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ABSTRACT

Environmental monitoring at the Hanford Site, located in southeastern
Washington State, is conducted by Battelle Memorial Institute, Pacific
Northwest Division, as part of its contract to operate the Pacific Northwest
Laboratory (PNL) for the U.S. Department of Energy. The data collected pro-
vide a historical record of radionuclide and radiation Jevels attributable to
natural causes, worldwide fallout, and Hanford operations. Data are also
collected to monitor several chemicals.

Pacific Northwest Laboratory publishes an annual environmental rebort for
the Hanford Site each calendar year. The Hanford Site Environmental Report

for Calendar Year 1994 describes the Site mission and activities, general
environmental features, radiological and chemical releases from operations,
status of compliance with environmental regulations, status of programs to
accomplish compliance, and environmental monitoring activities and results.

The report includes a summary of offsite and onsite environmental monitoring
data collected dur1ng 1994 by PNL's Environmental Monitoring Program.

Appendix A of that report contains data summaries created from raw surface and
river monitoring data. This volume contains the actual raw data used to
create the summaries.

For more information, refer to R. L. Dirkes and R. W. Hanf, 1995,
Hanford Site Environmental Report for Calendar Year 1994 (PNL-10574, Pacific
Northwest Laboratory, Richland, Washington), or contact R. L. Dirkes, Project
Manager, Surface Environmental Surveillance Project, P.0. Box 999, Pacific
Northwest Laboratory, Richland, Washington.







INTRODUCTION

The following sections provide tables of data on which much of the
information in the Hanford Site Environmental Report for Calendar Year 1994
was based. Information that may help to understand these tables is provided

below.

GENERAL

The uncertainties for individual results are the 2 sigma counting errors
with the exception of the Thermoluminescent dosimeter (TLD) uncertainties
which are reported as 1 sigma measurement errors.

EXTERNAL RADIATION DATA

The TLD readings in this data volume are in milliroentgens per day

(mR/day) and have been converted to mrem/year for presentation in the annual
report.

LOCATION NAMES

Some location names are different in this data volume than in the annual
environmental report. The following is a list of corresponding names that are
dissimilar or that might be confused:

Media Daté Base Name .—._Annual Report Name
Air Edwin Markham School North Franklin County
Leslie Groves-Richland Richland
Wildlife 100-H to 100-F 100-D to 100-F Areas
100 N Area to 100 D Area  100-N, 100-D
Soil 200 ENC 200-East N Central
200 ESE - 200-East SE
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Table W-3. Mean® Concentrations of Volatile Organic Compounds
in Transect and Riverbank Spring Samples

Location Number of Methylene
& Date Samples Toluene  Chloroform THF® Acetone Benzene TCER Chloride
ug/l-

Columbia River

Vernita Bridge

3/17/94 2 0.12 0.17 2.8 21 0.11 0.11 0.077

6/30/94 4 0.12 017 2.8 21 0.1 0.11 1.03

8/25/94 4 0.12 0.17 2.8 21 0.11 0.11 0.415

12/15/94 4 0.30 0.18 25 6.55 0.24 0.32 1.80
Richland Pumphouse

3/31/94 10 0.12 0.17 2.8 21 0.11 0.11 0.077

7/01/94 10 0.12 0.17 2.8 21 0.11 0.11 1.07

8/26/94 10 0.12 0.17 2.8 21 0.11 0.1 0.386

12/21/94 10 0.30 0.18 2.5 4.4 0.24 0.32 1.73
100-N Area

8/25/94 10 0.12 0.17 2.8 21 0.11 0.11 0.349
100-F Area

8/25/94 10 0.12 0.17 2.8 21 0.1 0.11 0.097
Hanford Townsite

9/02/94 10 0.12 0.17 2.8 21 0.11 0.11 0.077
300 Area

8/26/94 10 0.12 0.17 2.8 21 0.11 0.11 0.356
Riverbank Springs '
100-8

8/22/94 1 <0.12 <0.17 <2.8 <21 <0.11 1.0 0.43

8/12/94 1 <0.12 0.44 9.5 <21 <0.11 1.0 0.49
100-N

9/26/94 1 <0.3 1.4 <25 <4.4 <0.24 <0.32 1.3
100-D

8/22/94 1 <0.12 3.1 <2.8 <21 <0.11 <0.11 0.49

9/26/94 1 <0.3 4.1 <25 <4.4 <0.24 <0.32 1.2
100-H

8/25/94 1 <0.12 5.4 <2.8 <21 <0.11 <0.11 <0.077

9/26/94 1 <0.3 14 <25 <4.4 <0.24 <0.32 1.2
100-F

9/26/94 1 <0.3 <0.18 <25 <4.4 <0.24 <0.32 1.2
Hanford Townsite

9/02/94 1 <0.12 <0.17 <2.8 <21 <0.11 <0.11 <0.077

9/12/94 1 <0.12 <0.17 <2.8 <21 <0.11 <0.11 0.52
300 Area

8/29/94 1 <0.12 <0.17 <2.8 <21 <0.11 <0.11 <0.077

(a) Means were calculated using the detection level for all reported results less than the detection
level.

(b) THF = tetrahydrofuran

(c) TCE = trichloroethylene

Water.3



‘[eAs] uopioslap 8y usy) ssaj s)nsas papiodad |8 Joj [aA8) UOOBIAP ay) Bujsn pajejnojeo aam sueapy (e)

6'Y 0292 £466 L (VJA7% 4 0’64t 68'C b 0018} 9'9¢2 ot
148 002 068 LL (112184 698 LC H 0008t 9'6e A4
L 061¢ 8:0] % o'g (1444 0eel 'y g'ie 00002 £'8e 1 £!]
L ocle 068 o'e [11:384 008 584 8'c) 008t L'92 19
L 010¢g 8668 rA 4 088Y ¥'98 vy *8 4 00002 g'oe a9
14 02ge 9cL 90t 115474 8641 i : ¥ 3 00€81 L'92 1448
6 0.€2 829 1’9 ovovy 6'86 9'e 3% 00EL} 1’82 174
9. o8ve $08 1538 4 00€S }'E9 92 b 00812 1’02 144
9 00€e 698 6'c 00sy 0'Gy 4 el'y 00061 2'6e 8y
g 0022 068 (08:] 002y 8L 't b 00084 0'le a8
S 002¢ 268 0’9 056¢ FA 8'¢ 3 000ZL 92 47
LS 0092 0S8 [ 4 052S 0201 92 H 00022 g'ee 14
1/8n
suz wnipos WN|SSE0d 9Sausbuspy wWnjSauUbByy uol) Jaddop wnuely wnpEH wnpeg wnuunpy

SI09SUE.| JeA BIUIN|OD Ui SUOREIUSOUOD [EI8 () UBBIN “b-M BIGeL

(]! v6/az/s
Baly 00

ol 6/20/6
Bljsumo| piojusH

ot ¥6/52/8
8aLY 4-00F

o1 y6/S2/8
831y N-001

0l ve/1g/2L

oL ¥6/92/8

ol ¥6/10/2

0l v6/1e/e
asnoyauing pPusjydly

b ve/12/el

¥ v6/92/8

14 ¥6/10/L

2 v6/L1/e
sbppg BWaA

S[AWES J0  918q %
laquny uojjBooT

Water.4



0e 0008} 0082 0e 0096 00zt c'e L> 0009 G6 098
L1 00002 00Lb by oooet 0021 ge> L oooedy 9 0S.
2L 0086 oost c8 0069 02L v's bi> 0000€ 144] 029
e4L 0068 0022 L'e 0048 8 Vo> 9 0001t 34 34
Gl 000¢g! 0042 9L 0064 es L'v> SS : 0008y VA4 e
L 00le 068> '8 00EY ovl L'y g ooost yXA G8
6'6 00001} 00ee gl 000¢€1 oSt L'o> 0o 00014 08 oSt
3% 00.8 0042 VA 00041 0se v'9 0se 0008S $9 98
09y 00s8 000€ 089 00001 oooet og 1414 0002¢e ovi oove
vy 00S6 0oty 6l oove Ge g'e> 14 0006¢€ S§ 12
6} 0006 00.e 8t 0084 oyt ge> ¥ 0oo9e as (1143
~/n
5uz wnpog  WnN|ss8jog asausbugpy WN|SAUBBYY Uoj| Bddog wnwomg — WnpEen linpeg Wnuwny

