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mCi microcurie M million

mg microgram m’ square meter

Bq Becquerel m? cubic meter

Btu British thermal unit mCi millicurie

cfm cubic feet per minute mg milligram

Ci curie Megd million galtlons per day

cm centimeter mil 1/1000 in.

cm squate centimeter mile square mile

em’ cubic centimeter min minute

d day mL milliliter

ft foot mm millimeter

fi square foot mrad millirad
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gal gallon NTU nephelometric turbidity unit

gpd gallons per day pCi picocurie

gpm gallons per minute ppb parts per billion

h hour ppm parts per million
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km kilometer 8 second

km? square kilometer SuU standard unit

L liter EC degrees celsius

b pound EF degrees Fahrenheit

m meter yd3 cubic yard

CONVERSION TABLE

Multiply By To obtain Multiply By To cbtain
acre 0.405 ha ha 247 acres
in. 254 cm cm 0.394 in.
ft 0.305 m m 3.28 ft
mile 1.61 km km 0.621 mile
b 0.4536 kg kg 2.205 b
lig qt-U.S. 0.946 L L 1.057 lig qt-U.S.
ft 0.093 m? m? 10.764 ft
mile? 2.59 km? km? 0.386 mile?
fi> 0.028 m? m® 35.31 3
Bq 27 pCi pCi 0.037 Bq
nCi 1x10° pCi pCi 1x1073 nCi
dpm/L 0.45 % 107? uCifem? nCifem3 222x10° dpm/L
pCi/L (water) 1079 UCi/mL (water) PCifmL (water) 107 pCi/L (water)
pCi/m? (air) 10712 HCifem? (air) uCifem? 1012 pCifm? (air)
mCi/km? 1 nCi/m? nCi/m? 1 mCi/km?
sievert (Sv) 100 rem rem 0.0t sievert (Sv)
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1. Reservation Description and Setting

The two volumes of this report present data and

supporting narratives regarding the impact of the U.S.

Department of Energy’s (DOE’s) Oak Ridge
Reservation (ORR) on its environs and the public
during 1992, Volume 1 includes all narrative
descriptions, summaries, and conclusions and is
intended to be a “stand-alone” report for the reader
who does not want to review in detail all of the 1992
data for the ORR. Volume 2 includes the detailed
data in formats that ensure all the environmental data

are represented. Narratives are not included in Vol. 2.

The information in Vol. 2 is addressed and analyzed
in Vol. 1. For this reason, Vol. 2 cannot be
considered a stand-alone report but is intended to be
used with Vol. 1.

The Oak Ridge Reservation encompasses all of
the contiguous land owned by DOE in the Oak Ridge
area. The reservation is divided into “administrative
units” according to which organization manages each
unit, either central Energy Systems, one of the three
major installations, or OQak Ridge Associated
Universities.

In September 1992 DOE sold a parcel of the
reservation (Parcel A2) to the city of Oak Ridge.
Parcel A2, which contains about 215 ha {532 acres)
of land, is located immediately west of Melton Hill
Drive and north of Edgemoor Road (State Route 170).
The data shown in Table 1.1 reflect this property
transfer.

Table 1.1. Administrative units on the ORR in 1992

Area
Description
Hectares Acres
Oak Ridge Reservation less arcas 12,447 30,758
shown below ’

Qak Ridge Y-12 Plant 328 811
Ozk Ridge National Laboratory 445 1,100
Oak Ridge K-25 Site 688 1,700
Ouk Ridge Institute for Science and Education 137 340
Total 14,045 34,709
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Table 1.2. Populations of towns
within 80 km of ORR?

Town/city Population

Anderson County

Clinton 8,972
Lake City 2,166
Norris [,303
Oak Ridge 27,310
Oliver Springs 3,433

Blount County

Friendsville 792
Alcoa 6,400
Maryville 19,208
Knox Counry
Knoxville 165,121
Loudon County
Greenback 611
Lenoir City 6,147
Loudon 4,026

Morgan County
Wartburg 932

Roane County

Harriman 7.119
Kingston 4,552
Rockwood 5,348

Sevier County

Sevierville 7,178

Union County

Luttreli 812
Maynardville 1,298

Campbell County

Caryville 1,751
Iellico 2,447
Jackshora 1,568
LaFollette 7,192

“Source: 1990 Census of Population and
Housing Public Law 94-171 Dara, U S,
Department of Commerce, Bureau of the
Census, Washington, D.C., April 1991.
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ORNL-DWG 93-1652R

36. OI 0"

35¢52° 30"

T0 MILES
Fig. 1.1. Projected 1992 population levels within 16 km (10 miles) of the center of the Oak

Ridge Reservation, by sectors and annuli, based on 1990 census data (U.S. Department of
Commerce 1991, Vol. 1). Dashed lines indicate county boundaries.
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ORNL-DWG 93-1647R
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Fig. 1.2. Projected 1992 population levels within 80 km (50 miles) of the center of the Oak
Ridge Reservation, by sectors and annuli, based on 1990 census data (U.S. Department of
Commerce 1991, Vol. 1). Details of the center annulus are given in Fig. 1.1, Vol. 2. Dashed
lines indicate county boundaries.
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Table 2.2. Airborne activities (Cl),” solubilities, and particle sizes (AMADs, 1m)
of radionuclides emitted from the K-25 Site during 1992

Solubility Source
Nuclzde class AMAD K-1435 K-1015 K-1417 K-1420 Total
(TSCA) (Laundry) (PWMP) (Valve Dis)
99Te W 1 2.93E-06 2.93E-06
106Ry Y 1 4.36E4 4.36E-04
1%y D 1 1.01E-07 6.08E-05 6.090E-05
137mRBa D 1 1.01E-07 6.08E-05 6.09E-05
2287, Y 0.3 1.54E-03 5.75E-08 1.54E-03
230 Y 0.3 6.84E-05 1.27E-07 6.27E-04 6.95E-04
2321 Y 0.3 2.96E-05 7.26E-09 2.96E-05
B4Th Y 0.3 4,00E-06 4 00E-06
234mpy Y ] 31.84E-01 1.80E-05 2.30E-02 4.07E~-01
234 Y 0.3 2.28E-02 4.42B-07 1.54E-04 550609 2.30E-02
By Y 1 9.19E-04 2.30E-08 7.80E-03 2.52E-10 9 97E-04
23 Y 0.3 3.62E-02 3.25E-08 5.24E-09 3.62E-02
2TNp w 1 1.10E-04 9.39E-07 2.21E-11 1.11E-04
28py ' 1 8.54E-06 9.08E-08 5.90E-04 5.99E-04
239py W ! 6.06E-06 1.02E-07 1.05E-04 1. 11E-04
40K D 1 1.01E-03 1.01E-03
13400 Y 1 1.23E-06 1.23E-06
Total (Ci/year) 4.47E-01 2. 70E-05 247602 1.10E-08 4.72E-01

“To convert Ci to Bq, multiply by 3.7E+10.

Table 2.3. Airborne activities (Ci),” solubilities, and particle sizes (AMADs, um)

of radionuclides emitted from the Y-12 Plant during 1992

3 Source
Nuclide SO]‘;b”“y AMAD
class Monitored stacks  Room exhausts Total
By Y 1 2.30E-02 5.60E-03 2.86E-02
2y W 1 4. 80E—03 1.00E-03 5.80E-03
4y D 1 7.80E-03 4 80E-03 1.26E~02
A5y Y 1 7.30E-04 1.90E-04 9 20E-{4
1y W 1 1.50E-04 3.20E-05 1.82E—04
5y . D 1 2.40E-04 1.50E-04 3.90E-04
236y Y 1 ¢.10E-05 1.90E-05 1.10E-04
2361 W 1 2.00E-05 4.30E-06 2.43E-03
23613 D 1 3.20E-05 2.00E-05 5.20E-05
238y Y i 2 30E-03 1.80E-03 4.10E-03
238y W I 1.30E-06 2 90E-07 1.59E-06
B3y D 1 2.20E-06 1.30E-06 3.50E-06
Total (Ci/year) 3.92E-02 1.36E-02 5.28E-02

“To convert Ci to Bq, multiply by 3.7E+10.
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Table 2.4. Radionuclide discharges to surface water
from White Oak Dam (ORNL) during 1992

Radionuclide Discharge (Ci)®
’H 2000
60Co 0.050
Total St 22
137Cs 0.69

2To convert from Ci to Bg, multiply by 3.7E+10.
bTaken to be %°Sr,

Table 2.5. Radionuclide discharges to surface water
from the Y-12 Plant during 1892

Discharge (Ci)*

Radionuclide East Fork Bear Crook

Poplar Creek
Total Sr* 0.0002 0.0064
BT 0.030 0.084
26R, 0.0068 0.0035
28Ry 0.0021 0.0018
234y 0.039 0.020
B85y 0.0019 0.0012
238(; 0.046 0.038
228TR 0.0043 0.0052
2307, . 0.0016 0.0011
82, 0.0029 0.00059
34Th 0.045 0.038
BINp £.00031 0.00062
MAm 0.00040
B8py 0.00028
2¥py 0.000080
240py 0.000080

“To convert Ci to Bq, multipty by 3.7E+10,
bAssumed to be 908r,
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Table 2.6. Radionuclide discharges
to surface water from the K-25 Site

during 1992

Radionuclide Discharge (Ci)®
9T¢ 1.56
137 0.0058
My 0.026
nsy 0.00078
By 0.00035
238y 0.014
ZINp 0.0030
38py 0.0062
239py 0.00093

“To convert Ci to Bg, multiply by 3.7E+10.

Table 2.7. 1992 total dose rate for aguatic organisms (rad/day)”, ORNL

Fish Crawdad Muskrat
Location
(Average) (Maximum) (Average) (Maximum) (Average) (Maximum)
Melton Branch (weir X-13) 1.6E-3 22E-3 474 6.8E4 5.5E-3 7.1E-3
White Oak Creek (weir X-14) 9.6E-4 2.1E-3 1.8E-4 40E4 1.8E-3 3.2E-3
White Oak Dam (weir X-15) 1.2E-3 27E-3 3.2E-4 8.5E-4 3.0E-3 4.8E-3
First Creek 1.1E-3 2.7E-3 1.864 1.0E-3 38E-3 7.2E-3
Fifth Creek 1.3E4 5.0E—4 2.1E-5 7.5E4 4.6E-4 9.2E-4
7500 Bridge 9.7E4 1.9E-3 1.7E4 34E-4 1.38-3 2.4E-3
Melton Branch 2 1.5E-5 3.5E4 5.0E-6 6.8E-3 4 9E-5 22E4
Northwest Tributary 1.8E+4 7.1E4 3.0E-5 1.3E4 6.6E-4 1.1E-3
Raccoon Creek TIE-5 47E4 1.3E-5 6.0E-4 2.8E-4 6.3E4

“Total dose rate includes the contribution of internally deposited radionuciides, sediment exposure (derived from water
concentrations), and water immersion. :
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Table 2.8. 1992 total dose rate for aguatic organisms (rad/day),

¥-12 and K-25
; Fish Crustacea Muskrat
Location
(average) (average) (average)
Y.12 Plant
Bear Creek (Outfall 304) 14E4 6.5E4 a
East Fork Poplar Creek (Station 17) 1.3E-3 4.7E4 a
Roger's Quarry (Outfall 302} : 8.3E-5 4.6E-4 a
K-25 Site
Poplar Creek (Outfall 010) 5.1E-6 1.3E4 1.0E-5
Poplar Creek (Outfall 057) 5.1E-6 1.2E4 5.1E-6
Clinch River {(Holding Pond Qutfall 034) 4.5E-9 1.2E-7 5.3E-9

