00
699-23-34A . 8725/94 BOCBJ4 47000.00 D
699-23-34A 8/25/94 80CBJ8 7400,00 21000.00
699-23-348 272279 BOBO4S 48000.00 DaQ
699-23-348 2/22/9% BOBO4T 8700.00 B 24000.00 B
699-23-348 6702794 BOBY12 52000.00 D
699-23-34B &6/02/94 BOBY16 8000.00 22000.00
699-23-34B B/31/94 BOCBJ® 51000.00 p
699-23-34B 8/31/94 BOCBK3 8300.00 23000.00 Q
699-24-33 11703793 BO9.JNZ ) 43000.00 D
699-24-33 11/03/93 BOSJUNG 8000.00 25000.00
699-24-33 2714794 B0OB04S 46000.00 pQ
699-24-33 2/14/94 B0BO52 7900.00 < 23000.00
699-24-33 6/06/94 BOBY17 45000.00 D
699-24-33. ... &/06/9% B0BY21 - - 7100.00 22000.00
T B99-24-33 T4 /94 ~ BOCBLZ2 7400.00 23000.00 @
699-24-33 9/14/94 BOCBL3 7200.00 22000.00 ¢
699-24-344 11703793 BOYINT IR 46000.00 p
699-24-34A 11/03/93 BOS.JP1 7700.00 24000.00
699-24-34A 2/10/94 BOBO53 45000.00 D
699-24-34A 2/10/94 BOBOSY 7600.00 23000.00 BaQ
699-24-34A 6/06/94 BOBY22 48000.00 D
699-24-34A 6/06/94 BOBY26 6500.00 21000.00
699-24-34A 9/14/94 BOCBLS 7200.00 22000.00 a
699-24-34B 11/03/93 BO9JP2 46000.00 D
699-24-34B 11/03/93 BO9JPE 7800.00 24000.00
699-24-348 2/10/9%4 BOBO58 44000.00 D
699-24-348 2/10/94 B0B0S2 7500.00 23000.00 BQ
699-24-348 6/06/94 BOBY27 46000.00 D
699-24-34B 6/06/94 808Y31 7200.00 21000.00
699-24-34B 8/25/94 BOCBLY 46000.00 D
699-24-348 8/25/94 BOCBM3 7300.00 22000.00
699-24-34C 11703793 B094P7 44000.00 D
699-24-34C 11/03/93 B0gJQ1 7800.00 25000.00
699-24-34C 2/14/94 B80B063 . ..__47000.00 Do
699-24-34C 2/14/94 B0BOS7 7900.00 24000.00
699-24-34C 6/01/94 BOBY32 44000.00 D
699-24-34C 6/01/94 BOBY364 8100.00 24000.00
£99-24-34C 8/25/94 B0CBM4 45000.00 D
699-24-34C 8/25/94 BOCBMB 7400.00 23000.00
£99-24-35 11/03,93 BO%Ja2 46000.00 D
699-24-35 11703793 BO9JAS 7300.00 23000.00
699-24-35 2/10/94 B0B0S8 44000.00 D
699-24-35 2/10/94 808072 7400.00 23000.00 BQ
699-24-35 6/01/94 BOBY37 46000.00 D
£99-24-35 601794 BOBY38 46000.00 D
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
{21 sheets)

FPOTASS 0D TUM FSODIUM SULFATE
Well Collection Sample 34/ppb 34/ppb 34/ppb 124/ ppb
Name Date Number 890/. 150/. 150/. 89/250000s
699-24-35 6/01/94 BOBY45 7900.00 2 23000.00
£99-24-35 &701/94 BOBY46 7700.00 23000.00
699-24-35 8/25/94 BOCEN3 o 46000.00 D
699-24-35 8725794 BOCBN7 7100.00 21000.00
699-25-34C 11703793 BOSJQY ' 41000.00 p
. 699-25-34C . 11703793 -BORURT 7060.00 . 24000. 60 _
699-25-34C 2/22/94 BOBO73 40000.00 po
699-25-34¢C 2722794 BOBO77 7200.00 a 23000.00 BQ
699-25-34C 6/21/94 BOBY4Y 51000.00 D
699-25-34C 6721794 BGBYS1 7400.00 25000.00
699-25-34C 8/25/94 BOCBNS 42000.00 D
699-25-34C 8725794 BOCBP2 6500.00 22000,00
699-26-35A 11703793 BO®JRZ 41000.00 o
699-26-35A 11/03/93 BO9JRS 6100.00 24000.00
699-26-35A 2/03/94 BO9zT1 23000.00 BQ
699-26-35A 2/03/94 808078 . 38000.00 D
699-26-35A 2703794 BOB082 6900.00 8 . 22000.00 Ba
699-26-35A 6701794 BOBY52 43000.00 D
699-26-35A 6/01/94 80BY56 §900.00 24000.00
699-26-35A 8/17/94 BOCBGY 40000.00 D
699-26-35A B/17/94 BOCBH3 5900.00 23000.00 B
TMP_C PERCENE TIN FTIN
well Collection sSampl e 170/DegC 25/ppb 34/ppb 34/ppb
Hame Date Number 7. .08/5 24/ . 24/.
699-22-35 2/22/94 BOBO39 17.30 2.30
699-22-35 2/22/94 BOBO4O 51.10 U
699-22-35 6/07/94 BOBY02 18.30 2.70
699-22-35 6707794 BOBY(3 18.40
699-22-35 6707794 BOBYD4 18.40
699-22-35 6707794 BOBYOS 18.40
699-22-35 6/07/94 BOBYOS 26.00 BLQ
699-22-35 8/31/94 BOCBHY 19.60 1.90 '
699-22-35 8/31/94 BOCBJO 19.60
699-22-35 8/31/94 s0cBJ1 19.60
699-22-35 B/31/94 B0CBJ2 19.60
699-22-35 8/31/94 BOCBJ3 28.00 LB
699-23-34A 12/06/93% BOSM30 17.80 4.30
699-23-34A 12/06/93 BOYM31 17.80
699-23-34A 12/06/93 BO9M32 17.80
699-23-34A 12/06/93 BO9M33 17.80
699-23-34A 12/06/93 BOSM34 " 51.10 ¢
699-23-34A 2/10/94 808041 17.70 4.10
699-23-34A 2710794 B0B042 17.70
699-23-34A 2/10/94 BOBO43 17.70
699-23-344 2/10/94 BOBO44 i7.70
699-23-34A 2/10/94 80B045 51.10 U
699-23-34A 6/06/94 BOBY07 18.30 4.10
699-23-34A 6706794 80BYO8 18.40
699-23-344 6/06/94 BOBYQ9 18.40
699-23-34A 6/06/94 BOBY10 18.40
699-23-34A 6/06/94 BOBY11 69.00 LQ
699-23-34A 8/25/94 BOCBJ4 18.70 3.40 '
699-23-34A 8/25/94 BOCBJB ‘ 24.00 U
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

TMP_C PERCENE TIN FTIN
Well Collection Sample 170/DegC 25/ppb 34/ppb 34/ppb
Name Date Number . .08/5 24/. 24/,
699-23-348 2/22/%4 BOBO4S 17.60 - 3.30
699-23-348 2/22/94 BOBO47 S1.10 4
699-23-34B 6/02/94 BOBYi2 18.00 3.30
699-23-34B 6702794 BOBY13 18.00
699-23-348 6/02/94 BOBY14 18.00
699-23-348 6702794 BOBY15 18.00
699-23-348 6/02/94 B0BY16 88.00 Lq
699-23-348 8/31/94 BOCBJ9 19.00 3.20
699-25-34B 5731/94 BOCBKO 19.00
699-23-348 8/31/94 BOCBK1 19.00
.699-23-34B  8/31/94 .. ___ BOCBK? 19.00
699-23-348 8/31/94 BOCBK3 33.00 LB
699-24-33 11/03/93 BO9JN2 19.30 4.10 B
699-24-33 11/03,93 BOYIN3 19.30
699-24-33 11/03/93 BOSING 19.30
699-24-33 11/03/93 BOYJNS 19.30
699-24-33 11703793 BO9JNS 51.10 U
699-24-33 2/14/94 808048 19.10 3.00
69%-24-33 2/14/94 BOB04Y 19.20
699-24-33 2/ 14794 BOBOSO 19.20
699-24-33 2/ 14794 BOBOS1 19.20
699-24-33 2714794 BOB052 5%.10 U
699-24-33 6/06/94 BOBY17 19.80 3.00
699-24-33 6/06/94  BOBY1B ____ 19.80
699-24-33 6/06/94 BOBY19 19.80
699-24-33 6/06/94 80BY20 19.80
699-24-33 6/06/%94 BOBY21 32.00 LQ
699-24-33 9714794 BOCBK4 20.10 3.00
699-24-33 9/14/94 BOCBKS 20.10 3.00
699-24-33 9714794 BOCBKS 20.10
699-24-33 9/14/94 BOCBKY 20,10
699-24-33 9/14/94 BOCBL2Z 24.00 U
699-24-33 9/14/94 BOCBLZ ) 24,00 U
699-24-34A 11/03/93 BOYJIN7 18.10 4.50 8
699-24-34A 11/03/93 BOPJNE 18.10
699-24-34A 11/03/93 BO9JUNS 18.10
699-24-34A 11/03/93 809JPO 18.10
699-24-344 11/03/93 B809JP1 51.10 U
699-24-34A 2/10/94 B0OBO53 18.10 3.80
699-24-34A 2/10/94 BOBOS4 18.10 .
699-24-34A 2/10/94 BOBO55 18.10
699-24-34A 2/10/94 BOBOS6 18.10
699-24-34A 2710/94 BOBOS7 51.10 U
699-24-34A 6/06/94 BOBY22 18.50 3.80
£99-24-342 £1087194% BOBY2S 44.00 LG
699-24-34A /16794 BOCBL4 19.00 3.00
699-24-34A 9/14/94 BOCBLS 19.00
699-24-34A 9/ 14794 BOCBLS 19.00
699-24-34A 9/14/94 BOCBLY 19.00
699-24-34A 914194 BOCBLB 24.00 U
699-24-34B 11/03/93 8094pP2 18.40 5.10 8
699-24-34B 11/03/93 BOSJP3 18.40
599-24-348 11703793 BOPJP4 iB.40
£99-24-34B 11/03/93 BORJPS 18.50
699-24-348  11/03/93 BOSJPS 51.10 U
699-24-34B 2/10/94 B0OB058 17.90 4,20 )
699-24-34B 2/10/%4 BOBD&2 51.10 U
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Well
Name
699-24-348
699-24-348
699-24-348
699-24-34B
£99-24-34C
699-24-34C
699-24-34C
699-24-34C
699-24-34C
699-24-34C
699-24-34C
699-24-34C
699-24-34¢C
- BF¥-24-34C
699-24-34C
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-24-35
699-25-34C
699-25-34C
£99-25-34C
£99-25-34C
699-25-34C
699-25-34C
699-25-34C
699-25-34C
£99-25-34C
699-25-34C
699-25-34C
&£99-25-34C
699-25-34C
699-25-34C
£99-26-35A
699-26-35A
699-26-33A
699-26-354
699-26-35A
-695-26-354
&£99-26-35A
699-26-35A
699-26-35A

[-1]
P
a

(R

Collection
Date
6/06/94
&/06/94
8/25/%94
8725794
11/03/93
11/03/93
2/14/94
2/14/94
2/14 /94
2/14/94
2/ 14794
6/01/94
6/01/94
8/25/94
8/25/94
11/03/93
11703/93
2/10/94
2/10/94
6/01/94
6/01/94
6/01/94
6/01/94
B/25/94
8/25/94
11/03/93
11703793
2/22/94
2/22/94
2/22/94
2/22/94
2/22/94
6/21/94
6721794
&6/21/94
6/21/%4
6/21/94
8/25/94
B8/25/94
11703793
11/03/93
2/03/94
2/03/94
2/03/94
6701794
6/01/94
8/17/94
B8/17/94

~ L

Sample
Number

B0BY27
BOBY31
BOCBL®
BOCBM3
BOYJP7
B0%JQ1
B0BO&3
BOBOG4
B80B0AS
808066
BOBO&Y

BOBY32 _

BOBY36
BOCBM4
BOoceMa
B0%Ja2
BO9JQS
B0B0&B
B0BO72
BOBY37
BOBY38
BOBY4S
BOBY46
BOCBN3
BOCBN7
BO%JA7
BO9J4R1
BOBO73
B0BO74
BOBO75
BOBO7S
80BO77
BOBY47
BOBY4LR
B0BY49
BOBYS50
BOBYS51
BOCBN8
BOCBPZ2
BO9JR2
BO9JRE
BO9ZT1

BUBY32
BOBY5S
BOCBGY
BOCBH3

7515545 0469

DOE/RL-94-136, REV. 0

(21 sheets)

THP_C PERCENE TIN
170/DegC 25/ppb 34/ppb
/. .08/5 24/,

19.00 4.40
19.40 3.80
19.30 6.50 8
18.40 4.70
18.40
18.40
18.40
_ 19.30 4. 90
19.00 4.50
18,50 1.10 B
17.50 .7
19.10 1.10 @
1.50 a
18.80 .99
19.80 2.00 B
18.50 1.40
16.70
18.70
18.70
19.50 1.70
19,50
19.50
19.50
19.80 1.50
20.20 .53 8B
51.10 u
19.00 A4 L
19.40 .95
20.10 b L

5.2A-25

Constituents with at Least One Detected Value for the Solid Waste
Reporting Period October 1, 1993 to September 30, 1994.

50.00 La
24,00 U

51.10u

51.10 v
24.00 v
24.00 0V
31.10 v
51.10 u
24.00 ua
37.00 LQ
24.00 U

51.10 U

51.10 U

24.00 v
26.00 U

$1.10 v

51.10 y
24.00 U

24.00 v
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

e

5.2A-26

TOLUENE TC DS TRICENE
Well Collection Sample 25/ppb 127/ppb &5/ ppm 25/ppb
Name Date Number -077/1000 320/. 10/500s -043/5
699-22-35 2/22/94 BOBO39 .06 U -. 81000.00 BQ 480.00 4.30
699-22-35 &/07/94 BOBY02 .08 U 89000.00 440.00 2.50
699-22-35 8/31/94 BUCBH? A7 L 85000.00 450.00 2.20
699-23-34A 12/06/93 BOSM30 06 U 80000.00 BG 400.00 2.50
699-23-34A 2/10/94 80B041 06 U 70000.00 BQ 440.00 2.20 B
699-23-34A 6706/94 BOBYO7 .08 U 81000.00 410,00 2.20
699-23-344 8/25/%94 BOCBJ4 .08 U 66000.00 410.00 2.30
699-23-348 2/22/94 BOBO4S 06 U 78000.00 Ba 450.00 2.60
699-23-348 6/02/94 BOBY12 08U 97000.00 460.00 2,20
699-23-348 8/31/94 BOCBJY .08 U 77000.00 450.00 2.00
699-24-33 11/03/93 BO9JN2 .06 BL 69000.00 B 400.00 1.50
699-24-33 2/14/94 808043 .06 U £7000.00 BQ 410.00 1.10 8
699-24-33 6/06/94 BOBY17 .08 v 74000.00 400.00 1.10
- 699-24-33 — - 91494 BOCBKS oo A8 U 71000.00 B o .96 L
699-24-33 9/14/94 BOCBKS 08U 71000.00 B 1.20
699-24-34A 11/03/93 BOPJINT .06 BL 66000.00 B 370.00 2.30
699-24-34A 2/10/94 BOBOS3 06 U 64000.00 BQ 390.00 1.90 B
699-24-34A 6/06/94 BOBY22 .08 v 78000.00 380.00 1.80
699-24-34A 9/14/94 BOCBL4 .08 U 71000.00 B 1.70
699-24-34B 11/03/93 BO%JP2 .06 BL 71000.00 B 380.00 2.00
699-24-34B 2/10/94 BOBOS8 06U 65000.00 BQ 390.00 1.80 B
699-24-348 6/06/94 BOBY27 .08 v 78000.00 390.00 1.60
699-24-348 8/25/94 BOCBLY .08 u 65000.00 390.00 1.80
699-24-34C 11/03/93 BOQJIP7 06U 97000.00 B 440.00 2.10
699-24-34C 2/14/94 BOBOG3 06 U 74000.00 BQ 430.00 1.30 8
699-24-34C 6/01/94 B0BY32 .08 v 79000.00 440.00 1.70
699-24-34C 8725/94 BOCBMS .08 u 75000.00 440.00 1.70
699-24-35 11703793 B09JG2 06U 51000.00 B 310.00 .34 L
699-24-35 2/10/94 BOBOSE .06 U 49000.00 BQ 320.00 .11 BL
- 699-24£-38 501794 BOBY3? -08 v 53000.00 340.00 .08 LQ
699-24-35 6/01/94 B0BY38 .08 4 56000.00 330.00 A7 La
699-24-35 8/25/94 BOCBN3 .08 vy 45000.00 330.00 30 L
699-25-34C 11/03/93 B09JQ7 06 U 56000.00 B 340.00 .90 L
699-25-34¢C 2722794 BOBO73 06 U 43000.00 BQ 350.00 P4 L
699-25-34C 6721794 80BY47 .08 U 49000.00 380.00 35 L
699-25-34C B/25/94 BOCENB .08 u 47000.00 360,00 78 L
699-26-35A 11/03/93 BO9JR2 06 U 39000.00 B 280.00 S1L
699-26-354 2/03/94 BOBOTS .06 U 39000.00 Ba 280,00 B 2 L
699-26-354 .. 6/01/94 . . BogYS2.- - 08 U - 40000,00 280,00 4L
699-26-35A 8/17/94 BOCBGY .08 u 36000.00 300.00 A9 L
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
- -Landfil1l Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