sBuuds MueaqleAl JeAlY BIqUIN|OD Ul SUORRHUBJUOD [elel “S-M olqeL

}

v6/62/8
a1y 00¢

ve/es/e
6/20/6

8)|SUMO . pIOjUBH

So|duieg o
JaquinN

¥6/92/6
3-00F

v6/92/6
v6/G2/8
H-00T

¥6/92/6
ve/zz/a
a-001

v6/92/6

N-001

ve/ei/e
y6/ez/e
g-001

oleg @
uojjeo07

Water.5



Table W-6. Mean@ Anion Concentrations in Columbia River

Transect and Riverbank Spring Samples

Location Number )
& Date of Samples Chiloride Nitrate Sulfate " Fluoride
ug/L
Columbia River
Vernita Bridge )
3/17/94 2 1100 500 12000 200
6/30/94 4 925 100 16500 225
8/25/94 4 1025 124 8200 325
12/15/94 4 975 550 9300 100
Richland Pumphouse
3/31/94 10 1050 400 11000 310
7/01/94 10 950 150 8720 190
8/26/94 10 1100 198 9570 330
12/21/94 10 1230 790 10600 150
100-N Area
8/25/94 10 1010 97 9130 310
100-F Area .
8/25/94 10 280 96 9070 310
Hanford Townsite
9/02/94 10 1030 166 9110 400
300 Area i
8/26/94 10 1130 137 9600 330
Riverbank Springs
100-B
8/22/94 1 6900 7700 37000 500
9/12/94 1 6800 7600 36000 500
100-N
9/26/94 1 10000 15000 26000 600
100-D
8/22/94 1 20000 33000 74000 500
9/26/94 1 28000 46000 99000 500
100-H
8/25/94 1 3500 27000 34000 400
9/26/94 1 4800 27000 48000 500
100-F '
9/26/94 1 9400 20000 39000 500
Hanford Townsite
9/02/94 1 4800 5000 21000 400
9/12/94 1 11000 40000 43000 700
300 Area
8/29/94 1 15000 - 22000 49000 600

(a) Means were calculated using the detection level for all reported results less than the

detection level.
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Table S-1.

Metal Concentrations in Sediments

Sediment.1

Results Dry
Location Sample # Sample Date Compound Weight (mg/kg)

100 F Slough BOCSH4 9/24/94 Aluminum 26000
300 Area Spring BOCSHg 8/29/94 Aluminum 27000
Hanford Slough BOCSH5 9/25/94 Aluminum 18000
Hanford Spring BOCSH8 9/2/94 Aluminum 14000
McNary Dam 1 BOCSG5 9/23/94 Aluminum 23000
McNary Dam 2 ‘BOCSG6 9/23/94 Aluminum 16000
McNary Dam 3 BOCSG?7 9/23/94 Aluminum 19000
McNary Dam 4 BOCSGS8 9/23/94 Aluminum 37000
Priest Rapids Dam 1 BOCSG9 9/22/94 Aluminum 10000
Priest Rapids Dam 2 BOCSHO 9/22/94 Aluminum 25000
Priest Rapids Dam 3 BOCSH1 9/22/94 Aluminum 37000
Priest Rapids Dam 4 BOCSH2 9/22/94 Aluminum 16000
Richland BOCSH6 9/25/94 Aluminum 19000
White Bluffs Slough BOCSH3 9/24 /94 Aluminum 8500
100 F Slough BOCSH4 9/24/94 Antimony ND
300 Area Spring BOCSH9 8/29/94 Antimony ND
Hanford Slough BOCSHS5 9/25/94 Antimony ND -
Hanford Spring BOCSHS8 9/2/94 Antimony ND
McNary Dam 1 BOCSG5 9/23/94 Antimony ND
McNary Dam 2 BOCSG6 9/23/94 Antimony ND
McNary Dam 3 BOCSG7 9/23/94 Antimony ND
McNary Dam 4 BOCSGS 9/23/94 Antimony ND
Priest Rapids Dam 1 BOCSG9 9/22/94 Antimony ND

" Priest Rapids Dam 2 BOCSHO 8/22/94 Antimony ND
Priest Rapids Dam 3 BOCSH1 9/22/94 Antimony ND
Priest Rapids Dam 4 BOCSH2 9/22/94 Antimony ND
Richland BOCSHS6 9/25/94 Antimony ND
White Bluffs Slough BOCSH3 9/24/94 Antimony ND
100 F Slough BOCSH4 9/24/94 Barium 180
300 Area Spring BOCSH9 8/29/94 Barium 240
Hanford Slough BOCSH5 9/25/94 Barium 220
Hanford Spring BOCSHS8 9/2/94 Barium 150
McNary Dam 1 " BOCSGS5 9/23/94 Barium 170
McNary Dam 2 BOCSG6 9/23/94 Barium 100
McNary Dam 3 BOCSG7 9/23/94 Barium 130
McNary Dam 4 BOCSG8 8/23/94 Barium 290
Priest Rapids Dam 1 BOCSG9 9/22/94 Barium 72
Priest Rapids Dam 2 BOCSHO 9/22/94 Barium 170
Priest Rapids Dam 3 BOCSH1 9/22/94 Barium 250
Priest Rapids Dam 4 BOCSH2 9/22/94 Barium 130
Richland BOCSH6 9/25/94 Barium 130
White Bluffs Slough BOCSH3 9/24/94 Barium 64
100 F Slough BOCSH4 9/24/94 Beryilium 0.52
300 Area Spring BOCSH9 8/29/94 Beryllium 0.67
Hanford Slough BOCSH5 9/25/94 Beryllium 0.32
Hanford Spring BOCSHS8 9/2/94. Beryilium 0.39



Table S-1.

Metal Concentrations in Sediments

Sediment.2

Results Dry
Location Sample # Sample Date Compound Weight (mg/kg)

McNary Dam 1 BOCSG5 9/23/94 Beryllium 0.66
McNary Dam 2 BOCSG6 9/23/94 Beryllium 0.47
McNary Dam 3 B0oCSG7 9/23/94 Beryllium 0.58
McNary Dam 4 BOCSG8 8/23/94 Beryilium ' 0.88
Priest Rapids Dam 1 BOCSG9 9/22/94 Beryllium 0.26
Priest Rapids Dam 2 BOCSHO 9/22/94 Beryllium 0.65
Priest Rapids Dam 3 BOCSH1 9/22/94 Benryllium 0.76
Priest Rapids Dam 4 BOCSH2 9/22/94 Beryllium 0.42
Richland BOCSH6 9/25/94 Beryllium 0.48
White Bluifs Slough BOCSH3 9/24/94 Beryllium 0.22
100 F Slough BOCSH4 9/24/94 Cadmium 2.8
300 Area Spring BOCSH9 8/29/94 Cadmium 1.7
Hanford Slough BOCSHS 9/25/94 Cadmium 2.5
Hanford Spring BOCSHS8 9/2/94 Cadmium 22
McNary Dam 1 BOCSG5 9/23/94 Cadmium 1.9
McNary Dam 2 BOCSG6 9/23/94 Cadmium 2.3
McNary Dam 3 BOCSG7 9/23/94 Cadmium 3
McNary Dam 4 BOCSGS8 9/23/94 Cadmium ND
Priest Rapids Dam 1 BOCSG9 9/22/94 Cadmium 5.1
Priest Rapids Dam 2 BOCSHO 9/22/94 Cadmium 9.2
Priest Rapids Dam 3 BOCSH1 9/22/94 Cadmium 3.8
Priest Rapids Dam 4 BOCSH2 9/22/94 Cadmium 7.1
Richland BOCSH6 9/25/94 Cadmium 3.9
White Bluffs Slough ‘BOCSH3 9/24/94 Cadmium 2.2
100 F Slough BOCSH4 9/24 /94 Calcium 16000
300 Area Spring BOCSH9 8/29/94 Calcium 14000
Hanford Slough BOCSH5 9/25/94 Calcium 10000
Hanford Spring BOCSH8 9/2/94 Calcium 10000
McNary Dam 1 BOCSG5 9/23 /94 Calcium 10000
McNary Dam 2 BOCSG6 9/23/94 Calcium - 4500
McNary Dam 3 BOCSG7 9/23/94 Calcium 5800
McNary Dam 4 BOCSG8 9/23/94 Calcium 29000
Priest Rapids Dam 1 BOCSG9a 9/22/94 Calcium 4300
Priest Rapids Dam 2 BOCSHO 9/22 /94 Calcium 12000
Priest Rapids Dam 3 BOCSH1 9/22/94 Calcium 22000
Priest Rapids Dam 4 BOCSH2 9/22/94 Calcium 6700
Richland BOCSH6 9/25/94 Calcium 12000
White Bluffs Slough BOCSH3 9/24/94 Calcium 3800
100 F Slough BOCSH4 9/24 /94 Chromium 100
300 Area Spring BOCSH9 8/29/94 Chromium 52
Hanford Slough BOCSH5 9/25/94 Chromium 45
Hanford Spring BOCSH8 9/2/9%4 Chromium 28
McNary Dam 1 BOCSG5 9/23/94 Chromium 31
McNary Dam 2 BOCSG6 9/23/94 Chromium 23
McNary Dam 3 BOCSG7 9/23/94 Chromium 26