There were no available plant bioaccumulation factors for certain radionuclides in the Y-12 inventory.
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Table 3.1. Air permits at the Y-12 Piant

Y-12 Plant Emission source Permit
Source
source number reference number number
Part [. Operating permits at the Y-12 Plant
Fugitive erission source 01-1020-89 034295P Fugitive air emission at Y-12 Plant
Y-12-Plant-[ A]-(00) 01-0020-08 035025P Plantwide permit for flourescent light crusher
Y-9201-1-A(01) 01-0020-15 730303P Welding booths
Y-9201-1-A(02) 01-0020-15 730303P Welding shop
Y-9201-1-A(04) 01-0020-15 730303P Metal fabrication shop
Y-9201-1-A(05) 01-0020-15 730303P Welding shop
Y-9201-1-A(15) 01-0020-15 730303P Metal fabrication shop
Y-9201-1-B(16) 01-0020-59 T30310P Tool grinding machines
Y-9201-1-B(18) 01-0020-59 730310P Sandblaster exhaust
Y-9201-1-C(3) 01-0020-17 730304P Graphitic carbon machining
Y-9201-1-C(4) 01-0020-17 730304P Graphitic carbon machining
Y-9201-1-D(09) 01-0020-59 730310P Fabrication: shop
Y-9201-1-D(10} 01-0020-59 730310P Fabrication shop
Y-9201-1-D(11) 01-0020-59 730310P Fabrication shop
Y-9201-1-D(13) 01-0020-59 730310P Metal grinders and milling machines
Y-9201-1-[E]-(00) 01-1020-92 031880P Lead machining operations
Y-9201-2-B(02) 01-0020-43 012887P Acid wash station
Y-9201-3-A(01) 01-0020-55 013002F Diescl generator
Y-9201-4-[A)-(264) 01-1020-96 032956P Mercury flasking hood
Y-9201-5-B(01) 01-0020-21 T30305P Machining operations L5N hood exhaust
Y-9201-5-B{02) 01-0020-21 730305P Vacuum inlets L5E machining shop
Y-9201-5-B(03) 0i-0020-21 730305P Rubber-gel potting hood exhaust
Y-9201-5-B(04) 01-0020-21 730305P Palarite shop, machine exhaust
Y-9201-5-B(05) 01-0020-21 730305P Tool grinding machines hood exhaust
Y-9201-5-B(06) 01-0020-21 730305P Cleaning hood, equipment service
Y-9201-5-B(0O7) 01-0020-21 T30305P Electrochemical machine, stainless steel
Y-9201-5-D(01) 01-1020-44 025902pP Hood
Y-9201-5-D(02) 01-1020-44 025902P Film dryer exhaust fume hood
Y-9201-5-E(01} 01-1020-70 025983P BeQ hot press
Y-9201-5-E(02) 01-1020-70 025983P AS53 hot press house vacuum
Y-9201-5-E(08) 01-1020-70 025983P Room exaust
Y-9201-5-G(01) 01-0020-44 730308P Arc melt
Y-9201-5-G(02) 01-0020-44 730308P DeVilbiss hood
Y-9201-5-G(03) 01-0020-44 T30308P Nitric acid dip tanks
Y-9201-5-G{04) 01-0020-44 730308P Acid pickling tanks
Y-9201-5-G(05) 0-0020-44 T30308P Abrasive saws
Y-9201-5-G(06)} 01-0020-44 730308P Scrap metal recycle
Y-9201-5-G(07) 01-0020-44 730308P Vapor degreaser
Y-9201-5-H(01) 01-0020-16 026019P Mixing process material
Y-9201-5-H(02) 01-0020-16 026019P Setup and sample area
Y-9201-5-H(03) 01-0020-16 026019F Vapor blaster
Y-9201-5-H(04) 01-0020-16 026019P Nickel plating tank exhaust
Y-9201-5-H(03) 01-0020-16 026019P Material handling
Y-9201-5-H(06} 01-0020-16 026019P Material handling
Y-9201-5-H(07) 01-0020-16 026019P Glove box and blending station
Y-9201-5-H(0R) 01-0020-16 026019P Inspection house vacuum
Y-9201-5N-{A]-(6T) 01-1020-18 730314P Machine shop exhaust
Y-9201-5N-[B]-(239) 01-0020-30 030484P Plating tanks and hoods
Y-9201-5N-[B]-(240) 01-0020-30 030484P Plating tanks and hoods
Y-9201-5N-{B]-(241) 01-0020-30 030484P Plating tanks and hoods
Y-6201-5N-[B]-(242} 01-0020-30 030484P Incinerator
Y-9201-5N-[B]-(243) 01-0020-30 030484P Grit blaster
Y-9201-5N-[B]-(244) 01-0020-30 030484pP Grit blaster and area exhaust
Y-9202-A-(20) 01-0{20-06 031696P Laboratory beryllium
Y-9202-A-(21) 01-0020-06 031696P Laboratory

Airborne, Ambient Air, Meteorological and External Gamma 3-3
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Table 3.1 (continued})

Y-12 Plant

Emission source

Permit

source number reference number number Source
Y-9204-2-A(01) 01-0020-46 026107P Storage tank
Y-9204-2-A(02) 01-0020-46 026107P Storage tank
Y-9204-2-A(03) 01-0020-46 026107P Storage tank
Y-9204-2-A(04) 01-0020-46 026107P Storage tank
Y-9204-2-A(05) 01-0020-46 026107P Storage tank
Y-9204-2-A(06) 01-0020-46 026107P Storage tank
Y-9204-2-A(07) 01-0020-46 026107P Storage tank
Y-9204-2-A(08) 01-0020-46 R6107P Storage tank
Y-9204-2-A(09) 01-0020-46 026107P Storage tank
Y-9204-2-A(10) 01-0020-46 026107P Storage tank
Y-G204-2-A(11) 01-0020-46 026107P Storage tank
Y-9204-2-A(12) 01-0020-46 026107P Storage lank
Y-9204-2-A(13) (1-0020-46 026107P Storage tank
Y-0204-2-B 01-0020-45 (12889pP Storage tank
Y-9204-2-B(14) 01-0020-71 (}25954P Reduction cell
Y-9204-2-B(15) 01-0020-71 025954P Reduction cell
Y-5204-2-B(16) 01-0020-71 025954P Reduction cell
Y-5204-2-B(17) 01-0020-71 025954pP Reduction cell
Y-9204-2-B(18) 01-0020-71 025954P Caustic scrubber exhaust
Y-9204-2-B{19) 01-0020-71 025954P Caustic scrubber exhaust
Y-9204-2-B(20) 01-0020-71 025954P Storage area
Y-9204-2-B(21) 01-0020-71 025954pP Reduction cell
Y-9204-2-B(22) 01-0020-71 025954P Reduction cell
Y-9204-2-B(23) 01-0020-71 (025954P Causti¢ scrubber exhaust
Y-9204-2-B(24) 01-0020-71 025954P Caustic scrubber exhaust
Y-9204-2-B(25) 01-0020-71 025954P Lithium metal wash station
Y-9204-2-B(26) 01-0020-71 025954P Cleaning station
Y-9204-2-B(27) 01-0020-71 025954p Lithium remelt oven
Y-92004-2-B(28) 01-0020-71 025954pP Reduction cell
Y-9204-2-C(29) 01-1020-19 25900P Classified
Y-9204-2-C(30 01-1020-19 025900P Classified
Y-0204-2-C(31) 01-1020-19 025900P Classified
Y-U204-2-C(323 01-1020-19 023900P Classified
Y-9204-2-C(33) 01-102G-19 025900pP Classified
Y-9204-2-C(34) O1-1020-19 (125900P Classified
Y-0204-2-C(35) 01-1020-19 025900P Classified
Y-9204-2-C(36) 01-1020-19 025900P Classified
Y-9204-2-C(37 01-1020-19 025900P Classified
Y-0204-2-C(38) 01-1020-19 023900pP Classified
Y-9204-2-C(30) 01-1020-19 (23900P Classified
Y-9204-2-Crd0) 01-1020-19 025900P Classified
Y-9204-2-C(41) 01-1020-19 025900P Classitied
Y-9204-2-Ci42) 01-1020-19 (25900P Classificd
Y-9204-2-Ca3) 01-1020-19 025900P Classified
Y-9204.-2-Cd44) (H-1020-19 025900P Classified
Y-9204-2-C(45) 01-1020-19 025900P Classiflied
Y-9204-2-C(46) 01-1020-19 0235900pP Classified
Y-9204-2-C(47) 01-1020-19 (123900P Classified
Y-9204-2-C(48) 01-1020-19 025900P Classified
Y-9204-2-C(49) O1-1020-19 (25900P Classified
Y-9204-2-C{50) 01-1020-19 025400P Classified
Y-9204-2-C(51) 01-1020-19 025900P Classified
Y-9204-2-D(52) (+-1020-57 {25967P Storage tanks
Y-9204-2-D(53) 01-1020-57 025967P Station
Y-9204-2-D(54) 01-1020-57 025967P Sulvage vats
Y-9204-2-D(55) O1-1020-57 025967pP Storage 1ank
Y-9204-2-D(56) 01-1020-57 023967P Lithium chleride crystallizer
Y-9204-2-D(57) 01-1020-57 (323967P Lithium chloride crystallizer
Y-9204-2-D(58) 01-1020-57 025967P Neutralizer
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Y-12 Plant Emission source Permit