TRITIUM TURBID VANADUM FVANADI
wWell collection Sample 142/pCifL 126/NTU 34/ppb 34/ppb
Hame Date Number ./20000 L0167, 6.4/, 6.4/,
699-22-35 2/22/94 80B039 104,00 U - 25.00 Q
699-22-35 2/22/94 BOBO4G 7.001L
699-22-35 6/07/94 BOBYOD2 210.00 U 3.10 g
699-22-35 6/07/94 BOBYD& 8.40 L
6§99-22-35 8/31/94 BOCBH? 280.00 U 19.00 Q
699-22-35 8/31/94 BOCBJ3 9.40 L
69%-23-34A  12706/93 -~ BOYM30 i5500.00 .60
699-23-34A 12/06/93 BO9M3L 10.00 L
699-23-34A 2710754 BOBO41 14500.00 .29
699-23-34A 2/10/94 BOBO4S 12.00 L
699-23-34A 6706/94 BOBYO? 12500.00 2.50
699-23-34A 6706794 BOBY11 : 8.30 L
699-23-34A 87/25/94 BOCBJ4 15900.00 .55 Q
699-23-34A 8725794 BOCBJS 9.00 L
699-23-348 2722794 BOBD4S 390.00 42.00 @
699-23-34E 2722794 - -BOBOST 10.00 L
699-23-34B 6/02/94 BOBY12 480,00 13.00
£99-23-348 6702/94 BOBY15 11.00 L
699-23-34B 8/31/94 BOCBJ? 63.90 U 6.40 @
699-23-34B B/31/94 BOCBK3 8.30 L
699-24-33 11/03/93 BO9JN2 167000.00
699-24-33 11703793 BO9iNG 19.00 L
699-24-33 e/16/94 BOBO48 151000.00 .28 Q
699-24-33 2/14/94 BOBO52 . 13.00 L
499-24-33 &£/06/94 BGBY17 134000.00 32 Q
699-24-33 6/06/94 BOBY21 12.00 L
699-24-33 9/ 14794 BOCBK4 119000.00 .17 Q
699-24-33 9714794 BOCBKS 119000.60 .31 Q
699-24-33 9714794 BOCBL2 13.00 L
699-24-33 9714794 BOCBL3 13.00 L
699-26-34A 71703793 BORJNT7 36100.00
699-24-34A 11/03/93 BO%JP1 18.00 L
699-24-34A 2/10/94 BOBO0S3 29900,00 2.40
699-24-34A 2/10/94 BOBOSY 12.00 L
699-24-34A 6706794 BOBYZ22 246800.00 7.50 Q
&99-24-34A &6/706/94 BOBY26 8§.30 L
699-24-34LA 9714794 BOCBL4 31800.00 3.00 @
699-24-34A 9/ 14/94 BOCEL8 10.60 L
699-24-34B 11/03/93 80%J4P2 72000.,00
699-24-34B 11703/93 BO9JPS 19.00 L
699-24-34B 2/10/94 B0B0OS58 61200.00 .70
699-24-34B 2/10/94 80B0&2 15.00 L
...699-24-348 A704/9L e0av?7 £1400.00 1.00 &
699-24-~34B 6/06/94 BOBY31 13.00 L
699-24-348 8/25/94 BOCBLY 69500,00Q 2.90 Q
699-24-348 8/25/9 BOCBM3 12.00 L
699-24-34C 11/03/93 BO9JPT 170006.00
699~24-34C 11703793 BO0%Ja1 16.00 L
699-24-34C 2/14/94 BOBO&3 153000.00 6,30 Q
699-24-34C 2714794 BOBO&Y .90 L
699-24-34C &/01/94 BOBY32 134000.00 6.40
699-24-34C 6/01/94 BOBY34 12.00 L
699-24-34C 8/25/94 BOCBM4 12900000 1.70 @
699-24-34C 8/25/94 B0CBMS 11.00 L
£99-24-35 11/03/93 B09J@2 14100.00
699-24-35 11/03/93 BO9JQS 17.00 L
699-24-35 2/10/94 BOBOSA 12200.00 2.00
- 699-24-35-- - - 2718754 BOBO72 o 15.00 L
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

TRITIUM TURBID VANADUM FVANADI
Hell Collection Sample 142/pCisL 126/NTU 34/ppb 34/ppb
Name Date Number ./20000 016/, 6.4/. 6.4/,
699-24-35 6/01/94 BOBY37 11300.00 - 2.90
699-24~-35 6/01/94 BOBY38 11500.00 2.90
699-24-35 6/01/94 BOBY4S 12.00 L
£99-24-35 6/01/94 BOBY4é 13.00 L
699-24-35 8/25/94 BOCBN3 14200.00 3.10Q
699-24-35 8/25/94 BOCBNY 14.00 L
699-25-34C 11/03/93 a09Ja7 214000.00
699-25-34C 11/03/93 BOYJR1 17.00 L
699-25-34C 2/22/9% BOBO73 195000.00 514
699-25-34C 2/22/94 BOBO77 16.00 L
699-25-34C 6/21/94 BOBY47 184000.00 4.40
.. 699-25-34C 6721794 BOBYS1 12,00 L
699-25-34C 8/25/94 BOCBNS 181000.00 45 Q
699-25-34C B8/25/94 BOCBP2 15.00 L
699-26-35A 11/03/93 BOYJR2 218000.00
699-26-35A 11703793 BO9JRS 24.00 L
699-26-35A 2/03/94 BO9ZT1 21.00 L
499-246-35A 2/03/94 BOBO7S 211000.00 .23 Q
699-26-35A 2/03/94 BOBO82Z 24.00 L
6599-26-35A 6701794 BOBYSZ2 198000.00 19
699-26-35A 6/01/%94 80BYS6 18.00 L
699-26-35A 8/17/94 BOCBGY 188000.00 .38
699-26-35A B/17/94 BOCBH3 17.00 L
XYLENE ZINC FZINC C18120E
Well Colliection Sample 25/ppb 34/ppb 34/ppb 25/ppb
Name Date Number .2/10000 4.4/5000s 4.4/5000s .045/70
699-22-35 2/22/%4% BGB0O3S .20 U 13U
699-22-35 2/22/9 808040 12.00 8
699-22-35 &/07/94 BOBY(2 .20 U .05 u
699-22-35 &6/G7/94 BOBY0S 8.50 L
699-22-35 8/31/94 BOCBH® b L .05 L
699-22-35 8/31/94 BOCBJ3 4.40 U
- C6¥9-23-34A - 12706793 T BUSM3G -/ 1] 130
699-23-34A 12/06/93 BO9M34 11.00 @
699-23-34A 2/10/94 BOBO4 i .20 u ' A3 u
699-23-34A 2710794 BOBO4S 4.30 Bia
699-23-34A 6/06/94 80BYO7 .20 U 05U
£99-23-34A 6/06/94 BOBY11 440 U
699-23-34A B/25/94 BOCBJ4 20U 05 u
699-23-34A 8/25/94 BOCBJS 7.70 LB
699-23-34B 2/22/94 BOBOLE 200 13U
699-23-348 2/22/94 BOBO47 11.00 B8
699-23-34B 6/02/94 BOBY12 20 U .05 u
69%-23-348 6/02/94 BOBY 14 4.40 U
699-23-348 8731794 BOCBJY 20U 050
699-23-348 8/31/94 BOCBK3 4.40 U
£99-24-33 11/03/93 BOPJNZ .20 U A3 0
699-24-33 11/03/93 BOFJNG 16.00
699-24-33 2/ 14794 BOB04S 20U A3 U
699-24-33 2/ 14794 BOBOS2 10.00 8
T TEY9-24-33 T 6706794 BOBY17 .20 U 05U
699-24-33 6/06/94 BOBYZ21 12.00
699-24-33 9416494 BOCBKS 200U ' 05U
699-24-33 /14794 BOCBKS .20 05 U

' - n mporipe e s e - . . e - . vt
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Table 5.2A-2. Constituents with at Least One Detected Value for the Solid Waste
Landfill Data for Reporting Period October 1, 1993 to September 30, 1994.
(21 sheets)

XYLENE ZINC FZINC CIS12DE

Well Collection Sample 25/ppb 34/ppb 34/ppb 25/ppb
Name Pate Number .2/10000 4,4/5000s 4.4/5000s 045770
699-24-33 9/ 14794 BOCBL2 - 15.00 BQ
699-24-33 9714794 BOCBL3 11.00 BQ
699-24-34A 11/03/93 BO9JIN7 .22 BL A3 L
699-24-34A 11/03/93 BO9JP1 13.00
699-24-34A 2/10/94 B0BO53 .20 U A3 u
699-24-34A 2710794 80BC57 6.80 BLQ
699-24-34A 6/06/% BOBYZ2?Z .20u , A0 L
699-24-34A 6706794 BOBY2S 4.40 U
699-24-34A 9714794 BOCBL4 20U 19 L
699-24-34A 9/14/94 BOCBLS 4.40 U
699-24-34B 11/03/93 BO9JP2 .20 U 15 L
699-24-34B 11/03/93 BO9JPS 14.00
699-24-34B 2/10/94 B0BO58 .20 U A3 U
699-24-34B 2/10/94 BOB0&2 8.70 BLG

. 699-24-348B . &/06/94 BORY27 200 S A7 L
699-24-34B 6/06/94 BOBY31 4.40 U
699-24-34B 8/25/94 BOCEL9 .20u 06 L
699-24-348B 8/25/%4 BOCBM3 11.00 B
699-24-34C 11/03/93 BOSJPT 20U 24 |
699-24-34C 11/03/93 BO9JQY 7.60 L
699-24-34C 2714794 BOBOS3 .20 U .13 u
699-24-34C 2/14/94 808067 17.00 B
699-24-34C 6/01/%94 BOBY32 .20 U 05 v
699-24-34C 6/01/94 BOBY3$ . 9.50 L
699-24-34C 8/25/94 BOCBMS .20 U .05 U
699-24-34C 8/25/94 BOCBMS 19.00 B
699-24-35 11/03/93 BO%.JQ2 20U 13 u
699-24-35 11/03/93 B0S.JQG 14.00
699-24-35 2/10/94 BOB0&8 .20 U 13 0
699-24-35 2/10/94 BOBO72 8.30 BLQ
699-24-35 6/01/94 80BY37 200 .05 U
699-24-35 &/01/94 BOBY38 20U .05 U
699-24-35 6/01/94 BOBY4A5 _ 4.40 U
699-24-35 6/01/%4 BUBY46 4.40U
699-24-35 8/25/94 BOCBN3 .20 U .05 U
699-24-35 8/25/94 BOCBN7 13.00 B
699-25-34C 11/03/93 B0%JQ7 .20 Y A3 U
699-25-34¢C 11/03/93 BO9JR1 14.00
699-25-34C 2/22/%% BOBO73 20U 13 v
699-25-34C 2/22/94 BOBO77 4.50 BL
699-25-24C 6721094 . .. BOBY4AT .20 U .05 U
699-25-34C 6721794 80BYS1 9.40 L
699-25-34C B/25/94 BOCBNE 20 U .05 U
£99-25-34C 8/25/94 BOCBPZ 10.00 8
699-26-354 11/03/93 BORJR2 .20 U .13 u
699-26-35A 11703793 BO9JRS 18.00
699-26-354 2703794 BO9ZT1 11.00 B
699 26-35A 2703794 808078 20U A3 4
£99-26-354 2/03/94 80B082 10.00 B
699-26-354 6/01/94 BOBYS2 .20 U 05 u
699-26-354 6/01/94 BOBYSé 4.40 U
699-24-35A 8/17/94 BOCBGY .22 L .05 U
£99-26-35A 8717794 BOCBH3 5.30 L

For explanation of this table, see Section 1.4 of report.
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~-Table 5.2A-3. Contamination Indicator Parameters for the Solid Waste Landfill

Data for Reporting Period October 1, 1993 to September 30, 1994.

(3 sheets)

COND FIELD COND LAB pH FIELD pH LAB TOC TOX
Welt Collection Sample pmho pmho ppb ppb
Name Date Number 1. 1. .01/6.5-8.58 .01/6.5-8.5s 320/. 5/
699-22-35 2722794 BO9FP1 698 730. r.22 7.20 300 L 42.3
BO9FP2 697 T30 7.22 7.20 400 L 38.2
BO9FP3 698 730 7.22 7.20 300 L 33.0
BOBO39 695 730 7.21 7.20 300 L 7.
6/07/94 BOBYO2 701 710 65.99 7.10 320 u 34.3
BOBYO3 703 6.98 340 L 29.4
BOBYO4 704 6.98 320V 29.0
BOBYQS 699 6.98 320U 35.1
8/31/% BOCBHY 722 730 6.76 6.80 320 u 37.0
BOCBJO 721 6.73 320 U 35.9
B0CBJ1 719 6.73 320u 42.6
BOCBJ2 719 6.72 330 L 38.5
699-23-34A 12/06/93 BO9M30 634 640 6.62 7.90 300 L 30.0
BO9M31 633 640 6.61 8.00 200 L 20.0
BO9M32 634 650 6.61 8.00 300 L 20.0
BO9M33 637 640 6.62 7.90 300 L 30.0

2/10/94 808041 639 640 6.99 7.10 200 U

BOBO42 641 650 6.97 7.10 200 U

BOBO43 637 650 6.97 7.10 200 L

BOBO44 637 650 6.97 7.10 200 U
6/06/94 BOBYO7 645 &40 6.87 6.70 320 U 29.2
. BOBYOS | 644 6.86 320 U 29.8
BOBYOS 844 6.82 320U 3.4
BO8Y10 642 6.79 320V 29.5
8/25/94 BOCBJ4 604 640 6.92 6.70 3200 28.3
BOCBJS 603 6.75 320 u 30.0
BOCBJS 601 6.73 340 L 28.5
BOCBJ7 601 6.72 320U 28.6
699-23-348 2/22/94 BO9FP4 . &b4 710 7.21 7.20 200 U 34.5
BO9FP5 669 710 7.25 7.10 200 L 30.0
BO9FP6 670 710 7.29 7.20 200 U 35.0
BOBO46 664 710 7.23 7.20 200 L 34.1
6/02/94 BOBY12 706 710 6.92 7.00 320U 38.0
B0BY13 702 6.90 320 u 35.2
BOBY14 706 6.89 320U 42.0
BOBY15 701 6.86 320U 40.6
B8/31/94 BOCBJ9 693 710 6.92 6.90 500 L 37.7
BOCBKO 694 6.91 320 L 35.9
BOCBK1 690 6.90 400 L 39.3
BOCBK2 693 6.89 320 U 32.7
699-24-33 11/03/93 BO9UN2 633 650 7.13 7.20 300 LB 8.0
BOSUN3 634 650 T.12 7.20 300 LB 10.0
BO9IN4 634 650 7.1 7.20 300 LB 20.0
BO9JNS 635 650 7.10 7.20 300 LB 10.0
2114794 BOBO4AS 658 650 7.47 7.30 200 L 12.6
——- BORQLY bh2. - 830 . 7.45-- 7.30-- 200 U 12.2
BOBO50 665 650 7.45 7.30 200 U 11.5
BOBO51 665 650 7.45 7.30 200 v 12.5
6/06/94 BOBY17 641 640 7.37 7.20 320 15.7
80BY13 642 7.3 320 v 13.8
BOBY19 642 7.26 320 v 13.8
BOBY20 642 7.24 320 u 12.6
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Table 5.2A-3. Contamination Indicator Parameters for the Solid Waste Landfill
Data for Reporting Period October 1, 1993 to September 30, 1994.

(3 sheets)
- COND FIELD COND LAB pH FIELD pH LAB foc TOX
Well Collection Sample pmho jumho ppb ppb
Name Date Number 1/. i/. .01/6.5-8.5s .01/6.5-8.5s 320/. 57.
699-24-33 9/14/94 BOCBK4 &47 650 - 6.96 7.20 350 L 10.5
BOCBKS 847 650 6.96 7.20 320U 10.4 q
BOCBKS 648 : 6.96 320U 7.4 Q
BOCBKY 648 6.95 370 L 13.5
BOCBKS 320 U 12.5
BOCBK? 320 v 10.8
BOCBLO 320 u 10.3
BOCBL1 320U 1.4
699-24-34A 11703793 BOQJUNT 592 600 6.76 7.00 500 LB 20.0
BOYUNB 593 600 &6.77 7.00 400 LB 20.0
_BOQUN® | 592 _ 600 6.76 7.00 300 L8 20.0
BO%JPO 590 600 6.78 6.90 300 LB 20.0
2/10/94 BOBO53 600 600 6.75 7.20 300 L 25.8
B0BOS4 597 600 6.73 7.10 200 L 23.2
BOBOS5 594 600 6.72 7.10 200 U 22.4
BOBO5& 593 610 6.72 7.10 200 U 24.8
6/06/94 BOBY22 598 600 6.74 6.70 320 U 18.7
BOBY23 596 6.81 320 U 23.2
BOBY24 595 6.81 3200 14.9
BOBY25 591 6.80 320 v 17.7
9714794 BOCBL4 603 600 6.73 6.80 320U 20.0
BOCBLS 601 6.73 320 U 17.0
BOCBL& 603 6.74 320 ¥ 16.2
BOCBLY 603 6.73 320 U 15.7
699-24-34B 11/03/93 BO9JP2 598 610 6,65 7.30 300 LB 20.0
BO9JP3 507 610 6.65 7.10 200 LB 20.0
BORJPS 595 610 6.65 7.10 300 LB 10.0
BOQJPS 593 610 6.64 7.10 200 U 20.0
2/10/94 BOBO58 612 620 7.02 7.30 300 L 19.7
BOBO59 612 620 7.01 7.30 200 u 20.8
BOBOGO 610 620 7.00 7.20 200 L
BOBDS1 608 620 6.98 7.20 300 L
6/06/94 BOBY27 612 620 7.20 6.80 320 U 17.7
BOBYZ8 612 7.20 320 U 18.1
BOBY29 611 7.15 320U 20.4
BOBY30 606 7.15 320 U 20.3
8/25/94 BOCBLY 601 620 6.40 7.00 320 ¢ 16.8
BOCBMO 600 5.63 400 L 17.5
BOCBM1 605 6.55 320U 17.9
BOCBM2 604 6.51 400 L 18.0
£699-24-34C 11/03/93 BO9JP7 677 700 7.16 7.00 400 LB 20.0
BOYJP8B 688 700 7.17 7.00 200 U 20.0
BO9JPY 685 700 7.17 7.00 200 U 20.0
BO%JGD &85 700 7.17 7.00 200 LB 20.0
2/14/94 BOBO&3 704 690 7.12 7.10 200 u 13.5
BOBD&4 702 690 7.1 7.10 200 u 13.3
BOBO65 702 690 7.1 7.10 300 L 15.1
BOBO6S 700 690 7.1% 7.00 200 L 15.7
6/01/94 BOBY32 749 690 6.87 7.00 320 U 5.0u
T 77T BOBY33 | T 748 6.88 320 21.0
BOBY34 747 6.97 320 v 14.9
BOBY35 743 6.97 320 U 19.3
B/25/94__. .BOCBMS _. 671. 700 6.59 6.80 320 0 1%.2
BOCBMS 674 6.59 320 U 22.1
BOCBM6 673 6.6 400 L 21.9
BOCBM7 674 6.62 320 v 20.5
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Table 5.2A-3. Contamination Indicator Parameters for the Solid Waste Landfill
Data for Reporting Period October 1, 1993 to September 30, 1994.