- McNary Dam 4 BOCSG8 9/23/94 Chromium 56
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Table S-1. Metal Concentrations in Sediments

Results Dry
Location Sample # Sample Date Compound Weight (mg/kg)

Priest Rapids Dam 1 BOCSG9 89/22/94 Chromium 18
Priest Rapids Dam 2 BOCSHO 9/22/94 Chromium 38
Priest Rapids Dam 3 BOCSH1 8/22/94 Chromium 62
Priest Rapids Dam 4 BOCSH2 9/22/94 Chromium 29
Richland BOCSH6 9/25/94 Chromium 42
White Bluffs Slough BOCSH3 9/24/94 Chromium 20
100 F Slough BOCSH4 9/24/94 Cobalt 24
300 Area Spring BOCSH9 8/29/94 Cobalt 23
Hanford Slough BOCSH5 9/25/94 Cobalt 17
Hanford Spring BOCSHS 9/2/94 Cobalt 14
McNary Dam 1 BOCSG5 9/23/94 Cobalt ) 18
McNary Dam 2 BOCSG6 9/23/94 Cobalt 8.4
McNary Dam 3 BOCSG7 9/23/94 Cobalt 12
McNary Dam 4 B0OCSG8 9/23/94 Cobalt 46
Priest Rapids Dam 1 BoCSG9 8/22/94 Cobalt 6.2
Priest Rapids Dam 2 BOCSHO 9/22/94 Cobalt 20
Priest Rapids Dam 3 BOCSH1 9/22/94 Cobalt 30
Priest Rapids Dam 4 BOCSH2 9/22 /94 Cobalt 13
Richland BOCSH6 9/25/94 Cobalt 13
White Bluffs Slough BOCSH3 9/24/94 Cobalt 5.1
100 F Slough BOCSH4 "9/24 /94 Copper 81
300 Area Spring BOCSH9 8/29/94 Copper 41
Hanford Slough BOCSH5 9/25/94 Copper 41
Hanford Spring BOCSHs 9/2/94 Copper 33
McNary Dam 1 BOCSGS 9/23/94 Copper 22
McNary Dam 2 BOCSG6 9/23/94 Copper 23
McNary Dam 3 BOCSG?7 9/23/94 Copper 28
McNary Dam 4 BOCSGS8 9/23/94 Copper 42
Priest Rapids Dam 1 BoCSG9 9/22/94 Copper 23
Priest Rapids Dam 2 BOCSHO 9/22/94 Copper 46
Priest Rapids Dam 3 BOCSH1 9/22/94 Copper 40
Priest Rapids Dam 4 BOCSH2 9/22/94 Copper 33
Richland BOCSH6 9/25/94 Copper 42
White Bluffs Slough BOCSH3 9/24 /94 Copper 25
100 F Slough BOCSH4 9/24/94 Iron 67000
300 Area Spring BOCSHg 8/29/94 Iron 62000
Hanford Slough BOCSHS 9/25/94 Iron 55000
Hanford Spring BOCSH8 9/2/94 Iron 39000
McNary Dam 1 BOCSG5 9/23/94 Iron 456000
McNary Dam 2 BOCSG6 9/23/94 Iron 19000
McNary Dam 3 BOCSG7 9/23/94 Iron 26000
McNary Dam 4 BOCSG8 9/23/94 Iron 140000
Priest Rapids Dam 1 BOCSG9 9/22/94 Iron 14000
Priest Rapids Dam 2 BOCSHO 9/22/94 Iron 50000
Priest Rapids Dam 3 BOCSH1 9/22/94 Iron 86000
Priest Rapids Dam 4 BOCSH2 9/22/94 fron 27000

Sediment.3



Table S-1. Metal Concentrations in Sediments
Results Dry
Location Sample # Sample Date Compound Weight (mg/kg)

Richland BOCSH6 9/25/94 Iron 42000
White Bluffs Slough BOCSH3 9/24 /94 Iron 15000
100 F Slough BOCSH4 9/24/94 Magnesium 14000
300 Area Spring BOCSHS 8/29/94 Magnesium 14000
Hanford Slough BOCSH5 9/25/94 Magnesium 11000
Hanford Spring -‘BOCSH8 9/2/94 Magnesium 7200
McNary Dam 1 BOCSG5 9/23/94 Magnesium 10000
McNary Dam 2 BOCSG6 9/23/94 Magnesium 4400
McNary Dam 3 BOCSG7 9/23/94 Magnesium 5800
McNary Dam 4 BOCSG8 9/23/94 Magnesium 23000
Priest Rapids Dam 1 BOCSG9 9/22/94 Magnesium 4500
Priest Rapids Dam 2 BOCSHO 9/22/94 Magnesium 10000
Priest Rapids Dam 3 BOCSHH1 9/22/94 Magnesium 18000
Priest Rapids Dam 4 BOCSH2 9/22/94 Magnesium 7300
Richland BOCSH6 9/25/94 Magnesium 9400
White Bluffs Slough BOCSH3 9/24/94 Magnesium 4000
100 F Slough BOCSH4 9/24/94 Manganese 810
300 Area Spring BOCSHS 8/29/94 Manganese 810
Hanford Slough BOCSH5 9/25/94 Manganese 1400
Hanford Spring BOCSHS8 8/2/94 Manganese 720
McNary Dam 1 BOCSG5 9/23/94 Manganese 710
McNary Dam 2 BOCSG6 9/23/94 Manganese 450
McNary Dam 3 BOCSG7 9/23/94 Manganese 640
McNary Dam 4 BOCSG8 9/23/94 Manganese 1800
Priest Rapids Dam 1 BOCSG9 9/22/94 Manganese 170
Priest Rapids Dam 2 BOCSHO 9/22/94 Manganese 620
Priest Rapids Dam 3 BOCSH1 9/22/94 Manganese 1100
Priest Rapids Dam 4 BOCSH2 9/22/94 Manganese 420
Richland BOCSHS6 9/25/94 Manganese 420
White Bluffs Slough BOCSH3 9/24/94 Manganese 170
100 F Slough BOCSH4 9/24/94 Nickel 52
300 Area Spring BOCSH9 8/29/94 Nickel 48
Hanford Slough BOCSH5 9/25/94 Nickel 45
Hanford Spring BOCSHS8 9/2/94 Nickel 24
McNary Dam 1 BOCSG5 8/23/94 Nickel 23
McNary Dam 2 BOCSG6 9/23/94 Nickel 15
McNary Dam 3 BOCSG7 9/23/94 Nickel 21
McNary Dam 4 BOCSG8 9/23/94 Nickel 39
Priest Rapids Dam 1 B0OCSGS® 9/22/94 Nickel 17
Priest Rapids Dam 2 BOCSHO 9/22 /94 Nickel 31
Priest Rapids Dam 3 BOCSH1 9/22/94 Nickel 48
Priest Rapids Dam 4 BOCSH2 9/22 /94 Nickel 29
Richland BOCSH6 9/25/94 Nickel 25
White Bluffs Slough BOCSH3 9/24/94 Nickel 15
100 F Slough BOCSH4 9/24/94 Potassium 3100
300 Area Spring BOCSH9 8/29/94 Potassium 3100

Sediment.4



Table S-1. Metal Concentrations in Sediments

Results Dry
Location Sample # Sample Date Compound Weight (mg/kaq)

Hanford Slough BOCSH5 8/25/94 Potassium 2300
Hanford Spring BOCSHS8 9/2/94 Potassium 1600
McNary Dam 1 BOCSG5 9/23/94 Potassium . 4000
McNary Dam 2 BOCSG6 9/23/94 Potassium 2300
McNary Dam 3 BOCSG7 9/23/94 Potassium 2300
McNary Dam 4 B0oCSGs 9/23/94 Potassium 4400
Priest Rapids Dam 1 BOCSG9 9/22/94 Potassium - 1500
Priest Raplds Dam 2 BOCSHO 9/22/94 Potassium 3300
Priest Rapids Dam 3 BOCSH1 9/22/94 Potassium 4100
Priest Rapids Dam 4 BOCSH2 9/22/94 Potassium 2000
Richland BOCSH6 9/25/94 Potassium 2900
White Bluffs Slough BOCSH3 9/24/94 Potassium 1200
100 F Slough BOCSH4 9/24/94 Silver ND
300 Area Spring BOCSH39 8/29/94 Silver ND
Hanford Slough BOCSH5 9/25/94 Silver ND
Hanford Spring BOCSHs8 9/2/94 Silver ND
McNary Dam 1 BOCSG5 9/23/94 Silver ND
McNary Dam 2 BOCSGs 9/23/94 Silver ND
McNary Dam 3 BOCSG7 9/23/94 Silver ND
McNary Dam 4 BOCSG8 9/23/94 Silver ND
Priest Rapids Dam 1 BOCSG9 9/22 /34 Silver ND
Priest Rapids Dam 2 BOCSHO 9/22/94 Silver ND
Priest Rapids Dam 3 BOCSH1 9/22/94 Silver ND
Priest Rapids Dam 4 BOCSH2 9/22/94 Silver ND
Richland BOCSH6 9/25/94 Silver ND