Source
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Y-9204-2-TX(59) 01-1020-57 025967P Three lab hoods
Y-9204-2-D(60) 01-1020-57 025967P Process tank
Y-9204-2-D(61) 01-1020.57 025967P Lithium chloride crystailizer
Y-9204-2-D(62) 01-1020-57 025967P Lithium hydroxide neutralizer
Y-9204-2-D(63) 01-1020-57 025967P HCL head tanks
Y-9204-2-1)(64) 01-1020-57 025967P Process tanks
Y-9204-2-D{65) 01-1020-57 025967P Process tank
Y-9204-2-D(66) 01-1020-57 025967P Neutralizer
Y-9204-2-D(67) 01-1020-57 025967P Neutralizer
Y-9204-2-E(68) 01-1020-55 730328P Oven
Y-9204-2-E(69) 01-1020-55 T30328P Oven
Y-9204-2-E(70) 01-1020-55 T730328P Tungsten screener
Y-9204-2-E(71) 0i-1020-55 730328P Dry box vent
Y-9204-2-E(72) 01-1020-55 730328P Glove boxes
Y-9204-2-E(73) 01-1020-55 730328P Material handling
Y-9204-2-E(74) 01-1020-55 730328P Glove boxes
Y-9204-2-E(75) 01-1020-55 730328P Outgassing/annealing ovens
Y-9204-2-E(76) 01-1020-55 730328P Material handling
Y-9204-2-E(77) 01-1020-55 730328P Glove boxes
Y-9204-2-E(78) 01-1020-55 730328P Reactor unloading station
Y-9204-2-E(79) 01-1020-55 T30328P Reactor untoading station
Y-9204-2-E(80) 01-1020-55 730328P Glove boxes
Y-9204-2-E(81) 01-1020-55 730328P Vacuum pump
Y-9204.2-F 01-0020-32 012874P Storage tank
Y -9204-2-F(082) 01-0020-51 025897P Classified
Y-9204-2-F(083) 01-0020-51 025897P Classified
Y-9204-2-F(084) 01-0020-51 025897P Classified
Y-9204-2-F(085) 01-0020-51 025897P Classified
Y-9204-2-F(086) 01-0020-51 025897P Classified
Y-9204-2-F(087) 01-0020-51 025897P Classified
Y-9204-2-G{088) S01-1020-79 028350P Inspection operation
Y-9204-2-G(089) S01-1020-79 028350P Metal working machine shop hood, B-2
Y-6204-2-G(090) 501-1020-79 028350P Metal working machine shop hood, B-2
Y-9204-2-H(492) S01-1020-42 025952P Etching vats
Y-9204-2-H(493) S01-1020-42 025952P Glue mixing
Y-9204-2E-A(436) 01-0020-68 730312P Oven
Y-9204-2E-A(439) 01-0020-68 730312P Hood exhaust
Y-9204-2E-A{441) 01-0020-68 730312P Hood
Y-9204-2E-A(442) 01-0020-68 730312P Hood
Y-9204-2E-A(443) 01-0020-68 730312P Degreaser
Y-0204-2E-A(444) 01-0020-68 730312P Electropolishers
Y-9204-2E-A(445) 01-0020-68 730312P Surface coating
Y-9204-2E-A(448) 01-0020-68 730312P Glove box
Y-9204-2E-B(12) 01-1020-41 025953P X-ray testing
Y-9204-2E-B(14) 01-1020-41 025953P Hoods
Y-9204-2E-B(15) 01-1020-41 025953p Hoods
Y-9204-2E-C(12} 01-1020-55 730328P Machine shop hood exhaust, B2E
Y-9204-2E-C(13) 01-1020-55 730328P Machine shop hood exhaust, specimen shop
Y-9204-2E-[A]-(202) 01-1020-91 T30938P Positive lon Accelerator
Y-9204-3-Al-106 01-0020-89 018208P Roof exhaust stack
Y-0204-4-A(02) 0§-1020-56 032416P Wash tank
Y-9204-4-A(03) 01-1020-56 032416P Quench tanks
Y-9204-4-A(04) 01-1020-56 032416P 1,000-ton press
Y-9204-4-A(05) 01-1020-56 032416P 7,500-ton press
Y-9204-4-A(06) 01-1020-56 032416P Exhaust from press pit area
Y-9204-4-A(07) 01-1020-56 032416P Plasma torch cutting machine
Y -9204-4-A(08) 01-1020-36 032416P Vacuum quench furnace
Y-9204-4-A(09) 01-1020-56 032416P Ingot cooler
Y-9204-4-A(10) 01-1020-56 032416P Exhaust {from lathe
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Y-12 Plant

source number

Emission source
reference number

Permit
number

Source

Y-9204-4-A(11)
Y-9204-4-A(12)
Y-9204-4-A{13)
Y-9204-4-A(14)
Y 9204-4-A(15)
Y-9204-4-A(17)
Y-9204-4-A(18)
Y-9204-4-A(19)
Y-9204-4-B(481)
Y-9204-4-B(482)
Y-9204-4-B(484)
Y-9204-4-B(485)
Y-9204-4-B(486)
Y-9204-4-B{488)
Y-9204-4-B{480)
Y-9204-4-B(490)
Y-9204-4-B(491)
Y-9204-4-D(1)
Y-9204-4-E(01)
Y-9204-4-E(02)
Y9204 4 E(03)
Y-9204-4-E(04)
Y-0204-d4-[ A]-(88)
Y-9206-A(01)
Y-9206-A(02)

Y 4206-A(03)
Y-9206-C(01)
Y-9206-C(02)
Y-9206-E (NEW)
Y-9206-[B)-(013)
Y-9206-|B}-(015)
Y-9206-[B]-{016)
Y 9206-1B|(017)
Y-9206-[B]-(115)
Y-9206-[B]-(135)
Y-9206-[B]-(136)
Y-9206-[B[-(208)
Y-9206-[B[-(209)
Y-9206-[B]-(210)
Y-9206-|B1-(211;
Y-9206-[B]-(212)
Y 9212-B(01)
Y-9212-B(02)
Y-9212-B(03)

Y 9212 B(04)
Y-9212-C01)
Y-9212-C(02)
Y-$212-C(03)
Y-9212-Ci04)
Y-9212-C(05)
Y-9212-C(06)
Y-9212-C(07)
Y-9212-C(08}
Y-9212-C(09)
Y-9212-FQ1)
Y-9212-F02)
Y-9212-F(03)
Y-9212-F(04)
Y-9212-F(05;

01-1020-56
01-1020-56
01-1620-56
01-1020-56
(1-1020-56
01-1020-56
01-1020-56
01-1020-56
01-0020-72
01-0020-72
01-0020-72
01-0020-72
01-0020-72
01-0620-72
01-0020-72
G1-0020-72
01-0020-72
01-1020-35
01-0020-23
501-0020-33
S01-0020-33
S01-0020-33
(1-1020-56
01-0020-48
01-0020-48
01-0020-48
01-1020-24
01-1020-24
01-1020-24
01-0020-03
01-0020-03
01-0020-03
(31-0020-03
01-0020-03
01-0020-03
01-0020-03
01-0020-03
£1-0020-03
01-0020-03
01-0020-03
01-0020-03
01-0020-02
01-0020-02
(1-0020-02
(+1-0020-02
01-0020-05
01-0020-05
01-0020-05
01-0020-05
01-0020-05
01-0020-03
01-0020-05
01-0020-05
01-0020-05
01-1020-49
01-1020-49
01-1020-49
01-1020-49
01-1020-49

032416P
032416P
032416P
032416P
032416P
032416P
032416P
032416P
730313P
730313P
730313P
730313P
730313P
730313P
730313P
730313P
730313P
(032584P
030819P
025002P
025002P
025002P
032416P
012892p
012892pP
(}12892P
730316P
730316P
730316P
731689P
731689P
731689P
73168%P
731689P
731689P
T31689P
T31689P
731689P
731689P
731689P
731689P
730301P
730301P
730301P
730301P
025984P
025984P
(25984P
(25984P
(025984pP
025984p
025984P
025984P
025984pP
730321P
730321P
730321P
730321P
730321P

Grindling facility

Dye penetrant

Salt baths

Quench tanks

Preheat furnace exhaust

Oven exhaust

Vacuum furnace quench chamber
7.500-ton press and 1,500-ton press
Exhaust from machining operation
Exhuast from heod, reclamation area
Rolling mill. first floor assembly
Exhaust from paint hood

Filtering exhaust from paint booths
Laboratory hoods, first floor
Laboratory hoods, reclamation area
Assembly process, first floor
Assembly process, first floor

Product certification cleaning

Plating equipment

Plating equipment

Plating equipment

Plating cquipment

Grit Blast System

8.500-gal storage tank, tank farm
12.800-gal storage tank, tank farm
10.000-gal storage tank, tank farm
Classified

Classified

Classified

South stack. incinerator

West stack

Dissolving hood

Steam cleaning hoods

Reduction {luid bed

Air emission control scrubber stack
Air emission control consolidated stack
Conversion fluid bed

HF purge vent

Chemical make-up area

Hood 29 and 30

Dry vacuum system

U metal drying and briguetting process
Exhaust from chip washing and drying
E-wing machine shop

U metal and U metal alloy casting
Drum receiving/samplng hood and glove box
Tube furnace/gas purge vents
Sampling hoods and safe bottles/Rm 1022
Dry hoods/Rm 1021

Dissolver tray hoods/Rm 1021
Dissolver hood

Dissolver trays/scrubber

Shear and saw hood/Rm 1021
Precipitation proccss

Two deburr benches, hood exhaust, A-wing
Two deburr benches, hood exhaust, A-wing
Machining. hood exhaust, A-wing
Machining, hood exhaust, A-wing
Machining. hood exhaust, A-wing

3-6 Airborne, Ambient Air, Meteorological and External Gamma



1992 Environmental Report Vol. 2, Oak Ridge
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Y-12 Plant

Emission source

Permit

Source
source number reference number number

Y-9212-G(01) 01-1020-47 (128435P Seal-peel pot
Y-9212-[A]-(019) 01-1020-72 033581P Filter exhaust, denitrator, fluid bed, etc.
Y-9212-[A1-(021) 01-1020-72 033581P Centrifuges, liquid pour-up station, ete.
Y-9212-{A]-(022) 01-1020-72 033581P Reduction salvage, crusher and hopper
Y-9212-[A]-(024) 01-1020-72 033581P Calciner and dry vacuum system enclosure
Y-9212-[A)-{025) 01-1020-72 033581P Denitrator area and flnid bed room enclosure
Y-9212-[A){027) 01-1020-72 033581P D-wing, Rm 1010 hoods, Rms 26 and 29
Y-9212-[A]-(028) 01-1020-72 033581P Reduction, shear, and Rm 1010, enriched uranium