(3 sheets)
COND FIELD COND LAB pH FIELD pH LAB Tac TOX
Well Collecticon Sample pumho pimhao ppb ppb
Name Date Humber 1/. 1/. .01/6.5-8.5s .01/6.5-8.5s 320/. 5/.
699-24-35 11/703/93 B09JQ2 483 500 7.48 7.20 400 LB 8.0 U
BOSJG3 483 500 7.45 7.20 400 L8 B.0 U
BOSJOS 483 500 7.44 7.20 300 LB 8.0 u
B09Ja5 482 500 7.43 7.20 500 LB 8.0uU
2710794 BOB04B 504 510 6.60 7.60 200 U
) BOB0&9 505 510 6.62 7.50 2006 U
BORO70 499 510 6.63 7.50 200 L
B0BO71 502 510 6.66 7.60 200 u
6/01/9% BOBY37 535 500 7.1 7.30 320 u 6.9
BOBY38 534 500 7.4 7.20 320 U 7.9 a
BOBY39 535 7.15 320U 10.7 @
BOBY40 531 7.12 320U 6.1
BOBY41 320 U 5.3
BOBY42 400 L
BOBY43 320 U 13.9
BOBY44 320y 9.3
o ... 8725794 . BOCBN3 . _]| 486 500 7.e2 7.30 320 U 12.4
BOCBNS 485 7.22 320U 13.7
BOCBNS 482 7.20 320 L 10.7
BOCENS 482 7.21 330 L 12.8
699-25-34C 11703793 BO09JG7 537 550 7.57 7.30 300 LB 10.0
BO9JQB 537 550 7.57 7.30 400 LB 8.0 u
B09JA9 539 550 7.56 7.30 400 LB 8.0u
BOYJRO 536 556 7.56 7.30 300 LB 8.0u
2/22/94 BOBOT3 521 550 7.43 7.60 200 U 7.4
BOBO74 518 550 7.39 7.60 200 L 6.8
BOBO7S 517 550 7.38 7.50 300 4 8.2
" BOBOTS 518 550 7.38 7.50 200 L 5.4
6/21/94 BOBY47 498 550 7.34 7.20 320 U
BOBY4B 512 7.35 320 U
BOBY49 524 7.33 320 U
BOBYS0 525 7.34 320 U
8/25/94 BOCBKS 535 550 7.43 7.30 400 L 9.7
BOCBNY 535 7.42 320 U 8.2
BOCBPO 535 7.41 320U 10,5
BOCBP1 533 7.40 320 U 10.4
£99-26-354 11/03/93 BOSJR2 429 440 7.76 7.50 300 LB 8.0 U
BOJR3 426 440 7.75 7.50 300 LB 10.0
BO9JRG 428 4460 7.73 7.50 300 LB 8.0 U
BO9JRS 425 440 7.74 7.50 400 LB 8.0u
2/03/94 808078 447 440 7.17 8.40 200 L 5.0U
BOBO79 444 440 7.20 8.30 200 L 5.0U
BOBOBO 445 440 7.2% B8.20 200 ¢ 6.9
BOBO81 443 . 440 7.24 8.30 200 U 5.0U
6/01/94 BOBY52 486 440 7.20 7.50 320 U 50U
BOBYS3 4B4 7.18 320 u 50U
BOBYS4 484 7.17 320 u 5.4
BOBY5S 482 7.11 320U 6.9
8/17/%4 BOCBGY 426 440 7.13 7.50 320 L 8.3
BOCBHO 427 7.12 320 U 6.9
BOCBH1 428 7.1 320U 5.1
BOCBH2 426 7.11 320U 7.2

For explanation of this table, see Section 1.4 of report.
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Table 5.2A-4. Analysis Method Code

Definitions.
Method code Method name
16 SW-846 8240°
17 SW-846 8080*
19 SW-B46 8270°
25 SW-846 8010/8020"
29 SW-B846 B140"
30 SW-B846 8040°
34 SW-846 6010*
36 ASTM D-1385"
40 SW-846 7421°
41 SW-846 7470°
42 SW-846 7B41"
43 SW-846 7060"
48 SW-846 T740"
49 SW-B46 8150°
51 SW-846 8280*
52 ASTHM D-1067-A
54 ASTM D-1426-D
56 SW-846 9010*
&2 In-house ion chromatography
63 SW-B46 9030°
65 Standard Methods #2098°
67 SW-B46 9020°
69 SW-846 9131"
73 ASTM D-1125-A
93 Field probe, pH
94 Field probe, conductivity
122 SW-846 9060*
124 ASTM D-4327-88
125 ASTH D-1293
126 Standerd Methods #214A°
127 ASTM D-2579-A
130 EPA Method 300.0°
135 SW-B46 9310, Alpha*
136 SW-846 9310, Beta®
137 SW-846 9315, Radium’
139 ) ITAS 1-129 Low level
140 _______ ITAS Gamma scan
141 1TAS Sr-90
142 ITAS H-3
143 ITAS Te-99
144 SW-846 9132*
145 ITAS Gross U
146 ITAS Isotopic Pu
147 ITAS Am-241
148 ITAS Isotopic U
168 USEPA HACH cop*
357 EPA 600, 310.2

*(EPA 1986).
"(ASTM 1991).
“(EPA 1979).
“(APHA 1989).
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RCRA Water Level Measurement Report Reporting Peried
"~ October 1, 1993 through September 30, 1994.

(4 sheets)
Water level
Depth to elevation
Well Date water (m) above ms1 (m)

IR : Solid Waste Landfill Monitoring Wells

699-23-34 10/12/93 40.11 122.31
11703793 40.11 122.30
12/27/93 40.16 122.26
699-24-33 10/12/93 37.50 122.28
11/03/93 37.51 122.27
. - -- 11/03/93 --- --37.48 122.29*
12/27/93 37.55 122.23
1/10/94 37.54 122.24
2/14/94 37.54 122.24*
2/17/94 37.54 122.24
3/24/94 37.56 122.22
4/28/94 37.57 122.21
5/24/94 37.55 122.23
6/06/94 37.57 122.21%
6/20/94 37.53 122.25
7/22/94 37.53 122.25
8/08/94 37.55 122.23
9/06,94 37.55 122.23
9/14/94 37.57 122.21*
699-24-34A 10/12/93 40.43 122.30
11/03/93 40.43 122.30
11/03/93 40.42 122.31*
-- 12/27/93 40.47 122.26
1/10/94 40.47 122.26
2/10/94 40.50 122.22*
2/17/94 40.51 122.22
3/24/94 40.48 122.25
4/28/94 40.50 122.22
---5/24/94 - --40.49 122,24
6/06/94 40.45 ' 122.28%
6/20/94 40.46 122.27
7/22/94 40.45 122.28
8/08/94 40.48 122.25
9/06/94 40.48 122.25
9/14/94 40.50 122.23*
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RCRA Water Level Measurement Report Reporting Period
October 1, 1993 through September 30, 1994,

(4 sheets)
Water level
Depth to elevation
Well Date water (m) above ms1 (m)

Solid Waste Landfill Monitoring Wells

699-24-34B 10/12/93 40.30 122.31
o 11/03/93 40.31 122.30%
11/03/93 40.30 122.31
12/27/93 40.34 122.27
1/10/94 40.33 122.28
2/10/94 40.41 122.20*
2/17/94 40.32 122.29
3/24/94 40.35 122.26
4/28/94 40.38 122.23
-5/24/94 -40.36 12225
6/06/94 40.31 122.30*
6/20/94 40.38 122.23
7/22/94 40.33 - 122.28
8/08/94 40.36 122.25
8/25/94 40.37 122.24*
9/06/94 40.36 122.25
699-24-34C 10/12/93 40.03 122.30
11/03/93 40.03 122.30
11/03/93 40.02 122.31%
12/27/93 40.07 122.26
1/10/94 40.07 122.26
2714794 40.03 122..30%
2/17/94 40.07 122.26
3/24/94 40.08 122.25
4/28/94 40.11 122.22
5/24/94 40.09 122.24
6/01/94 40.06 122.27*
6/20/94 40.06 122.27
7722794 40.05 122.28
8/08/94 40.05 122.28
8/25/94 40.10 122.23%
N 9/06/94  _ 40.09 122.24
699-24-35 10/12/93 41.92 122.31
11/03/93 41.91 122.32%
11/03/93 41.90 122.33
12/27/93 41.96 122.27
1/10/94 41.96 122.27
2/10/94 42.03 122.20%
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RCRA Water Level Measurement Report Reporting Period
October 1, 1993 through September 30, 1994,

(4 sheets)
Water level
Depth to elevation
Well Date water (m) above ms1 (m)
Solid Waste Landfill Monitoring Wells
699-24-35 2/17/94 41.96 122.27
3/24/94 4]1.98 122.25
4/28/94 42.01 122.22
5/24/94 41.99 122.24
6/01/94 4]1.95 122 .28*
6/20/94 41.95 122.28
7/22/94 41.94 122.29
8/08/94 41.97 122.26
8/25/94 4]1.99 122.24*
9/06/94 41.97 122.26
699-25-34C 10/12/93 40.90 122.31
11/03/93 40.94 - ‘ 122.27
11/03/93 40.90 122 .30%
12/27/93 40.95 122.26
1/10/94 40.94 122.27
2/17/94 40.94 122.26
2/22/94 40.95 122.26%
3/24/94 40.96 122.25
4/28/94 40.99 122.22
5/24/94 40.97 122.24
6/20/94 40.93 122.27
6/21/94 40.99 122 .22%
7/22/94 40.93 122.28
8/08/94 40.96 122.25
8/25/94 40.97 122 .24*
9/06/94 40.96 122.25
699-26-35A 10/12/93 40.02 122.33
11/03/93 40.04 122.32
11/03/93 39.99 122.37*
12727793 40.10 122.26
1/10/94 40.18 122.18
2/03/94 40.10 122.25*
2/17/94 40.19 122.17
3/24/94 40.14 122.22
4/28/94 40.24 122.12
5/24/94 40.22 122.14
6/01/94 40.07 122.29*
6/20/94 40.23 122.12
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RCRA Water Level Measurement Report Reporting Period
October 1, 1993 through September 30, 1994.

(4 sheets)
o HWater level
Depth to elevation
Well Date water (m) above ms1 (m)

Solid Waste Landfill Monitoring Wells

699-26-35A 7/22/94 40.11 122.25
8/17/94 40.08 122.28*
9/06/94 40.13 122.22

Notes: 1. Water level elevations are calculated by subtracting the
measured depth to water from the surveyed elevation for
the well.

2. Depth-to-water values are transcribed from field records.

3. Elevations marked with an '*' were measured at the time of
sampling. '

4. Elevations marked with a '+' are outside of the expected
range, and are suspected of error.
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6.0 300 AREA

6.1 300 AREA PROCESS TRENCH

J. W. Lindberg
Westinghouse Hanford Company

The groundwater near the 300 Area Process Trenches has been monitored by
_ a_Resource Conservation and Recovery Act of 1976 (RCRA) interim-status

- groundwater quaiity assessment well network since June 1985. The site
continues to be regulated by the interim-status regulations under the Hanford
Facility RCRA Permit (September 28, 1994). Monitoring wells were constructed
in response to a Consent Agreement and Compliance Order issued jointly by the
Washington State Department of Ecology and the U.S. Environmental Protection
Agency (Ecology and EPA 1986). The 300 Area Process Trenches are located
within the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) 300-FF-1 and 300-FF-5 operable units. Currently the

300 Area Process Trenches are in the groundwater quality assessment level of
monitoring, as discussed in the groundwater monitoring compliance plan
(Schalla 1988). A closure/post-closure plan has been written for the 300 Area
Process Trenches and is described in DOE (1985).

6.1.1 Facility Overview

The 300 Area Process Trenches are located in the northern portion of the
300 Area (Figures 6.1-1 and 1-1). The two unlined trenches were constructed
in 1975. From 1975 until the shutdown of fuel fabrication in 1987 and other
300 Area operations in 1988, the trenches were used for the disposal of most
liquid wastes generated in the 300 Area. Waste constituents are described in

_.. Schalla et al..(1988). The discharge rate reachaed 3 maximum of about

7,600 L/min (2,000 gal/min)}. Since 1988, the wastewater has consisted of
cooling water with small quantities of nonhazardous maintenance and process
waste. In July 1991, the trenches were modified as part of an expedited
response action (ERA). The modifications of the trenches involved removing
bottom sediment from the inflow end of the trench and placing it at the
opposite end of the trench behind a berm. The trenches were used on an
alternating, as-needed basis. The west trench was rendered inoperable on
November 20, 1992. Since then, the east trench receives all discharge.
Average d1scharge to the east trench is about 850 L/min (225 gal/min).

From the surface downward, the geologic units include the Hanford
formation, the Ringold Formation, and the Columbia River Basalts. The Hanford
formation is 9 to 12 m thick and is comprised of gravelly sand and sandy
gravel. The Ringold Formation is approximately 40 m thick and 1s comprised of
__two_major units.. The upper half is-cemprised of interbedded sandy gravels,
gravelly sands, and silty sand. The lower half is comprised of sandy and
clayey silt, and is called the lower mud unit. Flows of Columbia River Basalt
and 1nterca]ated beds of the Ellensburg Formation underlie the Ringold
Formation lower mud unit.

The water tabTe is close to the position of the Hanford-Ringold
Formations contact, but near the river it rises and falls in response to river
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level. During average to low river stages, groundwater in the unconfined
aquifer enters the 300 Area from the northwest and southwest, flows through
the 300 Area in a west-to-east or northwest-southeast direction, and
eventually flows into the river. The water table is close to or slightly
below the Hanford-Ringold Formations contact. During high water stages the
water table can be quickly raised above the Hanford-Ringoeld Formations contact
near the river, and groundwater may temporarily flow in a reverse direction.
Channeling in the top of the Ringold Formation further complicates the
direction and flow rate of groundwater in the unconfined aquifer. Confined
aguifers at depth (betow the confining Tower mud unit) have an overall greater
amount of pressure than the overlying unconfined aquifer, causing any
interaquifer fiow to be in an upward direction.

6.1.2 Summary of 1994 Activities

Although the weil network for the 300 Area Process Trenches is on a
semiannual sampling schedule, the network was sampled only once (June 1994)
during the annual reporting period for this report (i.e., October 1993 to
-September- 1994). - The-network was sampied only once because the scheduie was
shifted from semiannual sampling periods of February and September each year
to June and October to correspond to high and low flow leveis of the Columbia
River. Unfortunate]y, in the year of the shift, the wells would be only
‘sampled once (June)} during the annual reporting period (October 1993 to
September 1994). In addition to regular sampling events, well 399-1-17A is
sampled quarterly for a limited 1ist of analytes. Water level measurements
are taken monthly, in addition to measurements made during sampling.

6.1.3 Sampling and Analysis Program

The general groundwater monitoring program is described in the
groundwater monitoring compliance plan (Schalla 1988). Sampling of 300 Area
wells is coordinated with the 300-FF-5 CERCLA program so that well trips can
be reduced and data are shared.

Currently, the monitoring network for the process trenches has 11 wells.
The locations of these wells are shown in Figure 6.1-1. A list of these
11 wells, other wells, and their uses is presented in Table 6.1-1.
Groundwater samples are collected semiannually at all wells in the network
except well 399-1-17A. Well 399-1-17A is on a quarterly schedule to access
changes in groundwater quality near the process trench.

- Available analytical results have been reported in the quarterly reports
(Borghese 1994a, 1994b; Lindberg 1994, 1995). Analytical constituents are
listed in Table 6.1-2.

6.1.4 Groundwater Chemistry
The process trenches are located near other liquid disposal facilities in
the 300 Area. Because of the proximity to the North Process Ponds (no longer

in service) and sanitary sewer lines, as well as other facllltles.dgwngrad1nn+
from the process trenches, it is difficult to determine constituents in the
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groundwater that can be directly attributed to the process trenches.
Analytical data for the reporting period are available in Borghese (1994a,
1994b) and Lindberg (1994, 1995).

Results of sampling and analysis of groundwater in the 300 Area Process
Trenches monitoring network for the one sampling round (June 23-23, 1994) that
occurred during 1994 showed that drinking water standards (DWS) were exceeded
for two drinking water parameters, four groundwater quality parameters, and
three site-specific and other constituents. Results of testing for site
contamination indicator parameters were all within DWS. However, results for
total organic carbon (TOC) from well 399-1-17A were significantly higher than
the historical trend, and a request for analytical data evaluation was
submitted for these data.

The two drinking water parameters that exceeded DWSs were unfiltered
chromium in four wells and gross alpha in seven wells. The four groundwater

~quality parameters that exceeded DWSs were unfiltered iron in six wells,

filtered iron in one well, unfiltered manganese in three wells, and filtered
manganese in three wells. The three site-specific and other contaminants that
exceeded DWSs were '“Ru in one well, trichloroethene in one well, and
cis-1,2-dichloroethene in one well (Lindberg 1994). The unfiltered chromium,
iron, and manganese are probably from the well construction process. Alpha is
probably caused by uranium that is disseminated throughout much of the
sediment near the water table in the 300 Area by past waste practices. The
three site-specific and other contaminants are probably caused by contaminated
wastewater discharged directly to the process trenches.

6.1.4.1 Concentration Histories of Waste Indicators. A brief discussion of
historical constituents of interest is provided in the following text.

6.1.4.1.1 Uranium. Concentrations of uranium at well 399-1-17A are
shown in Figure 6.1-2. Groundwater from well 399-1-17A has hean analyzed for
uranium since 1987. Before the ERA in July 1991, uranium concentrations were
greater than 100 ppb and showed cyclic variations. The cyclic variations were
related to river stage fluctuations. However after the ERA uran1um

__concentrations dropped to much-lower values- and Suaycd at the low values

through the monitored period. Concentration of uranium at other sampled wells
have remained consistent during the past year.

6.1.4.]1.2 Gross Alpha. Concentrations of gross alpha activity above the
DWS (15 pCi/L) were observed in wells 399-1-10A, 399-1-11, 399-1-12,

399-1-16A, 399-1-17A, 399-2-1, and 399-3-10.. . These wells- historically have

had gross alpha values above the DWS. The gross alpha activity is probably
from uranium.

6.1.4.1.3 Trichloroethylene/1,2-Dichloroethene. Groundwater collected
from well 399-1-16B, which monitors the bottom of the unconfined aquifer,
historically has had values of trichloroethene and cis-1,2-dichloroethene
above the DWSs of 5 and 70 ppb, respectively. During the current reporting

. period the results for these two constituents at well 399-1-16b were 5.40 and

130 ppb, respectively,

6.1.4.1.4 Tritium. Although tritium is not indicative of a contaminant
from the process trenches, the plume emanating from the 200 Areas is
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influencing groundwater in the 300 Area (see Figure 2-5). Figure 6.1-3 shows
the change in concentration over time for selected wells in the 300 Area.
Well 399-1-18A, the northernmost well in the network and an upgradient well,
has the highest concentration of tritium. Wells further south detect less
tritium.

6.1.4.2 Distribution of Waste Constituents. The distribution of uranium in
the groundwater beneath the 300 Area has changed since July 1991. Data before
July 1991 showed an uranium plume with the high (120 pCi/L) centered around
well 399-1-17A located at the inflow end of the process trenches

(Evans et al. 1992). The 1992 and 1993 data show that the marked decrease in
uranium at well 399-1-17A that occurred post-ERA has been sustained (see
Figure 6.1-2).

6.1.5 Groundwater Flow

6.1.5.1 Groundwater Flow Direction. The groundwater flow direction in the

- unconfined aquifer near _the 300 -Area Process Trenches is predominantly to the

southeast with slight changes caused by fluctuations in Columbia River stage.
Figure 6.1-4 shows the elevation of the water table June 22-23, 1994, when the
river stage was very near the high for the year. Sometimes a localized flow
reversal occurs when the river stage is higher than the water level in the
unconfined aquifer. The area involved in these flow reversals depends on the
elevation of the high river stage and its duration. On June 22 and 23, 1994,
the reversal was only experienced along the shore of the river and inland in
the area of well 399-3-12. In the area of the process trenches the flow
direction in the unconfined aquifer remained toward the southeast.

Figure 6.1-5 shows the elevation of the water table from September 20 to 21,
1994, during the low stage period for the Columbia River. Flow direction was
to the southwest as it was in June. Water level data are collected monthly
and reported in quarterly reports {Borghese 1994a, 1994b; Lindberg

1994, 1995).