" White Bluffs Slough BOCSH3 9/24/94 Silver ND
100 F Slough BOCSH4 9/24/94 Sodium 1200
300 Area Spring BOCSH9 8/29/94 Sodium 1200
Hanford Slough BOCSH5 9/25/94 Sodium 820
Hanford Spring BOCSHS 9/2/94 Sodium 670
McNary Dam 1 BOCSG5 9/23/94 Sodium 1000
McNary Dam 2 BOCSG6 9/23/94 Sodium 450
McNary Dam 3 BOCSG7 9/23/94 Sodium : 530
McNary Dam 4 BOCSG8 9/23/94 Sodium 2900
Priest Rapids Dam 1 BOCSG9 9/22/94 Sodium 420
Priest Rapids Dam 2 BOCSHO 9/22/94 Sodium 1300
Priest Rapids Dam 3 BOCSH1 9/22/94 Sodium 2200
Priest Rapids Dam 4 BOCSH2 9/22/94 Sodium 480
Richland BOCSH6 9/25/94 Sodium 810
White Bluffs Slough BOCSH3 9/24/94 Sodium 250
100 F Slough BOCSH4 9/24/94 Tin ND
300 Area Spring BOCSH9 8/29/94 Tin 16
Hanford Slough BOCSH5 9/25/94 Tin ND
Hanford Spring BOCSHS8 9/2/94 Tin ND
McNary Dam 1 BOCSGS - 9/23/94 Tin ND
McNary Dam 2 BOCSG6 9/23/94 Tin ND

Sediment.5



Table S-1.

Metal Concentrations in Sediments

Sediment.6

Resuilts Dry
Location Sample # Sample Date Compound Weight (mg/kg)

McNary Dam 3 BOCSG? 9/23/94 Tin ND
McNary Dam 4 BOCSG8 9/23/94 Tin ND
Priest Rapids Dam 1 BOCSG9 9/22/94 Tin ND
Priest Rapids Dam 2 BOCSHO 9/22/94 Tin "ND
Priest Rapids Dam 3 BOCSH1 9/22/94 Tin ND
Priest Rapids Dam 4 BOCSH2 9/22/94 Tin ND
Richland BOCSH6 9/25/94 Tin ND
White Bluifs Slough BOCSH3 9/24/94 Tin ND
100 F Slough BOCSH4 9/24/94 Vanadium 170
300 Area Spring BOCSH9 8/29/94 Vanadium 170
Hanford Siough BOCSHS5 9/25/94 Vanadium 140
Hanford Spring BOCSHS 9/2/94 Vanadium 94
McNary Dam 1 BOCSGS 9/23/94 Vanadium 110
McNary Dam 2 BOCSG6 9/23/94 Vanadium 42

McNary Dam 3 BOCSG7 9/23/94 Vanadium 53

McNary Dam 4 BOCSG8 9/23/94 Vanadium 470
Priest Rapids Dam 1 BOCSGS 9/22/94 Vanadium 35

Priest Rapids Dam 2 BOCSHO 9/22/94 Vanadium 150
Priest Rapids Dam 3 BOCSH1 9/22/94 Vanadium 240
Priest Rapids Dam 4 BOCSH2 8/22/94 Vanadium 63

Richland BOCSH6 9/25 /94 Vanadium 110
White Biuffs Slough BOCSH3 9/24/94 Vanadium 31

100 F Slough BOCSH4 9/24/94 Zinc 710
300 Area Spring BOCSH9 8/29/94 Zinc 300
Hanford Slough BOCSHS 9/25/94 Zinc 400
Hanford Spring BOCSH8 9/2/94 Zinc 390
McNary Dam 1 BOCSG5 9/23/94 Zinc 240
McNary Dam 2 BOCSG6 9/23 /94 Zinc 180
McNary Dam 3 BOCSG7 9/23/94 Zinc 280
McNary Dam 4 BOCSG8 9/23/94 Zinc 390
Priest Rapids Dam 1 BOCSG9 8/22/94 Zinc 380
Priest Rapids Dam 2 BOCSHO 9/22/94 Zinc 730
Priest Rapids Dam 3 BOCSH1 9/22/94 Zinc 620
Priest Rapids Dam 4 BOCSH2 9/22/94 Zinc 630
Richiand BOCSH6 9/25/94 Zinc 610
White Bluffs Slough BOCSH3 9/24/94 Zinc 360






Table Q-1.

International Technology (IT) Corporation Performance on
Surface Environmental Surveillance Project Blind Samples, 1994

Radionuclide Reported Value True Value Reported/True %Bias
Alr Filter
Mn-54 57.3 pCi/filter 43.3 pCi/filter 1.32 32
Co-57 8.8 pCiffilter 8.29 pCi/fiiter 0.97 3
Co-60 440 pCi/filter 419 pCi/filter 1.05 5
Sr-90 1.93 pCi/filter 230 pCi/fitter 0.84 -16
Cs-134 144 pCi/filter 125  pCi/filter 1.15 15
Cs-137 462 pCi/filter 383 pCi/filter 1.19 19
Ce-144 25.3 pCi/filter 15.9 pCi/filter 1.60 60
Pu-239 1.37 pCi/filter 1.38 pCi/filter 0.99 -1
Vegetation
K-40 31.3 pCi/g 27.8 pCi/g 1.12 12
Sr-90 223 pCi/g 219 pCi/g 1.02 2
Cs-137 0.488 pCi/g 0.451 pCi/g 1.08 8
Pu-239 0.002 pCi/g 0.003 pCi/g 0.90 -10
Soll
K-40 15.0 pCi/g 13.9 pCi/g 1.08 8
Sr-90 0.195 pCi/g 0.206 pCi/g 0.95 -5
Cs-137 5.00 pCi/g 486 pCi/g - 1.03 3
Pu-239 0.025 pCi/g 0.031 pCi/g 0.81 -19
U-234 0.355 pCi/g 0.765 pCi/g 0.46 -54
uU-238 0.355 pCi/g 0.738 pCi/g 0.48 -52
Water
H-3 94900 pCi/L 85340 pCi/L 1.11 11
Mn-54 358 pCi/L 391 pCi/L 0.92 -8
Co-57 890 pCi/L 1060 pCi/L 0.84 -16
Co-60 7580 pCi/L 8105 pCi/L 0.94 6
Sr-90 223 pCi/L 245 pCi/L 0.91 9
Cs-134 2680 pCi/L 2721 pCi/L 0.98 -2
Cs-137 8300 pCi/L 9672 pCi/L 0.96 4
Ce-144 1340 pCi/L 887 pCi/L 1.51 51
Pu-239 244 pCi/L 295 pCi/L 0.83 -17
U-234 6.62 pCi/L 6.38 pCi/L 1.04 4
U-238 " 6.32 pCi/L 6.60 pCi/L 0.96 4
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Table Q-2.

Analysis

Air Filters
Cs-137
Gross Alpha
Gross Beta
Sr-90

Milk
Cs-137
I-131
Sr-89
Sr-90

Water
Ba-133
Ba-133
Co-60
Co-60
Co-60
Co60
Cs-134
Cs-134
Cs-134
Cs-134
Cs-137 -
Cs-137
Cs-137
Cs-137
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Alpha
Gross Beta
Gross Beta
Gross Beta
Gross Beta
Gross Beta
H-3

International Technology (IT) Corporation Performance
Data on EPA Intercomparison Program Samples, 1994

Concentrations (a), pCi/filter or pCi/L

IT Average
Concentration
15.7 + 0.58
36.7 + 3.79
447 + 153
19.3 + 1.83
63.0 + 6.24
790 + 6.08
180 + 1.73
12.0 + 0.00
83.0 + 1.00
62.7 + 153
18.7 + 0.58
473 + 058
36.7 + 0.58
51.0 + 1.73
287 + 153
33.7 + 0.58
163 + 0.58
183 + 1.15
300 + 0.00
50.0 + 1.00
393 + 058
463 + 1.15
120 + 0.00
787 + 5.13
333 + 208
68.7 + 2.08
43.0 + 4.00
80.0 + 1.00
107 + 2.08
11.7 + 0.58
117 + 3.06
21.0 + 4.00
4919 + 61.17

EPA
Known
15.0 + 5.0
350 + 9.0
560 + 10
200 + 5.0
59.0 + 5.0
75.0 + 80
250 + 5.0
15.0 + 5.0
98.0 + 10
730 + 7.0
200 + 5.0
50.0 + 5.0
400 + 50
59.0 + 5.0
340 + 50
400 + 5.0
200 + 5.0
240 + 50
290 + 5.0
49.0 + 50
39.0 + 5.0
490 + 50
150 + 5.0
860 + 22
320 + 80
570 + 14
570 + 14
620 + 10
117 + 18
10.0 + 5.0
142 + 21
230 + 50
4936 + 494

Quality.2

%Bias

Out of
Control
Limits

4.47
4.77
-20.23
-3.35

6.78
5.33

-28.00
-20.00

-15.31
-14.15
-6.65
-5.34
-8.33
-13.56
-15.68
-15.83
-18.35
-19.46
3.45
2.04
0.85
-5.45
-20.00
-8.62
4.16
20.47
-24.56
29.03
-8.26
16.70
-17.84
8.70
0.35



Table Q-2.