conversion facility
Y-9212-[A]-(033) 01-1020-72 033581P Headhous equipment and incinerator
Y-9212-{A)-(036) 01-1020-72 033581P East scrubber {C-1 wing) exhaust
Y-9212-[A]-(040) 01-1020-72 033581P B-1 sampling lab hoods
Y-9212-|Aj-{042) 01-1020-72 033581P Chloride removal system/C-1 wing process exhaust
Y-9212-[A1-(050) 01-1020-72 033581P C-1 chip burner, enclosures, load hoods
Y-9212-[A]-(111} 01-1020-72 033581P Reduction fluid beds
Y-9212-[A]-(112) 01-1020-72 033581P Conversion fluid beds
Y-9212-[A]-(132) 01-1020-72 033581P Decontamination facility
Y-9212-[A]-(430) 01-1020-72 (033581P HF dock cylinder/vaporizer purge vent
Y-9212-TA]-(431) 01-1020-72 033581P N204 cylinder purge vent
Y-9212-[A]-(432) 01-1020-72 033581P Muffie furnaces (2) vent, Rm 29
Y-9212-[A]-(500) 01-1020-72 033581P Primary extraction vent
Y-9212-[Al]-(501) 01-1020-72 033581P Secondary extraction vent
Y-9215-A(01) 01-0020-37 731839p Machine shop hood exhaust, M-wing
Y-9215-B(02) 01-0020-38 012880P Turco pretreat spray hood
Y-9215-C(02) 01-1020-52 025948P Hydroform exhaust
Y-9215-C{03) 01-1020-52 730323P Vapor blaster/metal cleaner
Y-9215-C(10) 01-1020-52 730323P Nickel plating, metal working exhaust
Y-9215-C(11) 01-1020-52 730323P Exhaust
Y-9215-C(17) 01-1020-52 730323P Rolling mill
Y-9215-C(19) 01-1020-52 730323P Electric annealing oven
Y-9215-D(12) 01-1020-53 025966P Rolling mill exhaust
Y-9215-D(13) 01-1020-53 025966P Hood exhaust
Y-9215-D(14) 01-1020-53 025%966P Exhaust from rolling mill
Y-9215-D(15) 01-1020-53 (25566P Turret lathe and shear exhaust
Y-9215-E(6) 01-1020-54 025972pP Lab hood
Y-9215-E(7) 01-1020-54 025972P Lab hoods
Y-9215-E(8) 01-1020-54 025972P Lab hoods
Y-9215-[B]-(1) 01-1020-51 732125P O-wing metal working operations
Y-9215-[B]-(2) 01-1020-51 732125P O-wing metal working operations
Y-9215-[B]-(4) 01-1020-51 732125P O-wing metal working operations
Y-9215-[B]-(6) 01-1020-51 732125P O-wing metal working operations
Y-9401-2-[A]-(205) 01-0020-88 730286P Plating equipment
Y-5401-2-[A]-(220) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(221) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(222) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(223) 01-0020-88 730286P Plating equipment
Y-9401-2-{A]-(224) 01-0020-88 730286P Plaling equipment
Y-9401-2-[A]-(225) 0§-0020-88 730286P Plating equipment
Y-0401-2-[A]-(226) 01-0020-88 730286P Plating equipment
Y-9401-2-|A}-(22D 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(228) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(229) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(230) 01-0020-88 T730286P Plating equipment
Y-9401-2-[A]-(231) 01-0020-88 T30286P Plating equipment
Y-9401-2-[A]-(232) 01-0020-88 730286 Plating equipment
Y-9401-2-A]-(233) 01-0020-88 730286F Plating equipment
Y-9401-2-[A]-(234) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(235) 01-0020-88 730286P Plating equipment
Y-0401-3-A 01-1020-31 029322F Coal-fired bailer
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Y-12 Plant Emission source Permit
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Y-9401-3-B{170) (1-1020-31 (029322F Coal-fired boiler
Y-9401-3-C 01-1020-31 029322F Coal tired boiler
Y-9401-3-D(i71) 01-1020-31 029322F Coal fired boiler
Y-9401-3-H(01) [9616-10] 01-1020-62 029280P 20,000-gal sulfuric acid storage tank
Y-9401-5-A(01) 01-0020-92 026108P Uranium chip oxidizer
Y-9404-11-A(1) 01-1020-81 028426P Purification plant
Y-9404-11-A(2) 01-1020-81 (28426P Purification plant
Y-9404-11-A(3) 01-1020-81 (28426P Purification plant
Y-9404-11-A{4) 01-1020-81 028426P Purification plant
Y-9404-5-B(02) 01-0020-25 012866P Spray room exhaust
Y-9404-5-B(03) 01-0020-25 012866P Spray booth
Y-0404-7-FUG-[A]-(00) 01-1020-89 034295pP PCB drum storage facility
Y -0404-9-C(03) 01-0020-40 012882P PVC curing ovens
Y-9404-9-D(04) 01-0020-40 012882P PVC curing ovens
Y-9404-9-E(05) 01-0020-40 012882P PVC curing ovens
Y-9616-7-A(01) 01-1020-74 033498F West end treatment storage tank
Y-9616-7-A(02) (1-1020-74 033408P West end treatment storage tank
Y-9616-7-A{03) 01-1020-74 033468pP West end trcatment storage tank
Y-9616-7-A(04) 01-1020-74 (033458P West end treatment storage tank
Y-9616-7-A(05) (01-1020-74 033498P West end treatment vent, reactor vessel
Y-9616-7-A(06) 01-1020-74 033498P West end treatment storage tank
Y-9616-7-A(07) 01-1020-74 033458P West end treatment vent, degasifier unit
Y-9616-7-A(08) 01-1020-74 (33495P West end treatment storage tank
Y-9616-7-A(04) 01-1020-74 033498P West end treatment storage {ank
Y-0616-7-A(1() (H-1020-74 {033498P West end treatment storage tank
Y-9016-7-A(11) (H-1020-74 033498p West end treatment vent, lime silo
Y-0616-7-A(12) 01-1020-74 ()33498P Wesl end treatment storage tank
Y-9616-7-WST-[A]-(1) 01-1020-80 031254P Vent from air stripper
Y-0616-7-[B]-(650) 01-1020-74 033498P Biological treatment tanks
Y-9616-7-[B}-{651) 01-1020-74 (033498P Biological treatment tanks
Y-2616-7-[B1-{653) 01-1020-74 (333498P Biological treatment tanks
Y-49616-7-[B]-(654) 01-1020-74 033498P Biological treatment tanks
Y-9616-7-|B]-(655}) 01-1020-74 (333498P Biological treatment tanks
Y-9616-7-[B]-(655) 01-1020-74 (333498p Biological treatment tanks
Y-9616-7-[B[-(656) 01-1020-74 033498P Solids storage tanks
Y-9616-7-[B|-(657) 01-1020-74 (33498p Solids storage tanks
Y-8616-7-[B]-(658) 01-1020-74 0133498pP Solids storage tanks
Y-9616-7-[B]-{659) 01-1026-74 (033498P Solids storage tanks
Y-9616-7-[B1-{660) 01-1020-74 033498P Solids storage tanks
Y-0616-7-[B]-(661) 01-1020-74 (133498P Solids storage tanks
Y-06106-7-[B[-(662) 01-1020-74 033498pP Solids sterage tanks
Y-0620-2A 01-0020-50 012894P Storage tank
Y-9623-A(01) 01-1020-25 025970P Vent from reactor vessel
¥-9623-A(02) 01-1020-25 025970P Vent from eight tanks
Y-0623-A(03) 01-1020-25 025970P Lab hood
Y-9623-A(04) (1-1020-25 025970pP Lime silo
Y-9623-A(05) 41-1020-25 025970pP Storage tank
Y-9623-A(06) 01-1020-25 025970P Storage tank
Y-9720-12-FUG-TA]-(0) 01-1020-89 34295P Nonspecial nuclear material warchouse
Y-9720-19-A(01) 01-0020-41 (O12885P Curing oven
Y-9720-19-C(01) {01-0020-23 012864P Teflon sintering oven
Y-9720-19-DD(03) 01-0020-27 012869P Plastics spray booth
Y-9720-20-A(01) 01-1020-39 025971P Small maintenance shop, fabric filter
Y-9720-25-FUG-[A]-(00) 01-1020-89 034295P Classified waste storage facility
Y-9720-28-FUG-[A]-(00 01-1020-89 034295pP Drum storage warchouse
Y-9720-21-FUG-[ A -(00) 01-1020-89 034295P RCRA and mixed waste storage and staging facility
Y-9720-32-5A8-fA-201 01-0020-42 032547P Classified waste shredder
Y-9720-44-FUG-|A]-(00) 01-1020-89 34295p Low-level waste storage pad
Y-0720-5-ASM-[A)-(130) 01-1020-75 031958P Hood at 9720-5 cast end
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Y-9720-58-FUG-[A}-(00) 01-1020-89 0342935P PCB and RCRA staging and storage facility
Y-9720-6-A(1) 01-0020-26 012867P Paint spray booth
Y-9720-6-A(2) 01-0020-26 012867P Paint spray booth
Y-9720-6-B(01) 01-0020-75 015154P Woodworking operation
Y-9720-6-B(03) 01-0020-26 012867P Drying oven
Y-9720-6-E(01) 01-0020-83 016548P Clean room laboratory
Y-9720-60-FUG-[A]-(00) 01-1020-89 034295P DARA solids storage unit
Y-9720-9-FUG-TAT-(00) 01-1020-89 034295P PCB and RCRA hazardous waste drum storage facility
Y-9737-A(01) 01-0020-22 012863P Oven
Y-9738-A(01) 01-0020-14 025975P Sandblaster
Y-9738-A(02) 01-0020-14 025975P Hood with fan
Y-9738-A(03) 01-0020-14 025975P Sand blaster
Y-9738-A(04) 01-0020-14 025975P Hood with fan
Y-9738-A(03) 01-0020-14 025975P Hood with fan
Y-9739-A(01) 01-1020-78 028105P Printfold diazo blueprint copier/Rm 160
Y-9739-B(02) 01-1020-78 028105P Printfold diazo blueprint copier/Rm 174
Y-9767-4-A(01) 01-0020-35 012877P Chilled water circulating system
Y-9808-A 01-0020-77 015156P Carpenter shop
Y-9808-A(01) 01-1020-22 026109P Spray booth
Y-93809-A(01} 01-0020-93 025899P Oxide storage vaults
Y-9811-1-FUG-[B]-(0() 01-1020-89 (34295P Waste oil/solvent drum storage facility(OD-8)
Y-9811-1-[A]-(1) 01-1020-95 731997p Waste oil/storage bulk storage facility(OD-7}
Y-9811-1-[A]-(2) 01-1020-95 731997P Waste oil/storage bulk storage facility(OD-7)
Y-9811-1-[A]-(3) 01-1020-95 731997P Waste oil/storage bulk storage facility(OD-7)
Y-9811-1-[A]-(4) 01-1020-95 731997P Waste oil/storage bulk storage facility(OD-7)
Y-9811-1-[A]-(5) 01-1020-95 731997P Waste oil/storage bulk storage facility(OD-7)
Y-0811-1-[A]-(6) 01-1020-95 731997P Wasle oil/storage bulk storage facility(OD-7)
Y-9811-1-[A]-(7) 01-1020-95 T31997P Waste oil/storage bulk storage facility(OD-7)
Y-9811-6-A(1) 01-102(0-82 029415P Dry ash handling system
¥-0811-8-[A]-(01) 01-1020-63 032988P Waste oil/solvent storage facility(OD-9)
Y-9811-8-[A]-(02) 01-1020-63 032988P Waste oil/solvent storage facility(OD-9}
Y-9811-8-[A]-(03) 01-1020-63 032088P Waste oil/solvent storage facility(OD-9)
Y-9811-8-1A]-(04) 01-1020-63 032988P Waste oil/solvent storage facility(OD-9)
Y-0811-8-[A]-(05) 01-1020-63 (132988P Waste oil/solvent storage facility(OD-9)
Y-0811-B(02) 01-1020-45 025903P Incinerator
Y-9812-[A]-(287) 01-1020-29 033051P 12,115-gal storage tank
Y-OBI2-{A]-(288) 01-1020-29 033051P 12,133-gal storage tank
Y-9812-[A]-(289) 01-1020-29 033051P 4,876.gal storage tank
Y-9815-A(03) 01-0020-11 (025895P Vent {from reactors
Y-9815-A(04) (01-0020-11 025895P 12,000-gal storage tank
Y-9815-A(05) 01-0020-11 025895P 4,500-gal storage iank
Y-9815-A(06) 01-0020-11 025895P 4,400-gal storage tank
Y-9815-A(07) 01-0020-11 025895P 1,800-gal storage tank
Y-9815-A(08) 01-0020-11 (025895P Two 2,200-gal storage tanks
Y-9818-A(01) 01-0020-12 025965P Bot well seal tank
Y-9818-A(02) 01-0020-12 025965P 11 storage tanks, nitric acid recovery
Y-9818-A(03) 01-0020-12 025965P Two bioreactor tanks/ozonation tanks
Y-9818-A(04) 01-0020-12 025965P Basement exhaust
Y-9818-A(05) 01-0020-12 025965P Nitric acid supply line vent
Y-9R18- A(06) 01-0020-12 025965P Qzone generator/area exhaust
Y-0818-A(07) 01-0020-12 025965P 10,000-gal storage tank
Y-9818-A(08) 01-0020-12 025%65P 10,000-gal denitrification feed tank
Y-9818-A(09) 01-0020-12 (125965P 4,000-gal nitrate receiving tank
Y-9818-A(10) 01-0020-12 025965P 10,000-gal nitric acid waste tank
Y-9818-A(11) 01-0020-12 025965P 10.000-gal nitric acid waste tank
Y-9818-A(12) 01-0020-12 025965P 10,000-gal nitric acid waste tank
Y-9828-6-FUG-[A]-(00) 01-1020-89 0342935P Trash monitoring station
Y-9929-F(01) M01-0020-39 012881P Open yard coal storage
Y-9983-74-FUG-[A}-(00) 01-1020-89 034295P Old salvage yard
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Table 3.1 (continued)