There is a vertical head difference, with the gradient in an upward
direction, between the gravels beneath the Ringold Formation lower mud unit
and the unconfined aquifer. At wells 399-1-17A and 399-1-17C the head
difference is about 11 m (35 ft). There is a slight downward gradient within
the unconfined aquifer observed in the 399-1-17 and 399-1-16 well clusters.

6.1.5.2 Rate of Flow. The flow rate in the top of the unconfined aquifer has
previously been reported as about 10.6 m/d (35 ft/d) near the process trenches
(Schalla et al. 1988) based on a perchloroethene spill data. The rate of flow
can also be estimated roughly by using the Darcy equation.
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(1)

where:
v = Average linear groundwater velocity
K = Hydraulic conductivity
i = Hydraulic gradient
n = Effective porosity.

Schalla et al. (1988) reported values of hydraulic conductivity for the
unconfined aquifer ranging from 150 to 15,240 m/d (500 to 50,000 ft/d). These
values were determined from pumping tests. The hydraulic gradient near the
process trenches, estimated from the September 1994 water table map, averages
approximately 0.0007. This gradient is about average for the year. Estimates
of effective porosity for the unconfined aquifer range from 0.10 to 0.30.
Using the above-stated values for input parameters to the Darcy equation, the
range of groundwater fiow velocity is approximately 0.35 to 106.7 m/d (1.15 to
350 ft/d). The large range in flow velocity values is a result of the large
range in values of hydraulic conductivity reported for the aquifer. The range
in hydraulic conductivity may be attributed to facies variations within and
between the Hanford and Ringold formations.

- 6.1.5.3 Evaluation of Monitoring Network. Groundwater flow has not changed
significantly since the 300 Area Process Trenches monitoring network was
designed. The network is still adequate to detect contamination from the
trenches.
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Facility and Well Location Map.
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Figure 6.1-2. Uranium Concentrations at Well 399-1-17A.
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h

Water Table Elevation Map, June 22-23, 1994.
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Figure 6.1-5.

Water Table Elevation Map, September 20-21, 1994.
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well number denotes the year of installation.

= Well is sampled for supporting data.
“frequency on a monthly basis.

well was constructed before RCRA-specified standards.
frequency on a quarterly basis.
well is in compliance with RCRA standards.
frequency on a semiannual basis.

M
PRE

Q
RCRA
SA

6.1-11

Table 6.1-1. Monitoring Wells Used for the 300 Area Process Trenches.
Well Aquifer éﬁggﬁ!ugi 'ﬂgﬁﬁg st;ﬁszds
399-1-10A% | Top of unconfined SA M RCRA
399-1-11% Top of unconfined SA M RCRA
399-1-12% Top of unconfined SA M RCRA
. Top of unconfined SA M RCRA
Top of unconfined SA M RCRA
388-1-168% -~ | Bottom uncenfined SA M RCRA
399-1-17A% Top of unconfined M RCRA
399-1-178% Bottom unconfined SA M RCRA
| Top of unconfined SA M RCRA
399-2-148 Top of unconfined SA® M PRE
399-3-107 Top of unconfined SA® M PRE
Notes: Shading denotes upgradient wells. Superscript following
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Table 6.1-2. Constituents Analyzed in the 300 Area Process Trenches.

Contamination indicator parameters
pH Total organic carbon
Specific conductance Total organic halogen
Groundwater quality parameters
Chloride Manganese Sodium
Iron Phenols Sulfate
Drinking water parameters

2,4-D Chromium Lead

2,4,5-TP Silvex Coliform bacteria Mercury

Alpha-BHC Delta-BHC Methoxychlor

Arsenic Endrin Nitrate

Barium Fluoride Radium

Beta-BHC Gross alpha Selenium

Cadmium Gross beta Silver

Site-specific and other parameters

4,4-DDE Cobalt Phosphate

4,4-DDT Copper Potassium

Aldrin Dieldrin Tin

Alkalinity Endosulfan Toxaphene

Antimony Endrin aldehyde Tritium

Arochlor 10, 12 Heptachlor Uranium
77777 Beryllium-- - Magnesium * Vanadium

Bromide Nickel Volatile organics

Chlordane Nitrate Zinc

BHC = benzone hexachloride.

6.1-12
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A.0 QUALITY CONTROL PROGRAM

€. J. Chou/Jd. C. Johnston/T. X. Washington
Westinghouse Hanford Company

A.1 INTRODUCTION

The Resource Conservation and Recovery Act of 1976 (RCRA) Quality Control
(QC) program is based on guidance from the U.S. Environmental Protection
Agency (EPA). the Resource Conservation-and Recovery Act (RCRA) Groundwater
Monitoring Technical Enforcement Guidance Document (EPA 1986a), and Chapter 1,
"Quality Control," from Test Methods for Evaluating Solid Waste (EPA 1986b).

A.1.1 Data Quality Objectives

-The QC program uses the five measures of data quality: precision,
accuracy, representativeness, completeness, and comparability, along with
applicable program-specific quality parameters to evaluate the quality of the
data and the analytical laboratories analyzing the sampies {WHC 1992a).

Target values for precision and accuracy are specified in the Quality
Assurance Project Plan for RCRA Groundwater Monitoring Activities (WHC 1992b).

1. Precision is evaluated using data results from laboratory
duplicates, matrix spike duplicates (see Section A.3), field
duplicates, and blind samples (see Section A.2).

. ,,Z‘WJAccurary is: evaluated using-data results-from laboratory matrix

——————— - ----spiKes; taboratory control sampies; EPA Water Pollution (WP}, Water
Supply (WS), and Interlaboratory Performance Evaluation Programs
(see Section A.3); and by blind samples (see Section A.2).

3. Representativeness expresses the degree to which RCRA facility
groundwater monitoring data represent the actual composition of the
groundwater in the aquifer. Goals for data representativeness for
groundwater monitoring programs are addressed qualitatively by the
specification of well construction, sampling locations, sampling
intervals, and sampling and analysis techniques in the groundwater
monitoring plan for each RCRA facility.

4. Completeness is defined as the percentage of measurements that are
judged to be valid. Completeness is determined by the number of
data unflagged during the validation process, divided by the total
number of data evaluated, and muitiplied by 100. The calculated
percentages used in reporting completeness are conservative figures
and are based on the data flags P, F, Q, and H.

5. Comparability is used to ensure that samples analyzed by different
laboratories or by the same laboratory over different time periods
are comparabie. For 1994, only the primary hazardous chemistry and
radiochemistry ]aboratories were requested to analyze samples and
submit data., Samples were analyzed in accordance with Test Methods
for Evaluating Solid Waste (EPA 1986b) and other applicable approved

A-1
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methods. Comparability of field measurements is determined by
following ap roved sampling procedures that ensure consistency among
sampling events.

A.2 EXTERNAL QUALITY CONTROL PROGRAM

The external QC program uses three kinds of QC samples to evaluate
quality in the field and laboratory. These are field duplicates, field
blanks, and blind samples.

The analytical results of QC samples are judged to be acceptabie if the
-following evaluation criteria are met.

e Field duplicates--Resuits of field duplicate pairs must have
precision within 25%, as measured by relative percent difference.

o Blanks--Four kinds of blanks are used to check for contamination
resulting from field activities and/or bottle preparation. These
. are full trip, daily trip, field transfer, and bottle blanks.

Except for common laboratory contaminants, results above the limit
of two times the method detection 1imit (MDL) are .identified as
suspected contamination. For common laboratory contaminants, such
as acetone, methylene chloride, 2-butanone, toluene, and phthalate
esters, samp]e results less than five times the MDL are qualified as

LEES SRR L= ri =y S )

e Blind samples--Results must fall within 2.0 standard deviations from
the mean recovery of the known concentration of samples submitted to
the laboratory.

Table A-1 provides a summary of the QC results available for 1994.

Tables A-2 and A-3 summarize the total number of field blanks and field
duplicates outside of the QC limit per analyte for 1994. Analytes not listed
in Tables A-2 or A-3 were 100% acceptable for field blanks or field
duplicates.

777777777 Throughout the year, turbidity has continued to exceed the QC limit in

field blanks. The source of the problem has not yet been identified.

Recently the water system used to fill the blank bottles was tested for
turbidity. The water proved to be very clear. Also, the laboratory's
quarterly quality control report does not indicate that there have been any
problems with the analysis of turbidity. A possible source of the problem
(too many field blanks exceeding the 2*MDL 1imit) with turbidity may stem from
a very low MDL. This limit may be too stringent to apply to groundwater.
Efforts are underway to obtain an explanation for this trend.

Total carbon, methylene chloride, and ammonium ion are three constituents
with a high percentage of results exceeding QC limits. Virtually all of these
results were qualified with a 'B,’' which indicates that the laboratory blanks
associated with those samples were contaminated.

A-2
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For field duplicates, at least half of the results for zinc and lead were
qualified with a 'B.' Many were qualified with a 'U,' which means nondetect,
and, in general, those that were not qualified with a 'U' were qualified with
an 'L.' This indicates that results below and just above the MDL were
compared and the relative percent difference was calculated. However, values
-below-or just above the MDL-are not quantifiable, and may have poor precision.
Twenty-five percent of total organic halogen {TOX) values exceeded the

QC Timit. -This supports the fact that the method of measuring organic halides
is not precise and that less stringent limits should be considered.

Performance evalution samples were sent out twice during the annual
reporting period and were reported in the January through March 1994 and the
July through September 1994 quarterly reports. Performance evaluation
standards for TOX, total organic carbon (TOC), inductively coupled plasma
metals, and phenols were sent out during the reporting period. Eighteen out
of the nineteen samplie results fell within acceptable limits for the primary
~—hazardous chemistry laboratory for the year.

A.3 INTERNAL QUALITY CONTROL PROGRAM

The internal QC program uses four types of QC data to establish and
monitor performance in the laboratory. These data are laboratory blanks,
- matrix spikes, matrix dupiicates, and EPA studies (WP and WS).

Every quarter each contracted laboratory supplies its own QC report, in
the form of precision and accuracy, that includes data quality information on
matrix spikes, matrix duplicates, and blanks. The contracted laboratories
also report their results for the EPA's WP, WS, and radiochemical
intercomparison studies quarterly. The results of EPA studies independently
verify the level of laboratory performance and are expressed as the percentage
of EPA-accepted results. Each half-year the contracted laboratories also
siippiy-an MDL/minimum detectabie conceniration (MDC) report. The MDLs and
MDCs are required to be below the contractually required quantitation limit
(CRQL). The CRQL is not associated with a quantitation 1imit as the name
- suggests;-it-is- intended-to -be-the-lowest -analyte concentration in a given
matrix that a laboratory can be expected to detect consistently. The CRQL is
agreed on under the contractual statement of work. A laboratory
nonconformance report (NCR) is issued when the MDL is greater than the CRQL.
Westinghouse Hanford Company (WHC) reviews each of these reports and
summarizes the resuits in this section.

Precision and accuracy results from the primary contract laboratories,
summarized in Table A-4, indicate the performance of all customers submitting
water matrix samples. WHC samples represent only a part of the performance
summary .

Radiochemistry precision and accuracy figures are gleaned from the
radiochemistry laboratory's quarterly report, with percent acceptability
calculated from duplicates and spikes, respectively. These results, along
with radiochemistry blank data, are summarized in Table A-4.
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A.4 NONCONFORMANCE/INCIDENT REPORTS

NCR and incident reports are methods of documentation by which contract
laboratories can inform laboratory contractors and their customers of any
problems encountered with the analysis, data, and/or data deliverable. This
method of documentation is intended to identify occurrences, deficiencies,
and/or issues that may potentially have an adverse effect on the data
integrity. These may include, but are not limited to the following:

Lost sampile

Broken bottles

Instrument maifunctions

Calibration standards out of acceptable range
Laboratory control standards out of acceptable range
Matrix spike recovery out of acceptable range
Blank contamination

Procedural noncompiiance

Chain-of-custody discrepancies

Shipping temperatures out of acceptable range
Misreported data.

During the 1994 reporting year 91 NCR and incident reports were
transmitted, affecting 445 data points. There were 75 reports transmitted by
the hazardous chemistry laboratory and 16 reports transmitted by the
radicchemistry laboratory. The reports represent a 35% decrease in the number
of incident reports transmitted during fiscal year 1994 as compared to fiscal
year 1993. The reports describe incidents that affect either groundwater
samples or external QC samples (e.g., trip blanks, bottle blanks).

The reports transmitted by the hazardous chemistry laboratories affect
432 data points, 161 of which were rejected. The rejected data were primarily
attributed to broken sample containers received at the laboratories.
Additionally, 271 analytical results were evaluated as being suspect. These
data points should be used for trending purposes only. The suspect data are
attributed to TOX samples that missed holding times and to QC sample resuits
that were outside of the acceptable range.

The reports transmitted by the radiochemistry laboratory affect 13 data
points, 7 of which were rejected. The rejected radiochemistry data also were
-attributed to broken sampie coniainers received at the laboratories. Six data
points have been determined to be suspect. The suspect data are attributed to
sample matrix effects that have prevented the laboratory from achieving
contractual detection limits. The incident reports received from the
laboratories during this reporting year have been instrumental in identifying
potential issues for laboratory surveillances.

A.5 QUALITY ASSURANCE OCCURRENCES

Quality assurance (QA) occurrences are situations that potentially affect
the quality of the data. These situations are discussed through summaries of
inspections of laboratory services and/or system and performance audits/
surveiliances. Inspection of laboratory services and/or system and
performance audits/surveillances for the RCRA groundwater monitoring program

A-4



{0507

7l é.ﬁ:‘ﬁ 4
DOE/RL-94-136, REV. O
are performed throughout the year by the laboratory contractor, WHC, and/or
the U.S. Department of Energy on various aspects of this progranm.

QA requirements and data quality objectives are defined in the Quality
Assurance Project Plan for RCRA Groundwater Monitoring Activities (WHC 1992b).

Results of these oversight activities are documented with the audit/
surveillance and/or inspecting organization(s).

During the 1994 reporting period (October 1, 1993 to September 30, 1994),
two decisions were made that affected the TOX analysis: (1) WHC procured a
(secondary) hazardous chemistry laboratory for the analysis of TOX, and
(2) WHC determined that all TOX data received from the {primary) hazardous
chemistry laboratory were unusable and would be considered at best suspect.
These decisions were based on unacceptable QC results, numerous documented
cases of procedural noncompliance, and the number of unresolved findings and
observations associated with the TOX analysis (DOE-RL 1994). The TOX data
reported in this annual report reflect the work of the secondary hazardous
chemistry laboratory.

During the reporting period WHC performed three inspections in
conjunction with the contract administrator. The first inspection was
performed at the primary hazardous chemistry laboratory on May 2-6, 1994. The
purpose of this inspection was to verify compliance with written QA and QC
requirements. The following are findings and observations as determined by
the inspection team.

The contractor failed to track and verify implementation of
corrective actions, as required by the contract.

Noncompliances were found with the laboratory's procedures governping
document control. Multiple instances were found of effective dates
for procedures preceding approval dates.

Noncompliances were found with the contractual requirement for
annual review of procedures,

Deficiencies exist in the traceability to specific procedures and
standards used for the analysis of samples.

Noncompliances were found in the laboratory's procedural and
_____ contractual requirements for training.

* Deficiencies and inconsistencies exist in the control charting and
tracking for both analysis and reporting purposes.

Observations:
¢ The contract laboratory was unable to clearly explain the
resp?nsib1]ities of its QA organization as applicable to WHC
samples,

* It was unclear whether the laboratory has an effective program in
place to control contamination.
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The corrective action for the findings and observations are scheduled to
be provided after the printing of this report.

The second inspection was performed at the radiochemistry laboratory on
July 6-8, 1994. The official report has not been released and a summary will
provided during the next reporting period.

The third inspection was performed at Columbia Biomedical Laboratories
(CBML) on August 8-10, 1994. The purpose of the inspection was to determine
compliance by CBML with the Pacific Northwest Laboratory contract regarding QA
and QC for coliform and biological oxygen demand analyses.

The inspection team found evidence supporting two findings:

Finding #1: CMBL had not followed the requirements delineated in their
QA manual.

Finding #2: CMBL had not met all Pacific Northwest Laboratory contract
and CBML QA manual requirements for planning and
implementing surveillances and audits.

The corrective action for the findings is scheduled to be provided after
the printing of this report. _

_A.6.__LIMIT OF DETECTION, LIMIT-OF QUANTITATION,

AND METHOD DETECTION LIMIT--C. J. Chou

The concentration at which an analyte can be detected depends on the
variability of the biank response. For purpose of this discussion, the
'blank' is taken to be a method blank. The limit of detection (LOD) is
defined as the lowest concentration level is statistically different from a
blank {Currie 1988). In general, it is calculated as the mean concentration
in the blank plus 3 standard deviations of that concentration (EPA 1987). The
blank corrected LOD is simply three times the blank standard deviation. At
3 standard deviations from the blank mean, the false positive error rate and
the false negative error rate are each about 7% (Miller and Miller 1988,

-p. 118)., A false positive error is an instance when an analyte is declared to

be present but is, in fact, absent. A false negative error is an instance
when an apalyte is declared to be absent but is, in fact, present.

The 1imit of quantitation (LOQ) is defined as the level above which
quantitative results may be obtained with a specified degree of confidence
(Keith 1991). It is calculated as the blank mean plus 10 standard deviations
of the blank (EPA 1987). The blank corrected LOQ is 10 times the blank
standard deviation. The LOQ is most useful for defining the lower Timit of
the useful range of concentration measurement technology. When the analyte
signal is 10 times larger than the standard deviation of the blank
measurements, there is a 95% probability that the true concentration of the
analyte is + 25% of the measured concentration. The LOD and LOQ are shown
graphically in Figure A-1. For purpose of illustration, the numbers appearing

~ " 77in this figure are the respective biank mean, LOD, and LOQ for TOC and TOX

(see Table A-5).
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X%

The MDL is defined as the minimum concentration of a substance that can
be measured and reported with a 99% confidence that the analyte concentration
is greater than 0. The MDL is determined from analysis of a sample in a given
matrix containing the analyte (Currie 1988). The MDL is 3.14 times the
standard deviation of the results of 7 replicates of a low-level standard.
Note that the MDL as defined above is based on the variability of the response
of low-level standards rather than on the variability of the blank response.

For this RCRA annual report, only TOC, TOX and radionuclide field blank
data are available for LOD and LOQ determinations. The field blanks are
quality control samples that are_ introduced into a process to monitor the
_ .performance of the system.- The-use of field blanks to calculate LOD and LOQ

-is preferred over the use of laboratory blanks because field blanks provide a
measure of the errors in the entire sampling and analysis system. Methods to
calculate LOD and LOQ are described in detail in DOE-RL (1991, Appendix A).
The results of the LOD and LOQ determinations for 1994 RCRA sampling at the
Hanford Site are shown in Tables A-5 through A-19.

Because of the lack of blanks data for other constitutes of concern, WHC
deemed it necessary to calculate approximated LOD and LOQ values using
variability information obtained from low-level standards. As shown in
Figure A-1, the values along the horizontal axis are measured in units of
'standard deviation' of the measurement process (i.e., based on well-known

-blank). If low-level standards are used, the variability of the difference

between the sample and blank response is increased by a factor of yﬁr
{Currie 1988, p. 84). The formulas are summarized below:

MDL = 3.14 * s
LOD = 3 * (2 * )
= 4.24 %

L0Q = 10 * (V2 *s)
= 14.14 * s

where s denotes standard deviation from the seven replicates of the low-Tevel
standard.