International Technology (IT) Corporation Performance
Data on EPA Intercomparison Program Samples, 1994

Concentrations (a), pCi/filter or pCi/L

IT Average
Analysis Concentration
H-3 9623 + 41.37
Pu-239 268 + 0.25
Ra-226 19.0 + 1.19
Ra-226 19.0 + 064
Ra-226 139 + 067
Ra-226 9.97 + 0.46
Ra-226 9.03 + 0.51
Ra-228 144 + 0.20
Ra-228 213 + 085
Ra-228 143 + 0.06
Ra-228 8.83 + 021
Ra-228 873 + 0.25
Ru-106 179 + 8.39
Sr-89 230 + 1.00
Sr-89 18.0 + 1.00
Sr-89 300 + 1.00
Sr-89 270 + 2.00
Sr-90 13.7 + 058
Sr-90 127 + 058
Sr-80 15.7 + 0.58
Sr-90 133 + 0.58
Uranium 104 + 0.10
Uranium 208 + 1.14
Uranium 559 + 064
Uranium 438 + 0.75
Uranium 188 + 0.21
Zn-65 140 + 4.04
Zn-65 953 + 4.04

EPA
Known
9951 + Qg5
276 + 28
199 + 3.0
20.0 + 3.0
150 + 23
100 + 15
99 + 15
147 + 3.7
20.1 + 5.0
154 + 3.9
102 + 26
101 + 25
252 + 25
250 + 5.0
200 + 5.0
300 + 5.0
250 + 5.0
150 + 5.0
14.0 + 5.0
200 + 5.0
15.0 + 5.0
10.1 + 3.0
250 + 3.0
526 + 5.3
35.0 + 3.0
200 + 3.0
134 + 13

+ 10

100

%Bias

Out of
Control
Limits

-3.29
-3.01
4.37
-5.15
-7.53
-0.30
-8.79
-2.04
5.82
-7.34
13.43
-13.56
-28.84
-8.00
-10.00
0.00
8.00
-8.87
-9.50
-21.65
-11.13
297
-16.80
6.22
25.06
-5.85
4.72
4.67

(a) Concentrations are + 2 sigma total propagated analytical uncertainty
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Table Q-3.

International Technology (IT) Corporation Performance Data
on the DOE Quality Assessment Program Samples, 1994

Quality.4

Radionuclide True Value Reported Value Reported/True %Bias
Soil
K40 9.11 pCi/g 10.4 pCi/g 1.14 14
Sr-90 0.238 pCi/g 0.319 pCi/g 1.34 34
Cs-137 3.81 pCi/g 4.05 pCi/g 1.06 6
Pu-238 3.03 pCi/g 4.49 pCi/g 1.48 48
Pu-239 0.096 pCi/g 0.196 pCi/g 2.04 104
Am-241 0.055 pCi/g 0.065 pCi/g 1.19 19
U-234 0.732 pCi/g 0.954 pCi/g 1.30 30
U-238 0.732 pCi/g 1.04 pCi/g 1.42 42
Total Uranium 0.058 ug/g 2.89 ug/g 50.23 *kkk
Vegetation
K-40 24.9 pCi/g 25.3 pCi/g 1.02 2
Co-60 0.919 pCi/g 0.930 pCi/g 1.01 1
Sr-90 15.5 pCi/g 15.9 pCi/g 1.02 2
Cs-137 12.5 pCi/g 11.6 pCi/g 0.93 7
Am-241 0.069 pCi/g 0.071 pCi/g 1.02 2
Air Filter
Mn-54 905 pCi/filter 816 pCl/filter 0.90 -10
Co-57 338 pCi/fiiter 269 pCi/filter 0.80 -20
Co-60 1897 pCi/filter 1646 pCi/filter 0.87 -13
Sr-90 19.4 pCi/filter 34.3 pCi/filter 1.77 77
Sb-125 630 pCi/filter 576 pCi/filter 0.91 -9
Cs-137 1081 pCi/filter 905 pCi/filter 0.84 -16
Ce-144 3459 pCi/filter 2651 pCi/filter .0.77 -23
Pu-238 8.03 pCi/filter 9.73 pCi/filter 1.08 8
Pu-239 8.38 pCi/filter 9.73 pCi/filter 1.16 16
Am-241 10.6 pCi/fitter 18.1 pCi/filter 1.71 71
U-234 5.32 pCi/filter 6.59 pCi/filter 1.24 24
U-238 5.49 pCi/filter 6.95 pCi/filter 1.27 27
Total Uranium 427 ug/filter 488 ug/filter 1.09 9
Water
H-3 5054 pCi/L 4054 pCi/L 0.80 20
Mn-54 2654 pCi/L 2303 pCi/L 0.87 -13
Co-60 2730 pCi/L 2551 pCi/L 0.93 7
Sr-90 773 pCi/L 814 pCi/L 1.05 5
Cs-134 4162 pCi/L 3838 pCi/L 0.92 -8
Cs-137 2532 pCi/L 2468 pCi/L 0.97 -3
U-234 14.1 pCi/L 3.03 pCi/L 0.22 78
U-238 14.3 pCi/L 3.46 pCi/L 0.24 -76
Total Uranium 41.3 ug/L 39.6 ug/L 0.96 -4
Soil
K-40 11.6 pCi/g 13.4 pCi/g 1.16 16
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Table Q-3. International Technology (IT) Corporation Performance Data
on the DOE Quality Assessment Program Samples, 1994

Quality.5

Radionuclide True Value Reported Value Reported /True %Bias
Soil
Sr-90 0.089 pCi/g 0.080 pCi/g 0.90 -10
Cs-137 7.57 pCi/g 9.43 pCi/g 1.25 25
Pu-238 0.008 pCi/g 0.005 pCi/g 0.58 42
Pu-238 0.210 pCi/g 0.217 pCi/g 1.03 3
Am-241 0.047 pCi/g 0.043 pCi/g 0.92 -8
Total Uranium 0.073 ug/g 0.025 ug/g 0.35 65
Vegetation
K-40 21.8 pCi/g 26.4 pCi/g 1.21 21
Co-60 0.289 pCi/g 0.314 pCi/g 1.08 8
Sr-90 14.5 pCi/g 15.4 pCi/g 1.07 7
Cs-137 4.00 pCi/g 4.59 pCi/g 1.15 15°
Pu-238 0.002 pCi/g 0.002 pCi/g 0.87 -13
Pu-239 0.034 pCi/g 0.039 pCi/g 1.16 16
Am-241 0.022 pCi/g 0.021 pCi/g 0.94 )
Cm-244 0.018 pCi/g 0.009 pCi/g 0.47 -53
Air Filter
Mn-54 181 pCi/filter 164 pCi/filter 0.91 -9
Co-57 349 pCi/fiter 273 pCi/filter 0.78 22
Co-60 276 pCl /filter - 245 pCi/filter 0.89 -11
Sr-90 35.9 pCi/filter 40.5 pCi/filter 1.13 13
Ru-106 155 pCi/filter 123 pCi/filter 0.79 -21
Sb-125 684 pCi/filter 654 pCi/filter 0.96 -4
Cs-134 573 pCi/fitter 503 pCi/filter 0.88 --12
Cs-137 281 pCi/filter 251 pCi/filter 0.89 -11
Ce-144 2200 pCi/filter 1711 pCi/fitter 0.78 -22
Pu-238 1.95 pCi/filter 1.81 pCi/filter 0.93 -7
Pu-239 17.5 pCi/filter 15.8 pCi/filter 0.90 -10
Am-241 5.73 pCi/filter 5.03 pCi/filter 0.88 -12
Total Uranium 9.45 ug/filter 8.39 ug/filter " 0.89 -11
-Water
H-3 3054 pCi/L 2703 pCi/L 0.88 -12
Mn-54 2019 pCi/L 2757 pCi/L 0.94 6
Co-60 8568 pCi/L 9108 pCi/L 1.06 6
Sr-80 1854 pCi/L 3486 pCi/L 1.88 88
Cs-134 1432 pCi/L 1554 pCi/L 1.08 8
Cs-137 1259 pCi/L 1403 pCi/L 1.1 11
Ce-144 13270 pCi/L 11351 pCi/L 0.86 -14
Pu-238 28.6 pCi/L 31.4 pCi/L 1.09 9
Pu-239 16.3 pCi/L 15.6 pCi/L 0.96 4
AM-241 , "~ 27.3 pCi/L 24.9 pCi/L 0.91 -9
Total Uranium 89.0 ug/L 89.0 ug/L 1.00 0



Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1894

Reported  True Performance
Study Constituent Units Value Value Evaluation
Trace Metals

WS034 Aluminum ug/L 154 151  Acceptable
WP032 Aluminum ug/L 1360 1301  Acceptable
wS033 Aluminum ug/L 1330 1400 Acceptable
WP032 Aluminum ug/L 1850 1801  Acceptable
wS034 Antimony ug/L 224 23.7 Acceptable
WS033 Antimony ug/L 45.5 48.9 Acceptable
WP032 Antimony ug/L 163 159  Acceptable
WP032 Antimony ug/L .338 320 Acceptable
WS033 Arsenic ug/L 41.7 39.5 Acceptable
WS034 -~ Arsenic ug/L 150 140 Acceptable
WP032 Arsenic ug/L 204 210 Acceptable
WP032 Arsenic ug/L 334 350 Acceptable
WS034 Beryllium ug/L 53 5.33 Acceptable
WS033 Beryllium ug/L 8.73 8.07 Acceptable
WP032 Beryllium ug/L 215 28  Acceptable
WP032 Beryllium ug/L 83.2 85.2 Acceptable
WS034 Boron ' ug/L 138 115 Acceptable
WS033 Boron ug/L 1660 1700  Acceptable
WS034 Cadmium ug/L 23.7 23 Acceptable
WP032 Cadmium ug/L 28.5 27.9 Acceptable
WS033 Cadmium ug/L 49.1 49  Acceptable
WP032 Cadmium ' ug/L 771 78  Acceptable
WS034 Chromium ug/L 12 11.6  Acceptable
WS033 Chromium ug/L 159 159  Acceptable
WP032 Chromium ug/L 166 169 Acceptable
WP032 Chromium ug/L 944 855 Acceptable
WP032 Cobalt ug/L 164 170  Acceptable
WP032 Cobalt . ug/L 396 410  Acceptable
WP032 Copper ug/L 96.2 98 Acceptable
WP032 Copper ug/L 313 320 Acceptable
WS034 Copper ug/L 432 420 Acceptable
WS033 Copper ug/L 1900 1900 Acceptable
WP032 Iron ug/L 309 310 Acceptable
WPQ032 Iron ug/L 2570 2600 Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance

Study Constituent Units Value Value Evaluation
WS034 Lead ug/L 28.1 27  Acceptable
WS033 Lead ug/L 79.5 78.7  Acceptable
WP032 Lead ug/L 108 110  Acceptable
WP032 Lead ug/L 218 220 Acceptable
WP032 Magnesium mg/L 1.56 1.6  Acceptable
WP032 Magnesium mg/L . 20.1 20 Acceptable
WS033 Manganese ug/L 63.5 63.3 Acceptable
WP032 Manganese ug/L 457 470  Acceptable
WS034 Manganese ug/L 624 590 Acceptable
WP032 Manganese ug/L 925 950 Acceptable
WPO032 Mercury ug/L 0.651 0.615 Acceptable
WS033 Mercury ug/L 1.68 1.77  Acceptable
WP032 Mercury ug/L 3.95 3.89 Acceptable
WS034 Mercury ug/L 5.17 5.08 Acceptable
wS034 Molybdenum ug/L 25 24  Acceptable
WP032 Molybdenum ug/L 443 44  Acceptable
WP032 Molybdenum ug/L 128 130  Acceptable
WS033 Molybdenum ug/L 126 130  Acceptable
WS034 Nickel ug/L 284 270  Acceptable
WS033 Nickel ug/L 493 490 Acceptable
WP032 Nickel ug/L 662 660 Acceptable
WP032 Nickel ug/L 2790 2800 Acceptable
WS034 Selenium ug/L 54.8 51.8 Acceptable
WP032 Selenium ug/L 100 90.2 Acceptable
WS033 Selenium ug/L 99.8 88.3 Acceptable
WP032 Selenium ug/L 97.5 100  Acceptable
WS034 Silver ug/L 38.8 38.1  Acceptable
WP032 Silver ug/L 45.2 47.8 Acceptable
WS033 Silver ug/L 65.1 66.9 Acceptable
WP032 Silver ug/L 93.1 93.1 Acceptable
WP032 Stronium ug/L 7.49 762  Acceptable
WP032 Stronium ug/L 25.9 26 Acceptable
WS034 Thallium ug/L 6.7 6.13  Acceptable
WS033 Thallium ug/L 10.7 9.56 Acceptable
WP032 = Thallium ug/L 107 110 Acceptable
WP032 Thallium ug/L 248 260  Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance
Study Constituent Units Value Value Evaluation
WP032 Titanium ug/L 95.5 97  Acceptable
WPQ32 Titanium ug/L 245 250 Acceptable
WP032 Vanadium ug/L 1700 1705 Acceptable
WP032 Vanadium ug/L 7070 7202 Acceptable
WP032 Zinc ug/L 170 171 Acceptable
WS034 Zinc - ug/L 434 419  Acceptable
WP032 Zinc ug/L 1690 1710 _ Acceptable
WS033 Zinc ug/L 2100 2090 Acceptable
Demands
WP032 COD mg/L 30.4 243 Acceptable
WP032 COD mg/L 113 111 Acceptable
WP032 TOC mg/L 9.5 9.6 Acceptable
WP032 TOC mg/L 42.9 44  Acceptable
Minerals

WP032 Alkalinity mg/L 15 16.1  Acceptable
WS034 Alkalinity mg/L 33.8 33 Acceptable
w8033 Alkalinity mg/L 42 41  Acceptable
WP032 Alkalinity mg/L 63.5 64 Acceptable
WS034 Barium ‘ ug/L 863 859 Acceptable
WS033 Barium ug/L 1740 1800 Acceptable
WP032 Calcium . mg/L 38.2 37 Acceptable
WP032 Calcium mg/L 58 57 Acceptable
WS034 Calcium mg/L 183 180  Acceptable
WS033 Calcium mg/L 206 200 Acceptable
WP032 Chloride mg/L 110 106 Acceptable
WP032 Chloride mg/L 128 124  Acceptable
WP032 Conductivity umho/cm 475 475 Acceptable
WP032 Conductivity umho/cm 657 646  Acceptable
WP032 Fluoride mg/L 1.02 0.98 Acceptable
WS034 Fluoride mg/L 1.14 1.1 Acceptable
WP032 Fluoride mg/L 1.52 1.5 Acceptable
WS033 Fluoride mg/L 6.47 6.6 Acceptable
WP032 pH 6.13 6.2- Acceptable
WP032 pH 8.2 8.4 Acceptable
WS033 pH . 8.96 9.1 Acceptable
Wso34  pH 8.93 912 Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported True Performance

Study Constituent Units Value Value Evaluation
WP032 Potassium mg/L 3.62 3.6 Acceptable
WP032 Potassium " mg/L 26.4 27  Acceptable
WP032 Sodium mg/L 10.2 9.98 Acceptable
WS034 Sodium mg/L 15.4 15.2  Acceptable
WS033 Sodium mg/L 19.4 18.8  Acceptable
WP032 Sodium mg/L 50.9 50.8 Acceptable
WP032 Suifate mg/L 5.64 5.6 Acceptable
WP032 Sulfate mg/L 76.2 75- Acceptable
WS033 Sulfate mg/L 172 170  Acceptable
WE034 Sulfate mg/L 406 400 Acceptable
WP032 TDS mg/L 197 289  Acceptable
WP032 TDS mg/L 372 376 Acceptable
WP032 Total Phenolics mg/L 0.0775 0.086 Acceptable
WP032 Total Phenolics mg/L 0.166 0.177 Acceptéble

Nutrients )
WP032 Ammonia mg/L 243 2.3 Acceptable
WP032 Ammonia mg/L 127 12 Acceptable
WP032 Kjeldahl Nitrogen mg/L 6.24 6.32 Acceptable
WP032 Kjeldah! Nitrogen ' mg/L 30.2 29.1  Acceptable
WS034 Nitrate as N mg/L 0.355 0.48 Not Acceptable
WP032 Nitrate as N mg/L 2.77 2.81 Acceptable
WS033 Nitrateas N mg/L 9.91 9.8 Acceptable
WP032 Nitrate as N ’ mg/L - 38.7 39.2 Acceptable
WS034 Nitrite as N mg/L 0.74 0.68 Acceptable
WS033 Nitrite as N mg/L 1.45 1.4  Acceptable
WP032 Orthophosphate mg/L 0.787 0.743  Acceptable
WP032 Orthophosphate mg/L 1.28 1.2 Acceptable
WP032 Total Phosphorus mg/L 1.18 1.3 Acceptable
WP032 Total Phosphorus mg/L 2.3 26 Acceptable