Y-12 Plant Emission source Permit

. Source
source number reference number number

Y-9998-A(01) 01-0020-13 025957P Swaging machines
Y-9998-A(02) 01-0020-13 025957P Swaging machines
Y-9908-A(03) 01-0020-13 025957P Furnaces
Y-9098-A(04) 01-0020-13 025957P Nitric acid pickling tanks
Y-9998-A(05) 01-0020-13 025957P Hood
Y -9998-A{06) 01-0020-13 (025957P Foundry operations
Y-9998-B(1) 01-1020-40 026110P Machine shop
Y-BCB-FUG-A-{00) 01-1020-89 034295P Bear creek burial grounds
Y-BCBG-NAK 01-00020-00 010002000 Open burn for NaK
Y-CSL-1II-FUG-[A]-{0D) 01-1020-8% (34295P Y-12 centralized sanitary landfill 1
Y-CWSF-FUG-[A]-((0) O1-1020-89 (034205P Containerized waste storage facility
Y-IDY-FUG-[A]-(DOD) 01-1020-89 (34295P Interim drum yard
Y-IWF-FUG-[A]-(00) 01-1020-89 (134265P Industrial waste landfill IV

Part Il. Construction permits at the Y-12 Plant
Y-9201-1-A0D 01-0020-15 730303P Welding booths
¥-9201-1-A(02) 01-0020-15 730303P Welding shop
Y-9201-1-A(04) 01-0020-15 730303P Metal fabrication shop
Y-9201-1-A(05) 01-0020-15 730303P Welding shop
Y-9201-1-A(15) 01-0020-15 730303P Mctal fabrication shop
Y-9201-1-B(16) 01-0020-59 730310P Too! grinding machines
Y-0201-1-B(18) 01-0020-59 7303 10P Sandblaster exhaust
Y-9201-1-C(3) 01-0020-17 730304P Graphitic carbon machining
Y-G201-1-C(4) 01-0020-17 730304P Graphitic carbon machining
Y-9201-1-D{09) 01-0020-59 730310P Fabrication shop
Y-9201-1-DO1M 01-0020-59 730310P Fabrication shop
Y-9201-1-D{11} 01-0020-59 730310P Fabrication shop
Y-9201-1-D(13) 01-0020-39 730310P Metal grinders and milling machines
Y-9201-5-B{01) 01-0020-21 730305P Machining operations L5N hood exhaust
Y-9201-5-B{H)2) 01-0020-21 730305P Yacuum inlets L5E machining shop
¥-9201-3-Bt03) 01-0020-21 730305P Rubber-gel potting hood exhaust
Y-9201-5-B(0)4) 01-0020-21 730305P Palarite shop, machine exhaust
Y-9201-5-B{03) 01-0020-21 730305P Tool grinding machines hood exhaust
Y-9201-5-B(06) 01-0020-21 730305P Cleaning hooxl, equipment service
Y-9201-5-B(07) (1-0020-21 730305P Electrochemical machine, stainless stecl
Y-9201-5-Gi0G1) 01-00320-44 921689P ARC melt
Y-0201-5-G(62) 01-0020-44 G21689P DeVilhiss hood
Y-9201-5-G(03) 01-0020-44 021689P Nitric acid dip tanks
Y-9201-5-G((4) 01-0020-44 921 689P Acid pickling tanks
Y-9201-5-G{05) 01-0020-44 G2 1689P Abrasive saws
Y-9201-5-G(06) 01-0020-44 G21689P Scrap metal recycle
Y-9201-5-G(07) 07-0020-44 921689P Vapor degreaser
Y-9201-3N-|A-(67) 01-1020-18 730314P Machine shop exhaust
Y-9202-|A}(162) 01-1020-94 931742P Electrolytic deposition of uranium
Y-9203-[B]-(108) 01-1020-93 U31697P Microanalytical lab
Y-0203-|B]-(131) 01-1020-93 931 697P Microanalytical lab
Y-0203-|Bi-(137) 01-1020-93 931697P Microanalytical lab
Y-0204-2-E(68) 31-1020-55 730328P Oven
Y-0201-2-E(60) (01-1020-55 730328P Oven
Y-9204-2-E(70) (1-1020-55 730328P Tungsten screener
Y-9204-2-E¢71) (1-1020-55 730328P Dry box vent
Y-9204-2-FE(72) (+1-1020-55 730328P Glove boxes
Y-9204-2-E{73) 01-1020-55 730328P Material handling
Y-0204-2-E(74) 01-1020-55 730328P Glove hoxes
Y-9204-2-E(75) 01-1020-55 T30328P Gutgassing/annecaling ovens
Y-9204-2-E(76) (1-1020-55 730328P Material handling
Y-9204-2-E(77} 01-1020-55 730328P Glove boxes
Y-9204-2-E(78) 01-1020-55 T30328P Reactor unloading station
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Table 3.1 (continued)

Y-12 Plant Emission source Permit g
ource
source number reference number number
Y-9204-2-E(79) 01-1020-55 730328P Reactor unloading station
Y-9204-2-E(80) 01-1020-55 730328P Glove boxes
Y-9204-2-E(81) 01-1020-55 730328P Vacuum pump
Y-9204-2E-A(436) 01-0020-68 730312P Oven
Y-9204-2E-A(439) 01-0020-68 730312pP Hood exhaust
Y-9204-2E-A(441) 01-0020-68 730312P Hood
Y-9204-2E-A(442) 01-0020-68 730312P Hood
Y-9204-2E-A(443) 01-0020-68 730312P Degreaser
Y-9204-2E-A(444) 01-0020-68 730312P Elecropolishers
Y-9204-2E-A(445) 01-0020-68 730312P Surface coating
Y-9204-2E-A(448) 01-0020-68 730312P Glovebox
Y-9204-2E-C(12) 01-1020-55 730328P Machine shop hood exhaust, B2E
Y-9204-2E-C(13) 01-1020-55 730328P Machine shop hood exhaust, specimen shop
Y-9204-2E-[A]-(202) 01-1020-91 T30938P Positive ion accelerator
Y-9204-4-A{02) 01-1020-56 931625P Wash tank
Y-9204-4-A(03) 01-1020-56 931629P Quench tarks
Y-9204-4-A{04) 01-1020-56 931629P 1,000-ton press
Y-9204-4-A(05) 01-1020-56 931629P 7.500-ton press
Y-9204-4-A(08) 01-1020-56 931629P Exhaust from press pit area
Y-9204-4-A(07) 01-1020-56 931629P Plasma torch cutting machine
Y-9204-4-A(08) 01-1020-56 931629P Vacuum quench furnace
Y.-9204-4-A(09) 01-1020-56 931629P Ingot cooler
Y-9204-4-A(10) 01-1020-56 93]1629P Exhaust from lathe
Y-9204-4-A(11) 01-1020-36 931629P Grinding facility
Y-9204-4-A(12) 01-1020-56 931629P Dye penetrant
Y-9204-4-A(13) 01-1020-56 931629P Salt baths
Y-9204-4-A(14) 01-1020-56 931629P Quench tanks
Y-9204-4-A(15) 01-1020-56 931629P Preheat furnace exhaust
Y-9204-4-A(17) 01-1020-56 931629P Oven exhaust
Y-9204-4-A(18) 01-1020-56 931629P Vacuum furnace quench chamber
Y-9204-4-A(19) 01-1020-56 931629P 7,500-ton press and 1,500-ton press
Y-9204-4-B(481) 01-0020-72 730313P Exhaust from machining cperation
Y-9204-4-B(482) 01-0020-72 730313P Exhuast from hood, reclamation area
Y-9204-4-B(484) 01-0020-72 730313P Rolling mill, first floor assembly
Y-9204-4-B(485) 01-0020-72 730313P Exhaust from paint hood
Y-9204-4-B(486) 01-0020-72 730313P Filtering exhaust from paint booths
Y-9204-4-B(488) 01-0020-72 730313P Laboratory hoods, first floor
Y-9204-4-B(489) 01-0020-72 730313P Laboratory hoods, reclamation area
Y-9204-4-B(490) 01-0620-72 730313P Assembly process, first floor
Y-9204-4-B(491) 01-0020-72 730313P Assembly process, first floor
Y-9204-4-[A)-(88) 01-1020-56 931620P Grit blast system
Y-9206-C(01) 01-1020-24 730316P Classified
Y-9206-C(02) 01-1020-24 730316P Classified
Y-9206-E (NEW) 01-1020-24 730316P Classified
Y-9206-{B]-(013) 01-0020-03 T3168%P South stack, incinerator
Y-9206-[B]-(015) 01-0020-03 7311689P Wesl stack
Y-9206-[B]-(016) (1-0020-03 731689P Dissolving hood
Y-9206-[B]-{0tT) 01-0020-03 T31689P Steam cleaning hoods
Y-9206-[B]-(115) 01-0020-03 T31689P Reduction fluid bed
Y-9206-[B]-(135) 01-0020-03 TI1689P Air emission control scrubber stack
Y-9206-{B]-(136) 01-0020-03 TIL6E9P Aijr emission control consolidated stack
Y-9206-[B]-(208) 01-0020-03 T31689P Conversion fluid bed
Y-9206-[B1-{209) 01-0020-03 731689P HF purge vent
Y-9206-[B]-(210) 01-0020-03 731689P Chemical make-up area
Y-9206-|B)-(211) 01-0020-03 731689P Hood 29 and 30
Y-9206-|B]-{212) 01-0020-03 T31689P Dry vacuum system
Y-9212-B(01) 01-0020-02 730301P U metal drying and briquetting process
Y-9212-B(02) 01-0020-02 7303019 Exhaust from chip washing and drying
Y-9212-B(03) 01-0020-02 730301P E-wing machine shop
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Y-12 Plant Emission source Permit g
) ource
source number reference numbcer number

Y-9212-B(04) (1-0020-02 730301P U metal and U metal alloy casting
Y-9212-F0) 01-1020-49 730321P Two deburr benches, hood exhaust, A-wing
Y-9212-F(02) 01-1020-49 73032ip Two deburr benches, hood exhaust, A-wing
Y-9212-F(03) 01-1020-49 730321P Machining, hood exhaust, A-wing
Y-9212-F(04) 01-1020-49 730321P Machining, hood exhaust, A-wing
Y-9212-F{05) 01-1020-49 730321P Machining, hood exbaust, A-wing
Y-0215-A(01) 01-0020-37 731839P Machine shop hood exhaust, M-wing
Y-9215-C(03) 01-1020-52 730323p Vapor blaster/metal cleaner
Y-9215-C(10) 01-1020-52 730323P Nicke] plating, metal working exhaust
Y-9215-C(11}) 01-1020-52 730323P Exhaust
Y-9215-C(17) 01-1020-52 730323P Rolling mill
Y-9215-C(19) 01-1020-52 730323P Elcctric annealing oven
Y-9215-[B]-(D) 01-1020-51 T732125P O-wing metal working operations
Y-9215-[B]-(2) 01-1020-51 732125P O-wing metal working operations
Y-9213-[B]-(4) 01-1020-51 732125P O-wing metal working operations
Y-9215-[B)-(6) 01-1020-51 732125P O-wing metal working operations
Y-9401-2-[A]-(205) 01-0020-88 T30286P Plating equipment
Y-9401-2-[A]-(220) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(221) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(222) 01-0020-88 73(1286P Plating equipment
Y-9401-2-]A]-(223) 01-0020-88 730286P Plating equipment
Y-9401-2-[A)-(224) 01-0020-88 730286P Plating equipment
Y-0401-2-[A]-(225) 01-0020-88 730286P Plaling cquipment
Y-0401-2-[A]-{226} (31-0020-88 730286P Plating equipment
Y-0401-2-[A]-{227) 01-0020-88 730286P Plating equipmenl
Y-0401-2-[A]-(228) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(229) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(230) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(231) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(232) 01-(020-88 730286P Plating equipment
Y-0401-2-[A]-(233) 01-0020-88 730286P Plating eguipment
Y-9401-2-[A)-(234) 01-0020-88 730286P Plating equipment
Y-9401-2-[A]-(235) 1-0020-88 730286P Plating cquipment
Y-9720-32-[A]-(435) 01-1020-99 9332821 Classified paper incincrator
Y-9811-1-[A]-(1) 01-1020-95 T3ILG9TP Waste oil/storage bulk storage facility(QOD-7)
Y-9811-1-[A]-(2) 01-1020-93 731697P Waste oil/storage bulk storage facility(OD-7)
Y-9811-1-[A]-(3) 01-1020-93 731597P Waste oil/storage bulk storage facitity(OD-7)
Y-9811E-1-[A]-(4) 01-1020-95 T31997P Waste oil/storage bulk storage facility(OD-7)
Y-9811-1-[A}(5) 01-1020-93 731997P Waste oil/storage bulk storage facility(OD-7}
Y-9811-1-[A]-(6) 01-1020-95 731997P Waste oil/storage bulk storage facility(OD-7}
Y-OR11-1-JA]-(7) 01-1020-95 T3195%7P Waste oil/storage bulk storage facility(OD-7}
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Table 3.2. Air permits at ORNL.