The results of MDL, LOD, and LOQ calculations, for other constituents of
concern, are shown in Table A-20.

A.7-- QUALITY-CONTROL DEFINITIONS

Accuracy--The closeness of agreement between an observed value and a true
value. Accuracy is assessed by means of reference samples and percent
recoveries.

Blind sample--A sampie that contains a concentration of analyte that is
known to the supplier but unknown to the analyzing laboratory. The analyzing
laboratory is informed that the sampie is a QC sample and not a field sample.
The blind, the double blind, and tha-matrix-matched double blind samples are
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used to assess accuracy and monitor the performance of the analytical
laboratory(ies) with prepared or purchased materials from EPA QC samples/
concentrates or primary materials.

Bottle blank--A sample that contains only Type II reagent water. The
bottle blank contains one sample for each bottle size, with at least enough
bottles to include all constituents analyzed by a 'specific project, except
radionuclides. Bottle blanks shall be submitted to the primary laboratory

-per 1ot of bottles. Bottle blanks are filled in the analytical laboratory
under the sample preparation procedures. Bottle blanks do not go into the
field.

_.Contractually required quantitation 1imit--A value intended to be the
lowest analyte concentration in a given matrix that the laboratory can be
expected to achieve consistently; agreed on under the contract statement of
work.

Daily trip blank--A sample that contains only Type II reagent water. The
daily trip blank is used to check for sample contamination by volatile organic
compounds arising from conditions encountered during the collection of
samples. The daily trip blank is pot opened in the field. One daily trip
blank is collected for each day sampling occurs.

Double blind sample--A sampie that contains a concentration of analyte
that is known to the supplier but is unknown to the analyzing laboratory. The
analyzing Taboratory is not informed that the sample is a QC sample. All
attempts are made to make this sample appear like a field sample. For
example, the double blind sample should be submitted to the laboratory within
the same time period and with a sample identification number similar to that
of the field samples. The double blind sample does not include matrix
matching:

External quality control sample--Any QC sample prepared without the
knowledge of the analytical laboratory.

Field dupticate sample--A sample used to determine repeatability of an
analytical measurement on identical samples collected as close as possible to
___the same time at the _same location.. -These-samples are stored in separate
containers and are analyzed independently by the same laboratory.

Field transfer blank--A sample that contains only Type II reagent water.
The blank field transfer blank is used to check for sample contamination by
--volatile organic compounds arising from conditions encountered during the
collection of samples. The field transfer blank is taken during the
collection of samples. The field transfer blank is filled at the sampiing
site by pouring Type Il reagent water from a cleaned container into a volatile
organic analysis vial. At least 1 field transfer blank is collected for each
20 samples, or 1 per sampling batch.

“Full trip blank--A sample that contains only Type II reagent water and
preservative, as required. A full trip blank is used to check for
contamination in sample bottles and sample preparation. The full trip blank
is analyzed for all constituents of interest on all types of sample bottles
used during that sampling period. The frequency of collection for a full trip
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blank is 1 per 20 samples, or 1 per sampling batch. A full trip blank is
filled in the analytical laboratory under the sampie preparation procedures.
The full trip blank is pot opened in the field.

Internal quality control sample--Any QC sample prepared by the analytical
laboratory and used to establish and monitor the quality of the analytical
laboratory.

Limit of detection--The lowest concentration level that is statistically
different from a blank. This is calculated by the average blank signal plus
three standard deviations for the blank analyses (see Appendix B for more
~ detail).

Matrix-matched double blind sample--A matrix-matched double blind sample
contains a concentration of analyte that is known to the supplier but unknown
to the analyzing Taboratory. The sample matrix has been altered to closely
match that of the field samples.

Method detection limit--The minimum concentration of a substance that can
be measured- and reported with 59% confidence that the analyte concentration is
greater than zero, and is determined from analysis of a sample in a given
matrix type containing the analyte.

Minimum detectable concentration--Required level of analytical detection
for radiochemical samples.

Precision--The agreement among a set of individual measurements of the
same property, usually under prescribed similar conditions. Precision is
calculated by using relative percent difference of the duplicate/replicate
analyses. These samples should contain concentrations of analyte above the
MDL and may involve the use of matrix spikes.

Reliable detection level--A detection limit set at two times the
concentration of the MDL, so the risk of both false positives and false
negatives falls below 1%.

Type II reagent water--Distilled or deionized water that is free of
contaminants that may interfere with the analytical test in question.

| ol V7 o ol
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Figure A-1. Relationship of LOD and LOQ to Analyte Concentration.
Matrix
or
Method
Blank LOD LOQ
Analyte R ' .
egion of — Region of
De?e?:‘ted Detection Quantitation
Mean 1 2 3 4 5 6 7 8 9 10
TOC (166) (492) (1,252)
TOX (3.9) Concentration in Units (12.9)
of Standard Deviation
(Concentration in ppb}
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Table A-1.
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Summary of 1994 Quality
Control Quarterly Reports.

Quarterly reports

Field
duplicates
(% acceptable)

Field blanks
(¥ acceptable)

October-December 1993 97.2 98.4
January-March 1994 93.3 98.3
April-Jdune 1994 93.9 96.2
July~September 1994 92.9 97.3

Table A-2. 1994 Field Blanks Exceeding Quality
Control Limits. (2 sheets)
Total Qut of
Method Method name Constituent name ahalyses Q Flags Llimits X
122 SW-846 9060 Total organic carbon 154 6 3.9
124 ASTM D-4327-88 Chloride 47 2 4.3
i2é ASTM D-4327-88 Fluoride 47 1 2.1
124 ASTM D-4327-88 Nitrate 45 1 2.2
124 ASTH D-4327-88 Nitrite &7 1 2.1
124 ASTM D-4327-88 Sul fate 47 2 4.3
126 Std Meth #214A Turbidity 39 38 97.4
127 ASTM  D-2579-A Total carbon 7 4 57.1
129 ASTM D-1426-C Ammonium jon 20 7 35.0
135 SW-846 9310, Alphs Gross alpha 45 1 2.2
141 ITAS Sr-90 strontium-90 1 1 9.1
16 SW-B46 B240 1,1,1-Trichloroethane 340 14 4.1
16 SW-B46 8240 Acetone 139 1 .3
16 SW-846 8240 Benzene 346 1 3
16 SW-846 8240 Carbon disulfide 342 6 1.8
16 SW-846 B240 Carbon tetrachloride 345 1 3
16 SW-846 B240 Chloroform 346 7 2.0
16 SW-B46 8240 Methylene chloride 346 107 30.9
16 SW-846 8240 Tetrahydrofuran 346 1 3
16 .. SW-B4& B24D - Toluene 346 1 .3
19 SW-846 8270 2-Methylphenol 21 1 4.8
25 SW-B46 801078020 Carbon tetrachloride 23 2 8.7
30 SW-846 B04LO 2,4,6-Trichiorophenol 33 1 3.0
30 SW-846 8040 2,4-Dichlorophenal 3 1 3.0
30 SW-846 8040 2,4-Dimethylphenol 33 1 3.0
30 SW-846 8040 2-Chlorophenol 33 1 3.0
30 SW-846 8040 2-Nitrophenol 33 1 3.0
30 SW-846 8040 4,6-Dinitro-2-methylpheno 33 1 3.0
30 Sw-B46 8040 4-Chloro-3-methylphenol 33 1 3.0

w1 e
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Table A-2. 1994 Field Blanks Exceeding Quality
Control Limits. (2 sheets)

Total Qut of

Wethod Method name ~ Constitueot pame__ _ _____analyses & Flags limits %
30 SW-846 8040 4-Nitrophenol 33 1 3.0
30 SW-84% 8040 Phenol 33 3 9.1
30 SW-846 8040 Trichlorophenols 33 1 3.0
34 SW-846 6010 Aluminum - 14 3 2.6
SW-846 6010 Barium 107 8 7.5

I SW-846 5010 Cadmium - 115 1 .9
SW-846 6010 Calcium 106 1% 13.2

34 SW-846 6010 Chromium 115 3 2.6
34 SW-846 6010 Cobalt 113 2 1.8
3 SuW-B46 6010 Copper 13 2 1.8
34 SW-B46 6010 Iron 113 9 8.0
34 SW-846 6010 Magnesium 115 2 1.7
34 SW-846 6010 Manganese 113 2 1.8
34 SW-846 6010 Nickel 115 1 .9
34 SW-B46 4010 Potassium 115 1 .9
34 SW-846 6010 Sodium 106 15 14.2
34 SW-846 6010 Tin 14 4 3.5
34 SW-846 4010 Zinc 11 7 6.3
357 EPA 600, 310.2 Alkalinity 12 2 16,7
40 SW-846 7421 Lead 39 1 2.6
&1 SW-846 7470 Mercury 40 1 2.5
62 Inhouse ion chrom. Perchlorate 4 1 25.0
65 Std Meth #2098 Total dissolved solids 19 2 10.5
&7 SW-846 9020 Total organic halogen 51 1 2.0

Table A-3. 1994 Field Duplicates Exceeding
Quality Control Limits. (2 sheets)

Total Out of

Method Method name Constituent name analyses Q Flags limits %
122 SW-846 9060 Total organic carbon 66 9 13.6
124 ASTM D-4327-88 Bromide ™ 4 5.1
124 ASTM D-4327-B8 fluoride 79 8 10.1
124 ASTM D-4327-88 Nitrate 79 2 2.5
124 ASTM D-4327-83 Nitrite 79 4 5.1
126 Std Meth #214A Turbidity 51 3 5.9
129 ASTM D-1426-C Ammonium ion 20 4 20.0
135 SW-846 9310, Alpha Gross alpha 43 23 53.5
136 SW-846 9310, Beta Gross beta 44 14 31.8
137 SW-B46 9315, Radium Radium 16 4 25.0
140 ITAS Gamma Scan Antimony-125 13 1 7.7
140 1TAS Gamma Scan Cegium-137 13 2 15.4
140 ITAS Gamma Scan Cobal t-60 13 6 46.2
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Table A-3. 1994 Field Duplicates Exceeding
Quality Control Limits. (2 sheets)
Total Out of
Method Method name Constituent name analyses O Flags Llimits %
140 ITAS Gamme Scan Ruthenium-106 13 2 15.4
141 ITAS Sr-90 Strontium-90 14 1 7.1
142 ITAS H-3 Tritium 43 2 4.7
148 ITAS [sotopic U Uranium-234 4 1 25.0
148 ITAS Isotopic U Uranium-235 4 [ 100.0
148 ITAS Isotopic U Uranium-238 4 1 25.0
16 SW-B46 B240 1,1,1-Trichlorcethane 16 2 12.5
-6 - —---SN-Bad 8240 - Carbon disulfide 14 1 7.1
16 SW-846 8240 Methylene chioride 16 1 6.3
17 SW-B46 B08O Delta-BHC 29 1 3.4
17 SW-B846 B0O80D Endosulfan I 29 1 3.4
17 SW-846 8080 Heptachlor 29 1 3.4
7 SW-846 8080 gamma-BHC (Lindane) 29 1 3.4
25 SW-846 8010/8020 Carbon tetrachloride LY 3 9.7
25 SU-844 801078020 Ethyibenzene n 2 6.5
25 Sw-846 8010/8020 Methylene chloride 3 2 6.5
25 SW-846 801078020 Tetrachloroethene 3 ] 16.1
25 SW-846 8010/8020 Toluene 31 2 6.5
25 SW-846 801078020 Trichloroethene 3 5 16.1
25 SW-846 8010/802¢ Xylenes (total) 3 1 3.2
30 SW-846 8040 Phenol 38 2 5.3
34 SW-846 6010 Aluminum 116 8 6.9
34 SW-846 6010 Antimony 146 5 3.4
34 Sw-B846 6010 Barium 146 2 1.4
34 SW-846 6010 Beryllium 146 6 4.1
34 SW-846 6010 Chromium 146 13 8.9
34 SW-846 6010 Cobalt 146 2 1.4
34 SW-846 6010 Copper 146 21 14.4
3% SW-846 6010 Iron 146 31 21.2
34 Su-846 6010 Manganese 146 20 13.7
34 SW-846 6010 Nickel 146 16 11.0
34 SW-846 6010 Potassium 146 4 2.7
34 SW-B46 6010 Silver 146 6 4.1
34 SW-846 6010 Sodium 146 2 1.4
34 SW-846 6010 Tin 146 7 4.8
34 Sw-B4é 6010 Venadium 146 10 6.8
34 SW-846 6010 Zinc 146 51 34.9
358 SW-846 9012 Cyanide 10 1 10.0
40 SW-846 7421 Lead 84 23 27.4
43 SW-846 7060 Argenic 70 7 10.0
48 SW-B4s 7740 Selenium 72 4 5.6
£5 Std Meth #7000 Totsl dissolved solids 12 8.3
67 SW-846 9020 Total organic halogen 60 15 25.0

e ge—— ey

A-14




915355 0517
DOE/RL-94-136, REV. 0

Table A-4. Summary of 1994 Quality Control Semiannual and
Quarterly Reports (in percent acceptable).
1994 Quarterly EPA water cra i Radiochemical
- Peports - Pragigion’—-- --Accuracy” - poiiution EPA water supply interlab
comparison
Oct-Dec 1993 98.8 98.6 97.2 Semples not sent 100
this quarter |(11/92 - 02/93)
Jan-Mar 1994 100 99.6 Not reported Not repoited Not received
by lab by lab
Apr-Jun 1994 100 v8.2 9r.7 Samples not sent 100
this quarter |(03/93 - 05/93)
~- - fdul-Sapt 15%% - 978 ~~ - $8.0° ~ | samples not sent 98.7 100
this quarter (06,93 - 08/93)

“‘These figures represent radiochemistry data.
EPA = U.S. Environmental Protection Agency.

Table A-5. Groundwater Field Blanks Data from DataChem Laboratories.
Constituent: Total Organic Carbon.
Period | period to | of | e | daviurion | MO0 | Log®
samples (ppb)

10726793 | 12/28/93 35 190 46.0 328 650
01/06/94 03/25/94 42 187 146.2 626 1,649
04/12/94 06/30/94 36 120 103.4 430 1,154
07/06/94 08/09/94 14 159 99.4 457 1,152

Summary 127 166 108.6 492 1,252

°LOD equals the mean blank concentration plus 3 standard deviation and
LOQ equals the mean blank concentration plus 10 standard deviation.

LOD = timit of detection.

L0Q = 1imit of quantitation.
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Table A-6. Groundwater Field Blanks Data from Roy F. Weston Laboratories.
Constituent: Total Organic Halogen.

Period | periag to | of | | M| deviatton | 0D | Log®

samples (ppb)

11/29/93 12/17/93 15 0.712 1.159 3.5 11.6

. 01703794 | 03/22/94 28 0.804 1.260 3.8 12.6

04/01/94 06/15/94 25 1.154 1.454 4.4 14.5

07/01/94 08/08/94 13 0.828 1.162 3.5 11.6

Summary 81 0.899 1.292 3.9 12.9

LoD (blank corrected) equals 3 times the blank standard deviation and
LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = 1imit of detection.

LOQ = limit of quantitation.

Table A-7. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Antimony-125.

. Number Standard 8 8
“eron | Period to sanples (oCIIL) d?;é?’;t‘)’" e/ (ch()i(}L)
10/08/93 '} 12/13/93 _ 3 _). -0.280 |..2.167 6.50-- - 21.67
05/24/94 06/15/94 3 -8.490 12.710 38.13 127.10
| 08/23/94 | 09/20/94 4 -3.183 7.563 22.69 75.63
Summary 10 -3.892 8.486 25.46 84.86

%LOD (blank corrected) equals 3 times the blank standard deviation and

L0Q (blank corrected) equals 10 times the blank standard deviation.

LOD = 1imit of detection.

LOQ = 1imit of quantitation.
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Table A-8. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Cesium-137.

. Number Standard 8 a
Pevon. | Period to camies (oCi/L) ot eeiL) | (e
10/08/93 12/13/93 3 -1.627 2.465 7.40 24.65
05/24/94 06/15/94 3 0.673 1.553 4.66 15.53
08/23/94 09/20/94 4 -2.017 4.281 12.84 42 .81
Summary 10 -1.093 3.206 9.62 32.06

8.0D (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.
LOD = Timit of

.
detection.

LOQ = Timit of quantitation.
Table A-9. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Cobalt-60.
. Number Standard a a
Period . Mean Al LOD LOQ
Period to of A deviation 4 .
from samples (pCi/L) (pCi/L) {pCi/L) { (pCi/L)
10/08/93 12/13/93 3 4.917 2.480 7.44 24.80
05/24/94 06/15/94 3 -1.687 0.551 1.65 5.51
08/23/94 09/20/94 4 -0.640 5.148 15.44 51.48
Summary 10 0.713 3.633 10.90 36.33

2LOD (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = limit of detection.

LOQ

1imit of quantitation.
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Table A-10. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Gross Alpha.

. Number Standard N a

“hven. | Pertod to sa,:pf] s (:ceiafu d?;g?';t‘)’“ (Ci/L) | (et
10/06/93 12/17/93 13 0.005 0.182 0.54 1.82
01/03/94 03/22/94 14 0.056 0.212 0.64 2.12
-1 -64/01/9% | 06/08/94 "8 -0.006 0.185 0.56 1.85
07/01/94 | 09/20/94 10° -0.020 0.182 0.55 1.82
Summary 45 0.024 0.192 0.58 1.92

8LoD (blank corrected) equals 3 times the blank standard deviation and
LOQ (blank corrected
bExc]uding FTR "221 because of it had blank contamination.
LOD = 1imit of detection.

LOQ = limit of quantitation.

equals 10 times the blank standard deviation.

Table A-11. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Gross Beta.

. Number Standard a a
Forom. | Period to . anﬁ’pﬂe . (;ceia/"u d‘(’;(’:m‘)’" (ch%D/L ) (chOiQ/L )
10/06/93 12/17/93 13 0.640 1.352 4.06 13.52
01/03/94 03/22/94 14 0.057 1.025 3.08 10.25
04/01/94 06/08/94 8 0.425 0.769 2.31 7.69
07/01/94 09/20/94 11 0.302 1.358 4.08 13.58
Summary 46 0.344 1.177 3.53 11.77

81 nn

LU

LOD
LOQ

A-18

(blank corrected) egquals 3 times the blank standard deviation and
L0Q (btank corrected) equals 10 times the blank standard deviation.

limit of detection.
limit of quantitation.




TL1 8845 001N
DOE/RL-94-136, REV. O

Table A-12. Groundwater Field Bianks Data from IT Analytical Services.
Constituent: Iodine-129.

. Number Standard a a
P?:;;d Period to of / Mceia/nL ) deviation ,J;QD,, \ ; pIEIOiQ/L )
- - - R r Samp‘ies \p gL A I (pci/L) \P"'IL’ \
11/04/93 09/20/94 7 -0.045 0.257 0.77 2.57

®LOD {blank corrected) equals 3 times the blank standard deviation and
LOQ (blank corrected) equais 10 times the blank standard deviation.
LOD = Timit of detection.
--10Q = Timit of quantitation.