Miscellaneous Parameters
WS034 Corrosivity 0.781 0.943 Acceptable
WS033 Corrosivity 0.947 1.057 Acceptable
WP032 Non-Filterable Residue mg/L 245 26  Acceptable
WP032 Non-Filterable Residue mg/L 48 50 Acceptable
WS034 Residual Free Chlorine " mg/L 1.57 1.6  Acceptable
WS033 Residual Free Chlorine(a) mg/L 3.92 4.2 Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance
Study Constituent Units Value Value Evaluation
WP032 Total Cyanide mg/L 0.0614 0.065 Acceptable
WS034 Total Cyanide mg/L 0.12 0.14  Acceptable
WP032 Total Cyanide mg/L 0.304 0.31 Acceptable
WS033 Total Cyanide mg/L 0.292 0.34  Acceptable
WS034 Total Filterable Residue mg/L 251 319  Acceptable
WS033 Total Filterable Residue mg/L 333 384 Acceptable
WP032 Total Hardness mg/L 151 149  Acceptable
WP032 Total Hardness mg/L 178 175  Acceptable
WP032 Total Residual Chlorine mg/L 0.195 0.32 Acceptable
WP032 Total Residual Chiorine mg/L 0.425 0.53 Acceptable
WS033 Turbidity(a) NTU 1.05 1.1 Acceptable
WS034 Turbidity NTU 0.64 0.72  Acceptable
Volatile Organic Constituents
WS033 1,1,1,2-Tetrachloroethane(a) ug/L 8.69 8.63 Acceptable
wWS034 1,1,1,2-Tetrachloroethane ug/L 11.9 144  Acceptable
WS034 1,1,1-Trichloroethane ug/L 4.14 5.73 Acceptable
WP032 1,1,1-Trichloroethane ug/L 11.2 11.5 Acceptable
WS033 1,1,1-Trichloroethane ug/L 124 14.6  Acceptable
WP032 1,1,1-Trichioroethane ug/L 44.4 45.2 Acceptable
WS034 1,1,2-Trichloroethane ug/L 8.87 8.5 Acceptable
WS033 1,1,2-Trichloroethane ug/L 16 156.7  Acceptable
WS034 1,1- Dichloroethyiene ug/L 7.13 7.64 Acceptable
WS033 1,1- Dichloroethyiene ug/L 129 129 Acceptable
wWS033 1,2 Dibromochloropropane ug/L 0.208 0.233  Acceptable
WS034 1,2 Dibromochloropropane ug/L 0.292 0.363 Acceptable
WS034 1,2 Dichlorobenzene ug/L 5.82 6.98 Acceptable
WP032 1,2 Dichlorobenzene ug/L 12.8 11.8  Acceptable
WS033 1,2 Dichlorobenzene ug/L 14.9 15.5 Acceptable
WP032 1,2 Dichlorobenzene ug/L 475 46 Acceptable
WS034 1,2 Dichloropropane ug/L 11.1 123  Acceptable
w8033 1,2 Dichloropropane ug/L 13.6 143  Acceptable
WS034 1,2,3-Trichioropropane ug/L 195 20.5 Acceptable
wWS033 1,2,4-Trichlorobenzene ug/L 16.5 16.8  Acceptable
WS034 1,2,4-Trichlorobenzene ug/L 22.1 229 Acceptable
WS034 1,2-cis-Dichloroethylene - ug/L 10.8 .9.41 Acceptable
WS033 " 1,2-cis-Dichloroethylene ug/L. 16 165 Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported True Performance

Study Constituent Units Value Value Evaluation
WP032 1,2-Dichloroethane ug/L 11.9 11.7  Acceptable
WS034 1,2-Dichloroethane ug/L 11.4 121 Acceptable
WS033 1,2-Dichloroethane ug/L 17.5 16.9 Acceptable
WP032 1,2-Dichloroethane ug/L 60.7 60.9 - Acceptable
WS034 1,2-trans-Dichloroethylene ug/L 5.65 6.77  Acceptable
WS033 1,2-trans-Dichloroethylene ug/L 13.2 13.9 Acceptable
WP032 1,3 Dichlorobenzene ug/L 9.3 8.86 Acceptable
WP032 1,3 Dichlorobenzene ug/L 48.9 486 Acceptable
WS034 1,3-cis-Dichloropropene ug/L 15.5 19.7 Not Acceptable
WS034 1,3-trans-Dichloropropene ug/L 7.99 7.89 Acceptable
WS034 1,4-Dichlorobenzene ug/L 4.58 5.78 Acceptable
WP032 1,4-Dichlorobenzene ug/L 9.17 83 Acceptable
wS033 1,4-Dichlorobenzene ug/L 13.5 15.1  Acceptable
WP032 1,4-Dichlorobenzene ug/L 445 42,8 Acceptable
WS034 Benzene ug/L 5.51 494 Acceptable
WS033 Benzene " ug/L 11.8 12 Acceptable
WP032 Benzene ug/L 14.6 14.2 ° Acceptable
WP032 Benzene ug/L 64.5 62.7 Acceptable
WP032 Bromodichloromethane ug/L 14.2 13.9 Acceptable
WS033 Bromodichloromethane ug/L 13.5 15.8 Acceptable
WS034 Bromodichloromethane ug/L 31.6 31.1  Acceptable
WP032 Bromodichloromethane ug/L 54.8 53.6 Acceptable
WP032 Bromoform ug/L 13.3 128 Acceptable
WS034 Bromoform ug/L 13.4 14.4 Acceptable
wWsS033 Bromoform ug/L 33.3 34.4 Acceptable
WP032 Bromoform ug/L 65.2 64:1  Acceptable
WS034 Carbon Tetrachloride ug/L 487 6.27  Acceptable
WS033 Carbon Tetrachloride ug/L 12.8 13.4 Acceptable
WP032 Carbon Tetrachloride ug/L 15 14.7 Acceptable
WP032 Carbon Tetrachloride ug/L 45.4 - 439 Acceptable
WS034 Chlorobenzene ug/L 7.07 6.41  Acceptable
WP032 Chlorobenzene ug/L 13.3 11.9  Acceptable
WsS033 Chlorobenzene ug/L 19 184  Acceptable
WP032 Chlorobenzene ug/L 55.7 51.9 Acceptable
WS034 Chlorodibromomethane ug/L 21.8 229 Acceptable
WS033 Chlorodibromomethane ug/L 28.4 28.7 Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance

Study Constituent Units Value Value Evaluation
WS033 Chloroethane ug/L 16.4 16.8 Acceptable
WS033 Chloroform ug/L 334 36.7 Acceptable
WS034 Chloroform ug/L 443 429 Acceptable
WP032 Chloroform ug/L 16.5 16.3  Acceptable
WP032 Chloroform ug/L 57.7 55.9 Acceptable
WP032 Dibromochloromethane ug/L 11.8 9.67 Ck. for Err.
WP032 Dibromochioromethane ug/L 55 48.5 Acceptable
WS033 Dibromomethane ug/L 12.6 15.2  Acceptable
WS033 Dichloromethane ug/L 14.1 12.8 Acceptable
WS034 Dichloromethane ug/L 17.8 18.4 Acceptable
WS034 Ethylbenzene ug/L 8.15 7.41  Acceptable
WP032 Ethylbenzene ug/L 942 8.74 Acceptable
WS033 Ethylbenzene ug/L 18.2 17  Acceptable
WP032 Ethylbenzene ug/L 55.5 54.8 Acceptable
WS034 Ethylene Dibromide EDB ug/L 0.433 0.406 Acceptable
WS034 Hexachlorobutadiene ug/L 148 17.2  Acceptable
WP032 Methyleng Chloride ug/L 13.9 15.2  Acceptable
WP032 Methylene Chloride ug/L 41.7 43.8 Acceptable
WS033 Styrene ug/L ' 10.3 13  Not Acceptable
WS034 Styrene ug/L 14.6 14.7  Acceptable
WP032 Tetrachloroethene ug/L 13.9 15.5 Acceptable
WP032 Tetrachloroethene ug/L 40.6 442 Acceptable
WS033 Tetrachioroethylene ug/L 12.4 12.9 Acceptable
WS034 Tetrachloroethylene ug/L 13.8 16.5 Acceptable
WPQ32 Toluene ug/L 126 121 Acceptable
WS033 Toluene ug/L 116 123 Acceptable
WS034 Toluene ug/L 17.3 15.6  Acceptable
WP032 Toluene ug/L 40.1 39.9 Acceptable
WS033 Total Trihalomethane ug/L 108.6 115.6  Acceptable
WS033 Total Xylenes ug/L 11.1 11.6  Acceptable
WS034 Total Xylenes ug/L 14.6 13.1  Acceptable
WP032 Trichloroethene ug/L 127 118 Acceptable
WP032 Trichloroethene ug/L 449 43 Acceptable
WS034 Trichloroethylene ug/L 8.7 8.89 Acceptable
WS033 Trichloroethyiene ug/L 154 149 Acceptable
WS034 Vinyl Chloride ug/L 15 141  Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance

Study Constituent Units Value Value Evaluation
WS033 Vinyl Chloride ug/L 7.75 7.35 Acceptable

Oil and Grease :
WP032 - Oil and Grease mg/L 10.6 12.7 Acceptable
WP032 Oil and Grease mg/L 14.6 18.2 Acceptable

Herbicides
WS033 2,4,5,TP Silvex ug/L 4.93 56 Acceptable
WS034 2,4,5,TP Silvex ug/L 6.42 9.28 Acceptable
WS033 2,4-D ug/L 7.51 7.57 Acceptable
WS034 2,4-D ug/L 18.6- '32.8 ° Acceptable
WS033 Dalapon ug/L © 137 18.6  Acceptable
WS034 Dalapon ug/L 16.5 243 Acceptable
WS034 Dicamba ug/L 12.1 14.7  Acceptable
WS033 Dicamba ug/L 14.6 169 Acceptable
W8034 Dinoseb ug/L 45 9.33 Acceptable
WS033 Dinoseb(a) ug/L 479 12.7 Acceptable
wSs033 Pentachlorophenol ug/L 3.07 2.72 Acceptable
WS8034 Pentachlorophenol ug/L 11.2 226 Not Acceptable
WS034 Picloram ug/L '394 132 Acceptable
WS033 Picloram(a) ug/L 124 174  Acceptable

Pesticides
WP032 Aldrin ‘ ug/L 0.11 0.129  Acceptable
WP032 Aldrin ug/L 0.562 0.626 Acceptable
WP032 Chlordane ug/L 1.06 1.83 Acceptable
WS033 Chlordane ug/L 246 2.76  Acceptable
WP032 Chlordane ug/L 3.58 5.35 Acceptable
WS034 Chlordane ug/L 6.46 7.26  Acceptable
WP032 DDD ug/L 0.143 0.155 Acceptable
WP032 DDD ug/L 0.837 0.752  Acceptable
WP032 DDE ug/L 0.221 0.216 Acceptable
WP032 DDE ug/L 0.634 0.626 Acceptable
WP032 DDT ug/L 0.204 0.227 Acceptable
WP032 DDT ug/L 1.1 1.14  Acceptable
WP032 Dieldrin ug/L 0.154 0.151  Acceptable
WP032 Dieldrin ug/L 0.587 0.582 Acceptable
WS034 Endrin ug/L 0.175 0.143  Acceptable
WS033  Endrin ug/L 415 263 Not Acceptable
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Table Q-4. DataChem Laboratory Performance Data on EPA Water Supply
and Water Pollution Intercomparison Program Samples, 1994

Reported  True Performance

Study Constituent Units Value Value Evaluation
WP032 Heptachlor ug/L 0.198 0.216  Acceptable
WP032 Heptachlor ug/L 0.664 0.733  Acceptable
WS034 Heptachlor ug/L 0.381 0.914  Not Acceptable
WS033 Heptachlor ug/L 1.5 1.73  Acceptable
WP032 Heptachlor Epoxide ug/L 0.192 0.195 Acceptable
WP032 Heptachlor Epoxide ug/L 0.539 0.543 Acceptable
WS034 Heptachlor Epoxide ug/L 0.528 0.55 Acceptable
WS033 Heptachlor Epoxide ug/L 0.633 0.679  Acceptable
WS033 Lindane ug/L 0.111 0.136  Acceptable
WS034 Lindane ug/L 0.282 0.264 Acceptable
WS034 Methoxychlor ug/L 12.9 14.2  Acceptable
WS033 Methoxychlior ug/L 48 - 423 Acceptable
WS034 Toxaphene ug/L 465 5.37 Acceptable
WS033 Toxaphene ug/L 7.46 9.23  Acceptable
WP032 PCB In Oil-1254 mg/Kg 12.5 18.5 Acceptable
WP032 PCB in Oil-1260 mg/Kg 15.5 23.6 Acceptable
WP032 PCB-Aroclor 1016/1242 ug/L 11.5 12.7 Acceptable
WP032 PCB-Aroclor 1248 ug/L 4.61 5.39 Acceptable

(a) Significant bias is anticipated for this resuit.
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Table Q-5. DataChem Laboratory Performance Data on the Environmental Resource
Associates Water Supply Intercomparison Program Samples, 1994

Reported True Performance

Study Constituent Units Value Value Evaluation

WS-12 pH 9.04 9.12 Acceptable
WS-14 pH 9.18 9.14 Acceptable
WS-13 pH 9.3 9.17 Acceptable
WS-14 Turbidity NTU 0.71 0.65 Acceptable
WS-12 Turbidity NTU 4.84 5.2 Acceptable
WS-13 Turbidity - NTU 7.05 7.2 Acceptable
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Table D-1. Distribution of Population in 80-km Radius of the 100-N Area by Grid Sector(®

Number of people
0-8 8-16 16-32 32-48 48-64 64-80
Direction km km km km km__ km Totals

N 0 92 548 559 1497 8376 11072
NNE 0 35 563 691 20440 1784 23513
NE 0 7 829 1761 2111 451 5159
ENE 0 799 6161 1292 306 8558
E 0 0 573 1099 1409 677 3758
ESE 0 0 477 1596 892 571 3536
SE 0 0 47 2485 37108 10229 49869
SSE 0 0 0 22090 50126 5662 77878
S 0 0 269 4419 1613 166 6467
SSW 0 0 177 1602 14573 525 16877
SH 0 0 582 5382 18241 780 24985
WSW 0 0 672 1885 7608 18468 28633
W 0 76 622 1257 4249 91485 97689
WNW 0 123 536 637 876 4928 7100
NW 0 135 548 802 600 ~ 681 2766
NNW 0 130 548 683 979 5049 7389
Totals 0 598 7790 53109 163614 150138 375249

(a) Based on 1980 census data (Beck, et al. 1991, Hanford Area 1990 Population and 50-Year
Projections (PNL-7803, Pacific Northwest Laboratory, Richland, Washington).

Table D-2. Distribution of Population in 80-km Radius of the 200 Areas by Grid Sector®®

Number of people
0-8 8-16 16-32 32-48 48-64 64-80

Direction km km km km_ km___ km Totals
N 0 0 434 822 969 2418 4643
NNE 0 0 268 1030 5220 17567 24085
NE 0 0 393 6176 2658 1145 10372
ENE 0 0 423 1217 1652 664 3956
E 0 0 452 1373 1416 751 3992
ESE 0 0 289 1674 270 767 3000
SE 0 0 1141 35519 73156 4918 114734
SSE 0 0 2796 8309 2394 5891 19390
S 0 0 2842 1622 237 1144 5845
SSW 0 0 713 11983 503 738 13937
SH 0 0 1308 19589 1132 637 22666
WSHW 0 0 1956 5406 16336 7525 31223
W 0 0 771 1295 6269 94203 102538
WNW 0 0 641 1087 1189 2375 5292
NW 0 0 548 738 784 809 2879
NNW 0 0 544 909 876 4979 7308
Totals 0 0 15519 98749 115061 146531 375860

(a) Based on 1990 census data (Beck, et al. 1991, Hanford Afea 1990 Population and 50-Year
Projections (PNL-7803, Pacific Northwest Laboratory, Richland, Washington).
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Table D-4. Distribution of Population in 80-km Radius of the 400 Area by Grid Sector®

Number of people
0-8 8-16 16-32 32-48 48-64 64-80

Direction km km km km km km _ _Totals
N 0 0 189 1234 1413 15906 18742
NNE 0 56 655 6078 2503 1803 11095
NE 0 177 680 1192 1083 321 3453
ENE 0 266 995 1148 841 399 3649
E 3 277 727 227 560 1006 2800
ESE 0 268 511 260 789 1210 3038
SE 0 1082 27517 18278 1627 2690 51194
SSE 0 6360 48564 11354 3280 9199 78757
S 0 2350 5382 1037 6254 11030 26053
SSH 0 1836 2822 504 263 1557 6982
SW 0 118 2632 6356 427 830 10363
WSW 0 0 1659 8677 17820 723 28879
W 0 0 175 3473 6265 16502 26415
WNW 0 0 0 930 1732 3125 5787
NW 0 0 0 636 1205 1235 3076
NNW 0 0 0 562 1214 1169 2945
Totals 3 12790 92508 61946 47276 68705 283228

(a) Based on 1990 census data (Beck, et aT. 1991, Hanford Area 1990 Population

and 50-Year Projections (PNL-7803, Pacific Northwest Laboratory, Richland,
Washington).
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