ORNL source Emission source Permit Permit
Source 2
number reference number number type
X-2000-0% 73-0112-32 024135P Laser with wet scrubber 0]
X-2000-SV2 73-0112-75 024473P Furnace, ovens, hoods, pumps 0
X-2018-03 73-0112-44 024117P Dip tank and baking oven 0]
X-2026-06 73-0112-77 024759P Rad laboratory 0
X-2519-1/5 73-0112-03,33,34 030284P 5 boilers and ash system 0
X-2522-T1A 73-0112-10 024114F No. 2 fuel oil storage tank 0O
X-2525-01 73-0112-14 030835P Degreaser (perchloroethyene) 0]
X-2525-6 73-0112-95 027257P Machine shop 0
X-2525-8V11 73-0112-49 024151P Electroplating shop 0
X-2525-3V4 73-0112-38 031062P Six wet and three dry grinders 0
X-2525-5V8 73-0112-62 (024949P Spray booth and oven 0
X-2547-01 73-0112-27 028439P Spray booth 0
X-3003-5V6 73-0112-29 023760P Tank, sulfur hexafluoride 0
X-3003-5Vv8 73-0112-2% 023760P Tank, sulfur hexafluoride 0
X-3012-3V1 73-0112-74 024449P Furnace 0
X-3039-01 73-0112-93 026525P Off gas and hot cell ventilation 0
X-3044-01 73-0112-96 029051P Special materials machine shop 0
X-3104-5V3 73-0112-81 024511P Carpenter shop 0
X-3500-5V12 73-0112-73 024450P Electric belt furnace 0
X-3502-01 73-0112-05,06,07 030881P Spray booths Nos. 1, 2, and 3 0
X-3502-09 73-0112-94 027194P Hood-gluing 0
X-3502-8V1 73-0112-39 023808P COven, curing o
X-3502-8V2 73-0112-40 023807P Oven, tempering o
X-3502-5V4 73-0112-30 036052P Cyclone and carpentry shop 0
X-3504-8V1 73-0112-80 024451P Oven O
X-3544-8V1 73-0112-70 730468P PWTP o]
X-.3587-8V1 73-0112-56 029830P Printed circuit board facility O
X-3608-01 73-0112-37 730489P NRWTP air stripper column o
X-450083-50 73-0112-31 024088P Mercury purification system o
X-4508-5V8 73-0112-61 732645P Acid etching process o
X-4508-5V9 73-0112-55 024306P Sand blaster O
X-3500 73-0112-29 023760P Tank, sulfur hexafluoride O
X-6005-00 73-0112-29 023760P Tank, sulfur hexafluoride O
X-6010-00 73-0112-85 025282P ORELA O
X-7002-05 73-0112-08 030980P Spray booth O
X-7003-5V! 73-0112-79 024452pP Furnace O
X-7005-00 73-0112-45 024118P Machining tools o]
X-7007-1/2 73-0112-09 030824P Spray hooth and cleaning booth O
X-7007-1£2/3 73-0112-09 Spray booth and cleaning booth A
X-7021-00 73-0112-58 024307P Grinding shop 0
X-7025-00 73-0112-92 026070P TTFF o)
X-7057-5V1 73-0112-76 0306101P Sand blaster O
X-7069-T1 73-0112-60 NSPS 730836F Gasoline storage tank (0]
X-7503-00 73-0112-83 025254P Molten salt reactor 0]
X-7600-01 73-0112-20 017930P Nuclear fuel reprocessing 0
X-7602-01 73-0112-24 027090P Boiler, hot water 0
X-7603-01 73-0112-25 035134F Steam boiler 0
X-7667-0 73-0112-0067-5 73-0112-0067-5 Chemical detonation facility oBt
X-7822-00 73-0112-86 025340P Solid waste shredder 0
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Table 3.2 (continued)

ORNL source Emniission source Permit Permit
Source o
number refe rence number number type
X-7830-5V1 73-0112-71 731010P LWSP O
X-7831-00 71-0112-84 025281P Baler and box compactor O
X-7911-00 73-0112-82 025249P HFIR, TPP, AND TURF o
X-7934-5V2 73-0112-53 024912P Silver recovery system 0O
X-7935-5V1 73-0112-78 027393P Equipment cleaning facility 0
X-FE 73-0112-97 029660P Fugitive emission source 0
X-FLC 73-0112-99 034960P Fluorescent lamp disposers 0

Y0 = operating permit; ,\ = application
*(OB = open burning.
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Table 3.3. Air permits at the K-25 Site

Emission
K-25 source Permit Permit
Source
source number reference number type?
number

K1004L 73-0106-35 012503P Main Vent of Development Facility O
K1004LOVEN 73-0106-95 (324299pP Sintering Oven 0
K1004TCENTBHOOD 73-1106-04 024756P Hood for fumes from mixing resins G
K1004THOOD 73-1106-04 024498P Hood for fumes from mixing resins &)
K1004THOODMETH 73-1106-15 025493p Ultrasonic Cleaner Using Methylene Chlor 0
KI0D4TSOUTHOVEN 73-1106-01 024304P Fiber and Polymer Composites Curing Oven o
KI004TWESTNOVEN 73-0106-96 024301 P Fiber and Polymer Composites Curing Oven O
Ki1004TWIND1 73-1106-28 029901 P Fiber Winding Spocls With Epoxy Dip O
K1004TWIND2 73-1106-28 029901 P Fiber Winding Spools With Epoxy Dip O
K1004TWIND3 73-1106-28 029901 P Fiber Winding Spools With Epoxy Dip 0O
KI10M4TWIND4 73-1106-28 029901 P Fiber Winding Spools With Epoxy Dip O
K1024FT1 73-0106-18 025655P Filter Test Facility 0]
KI1037AVLISEXLAB 73-0106-68 031404P Electron Beam One (EB-1) O
KI1037AVLISEXLAB 73-0106-68 031404F Vacuum System Vents O
KI1037AVLISEXLAB 73-0106-68 (031404P Materials Test Unit (MTU) O
KI1037AVLISEXLAB 73-0106-68 031404P Materials Handling Development Module O
K1037AVLISFURN 73-0106-81 034647P Huppert Furnace O
K1037AVLISGOVEN 73-0106-80 023118p Grieve Oven TB-500 Electric O
K1037AVLISLAB 73-1106-35 932953P AVLIS Lab PTC
K1037AVLISLCDEV 73-0106-69 (29897P Expansion Lab C Spray Coating o
K1037AVLISLGB 73-0106-77 032345p Grit Blast Facility with Baghouse 0]
K1037AVLISOOVEN 73-0106-73 029900P Electric Oxidation Oven 0
K1037AVLISPRODCON 73-1106-36 933170P Products Conversion Demonstration PTC
K1037AVLISQOVEN 73-0106-79 023120P Quincy Oven 0
K1037AVLISSSB 73-0106-85 023663P Small Sand Blaster 0
K1037MLBH 73-0106-84 023662P Mechanical Lab 0
K1047HF210LTME 73-1106-18 025443P CNF Lime Storage Silo 0
K1095PS1234 73-0106-14 734461P Paint Spray Operation 0
K1098FSB1 73-0106-13 034231P Sand Blast Facility with Baghouse o
K1131MS 73-0106-29 015099F Fluorine Plant a
K1200A123 73-0106-56 0 9603P Purge Evacuation, Feed and Withdrawal O
KI1200CENTERBAY 73-0106-87 7323446P Mixing, Coating, and Winding Operations o]
K1200CPL 73-0106-54 017055P Ultrasonic cleaner, solvent degreaser O
K1200CPL! 73-0106-58 017051P Ultrasonic cleaner, solvent degreaser O
KI1200CVTF 73-0106-62 017339P Centrifuge Verification Test Facility 0
K1200FAE1 73-0106-86 029192P Isotope Scparating Process O
Ki200NBAYOVEN 73-0106-92 024272P North Bay Curing Oven O
K12008ITF 73-0106-61 017338P System Interface Test Facility 0
K12025T! 73-1106-20 033203P Waste Storage Tank &)
K12028T2 73-1106-41 (134392P Waste Storage Tank o
K1220B 73-0106-48 (15101P Machine Repair Stands @)
K1231AP216 73-0106-53 015704P HF Transfer Line Vent Scrubber 6]
K12321.88 73-1106-26 024456P Lime Storage 3ilo 0
K12331 73-0106-51 015702P Classified Material Process 0
K1401 121659 73-0106-0% 016306P 1.1,1 Trichloroethane Degreaser 0
K1401 275029PL 73-0106-38 012506P Plastic Shop Curing Oven O
K1401CARPENTERSHOP 73-1106-40 032930P Wood and acrylic working operations 0]
K1401COMPOSMACH 73-0106-88 025514P Compositec Machining Process O
K1401FOAMPACK 73-1106-12 025450P Exhaust Hood From Foam Packing Operation 0O
K1401HCLE 73-0106-28 (24300P Hydrochloric Acid Tank 0
K401 IGANDFIXT 73-0106-71 020898P Vacuum Exhaust for Parts Fabrication 0]
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Table 3.3 (continued)