Table A-13. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Plutonium-238.

. Number Standard a a
Period . Mean i LoD LOQ
Period to of s deviation 4 A
from samples (pCi/L) (pCi/L) (pCi/L) (pCi/L)
12/10/93 09/20/94 5 0.0010 0.0059 0.0176 0.0588

°LOD (blank corrected) equals 3 times the blank standard deviation and
LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = 1imit of detection.

LOQ = Timit of quantitation.

Tabte A-14. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Plutonium-239/240.

. Number Standard '
Period . Mean A LoD® Log®
Period to of . deviation . .
from samples (pCi/L) (pCi/L) (pCi/L) (pCi/L)
12/10/93 09/20/94 5 0.0004 0.0037 0.0112 0.0373

20D (blank corrected) equals 3 times the blank standard deviation and
LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = Timit of detection.

LOQ = Timit of quantitation.
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Groundwater Field Blanks Data from IT Analytical Services.

Table A-15.
Constituent: Radium.

g Number Standard a s
Pvon. | Period to canes (pCHIL) d‘f;é?}‘,‘_;’" G | etin)
10/11/93 11/29/93 5 -0.018 0.0324 0.097 0.324
01/04/94 03/22/%4 5 ~-0.006 0.0237 0.071 0.237
04/22/94 | 05/24/94 3 0.023 0.0295 0.089 0.295
07/21/94 08/23/94 2 -0.000 0.0586 0.176 0.586
Summary 15 ~-0.004 0.0325 . 0.098 0.325

"L0D (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = 1imit of detection.
LOG = Timit of quantitation.
Table A-16. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Strontium-90.
. Number Standard a a
Povom | Period to cames (CTIL) e oty | et )
11/11/93 12/10/93 2 0.328 0.443 1.330 4.434
03/14/94 03/17/94 2 -0.056 0.049 0.148 0.493
~ 05/24/94 | 06/30/94 2 -0.063 0.034 0.102 0.341
09/07/94 09/20/94 4° -0.119 0.052 0.156 0.521
Summary 10 -0.006 0.186 0.558 1.860

L0D (blank corrected) equals 3 times the blank standard deviation and
L0Q (blank corrected
®Excluding FTR *219 because of it had blank contamination.

LOD =
LoQ

Timit of detection.
limit of quantitation.

A-20
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Table A-17. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Technetium-99.

. Number Standard a a
Pvon. | Period to sames (L) e el | einy
10/06/93 12/17/93 4 0.563 0.701 2.104 7.013
01/03/94 03/17/94 3 -0.202 0.499 1.498 4.992
04/01/94 06/30/94 2 -0.180 0.810 2.431 8.103
07/13/94 09/20/94 2 0.606 0.770 2.309 7.700
Summary 11 0.227 0.679 2.037 6.790

®1oD (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = 1imit of detection.

LOQ = Timit of quantitation.
Table A-18. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Tritium.

P?;;;d Periqd to | Nuﬁ%ﬁtt 7_£:ﬁ213‘ ;2$?§¥?:L :}ﬂEgD:,} ¢ EPQ
" [ sampTies AL (pCiyL) | \P¥H pCi/L)
10/08/93 12/17/93 13 90.29 83.649 250.95 836.49
01/04/94 03/22/94 14 84.54 96.769 290.31 | 967.68
04/18/94 06/15/94 9 91.92 102.900 308.70 | 1029.00
Q7/01/94 09/20/94 12 63.97 176.802 530.41 | 1768.02
Summary 48 82.34 120.06 360.2 1200.6

LOD (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.

LOD = Timit of detection.

Loq =

limit of quantitation.
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Table A-19. Groundwater Field Blanks Data from IT Analytical Services.
Constituent: Uranium.

. Number Standard a a
Pevon | Period to sames (oCITL) Tt Wity | et
10/06/93 12/17/93 5 0.032 0.0274 0.082 0.274
01/03/94 03/22/94 7 0.056 0.0567 0.170 0.567
04/01/94 06/07/94 4 0.002 0.0204 0.061 0.204
07/01/94 09/20/94 6 -0.004 0.0200 0.060 0.200
Summary 22 0.024 0.0377 0.113 0.377

®LOD (blank corrected) equals 3 times the blank standard deviation and

LOQ (blank corrected) equals 10 times the blank standard deviation.
LOD = limit of detection.
LOQ = limit of quantitation,
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Table A-20. (0D and LOQ Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)
Method name Name Standard MDL L00 LoQ
deviation

ASTM D-2579-A Total carbon 34.550384 | 108.4882 | 146.5845 | 488.615
SW-846 6010 Aluminum 8.0647885 | 25.32344 | 34.21591 | 114.053
SW-846 6010 Antimony 19.520829 | 61.2954 | 82.81965 | 276.0655
SuW-846 6010 Barium 0.01065808 | 0.033466 0.045218 | 0.150728
SW-846 6010 Beryllium 0.1898242 | 0.596048 | 0.805354 | 2.684513
SW-846 6010 Cadmium 1.0323903 | 3.241706 | 4.38005 | 14.60017
SW-846 6010 Catcium el _ ~10,778231 | 33.84385 | 45.72805 | 152.4268
SW-B846 6010 Chromium 1.8551392 | 5.825137 | 7.870669 | 26.23556
SW-846 6010 Cobalt 1.2760285 | 4.006729 | 5.413717 | 18.04572
SW-846 6010 Copper 3.2278278 | 10.13538 { 13.69448 | 45.64826
SW-846 6010 Iron 7.2568388 22.78647 | 30.78808 102.6269
SM-846 6010 | Magnesium 0.2282026 | 0.716556 | 0.968179 | 3.227284
SW-846 7060 Argenic 0.8625709 | 2.708473 | 3.659569 | 12.19856
SW-846 7421 Lead 0.4627609 | 1.453069 | 1.963323 | 6.544411
SW-846 7470 Mercury 0.016 0.0502¢ | 0.067882 | 0.226274
SW-846 7740 Selenium 0.2060629 | 0.647038 | 0.874249 | 2.914162
SW-B46 7841 . Thatiiuem- —— - 0.1816983 | 0.570533 | 0.770879 | 2.569596
SW-846 8010/ 1,1,1-Trichloroethane 0.0114 0.035796 | 0.048366 | 0.16122
8020

Sii-846 8010/ 1,1,2-Trichloroethane 0.0246 0.077244 0.104369 | 0.3478%96
8020

S‘;’;E‘A& 8010/ 1,1-Dichtoroathane 0.01837 0.057682 | 0.077937 0.25979
8020

sgég:.s 8010/ 1,2-Dichloroethane 0.00896 | 0.028134 | 0.038014 | 0.126713
8

sgégu 8010/ Benzene 0.0039 0.012246 | 0.016546 | 0.055154
8

sgim 8010/ Carbon tetrachloride 0.02364 0.07423 | 0.100296 | 0.334319
8020

sW-B846 8010/ Chtoroform 0.01288 | 0.040443 | 0.054645 | 0.18215
2020 _ )

| sw-846 3010/ Ethylbenzene . - -0.01694 —1-0:053192 | 0.07187 | 0.239567
Taoee -

Sgéglué 8010/ Toluene 0.00482 0.015135 0.020449 | 0.068165
8

sgigaa 8010/ Tetrachloroethene 0.06727 | 0.211228 | 0.285402 | 0.951339
8

- SW-8B446 80107 Trichloroethene 0.17019 .0.319966 0.432324 1.44108
8020

g::-gg“ 8010/ vinyl chioride 0.0385 0.121204 0.163766 | 0.545885
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
Repor't"'b for LOW Level Standards. (8 sheets)

Method name Name ;2:?:??:1 MDL LoD Loa
SW-846 8010/ vinyl chloride 0.0386 0.121204 | 0.163766 | 0.545885
8020
SW-846 8010/ Xylenes (total) 0.01083 | 0.034006 | 0.045948 | 0.153159
8020
SW-846 8021 Benzene 0.0039 0.012246 | 0.016546 | 0.055154
SW-846 8021 Carbon tetrachloride 0.02364 0.07423 | 0.100296 | 0.334319
SW-B46 8021 thloroform 0.01288 | 0.040443 | 0.054645 | 0.18215
SW-846 8021 1,1-Dichloroethane 0.01837 0.057682 0.077937 | 0.25979
sw-846 8021 | 1,2-Dichloroethane 0.00896 | 0.028134 | 0.038074 | 0.126713
SW-846 8021 Ethylbenzene 0.0169 | 0.053192 | 0.07187 | 0.239567
SW-846 8021 Toluene 0.00482 | 0.015135 | 0.020449 | 0.068165
SW-846 8021 1,1,1-Trichloroethane 0.0114 0.035796 | 0.048366 | 0.16122
Sw-846 8021 1,1,2-Trichloroethane 0.0246 0.077244 | 0.104369 | 0.347896
SW-846 8021 vinyl chloride 0.0386 0.121204 | 0.163766 | 0.545885
SW-846 B8040 2,4,6-Trichlorophenol 0.409 1.28426 | 1.735236 | 5.784119
SW-846 8040 2,4-Dichlorophenol 0.39% 1.23716 | 1.671596 | 5.571987
SW-846 8040 2,4-Dimethyiphenol 0.381 1.19634 | 1.616442 | 5.38814
SW-846 8040 2,4-pinitrophenol 0.933 2.92962 | 3.958374 | 13.19458
SW-846 8040 2,6-Dichlorophenol 0.427 1.34078 | 1.811603 | 6.038677
SW-846 B8040 2-Chlorophenol 0.481 1.51036 | 2.040705 | 6.80235
W-846 8040 2-Nitrophenot 0.413 1.29682 | 1.752206 | 5.840687
SW-846 B8040 4-Chioro-3-methylphenol 0.408 1.28112 | 1.730993 | 5.769977
SW-846 8040 2-Methyl-4, 6-dinitrophenol . . D.248. - 77872 . 1 1.052172 1 1.507249
SW-846 8040 4-Nitrophenol 0.927 2.91078 | 3.932918 | 13.10973
SW-846 8040 Cresols 1.515 4.757 | 6.427584 | 21.42528
SW-846 8040 Pentachlorophenol 0.391 1.22774 | 1.658868 | 5.529561
SW-846 8040 Phenol 0.521 1.63594 | 2.21041 | 7.368034
SW-846 8040 Tetrachlorophenols 0.467 1.46638 | 1.981308 | 6.604361
SW-846 8080 Aldrin 0.000845 | 0.002653 | 0.003585 | 0.01195
Sw-846 8080 Dieldrin 0.000439 | 0.001378 | 0.001863 | 0.006208
SW-846 8080 Endosul fan | 0.0004309 | 0.001353 | 0.001828 | 0.006094
SW-846 8080 Endosul fan 11 0.0003603 | 0.001131 | 0.001529 | 0.005095
SW-846 8080 Endosul fan sulfate 0.0006903 | 0.002168 | 0.002929 | 0.009762
SW-846 8080 Endrin 0.000357 { 0.00t121 | 0.001515 | 0.005049
SW-846 3080 Endrin aldehyde 0.0005668 | 0.00178 | 0.002405 | 0.008016
SW-846 B080 Heptachlor epoxide 0.0004051 6.001272 0.00171% | 0.005729
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
- Report®® for LOW Level-Standards. -{8-sheets)

Method name Neme Standard MoL Loo LOG
Sw-846 8080 Gamme-BHC (lindane) 0.0004086 | 0.0071283 | 0.001734 | 0.005778
SW-846 8080 Methoxychlor 0.0050356 | 0.015812 | 0.021364 | 0.071214
SW-846 8080 Aroclor 1014 0.0227701 | 0.,071498 | 0.096605 | 0.322017
SW-846 BOBO Aroclor 1221 0.0172994 | 0.05432 | 0.073395 | 0.26465
SW-846 8080 Aroclor 1232 0.0307896 | 0.096679 | 0.130629 | 0.43543
Su-844 2080 Aroclor 1242 0.0223862 | 0.070293 | 0.094976 | 0.316588
SW-B46 8080 Aroclor 1248 0.0174719 | 0.054862 | 0.074127 | 0.247089
SW-846 8080 Aroclor 1254 0.010306 | 0.032361 | 0.043725 | 0.145748

| SW-846 8080 Aroclor 1260 0.0181973 | 0.05714 | 0.077204 | 0.257348
SW-846 8140 pisul foton 0.021155 | 0.066427 | 0.089753 | 0.299176
~1.SW-846 B160 — - -+ Methyl parathion 0.046517 0.148377 | 0.197779 | 0.659262
SW-846 8140 Phorate 0.017606 | 0.055283 | 0.074696 | 0.248986
SW-846 8240 1,1,2-Trichlorcethane 0.0362284 | 0.113757 | 0.153704 | 0,512346
SW-846 8240 1,1,1-Trichloroethane 0.4158554 | 1.305786 | 1.764321 | 5.881069
SW-846 8240 1,1-Dichloroethane 0.0494734 | 0.155346 | 0.209897 | 0.699658
SW-846 8240 1,2-Dichloroethane 0.0728501 | 0.22874% | 0.309076 | 1.030253
SW-846 8240 1,4-Dichlorobenzene 0.1226672 | 0.384547 | 0.519583 | 1.731943
SW-B46 8240 Acetone 1.4362296 | 4.509761 | 6.093391 | 20.3113
SW-846 8240 Acetonitrile 9.182344 | 28.83256 | 38.95729 | 129.8576
SW-846 8240 Acrolein 1.7606411 | 5.528413 | 7.469749 | 24.89916
SW-B846 8240 Acrylonitrile 0.3176673 | 0.997475 | 1.347745 | 4.492483
SW-846 8240 Allyl chioride . 0.0779079 | 0.244631 | 0.330534 | 1.101781
SW-846 8240 Bromodichloromethane 0.0508031 | 0.159522 | 0.215539 | 0.718463
SW-846 8240 Bromoform 0.0576525 | 0.181029 | 0.244598 | 0.815327
SW-846 8240 Benzene 0.0775403 | 0.243477 | 0.328975 | 1.096583
SW-846 8240 Carbon disulfide 0.0512231 | 0.160841 | 0.217321 | 0.724402
SW-846 8240 Carbon tetrachloride 0.0539841 0.16951 0.229035 | 0.763449
SW-B46 8240 Chlorobenzene 0.106066 | 0.333047 | 0.449999 | 1.499996
SW-846 8240 Chloroethane 0.0994748 | 0.312351 | 0.422035 | 1.406783
SW-846 8240 1,2-Dibromo-3-Chloropropane 0.1907832 | 0.59905% | 0.809423 | 2.498075
SW-846 B240 1,2-Dibromoethane 0.0183225 0.057533 0.077736 | 0.259119
SH-846 8240 Trans-1,4-Dichloro-1-Butene 0.115305 | 0.362058 | 0.4B9196 | 1.630655
SW-846 8240 Dichlorodifluoromethane 0.0381491 | 0.119788 | 0.161853 | 0.539508
SW-846 8240 1,2-Dichloropropane 0.035645 0.115085 0.155471 | 0,518237
SW-846 8240 Cis-1,3-pichloropropene 0.0579819 | 0.182063 0.245996 | 0.819986
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)
—Method name . ... Name R d:vﬁi-‘giiﬁ‘ MOL LOD Loa
SW-846 8240 1,4-Dioxane 11.792277 | 37.02775 | 50.03027 | 166.7676
SW-846 8240 Ethyl methacrylate 0.0175255 | 0.05503 | 0.074354 | 0.247847
SW-846 8240 2-Hexanone 0.2193456 | 0.688745 | 0.930602 | 3.102007
SW-846 8240 1sobutyl alcohol 3.4220063 | 10.7451 | 14.51831 | 48.39436
SW-B46 8240 Pentachloroethane 0.4656006 1.461986 1.97537M1 6.58457
SW-846 8240 Styrene 0.0540723 | 0.169787 | 0.229409 | 0.764696
SW-846 8240 1.1,1,2-Tetrachloroethane 0.030%188 0.094573 0.127783 | 0.425943
SW-845 8240 1,1,2,2-Tetrachloroethane 0.1028175 | 0.322847 | 0.436217 | 1.454055
-{-su-B46 8240 Trichlorofluercmethana———— - - —— - 1 0.0668354 | 0.209926 | 0.283843 | 0.945476
SW-846 8240 1,2,3-Trichloropropane 0.02856606 | 0.089994 { 0.121596 | 0.405321
SW-B46 8240 Vinyl acetate 0.2295804 | 0.720882 | 0.974025 | 3.246749
Sw-846 8240 Chlorprene 0.070677 | 0.221926 | 0.299856 | 0.999521
SW-846 B240 Methyl methacrylate 0.1007827 | 0.316458 | 0.427584 | 1.42527%
SW-846 8240 4-Methyl -2-Pentanone 0.4756875 | 1.493659 | 2.018166 | 6.72722
SW-846 8240 Ethylbenzene 0.0993311 0.3119 0.421425 | 1.40475
SW-846 8240 Methylene chloride 0.0499524 | 0.156851 | 0.21193 | 0.706432
SW-846 8240 Methacrylonitrile 0.1116329 | 0.350527 | 0.473817 | 1.578724
SU-846 8240 Tetrahydrofuran 0.8009002 | 2.514827 | 3.397923 | 11.32641
SW-B46 8240 vinyl chloride 0.0373927 | 0.117413 | 0.158643 | 0.528811
SW-846 B240 Xylene (total) 0.0395511 | 0.12419 | 0.167801 | 0.55933%
SW-846 8240 1-Butanol 11.402422 | 35.80361 | 48.37626 | 161.2542
SW-B46 8240 Propionitrile 0.8453866 | 2.654514 | 3.586663 | 11.95554
SW-846 8240 Toluene 0.0948181 | 0.297729 | 0.402278 | 1.340927
SW-846 8240 Trichloroethene 0.1054243 | 0.331032 | 0.447276 | 1.490921
SW-846 8260 Acetone 1.2511794 | 3.928703 | 5.308291 { 17.6943
SW-846 8240 Acetonitrile 17.576952 | 55.19163 | 74.5725 | 24B.575
SW-B846 B260 Acrolein 2.1093584 | 6.623385 | 8.949227 | 29.83076
SW-846 8260 Acrylonitrile 0.2203731 | 0.691972 | 0.934962 | 3.116538
SH-846 8260 Allyl chloride 0.0992742 | 0.311721 | 0.421184 | 1.403946
SW-B46 8260 Bromodichioromethane 0.0430739 | 0.135252 | 0.182747 | 0.609155
SW-846 8260 Bromoform 0.0383359 | 0.120375 | 0.162645 | 0.54215
SW-846 8260 Chlorobenzene ' 0.045336 0.142355 0.192344 0.641146
SW-846 B260 Chloroethane 0.0906327 | 0.284587 | 0.384521 | 1.281737
Sw-846 8260 Dibromoch|oromethane 0.0206588 | 0.064869 | 0.087648 | 0.292159
SW-846 8260 1,2-Dibromo-3-Chioropropane 0.1572475 | 0.493757 | 0.667143 | 2.22381

w oy M e e pe

A-26




DOE/RL-94- 135; REV 0

o
,ﬁm

I-‘aﬁ"f? 1 A
b Jp Flm.{.i

G

Table A-20. LOD and LOG Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)