Emission
K-25 source Permit Permit
Source
source number reference number type®
number
KI1401LHGLOVB123 73-1106-03 (126679P Testing and Machining of LIH Parts O
K1401MACHINESHOP 73-1106-09 ()25585P Vent From Machine Shop Exhaust System O
K1401MB0O1 73-0106-45 017336P Reclaiming Service Oven 0
K141 MSMCI 73-0106-32 017337P Motor Curing Oven O
K1401MSMC3 73-0106-66 N18526P Electric Bake Oven in Motor Shop 0
K14010000VENNE2 73-0106-89 028424P Electric Oven for Metal Parts O
K1401PLS1 4.6 73-0106-72 ()20899P Curing Ovens 1,4.6 for Plastic Parts O
K1401SLOPE 73-1106-29 026164P Slope Testing Stand O
K1401T104 73-1106-32 025658P T-104 Acid Cleaning Tank G
K1401TRICH 73-1106-10 024947pP I.1.1-Trichloroethane Storage Tank G
KT1407ALIME 73-1106-25 24455p Lime Storage Silo 0]
K1413MS 73-0106-52 015703P Develepment Facility Vent with Scrubber 0
K1413PROPANELBD 73-0106-28 024500P Propane Storage Tank 0
K1414RG 73-(H06-28 016312P Gasoline Storage Tank @]
K1414UG 73-0106-28 024500P Methanol, unleaded gasoline storage tank 0]
K14T4UNLGAS 73-1106-39 035063P Unleaded Gasoline Storage Tank 0
K1419-20 73-0106-83 025250P Floor Pan and Cylinder Cleaning Process @]
K1420 237306VAPC 73-010(6-49 023797p Detrex Vapor Degreaser Perchloroethylenc O
K14204A 73-0106-55 017846P Area Ventilation for A Area Plating O
K1420A1 73-01006-82 034619P Flammable Materials Storage Tank O
KI1420DISASSEMBL 73-0106-74 032344p Disassembly Stand for Dismantling Parts G
KI1420PHILLIPSV A 73-0106-70 (023798P Phillips Vapor Degreaser O
K1420WODF 73-0106-67 018527P Waste Oil Centrifuge Extraction Facility 0
K1425WO0S A 73-0106-11 029895pP Waste Oil and Solvent Storage Tanks O
K1425W0S B 73-0106-11 029895P Waste Oil and Solvent Storage Tanks O
K1425W0S C 73-0106-11 (129895P Waste Qil and Solvent Storage Tanks O
K1425W0S D 73-0106-11 (}29895P Waste Oil and Solvent Storage Tanks O
K1435CTANKFARM 73-0106-75 024105P Tank Farm for Hazardous Liquid Wastes 0
K1435TSCAINCIN 73-0106-78 (0324491 TSCA Incinerator G
K1501BOILER4 73-0106-04 (29902F Natural Gas Botler 0
Ki501BOILER7Y 73-0106-07 (029902F Gas/0il Boiler 0
KIS01BOILERS 73-0106-12 330691 Gas/Oil Boiler PTC
K150IBOILERY 73-0106-12 S933069F Gas/Oil Boiler PIC
K1501SULFACID 73-0106-28 0245009 Sulfuric Acid Storage Tank O
KISISSALUMTANK 73-0106-28 024500P South Alum Tank O
KISINALUMTANK 73-0106-28 024500P North Alum Tank O
K160O0TTFL 73-0106-59 (317053pP Development Lab O
K1652IFECS 73-1106-42 733774P Fir¢ extinguisher charging station O
K25A-E 73-0106-33 012478P Drying Tracks O
K25BULBCRUSHER 73-1106-43 934193 Flourescent Lamp Disposers PTC
K25VAQ 73-0106-15 012488P Vacuum Systems 0
K201 73-0106-63 015097P Wet Air Evacuation System O
K428 16990C00L 73-0106-28 024500P Coolant Tank O
K4029 16989CO0L 73-0106-28 024500P Coolant Tank O
K4029PC 73-0106-42 O12660P Gaseous Diffusion Purge Cascade O
K5022 327298 73-01006-28 (124500P Freon Storage Tank 0
K5022 327300 73-0106-28 (124500P Freon Storage Tank O
Ko021 25431.0 73-0106-23 016310P Lube Ol Tark 0
K6022 2540L0 73-0106-23 016310pP Lube Oil Tank 0
K622 325172 73-0106-28 (124500pP Frecon Storage Tank O
K6023 254210 73-0106-23 (16310P Lube (nl Tank O
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Table 3.3 (continued)

Emission
K-25 source Permir Permit
Source
source number reference number type?
number
K6024 2541LO 73-0106-23 016310P Lube Oil Tank 8]
K6024 323285 73-0106-28 024500P Freon Storage Tank 8]
K6025 2545L.0 73-0106-23 016310P Lube Gil Tank 0
Ka026 25441.0 73-0106-23 016310P Lube Oil Tank 0
K602ZWAP 73-0106-93 024297P Evacuation Wet Air Pumps or Air Jets o
K704 316MO 73-0106-24 034218P Mineral Oil Tank O
K732 2140MO 73-0106-24 03421%P Mineral Qil Tank O
K762 2427TMO 73-0106-24 034218P Mineral (il Tank 0]
K762 2428MO 73-0106-24 034218P Mineral Oil Tank 0]
K792 2423MO 73-0106-24 034218P Mineral Qil Tank O
K792 2431MO 73-0106-24 (34218P Mineral Qil Tank 0]
K832CHROM 73-1106-10 024947P Chromate Storage Tank &)
K892CHROM 73-1106-10 024947P Chromate Storage Tank 9]
K892LIMESILO 73-1106-08 025120P Lime Silo 0
KB89INSAT 73-01006-28 024500P North Sulfuric Acid Tank O
K893SSAT 73-0106-28 024500P South Sulfuric Acid Tank o)
K8945ULFACID 73-0106-28 (24500P Sulfuric Acid Storage Tank O
K896SODASILO 73-1106-24 024758P Soda Silo O
K9021 23t10LO 73-0106-23 016310P Lube il Tank 0]
K9021 2318L.O 73-0106-23 016310P Lube Oil Tank 0]
K9022 2311LO 73-0106-23 016310P Lube Oil Tank 0]
K9022 2319LO 73-0106-23 016310P Lube Oil Tank O
K9022 2320L0 73-0106-23 016310F Lube Oil Tank 0]
K9022 2321L0O 73-0106-23 016310P Lube Oil Tank 6]
K9023 23121.O 73-0106-23 016310P Lube Oii Tank O
K9023 232210 73-0106-23 016310P Lube Gi} Tank 0
K9023 23231L.0 73-0106-23 016310P Lube Oil Tank 0
K9023 324383 73-0106-28 024500p0 Freon Storage Tank 0
K9023 324469FREON 73-0106-28 024500P Freon R-114 Storage Tank 0
K9023 324470FREON 73-0106-28 024500P Freon R-114 Storage Tank o
K9024 2313L.0 73-0106-23 016310P Lube Qil Tank O
K9024 232410 73-0106-23 016310P Lube Qil Tank O
K9024 2325L0O 73-0106-23 016310P Lube Qil Tank 0
K9025 231410 73-0106-23 016310P Lube Oil Tank O
K9025 2378LO 73-0106-23 016310P Lube Oil Tank 0
K9025 2379L0O 73-0106-23 016310P Lube Oil Tank O
K9025PCB1 73-1106-10 024947P PCB Qil Storage Tank 0
K9025PCB2 73-1106-10 024947 PCB Qil Storage Tank O
K9025PCB3 73-1106-10 024947pP PCB 0Oil Storage Tank O
K9025PCB4 T3-1106-10 024947P PCB 0il Storage Tank 0
K9026 2315L.0 73-0106-23 016310P Lube Qil Tank o
K9026 2380LO 73-0106-23 016310P Lube Gil Tank G
K9026 2381L0O 73-0106-23 016310P Lube Oil Tank O
K9026PCB1 ’ 73-1106-10 024947P PCB 0il Storage Tank 0
K9026PCB2 73-1106-10 024947P PCB Oil Storage Tank 0O
K5026PCB3 73-1106-10 024947P PCB Qil Storage Tank &)
K9027 2316L.O 73-0106-23 016310P Lube Oil Tank 0]
K9027 238210 73-0106-23 016310P Lube Qil Tank O
K9027 2383L0O 73-0106-23 016310P Lube Oil Tank 0
K028 2317L.O 73-0106-23 016310P Lube Oil Tank O
K9028 2384L.0 73-0106-23 ol16310p Lube Oil Tank 0
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Table 3.3 {continued)

Emission
K-25 source Permit Permit
Source
source number reference number type
number
K9028 238510 73-0106-23 016310P Lube Oil Tank O
K9028PCB 73-1106-10 024947P PCB Ot Storage Tank O
KSOUET 73-0106-93 024298P Exhaust Jet 0
KS90ZWAP 73-0106-93 024298P Evacuation Wet Air Pumps O
K-25-B-1 73-0106-19 016309P Heat Exchange Medium Freon for Plant O
K-732 2135MO 73-0106-24 034218P Mineral (il Tank O

“0 = operating; PTC = permit to construct.

3-18 Airborne, Ambient Air, Meteorological and External Gamma



Table 3.4. 1992 gross alpha and beta in ambient air at the Y-12 Plant

1992 Environmental Report Vol. 2, Oak Ridge

Station Number

(

Concentratior
1013 uCifem®)

st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Gross alpha
1 0.271+0.036 0.165+}.124 -0.026+-0.112 0.324+0.130
2 0.51310.056 -0.289+-0.124 0.051+0.112 0.2304£0.110
3 0.416£0.047 0.42340.149 0.149+0.130 0.28510.124
4 0.475+0.052 -0.307£-0.266 -0.730+-0.304 0.52120.311
5 (.569+£0.052 0.75640.150 0.053£0.117 0.70510.143
6 0.27520.047 0.26240.215 (.02040.169 0.45440.144
7 0.234+0.036 0.21110.148 (.032+£0.138 0.10910.124
8 0.35210.043 0.03320.138 ~0.1141-0.153 0.48110.131
9 0.492+0.049 0.11510.126 0.068+0.121 0.137+0.122
10 0.448+0.048 -0.092+-0.123 0.118+0.133 0.408+0.126
11 0.23140.033 0.23440.128 0.134+0.123 0.125+£0.112
12 0.46310.047 0.21210.130 0.06830.121 0.112+0.112
Gross beta

1 4.07840.140 3.35740.248 5.19340.264 6.280+0.299
2 6.38240.198 0.137+0.229 5.01440.255 6.537£0.275
3 6.3514+0.183 5.37940.301 6.25940.296 6.448+0.295
4 4,73040.163 2.24110.502 4.1050.605 5.32840.577
5 4.97240.154 4,19110.256 4.999+0.262 6.3501+0.288
6 2.270£0.135 2.42240.368 4,244+0,335 7.174+0.326
7 4.41240.156 3.56610.286 5.09210.299 5.99410.306
8 4,363H0.152 3.347+0.283 4.24610.326 6.227+0.285
9 5.207+0.161 4,240+0.271 5.28510.271 7.24240.320
10 5.429H).168 4.250+0.286 5.66610.292 6.581+0.288
11 4,797+0.151 3.784£0.256 5.488+0.272 6.75040.295
12 5.356+0.160 4.312+0.270 5.24310.271 6.725+£0.296
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Table 3.5. 1992 234U, 235U, 236U, and 22U in ambient air at the Y-12 Plant

Concentration
Station (1 0—]5 ].lCi/Cl'TlB)
number
st Quarter 2nd Quarter 3rd Quarter 4th Quarter

244 U
1 0.047240.0055 0.0748+0.0271 0.031610.00 0.04640.0087
2 0.1235+0.0121 0.0199+0.0160 0.0942+0.01 0.0700+0.0128
3 (3.2835+0.0216 0.4482+0.1003 0.2617+0.02 (1.1683+0 0285
4 0.3203+0.0254 0.2615+0.0901 0.1950+).02 0.2122+0.394
5 0.36274£0.0255 1.6897+0.3036 0.351440.03 0.1816+0.0315
6 0.08371£0.0100 0.0813+0.0366 0.1011+0.01 0.1440+0.0247
7 0.130920.0122 0.216020.06 10 0.15721+0.01 0.1283+0.0022
8 0.0920+0.0088 0.434040.0713 0.0716+0.01 0.0655+0.0122
9 0.0801+0.0086 0.1398+0.0416 0.064210.01 0.0575+0.0117
10 0.0548:0.0064 0.0730+0.0297 (1032753.00 0.0364£0.0077
11 0.043920.0055 0.1019+0.0325 (1.034940.00 0.0268+0.0060
12 0.0827£0,0087 0.0763+0.0303 0.044643.01 0.04760.0092