Method name Name 52:?:¥?:: MDL L0D L0G
SW-B46 8260 1,2-Dibromothane 0.0480327 0.150823 0.203785 ; 0.679283
SW-846 82460 Trans-1,4-Dichloro-2-Butene 0.1305415 0.4099 0.553839 | 1.8456131
SW-846 8260 Dichlorodifluoromethane 0.2791697 0.876593 1.184414 | 3.948046
Su-846 8240 1,2-bichloropropane 0.0435685 | 0.136805 0.184845 0.61615
SW-846 8260 Cis-1,3-Dichloropropene 0.0380789 0.119568 0.1861555 | 0.538516
SW-846 8260 Trans-1,3-Dichloropropene 0.0324863 | 0.102007 0.137827 | 0.459425
" SW-846 8260 1,4-Dioxane 52.173887 163.826 221.3545 | 737.8483
SW-846 8260 | Ethylbenzene . _.__ .. . - 0.0650137 | 0.204143 | 0.275829 | 0.91943
SW-846 8260 Ethyl methacrylate 0.0920792 0.289129 0.390658 | 1.302193
SW-846 B260 2-Hexanone 0.0833883 0.277539 0.374999 | 1.249996
SW-846 8260 1sobutyl alcohol __Lo.9829175 | 3.086361. ) 4.170155 | 13.9n0S2
SW-B46 8260 Methacrylonitrile 0.0671884 0.210972 0.285056 | 0.950185
SW-846 B240 Pentachloroethane 0.2323175 0.729477 | 0.985437 | 3,285457
SW-B46 8260 Styrene 0.0360307 | 0.113136 0.152865 0.50955
SW-846 8260 1,1,1,2-Tetrachloroethane 0.0471573 0.148074 0.200071 | 0.666903
SW-B46 8260 1,1,2,2-Tetrachloroethane 0.0471888 0.148173 0.200205 | 0.46734%
SW-846 8260 Trichlorofluoromethane 0.1383577 0.434443 0.587001 1.9556668
SW-B846 8260 1,2,3-Trichloropropane 0.1040518 0.326723 0.441453 | 1.47151%
SW-846 8260 vinyl acetate 0.1230273 0.386306 0.521959 | 1.739864
SW-B4h A240 Benzene - - 000497475 T 0.931087 | 0.177119 | 0.590397
SW-846 8260 Carbon tetrachloride 0.0945289 0.296821 0.401051 | 1.336837

1 su-845 8280 - thioroform 0.0453557 | 0.142417 | 0.192427 | 0.641425
SW-846 8260 Chloroprene 0.1173111 | 0.368357 | 0.497708 | 1.459025
SW-B46 8260 1,1-Dichloroethane 0.0555492 0.174424 0.235675 | 0.785582
SW-846 8260 1,2-Dichloroethane 0.0443203 0.139166 0.188035 | 0.626782
SW-846 B260 Methylene chloride 0.0559177 | 0.175582 | 0.237238 | 0.7907%4
Su-846 8260 Methyl methacrylate 0.0512522 0.160932 0.217444 | 0,724814
SW-B46 8260 4-Methyl -2-Pentancne 0.0335676 0.105402 0.142415 | 0.474716
SW-846 B260 Tetrahydrofuran 0.4512522 1.416932 1.914496 | 6.381654
SW-846 8260 ‘I‘oluéne 0.0520817 0.163537 0.220963 | 0.736545
SW-B46 B260 1,1,1-Trichloroethsne 0.0772288 0.242498 0.327653 | 1.092177
SW-846 8260 1,1,2-Trichioroethane 0.0679154 0.213254 0.28814 0.960466
SW-846 8260 vinyl chloride 0.0730949 0.229518 0.310115 1.033715
SW-846 8280 Total xylene 0.1232883 | 0.387125 | 0.523067 | 1.743555
SW-846 8260 1-Butanol 51.00109 160.1434 216.3788 | 721.2625
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)

Msthod name Neme ::vﬂ‘.';dtﬂg‘ oL LoD L0q
SW-846 8260 Propionitrile 0.4116322 | 1.292525 | 1.746403 | 5.821344
Sw-846 8250 tarbon sisuifide 0.1017613 } 0.31953 | 0.431736 | 1.439118
SW-846 8270 Acenaphthene 09 1. _2.8574 | 3.860793 | 12.86931
SW-846 8270 Acenaphthylene 0.91 2.8574 | 3.860793 | 12.86931
SW-846 8270 Acetophencne 0.82 2.5748 | 3.478957 | 11.59652
SW-846 8270 2-Acetylaminof luorene 1.2 3.768 5.091156 | 16.97052
Su-846 8270 4-Aminobiphenyl 0.67 2.1038 | 2.842562 | 9.475207
sW-846 8270 Aniline 1.06 3.3284 | 4.497188 | 14.99063
Su-846 8270 Anthracene 1.1 3.454 4.666893 | 15.55631
SW-846 8270 Aramite 0.68 2.1352 | 2.884988 | 9.616628
SW-846 8270 Benzo(a)anthracene 0.04 0.1256 0.169705 | 0.565684
SW-846 8270 | Benzo(b)fluoranthene 0.59 1.8526 | 2.503152 | 8.343839
SW-846 8270 Benzo(k)fluoranthene 0.39 2.7946 3.775941 | 12,.58847
SW-846 8270 Benzo(ghi )perylene 1 3.1 4.26263 | 14.1621
SW-846 8270 Benzyl alcohol 0.81 2.5434 3.43653 | 11.4551
SW-846 8270 Bis (2-chloroethyl) ether 1.67 5.2438 | 7.085192 | 23.61731
SW-846 8270 Bis (2-chloroethoxy)-methane 0.9 2.9516 | 3.988072 | 13.29357
SW-846 8270 Chlorobenzilate 1.34 4.2076 | 5.685124 | 18.95041
SW-846 8270 2-Chlorophenol 1.23 3.8622 | 5.218435 | 17.39478
SW-846 8270 Chrysene 0.16 0.5024 | 0.678821 | 2.262736
SW-846 8270 piallate 0.32 1.0048 | 1.357842 | 4.525472
SW-846 8270 pibenzofuran 2.06 6.4684 | 8.739818 | 29,13273
sw-846 8270 Di-n-butylphthalate 1.75 5.495 7.424603 | 24.74868
SW-846 8270 3,3'-Dichlorobenzidine 0.95 2.983 4.030499 | 13.435
SW-846 8270 2,6-Dichiorophencl 1.76 5.5266 | 7.467029 | 24.8901
SW-846 8270 Diethyl phthalate 2.1 6.6254 | 8.951949 | 29.83983

SW-B4b 8270 | 3,3'-Dimethylbenzidine- -~ - - ——- 159 | 4.9926 | 6.745782 | 22.485%
SW-846 8270 alpha, alpha-Dimethylphenethylamine 2.13 6.6882 | 9.036802 | 30.12267
| SW-846 8270 2,4-Dimethylphenol | 1.81 5.6834 7.67916 | 25.5972
SW-B46 8270 2,4-Dinitrophenol 7.99 25.0886 | 33.89861 | 112.9954
SW-846 8270 bi-n-octyl phthalate 0.06 0.1884 | 0.254558 | 0.848526
SW-846 8270 Diphenylamine 0.83 2.6062 | 3.521383 | 11.73794
SW-846 8270 Ethyl methanesul fonate 0.86 2.7004 3.648662 | 12.16221
| su-846 8270 Famphur 0.37 1.1618 | 1.569773 | 5.232577
SW-846 8270 Fluoranthene 1.2 3.8936 | 5.260861 | 17.5362
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)

Method name Name jet:i"iaigi MDL LoD Lo
Sw-Bad BZT0 Fluorene - 1.07 3.3598 4.539614 | 15.13205
sW-846 8270 Hexachlorobenzene 0.78 2.4492 3.309251 | 11.03084
SW-846 8270 Hexachlorobutadiene 0.79 2.4806 3.351678 | 11.17226
SW-846 8270 Hexachlorocyclopentadiene 1.43 4.4%902 6.066961 20,2232
Sw-846 B270 Hexachloroethane 1.04 3.2656 4.412335 | 14.70778

| sw-84s 8270 Hexachloropropene 0.39 1.2246 1.654626 | 5.515419
SW-846 8270 Indeno(1,2,3-cd)pyrene 2.83 8.8862 12.00664 | 40.02214
SW-846 8270 Isodrin 0.73 2.2922 3.09712 10.32373
SW-846 8270 Isophorone 1.58 4.9612 6.703355 | 22.34452
SW-8456 8270 1sasafrole 0.91 2.8574 3.860793 | 12.86931
SW-846 8270 Kepone 0.81 2.5434 3.43653 11.4551
SW-846 8270 Methapyrilene 1.28 4.0192 5.430566 | 18.10189
SW-B46 8270 3-Methyicholanthrene 0.82 2.5748 3.478957 | 11.59652
SW-846 8270 . . | _Methyl methane-sulfonate 0.75 2.355 3.181973 | 10.50458
SW-846 8270 2-Methylnaphthalene 1.73 5.4322 7.33975 | 24.46583
SW-846 8270 1-Naphthylamine 0.87 2.7318 3.691088 | 12.30343
SW-844 8270 2-Maphthylamine 0.69 2.1666 2.927415 | 9.758049
SW-846 8270 Nitrobenzene 1.5 4.7 6.363945 | 21.21315
SW-845 8270 4-Nitroquinol ine-1-oxide 6.76 21.2264 28.68018 95.6006
sW-846 8270 N-nitroscdi-n-butylamine 1.67 5.2438 7.085192 | 23.61731
Su-846 8270 N-ni trosodiethylamine 1.81 5.6834 7.67916 25.5972
SW-846 8270 N-nitrosocdimethylamine 1.46 4.5844 6.19424 20.64747
SW-846 8270 N-ni trosodiphenylamine 0.04 0.1256 0.169705 | 0.565684
SW-846 8270 N-nitrosodipropylamine; 2.69 8.4466 11.41267 | 38.04225

di-n-propylnitrosamine
SW-846 8270 N-nitrosomorphol ine 1.4 4.396 5.939682 | 19.79894
SW-846 8270 N-nitrosopiperidine 1.26 3.9564 5.345714 | 17.81905
SW-846 8270 N-nitrosopyrrolidine 1.92 6.0288 8.14585 27.15283

4 Su-B4s B270 5-Mjtro-o-toluidine 0.7 2.198 2.969841 | 9.89947

" SW-846 B270 Parathion 1.12 3.5168 4.751746 | 15.83915
SW-846 8270 Pentachloronitrobenzene 0.75 2.355 3.181973 | 10.40658
SW-846 8270 Phenacetin 1.06 3.3284 4.497188 | 14.99063
SW-B46 8270 Phenanthrene 0.96__ | _3.0144 4.072925 | 13.57642
SW-846 8270 Pronamide 0.05 0.157 0.212132 | 0.707105
sW-846 8270 Pyrene 0.53 1.6642 2.2485%94 | 7.495313
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Table A-20. LOD and LOQ Calculations for Selected Constituents Based on MDL
Report®® for LOW Level Standards. (8 sheets)

Method name | Name ;:3?:¥?:i MDL LoD Loa
SW-846 8270 1,2,4,5-Tetrachlorobenzene 0.346 1.1304 1.527347 | 5.091156
Sw-Bas 8270 2,3,4,6-Tetrachlorophenol 2.26 7.0964 9.588344 | 31.96115
SW-846 8270 Tetraethyl dithiopyrophosphate 1.12 3.5148 4.751746 | 15.83915
SW-846 8270 o-Toluidine 1.18 3.7052 5.006303 | 16.68768
SW-846 8270 1,2,4-Trichlorobenzene 0.86 2.7004 3.648662 | 12.16221
SH*B%‘ 8270 é,k,S-Tri chl-orophenol 0.56 1.7584 2.375873 | 7.919576
SW-B46 8270 2,4,6-Trichlorophenot 0.74 2.3236 3.139546 | 10.46515
SW-846 8270 o,0,0-Triethyl phosphorothioate 1.15 3.61 4879025 | 16.26342
sSu-846 B270 sym-Trinitrobenzene 1.28 4.0192 5.430565 | 18.1018%
SW-846 8270 Benzothiazole 0.39 1.2246 1.654626 | 5.515419
sW-846 8270 Bis(2-Ethylhexyl)Phthalate 1.66 5.2124 7.042766 | 23.47589
SW-846 8270 Decane 0.6 1.884 2.545578 8.48526
SW-846 8270 Dodecane 0.35 1.0%9 1.484921 | 4.949735
SW-846 B270 Kerosene 1.06 3.3284 4.497188 | 14.99063
SW-846 8270 Tetradecane 0.49 1.5385 2.078889 | 6.929629
SW-846 8270 2-Nitrophenol 0.58 1.8212 2.460725 | 8.202418
SW-846 8270 Phenol 0.17 0.5338 0.721247 | 2.404157
SW-844 8270 Tris-2-chloroethyl phosphate 0.1¢9 0.5966 0.8081 2.686999
SwW-846 $030 Sulfide 64.5689 202.7463 273.942 913.1398

—-romm ——-—1- SU-844-9060 - — | Total-organic carbon TTTTTTTTTIU33.534907 ] 105.2996 | 142.2762 | 474.254

*Based on MDL report for May through July 1994.

standards by the same analyst on the same day.
"Units are in parts per billion {ppb}.

LoD
LOQ

Limit of detection.
= Limit of quantitation.
MDL = method of detection.

MOLs are based on seven replicates of lLow-level

A-30

4 R T




1hi5535.0520
DOE/RL-94-136, REV. 0

APPENDIX B

DATA EVALUATION



DOE/RL-94-136, REV. ©

This page intentionally Jeft blank.



| 915555 501
DOE/RL-94-136, REV. 0
8.0 DATA EVALUATION
R. V. Gray

Westinghouse Hanford Company

Data evaluation is a process through which suspect data are identified
and investigated. At present, the data evaluation process consists of the
investigation of requests for data evaluation (RADE) and the statistical
evaluation of contamination indicator parameter data.

The evaluation of RADEs are discussed in the following section. The
.statistical evaluation of contamination indicator parameters is discussed in
the site-specific chapters and Appendix C.

B.1 REQUEST FOR ANALYTICAL DATA EVALUATION PROCEDURE

Suspect data called out in RADEs are evaluated in terms of the following
(WHC-CM-7-8):

¢ Review trend of historical data for the well in question

+ Examination of contaminant distributions (e.g., plumes) that may
affect concentrations in the well in question

e Results of quality control samples that may affect the data in
question

e laboratory data (e.g., chemist sheets) for the data in question
* Internal consistencies between replicated analyses.
As a result of the RADEs, the data in question may be:
 [etermined to be in error and corrected
* Viewed as acceptable, resulting in a G flag
 Viewed as suspect data, resuiting in a Y flag

* Viewed as rejected data, resulting in an R flag.

~--B.2 REQUESTS FOR ANALYTICAL DATA EVALUATION

A total of 93 RADEs were submitted for samples cellected during
October 1993 through September 1994. The RADEs submitted invelved most of the
maJor analytical groups; however, approximately 90% of the total was accounted
for by ihe following five constituent groups: (1) pH and conductivity
measurements performed in the field, (2) inductively coupled plasma metals,

(3) radionuclides, (4) total organic halogen, and (5) anions (Figure B-1).

B-1
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B.2.1 Field Measurements

Twenty-nine RADEs involve measurements of pH and conductivity made by
field samplers. These RADEs reflect values that are unusually higher or lower
than historical trends and/or critical means/ranges for a particular well.
This represents a Tong-term recurrent problem with field calibration and
measurement. The values are usually flagged as suspect data unless hard
evidence is available to flag the data as rejected, such as when Tab
measurements made during the same sampling event confirmed that field
measurements were in error.

B.2.2 Inductively Coupled Plasma Metals

Twenty-two RADEs were submitted for inductively coupled plasma metals.
There does not appear to be a systematic error, so evaluation for many of them
will depend on laboratory records.

B.2.3 Radionuclides

Fourteen RADEs were submitted concerning radionuclide analysis. These
RADEs seem to represent a random collection of out-of-range data and do not
indicate systematic problems with the analyses.

B.2.4 Total Organic Halogen

This constituent group received 12 RADEs. The RADEs for total organic
halogen appear for the most part to be the result of laboratory problems.
Many involve quadruplicate samples that do not agree. The others usually
-exceed -historical trends. - The ftiers are usually flagged as suspect.

B.2.5 Anions

Eight RADEs were submitted for anions. There does not appear to be a
systematic error, so evaluation for many of them will depend on laboratory
records.

B.2.6 Others

The remainder of the categories reflect a variety of random problems, of
which none could be contrived as significant enough to warrant review of
_established sampling and analysis practices. Examples in this category
include total organic carbon, volatile organics, turbidity, and ammonium.

B.3 REFERENCES

WHC-CM-7-8, "Evaluation of Requests for Analytical Data Review,” Section 4.2,
Environmental Engineering and Geotechnology Function Procedures,

Unet 3 [P P

westinghouse Hanford Company, Richland, Washington.
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Figure B-1. Histogram Showing Number of RADEs
Submitted in Different Analytical Categories.

FIELD MEASUREMENTS
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C.0 INTRODUCTION

C. J. Chou
Westinghouse Hanford Company

The Resource Conservation and Recovery Act of 1976 (RCRA) facilities
include both 1iquid and solid waste treatment, storage, and/or disposal (TSD)
units. Those units with potential for contaminating groundwater require
groundwater monitoring as prescribed in 40 Code of Federal Regulation
(CFR) 265 and Washington Administrative Code (WAC) 173-303-400 (interim
status) and 40 CFR 264 and WAC 173-303-645 (final status). The primary

- objectives of RCRA groundwater monitoring are to: (1) comply with applicable

interim and final status state and federal RCRA regulations and (2) assess
potential impact on groundwater quality. Statistical evaluation at a TSD
facility is required to detect changes in downgradient groundwater quality
from conditions upgradient of the facility.

The final Hanford Facility RCRA Permit (RCRA Permit) was issued by the
Washington State Department of Ecology (Ecology) and the U.S. Environmental
Protection Agency (EPA) on August 29, 1994, The RCRA Permit became effective
on September 28, 1994. The permit has two parts. The first part contains the
requirements for operating the RCRA facility and standards for managing it
under the base RCRA program (Ecology 1994). The second part contains the
requirements for corrective action conditions for the cleanup of hazardous
waste under the Hazardous and Selid Waste Amendments to RCRA (EPA 1994).
~ Groundwater monitoring activities at most of the TSD units.will-continue to be
governed under interim-status regulations except for the 183-H Sclar
Evaporation Basins, which are subject to final status regulations.

Statistical eva]uatlons ‘under_interim- and final-status regulations are
“discussed separately in the following sections.

C.1 STATISTICAL EVALUATIONS--INTERIM STATUS

In accordance with interim-status regulations, the RCRA projects are
conducted under one of three levels of monitoring efforts: (1) background
‘monitoring, (2) indicator parameter evaluation, and (3) groundwater quality
assessment. Most of the RCRA facilities at the Hanford Site have completed
their initial background monitoring programs.

Statistical evaluations for interim-status facilities during the past
year consisted of: (1) re-establishing background levels for the single-shell
tanks Waste Management Area U to reflect changes in the groundwater flow
direction, (2) continuing evaluation of RCRA facilities' impact on the quality
of groundwater, and {3) required statistical evaluations for the Solid Waste
Landfill (SWL). The following sections provide a general description of the
statistical meihod and resuits of statistical evaluations for the interim-
status RCRA facilities. The SWL is a solid waste disposal facility. It is

~_not_a RCRA site.--The current operations of the SWL fall under the regulations

of WAC 173-304, and a permit application for the facility under this
regulation has been prepared (DOE-RL 1993). The statistical method and
results of statistical evaluations for the SWL are described in the SWL
chapter of this report.

c
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€C.1.1 Statistical Method

The statistical method used to summarize background data is the averaged
replicate t-test method as described in Appendix B of the Resource
Conservation and Recovery Act (RCRA) Groundwater Monitoring Technical

“Enforcement Guidance Document (TEGD) (EPA 1986) and Chou (1991). The averaged
replicate t-test method, for each contamination indicator parameter, is
calculated as:

t= (% - %)/ * 141/n, ' (1)

where:
t = Test statistic
X; = Average of replicates from the i* mon1tor1ng well
X,_ = Background average
S, = Background standard deviation
n, = Number of background replicate averages.

The Technical Enforcement Guidance Document states that a test statistic
larger than the Bonferroni critical value (t)), i.e., t > t  indicates a
statistically significant probability of con%am1nat1on. These Bonferroni
critical values depend on the overall false-positive rate required for each
sampling period (i.e., 1% for interim status), the total number of wells in
the monitoring network, and the number of degrees of freedom (n, - 1)
associated with the background standard deviation. Because of %he nature of
the test statistic in the above equation, results to be compared to background
do not contribute to the estimate of the variance. The test can be
reformulated, without prior knowledge of the results of the sample to be
compared to background (i.e., X;), in such a way that a critical mean (CM)

can be obtained:

CM =% +t *S, »y{I¥l/n,) (one-tailed). (2)
CM =X +t =S, *(1+l/n) (two-tailed). (3)

For pH, a two- tailed CM (or critical range) is calculated and a one-
tailed CM is calculated for specific conductance, total organic carben (T0C),
and total organic ha]ogen (TOX). The CM (or range, for pH) is the value above
which (or above/below in the case of pH), a compared value is determined to be
statistically different from background.

Most of the measured values for TOC from upgradient (background) wells,
were less than the contractually required quantitation limit (CRQL) of
__1,000 ppb for DataChem Laboratories. Estimates of the background standard

c-2
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deviations cannot be obtained because of laboratory reporting practices.

Also, a new hazardous chemical Taboratory contract became effective during
1993. In the old contract (before April 26, 1993), these values were reported
with the CRQL value followed by a 'U' quaT1f1er In the new contract (after

_April 26, 1993) results below CRQL but above the method detection 1imit (MDL)
-,are,reperted~with~the—meas'redfva}ueefo11awed by an 'L' qualifier. Results

below the MDL are reported with the MDL value followed by a 'U' qualifier.

The lack of estimates of background variability precludes the determination of
TOC critical means for various RCRA facilities. In this case, a limit of
quantitation (LOQ) will be used as the upgradient/downgradient comparison
value. The LOQ for TOC was calculated to be 1,252 ppb using 1994 field blanks
data (see Appendix A).

- Because -of concerns over DataChem Laboratories® procedure for TOX,

__ _____ _.samples have been analyzed by Roy F. Weston Laboratories since November 1993.

The change of Taboratories does not provide the needed background values from
which critical means are derived. However, the TOX data (analyzed during the
past year) can be evaluated us1ng the f0110w1ng steps: (1) screening TOX

values from upgradient-wells; (2) if results from upgradient wells indicate a

history of non-detects, a LOQ will be used as the upgradient/downgradient
comparison value; and (3) if TOX is historically detected, a LOQ cannot be
used as a surrogate background value. In this case, the background value must
be derived based on four quarters of monitoring data; comparisons of
upgradient/downgradient TOX data will not be performed.

Finally, if the calculated critical range {for pH) was outside the
chemically possible range [0, 14] or too large to be meaningful because of the
requirement to use four quarters of data to establish background
(e.g., 2101-M Pond, Liquid Effluent Retention Facility), the upgradient/
downgradient comparison value shall be the revised critical range using all
available data. The expansion of the background data set to include more than
1 year's data provides a better estimate of background mean and background
standard deviation. More importantly, it increases the number of degrees of
freedom associated with the background standard deviation. Other things being
equal, a smaller t_ value and a narrower critical range for pH would result.
This approach is preferred because it complies with both the requirements and
the spirit of regulations.

C.1.2 Results of Statistical Evaluations

During the past year, the TOX critical mean (established by using
background samples analyzed by U.S. Testing Inc.) for the 2101-M Pond was
exceeded in one of the downgradient wells, 299-E18-4, during the December 1993
sampling event. The well was resampled and samples were sent to two
laboratories for analyses. However, results obtained from the two laboratories
were inconclusive. The analytical result from one laboratory was a nondetect.
The split sample analyzed by another laboratory was detected at 18.4 ppb. 1In
addition, the required quadruplicate samples were not collected. Another
roun? gf verification sampling was initiated and analytical results are not
available,

Field pH averages from two downgradient wells at Low-Level Waste
Management Area 2 (299-E27-8 on 11/10/93 and 299-E34-12 on 11/15/93), one
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downgradient well at the S-10 facility (299-W26-10 on 6/21/94), and one
downgradient well at the 216-B-63 Trench (299-E27-8 on 11/10/93) were ocutside
the lower critical ranges. Results of verification sampling confirmed that
the initial field pH measurements were in error.

There have been other pH exceedances in the upgradient wells of several
RCRA facilities (199-D5-13 on 6/8/94 at 100-D Pond and 299-W6-2 on 8/19/94 at
Low-Level Waste Management Area 5) during the past year. Field pH
--measurements were below the respective Tower critical Timits. Verification
sampling results for the 100-D Pond confirmed that the initial field pH
measurements were in error. Resampling of well 299-W6-2 was also initiated;
however, results are not avaijlable yet. There is no exceedance of CMs in
.other RCRA facilities. Detailed statistical evaluations can be found in
sections of this report designated for each RCRA facility.

TISTICAL EVALUATIONS--FINAL STATUS

Three levels of groundwater monitoring programs are required under final
status regulations (40 CFR 264, Subpart F and WAC 173-303-645): detection
monitoring, compliance monitoring, and corrective action (Figure C-1). During
the past year, however, groundwater monitoring activities conducted at RCRA
projects were monitored under interim-status requirements.

C.2.1 Detection-Leve]l Groundwater Monitoring Program

In a detection-ievel groundwater monitoring program, groundwater
parameter data (pH, specific conductance, TOC, TOX, or heavy metals, waste
constituents, or reaction products) from downgradient compliance point wells
will be compared with area background wells data semiannually to determine
whether there is a statistically significant increase (or decrease for pH)
over background concentrations. Statistical methods appropriate for a final
status detection menitoring program will include analysis of variance,
tolerance intervals, prediction intervals, control charts, test of
proportions, or other statistical methods approved by Ecology. The
distribution(s) of monitoring parameters, the nature of the data, the
proportions of nondetects, seasonal, temporal, and spatial variations are
important factors to consider when selecting appropriate statistical methods.
The statistical evaluation procedures chosen will be based on the EPA guidance
documents: Statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilities - Interim Final Guidance (EPA 1989) and Addendum to Interim Final
Guidance (EPA 1992). Specifics will be addressed in the unit-specific permit
applications.

A compliance groundwater monitoring program will be established for a TSD
unit if groundwater sampling during the detection-level monitoring program
reveals a statistically significant increase (or pH decrease) over area
background concentrations for groundwater. In a compliance-level monitoring
program, the monitoring objective is to determine whether groundwater
protection standards have been exceeded. This is accomplished by comparing
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the concentration of a constituent of concern to groundwater protection
standards such as a risk-based maximum concentration limit; alternative
concentration 1imit; area or natural background; or applicable, relevant, and
appropriate requirements.

Maximum concentration Timits will be identified for each groundwater
monitoring parameter Tisted in Table 1 of WAC 173-303-645. Alternative
concentration limits will be proposed after considering the observed
concentrations of chemical constituents in the groundwater that might have
originated from the regulated unit in question. The area background, natural
background, and other standards that are applicable, relevant, and appropriate
reqguirements will be evaluated when proposing an alternative concentration
limit.

€.2.3 Corrective-Action Program

If, during compliance-level monitoring, the referenced concentration
limit{s) for a given groundwater parameter or parameters are significantly
exceeded, a-corrective-action program will be developed and implemented to
protect human health and the environment. Details for the corrective action
program will be specified in the unit-specific permit applications. In
addition, a groundwater monitoring plan that will be used to assess the
effectiveness of the corrective-action measures will be submitted. This
monitoring plan will be similar in scope to the compliance-level groundwater
monitoring program and will include al] relevant information pertaining to the
location and description of monitoring wells, monitoring network, weil
construction and development, sampiing and analysis plans, statistical
methods, and quality assurance and quality control procedures.

C.2.4 183-H Solar Evaporation Basins (183-H)

As described above, the RCRA Permit became effective on 9/28/94. The
183-H Solar Evaporation Basins (183-H Basins) are one of five TSD units
included in the RCRA Permit and are subject to final-status groundwater
monitoring regulations. This unit will be closed under final-status
requirements (WAC 173-303-610).

........ - Groundwater monitoring at 183-H Basins was mandated by a Consent

Agreement and Compliance Order (Ecology and EPA 1986). It went into an
interim-status assessment-level monitoring program directly in response to the
1986 Consent Agreement and Compliance Order. The groundwater monitoring plan
was prepared by Pacific Northwest Laboratory based on interim-status
regulations using limited data from then-existing 100-H Area wells (PNL 1986).
In 1990 a closure p]an was prepared (DOE-RL 1991). However, groundwater

monitoring described in these documents does not address whether 183-H Basins
should be under compliance monitoring (equivalent to the interim- status

have been exceeded). Furthermore, the current groundwater monitoring p]an
must be revised to reflect final status requirements, and to describe the
updated well 1ist, constituent 1ist, and sampling frequency. Finally,

183-H Basins are currently managed by WHC for Bechtel Hanford, Inc. (BHI), the
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permittee. Inputs from BHI are needed for revising the groundwater monitoring
plan. Efforts are currently underway to address groundwater monitoring
requirements and corrective action, if necessary.

C.3 BACKGROUND TABLES

This section contains revised background information for single-shell
tank Waste Management Area U because the change in the groundwater flow
direction warrants the re-establishment of background conditions. Three
tables are provided: (1) Table C-1 Tists input data for background well(s);
(2) Table C-2 contains background replicate averages; and (3) Table C-3
presents the background summary statistics.
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Figure C-1. A Statistical Perspective of the Sequence
of Groundwater Monitoring Requirements Under RCRA.
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(Notice that until contamination above a risk standard is documented (D) the
null hypothesis is that the facility is clean. Once the facility has been
proven to be in exceedance of a health criteria then the null hypothesis is
that the facllity is contaminated until proven otherwise (G).
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Table C-1. Background Contamination Indicator Parameter Data for
the Single-Shell Tanks Waste Management Area U. (page 1 of 2)
Well Sample Dupl. Specific Field TOC ToX®
name date sample | conductance pH ppb ppb
number umho/cm 0.01/[6.5, 1000/ . 10/.
1/700w 8.5s]
| 2-W19-31 | 04/21/92 1 356 8.00 1000™ H
" 2 360 8.00 1000™" "
“ 3 358 7.99 1000"
" 4 360 7.98 1000%"
1 R = »
| 2-w19-31 | 07720792 1 --359 - 7.76 1000
" 2 359 7.74 1000" "
“ 3 358 7.74 1000" “
l 4 358 7.73 1000" “
2-W19-31 | 11/10/92 1 352 8.13 1000" I
2 349 8.11 1000
3 346 8.10 1000"
. 4§ "349 8.09 1000"
" 2-W19-31 | 03/04/93 1 348 8.03 1000
" 2 346 8.02 1000"
" 3 347 8.02 1000"
n;ﬁ 4 349 8.02 1000"

-~The-cotumn-

: R S o T TS T T S T T T
headers consist of:  Constituent Name; Analysis Units; and

Contractually Required Quantitation Limit/Drinking Water Standard (suffix).

Suffix s

W =

Data flag:

Ydenotes that analyte concentration is below CRQL.

based on Secondary Maximum Contaminant Levels in 40 CFR
Part 143, National Secondary Drinking Water Regulations
based on additional Secondary Maximum Contaminant Levels in

WAC 248-54, Public Water Supplies

were analytical laboratories' CRQL.

Pdenotes problem associated with data quality.

reported.

"denotes laboratory holding time is exceeded.

ey TEp AR o v
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Table C-1. Background Contamination Indicator Parameter Data for
the Sing]e—She]] Tanks Waste Management Area U.

Well
name

Sample
date

Dupi.
sample
number

age 2 of 2)
Specific Field TOC TOX?
conductance pH ppb ppb
umho /cm 0.01/{6.5, | 1000/. 10/.
8.5s

2-W19-32 | 04/22/92 1 318 8.10 1000"
2 319 8.11 1000Y
3 318 8.11 1000"
! 4 317 8.12 1000"
| 2-W19-32 | 07/20/92 1 280 7.74 1000
" 2 278 7.77 1000"
3 279 7.80 1000"
4 277 7.81 1000"
2-W19-32 | 11/13/92 1 355 8.27 1000"
2 357 8.28 1000"
" 3 353 8.27 1000
l} 4 347 8.27 1000" 1
2-W19-32 | 03/05/93 1 - -324 8.28 1000"
“ 2 325 8.29 1000"
3 324 8.29 1000"
ﬂ 4 324 8.29 1000
The column headers consist of: Constituent Name; Analysis Units; and

Contractually Required Quantitation Limit/Drinking Water Standard (suffix).

Data flag:

Ydenotes that analyte concentration is below CRQL.

--based-on Secondary-Maximum
Part 143, National Secondary Drinking Water Regulations

e

VUL

aminant ievels in 40 CFR

based on additional Secondary Maximum Contaminant Levels in
WAC 248-54, Public Water Supplies

were analytical laboratories' CRQL.

denotes problem associated with data quality.

reported.

C-10
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Table C-2. Average Replicate Statistics--Background Indicator Parameter Data
for the S1n31e -Shell Tanks Waste Mana ement Area U. (page 1 of 2)

- E Constituent |- “Well Samp]e n Average Standard C.v. ﬁ
name date deviation (%)
Specific 2-W19-31 04/21/92 4 | 358.50 1.915 0.53 ﬂ
C%ﬂ:;ﬁgggse 2-W19-31 | .07/20/92 | 4 | 388.50 0.577 0.16
© 2-W19-31 | 11710792 | 4 | .349.00 | 2.450 0.70 |
] 2-W19-31 | 03/04/93 4 347.50 1.291 0.3741
Field 2-W19-31 04/21/92 4 7.992 0.010 0.12 (
. _pH 2-W19-31 | 07/20/92 | 4 7.742 0.013 0.16
' 2-W19-31 11/10/92 4 8.108 0.017 0.21
H L _2-W19-31.. 1 03704793 | 4 | 8.022 0.005 0.06
W TOC® 2-W19-31 04721792" | 4 N.C. N.C N.C.
(ppb) 2-W19-31 | 07720792 | 4 500" N.A. N.A.
2-W19-31 11/10/92 4 500" N.A. N.A.
| 2-w9-31 | o03/04/93 | 4 | s00° | n.a. N.A.
“ TOX 2-W19-31 04/21/92° | 4 N.C. N.C N.C.
(ppb) 2-w19-31 | 07/20/92° | 4 N.C. N.C. N.C.
2-W19-31 11/10/92° 4 N.C. N.C N.C.
2-W19-31 03/04/93° | 4 N.C. N.C. N.C.
Note: Summary statistics calculated from only those samples that had
four replicate values.
astat

ta at s were calculated by replacing not detected values with half of
the resp tive CRQL.
Ydenotes calculated values are below the CRQL.

"denotes replicate average is not calculated due to exceedance of
laboratory holding time and a laboratory nonconformance report was
issued.

Preplicate averages are not calculated due to problems related with data
quality for samples analyzed by DCL.

N.A.

= C.V. = coefficient of variation.
N.C. =

not available.
not calculated.
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®statistics were calculated by replacing not detected values with half of

four replicate values.

the respective CRQL.

Ydenotes calculated values are below the CRQL.

Preplicate averages are not calculated due to problems related with data

quality for samples analyzed by DCL.

N.A.

C.v. =

Table C-2. Average Replicate Statistics—-Background Indicator Parameter Data
for the Sing]e—She!] Tanks Waste Manggement Area U. (page 2 of 2)
Constituent Well Sample n Average Standard C.V.

unit name date deviation %
—
Specific 2-W19-32 04/22/92 4 318.00 0.816 0.26
conductance
(umho/cm) 2-W19-32 07/20/92 4 278.50 1.281 0.46
2-W19-32 11/13/92 4 353.00 4.320 1.22
2-W19-32 03/05/93 4 324.25 0.500 . 0.15
Field 2-W19-32 04/22/92 4 8.110 0.820 0.10
- PH 2-W19-32 | 07/20/92 | 4 | 7.780 0.032 0.41
2-W19-32 11/13/92 4 8.272 0.005 0.06
. 2-W19-32 03/05/93 4 8.290 ¢ 0
ToC® 2-W19-32 04/22/92 4 500" N.A. N.A.
b
(ppb) 2-W19-32__ | 07720792 | 4 500" N.A. N.A.
2-W19-32 11/13/92 4 500" N.A. N.A.
2-W19-32 03/05/93 4 500" N.A. N.A._J
TOX 2-W19-32 04/22/92" 4 N.C. N.C. N.C.
{ppb) 2-W19-32 | 07/20/92° | 4 N.C. N.C. N.C.
2-W19-32 11/13/92° | 4 N.C. N.C. N.C.
2-W19-32 03/05/93° | 4 N.C. N.C._ | N.C.
Note: Summary statistics calculated from only those samples that had

not available. coefficient of variation.

not calculated.

N.C.
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Background Statistics®--Contamination Indicator Parameter
Data for the Single-Shell Tanks Waste Management Area U.

.| Background
Constituent Units n Biﬁhg:f“"d standard Bgctground
ge deviation Vo (%)
Speci fic umho/cm 8 335.906 27.700 8.25
conductance
" Field pH 8 8.040 0.202 2.51
{1oc ~ ppb 7" 500 N.C. N.C.
n TOX® ppb N.C. N.C. N.C. N.C.
Note: Summary statistics calculated from only those samples that had

replicate values.

®Background summary statistics for TOC were calculated using values
below CRQL.

PBackground summary statistics for TOX are not calculated due to

problems related to data quality.

'Exc]uding TOC results from samples collected on 4/21/92 from
well 2-W19-31 due to exceedance of laboratory holding time and a
laboratory nonconformance report was issued.

N.C. =

not calculated.
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