235 U
1 0.002120.0011 0.00194£0.0052 0.00174H3.00 0.00161£0.0011
2 0.0041+0.0018 a 0.0050+0.00 0.0030+0.0016
3 (LO1302£0.0030 0.0095£0.0110 0.0118+0.00 0.0088+£0.00:31
4 0.01134£0.0030 0.007320.0147 0.(H 200.00 0.012040.0058
5 0.014810.0029 0.0464+0.0238 0.0113+0.00 (.0063:0.0026
6 0.0030+0.0018 0.0044+0.0088 0.003840.00 .004920.0023
7 0.0075+0.0023 0.0139+0.0141 0.0074H).00 0.0043+0.0022
8 0.00460.0017 0.0679+0.0305 0.00260.00 0.0028+£0.0016
9 0.0037+0.0016 a 0.0018+H).00 0.0025£0.001 %
10 0.002910.0014 0.0030+£0.0063 0.0015£0.00 0.0022£0.0014
11 0.0018+0.0011 0.0025+0.0049 0.0018+0.00 (LO033+0.001K
12 0.0035£0.0015 a 0.0019:0.00 0.0033£0.018

L‘.?riU
1 0.0009£0.0006 a 0.0012+0.00 0.0005£0.0006
2 00016200010 a 0.004010.00 0.0008+£0.G007
3 0.0052+0.0017 a 0L.O066H).00 0.00200.0013
4 .0029+0.0013 @ 0.0037+0.00 0.0036£0,0029
5 0.0072:0.0018 0.00660.0077 0.006710.00 0.0032£0.0017
6 0.0023£0,0014 0.003610.0072 0.002310.00 0.0016+0.0011
7 0.0026£0.0013 0.0028+0.0056 0.001910.00 0.0025£0.0014
8 0.0019+0.0010 0.0110+£0.0110 0.002510.00 0.0017£0.0011
g {.0018£0.0010 a (.0007+H3.00 0.000610.0008
10 0.0012£0.0008 @ 0.000240.00 0.0N04£0.0007
11 0.0010£0.0007 17 0.0008+0.00 (0.0003+0.0005
12 0.0018£0.0011 0.00250.0049 (1L.OO0RH}.00 0.001 1£0.0009
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Table 3.5 (continued)

Concentration
Station (10—15 uCilcm’)
number
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
238 U
1 0.0095+0.0022 0.0081£0.0082 0.005410.00 0.008010.0026
2 0.0170+0.0035 0.0081+0.0104 0.0095+0.00 0.0139+0.0037
3 0.0185+0.0033 0.028040.0175 0.017240.00 0.0847+0.0153
4 0.0190+0.0036 0.011910.016% 0.017110.01 0.1116+0.0231
5 0.02000.0032 0.0221£0.0144 0.0149+0.00 0.0097+£0.0031
6 0.011940.0027 0.010740.0125 0.010110.00 0.009110.0030
7 0.01984+0.0036 0.0169£0.0140 0.0165£0.00 0.010240.0032
8 0.0288+0.0041 0.0456+0.0223 0.0197+0.00 0.008510.0028
9 0.0210+£0.0037 0.0288+0.0166 0.0149+3.00 0.0102+0.0034
10 0.0160£0.0031 0.020240.0146 0.009740.00 0.00700.0026
11 0.012940.0027 0.0118+£0.0010 (0.0081+0.00 0.0053+0.0021
12 0.0158+0.0031 0.0074+0.0086 0.0107£0.00 0.0063+0.0022
“Nao data available.
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Table 3.6. 1992 monthly fluoride averages in ambient air at the Y-12 Plant®

Average concentrations

Station {ng/m*)
Jan Feb Mar Apr May Jun
1 <0.0077 <0.0076 <(0.0075 <0.0088 <0.0072 «<0.0078
2 <0.0097 <0.0082 <(.0107 b b b
3 <().0088 <0.0081 <(+.0078 <0.0072 <0.0070 <0.0070
4 <(10103 <0.0088 <0.0110 <0.0070 <0.0070 <0.0070
3 <0.0779 <0.1285 <(.1402 <0.1402 <0.1402 <0.1402
6 <{}.0089 <0.0125 <(0.0110 <(0.0127 <0.0124 <0.0070
7 <0.0091 <(L0081 <(1.0068 <0.0064 <0.0070 <{.0070
8 <0.0077 <0.0079 <0.0074 <0.0072 <0.0073 <().0073
9 <0.0085 <0.0078 <0.0073 <0.0070 <0.0070 <(.0N76
10 <{.0077 <().0070 <0.0065 <{.006% <0.0073 <0.0070
11 <0.0075 <0.0074 <0.0073 <0.0075 <().0070 <(.0068
Jul Aug Sept Gt Nov Dec
1 <(.0086 <0.0095 <(.0094 <0.0104 <().0091 <0.0101
2 <(0.0072 <(1.0095 <(+.0095 <0.0100 <0.0122 <(),0093
3 <(L.0079 <0.0086 <0.0138 <0.0076 <0.0092 <(.0081
4 <0.0082 <(.0087 <0.0101 <0.0079 <0.0151 <0.01G9
5 <0.1542 <0.2103 <().1402 b <0.0060 <0.0064
6 <(.0071 <(LOOBO <0.009¢ <0.0079 <0.0081 <0.0071
7 <0.0076 <0.0075 <(.0094 <(LO0R2 <(.0697 <0.0081
8 <0.0091 <0.0088 <0.0099 <0.0117 <0.0079 <(0.077
9 <().0082 <().0090 <{.0103 <0.0077 <0.0075 <(2.0073
HY] <0.0076 <0078 <(0.0099 <0.0077 <0.0076 <0.0073
11 <0.0081 <0.0092 <0.0083 <0078 <{1.0078 <N.0075

“Tennessee standard for 30-d average = 1.2 pe/m?.
*lavalid sample or no sample (downtime).
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Table 3.7. 1992 total suspended particulates in air at the Y-12 Plant

Concentration? Concentration?
Sample date (ng/m?) Sample date (ng/m®)

East West East West
Jan b b
Feb b b
March b b
April b b
05/01/92 4936 36.14 09/04/92 20.28 19.03
05/07/92 15.98 24,10 09/10/92 31.88 43,79
05/13/92 34.53 28.09 09/16/92 41.36 b
05/19/92 20.61 46.43 09/22/92 16.59 20.58
05/25/92 18.20 13.45 09/28/92 26.34 20.26
05/31/92 35.39 27.06 10/04/82 10.84 b
06/06/92 46.22 73.02 10/10/92 18.88 b
06/12/92 28.14 15.24 10/16/92 30.23 b
06/18/92 4418 33.55 10/22/92 50.16 b
06/24/92 51.73 41.31 10/28/92 34.41 b
06/30/92 29.57 31.33 11/03/92 18.26 19.83
07/06/92 15.08 14.24 11/09/92 31.03 b
07/12/02 b 32.39 11/15/92 12.69 8.68
07/18/92 b 3.15 11/21/92 8.83 1.57
07/24/92 b 21.95 11/27/92 11.4% 9.78
07/30/92 36.15 2742 12/03/92 21.74 11.93
08/05/92 30.75 59.41 12/09/92 30.65 19.94
08/11/92 40.20 2431 12/15/92 30.79 16.99
08/17/92 38.50 37.60 12,2192 11.37 10.94
08/23/92 28.60 21.71 12/277/92 12.89 10.43
08/29/92 16.42 16.44

“Previous Tennessee primary air quality standard = 260 lg/(m%24 h). Previous Tennessee secondary air quality standard =

150 pg/tm3/24 h). TSP is no longer regulated.
bInvalid sample or no sample (downlime)
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Table 3.8. 1992 PM 10 concentrations in air at the Y-12 Plant

Concentration?®

Concentration?

Sample {ug/m*) Sample (ng/m”)

Daze East Date East

West East collocated West East collocated

Jan b b b
Feb b b b
March b b b
April b b b
5/1/92 16.26 26.80 23.38 9/4/92 9.17 10.81 b
5/7/92 11.50 11.05 10.18 9/10/92 17.45 18.00 b
5/13/92 19.42 19.65 20.56 9/16/92 h b b
5/19/92 23.47 24.07 28.48 9/22/92 12.03 9.47 b
5/25/92 10.76 12.40 11.82 9/28/92 11.38 11.49 b
5/31/92 28.34 19.91 20,02 10/4/92 .18 8.60 b
6/6/92 h b b 10/10492 8.43 8.60 7]
6/12/92 b b b 10/16/92 b 20.96 b
6/18/92 b b b 10/22/92 b 24.69 b
6/24/92 b b 2] 10/28/92 27.76 27.81 b
6/30/92 b b b 11/3/92 8.74 7.60 228
7/6/92 b b b 11/9/92 13.47 18.38 b
7/12/92 b b b 11/15/92 3,29 4.26 b
7/18/92 b b b 11/21/92 1.44 1.5 b
T7/24/92 b b b 11/27/92 3.87 4.51 0.17
7/30/92 b b b 12/3/92 5.38 7.56 319
8/5/92 b b b 12/9/92 13.67 14.63 5.05
B/11/92 19.95 22.35 b 12/15/92 0.08 16.48 6.9%8
8/17/92 29.14 28.69 b 12/21/92 2,35 3.73 b
8/23/92 21.46 19.82 b 12/27/92 7.94 978 b
8/26/92 12.12 10.12 b

*Tennessee primary air quality standard = 260 pug/m%24 h. Tennessee secondary air quality standard = 150 pg/m3/24 h

Mavalid sample or no sample (downtime). Calibration instrument in shop for repairs 6/6/92 thru 8/5/92.
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Table 3.9. Atmospheric adsorbable gas concentrations at ORNL
air monitoring stations during 1992

Number detected/ Concentration of detected values (10715 pCi/mL)
1 i
e “;1::: cltsgf Max Min Mean” Standard Percent
p error of mean of DCG*

131'1

1 0/25 d d d d d

2 0725 d d d d d

3 0723 d d d d d

7 1/24 55 5.5 5.5 d d
1331

1 225 6.9 5.1 6.0% 0.91 <0.01

2 225 9.0 8.1 B.6* 0.47 <(.01

3 3/23 25 4.7 11 6.6 d

7 2124 5.8 5.0 5.4* 0.43 <0.01
135,

1 2/25 71 28 50 21 d

2 1/25 69 69 69 d d

3 1123 35 35 s d d

7 1724 45 45 45 d d

ZJ‘ZPb

1 1/25 150 150 150 d d

2 /25 d d d d d

3 0/23 d d d d d

7 224 24 22 23 0.77 0.029

alocations of ORNL perimeter stations are shown in Figs. 3.17 and 3.18, Vol. 1.

bMeans marked with an asterisk (*) are statistically determined to be significantly different from zero.

Percent of DCG = Mean/DCG x 100. The derived concentration guide (DCG) for 1311 §5 400,000 % 10715 pCi/mL; for *¥¥ is
2 % 10~ pCi/mL; for 135Tis 1 % 1078 uCimL; and for 2!2Pbis & x 1071 uCi/mL.

4Not applicable.
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Table 3.10. Tritium concentration in ambient air on the ORR during 1992

Concentration of detected values

Number detected/ (1076 pCi/mL)
Station® number of
samples Max Min Mean® Standard Percent

error of mean of DCG®

3 13/13 64 4.5 1o* 49 0.019
37 373 85 10 38 24 d
38 343 27 13 18* 4.7 0.018
39 33 650 49 280 190 d
40 2/3 13 24 7.7 5.4 d
42 313 50 18 30 9.9 0.030
46 3 50 3.1 22 14 d
48 /13 52 29 22% 5.1 0.022
51 2/3 9.1 44 6.7 2.3 d
52 23 190 54 100 95 d
Summary 44/50 650 24 42* i5 0.042

“Station locations are shown in Figs. 3.17, 3.18, and 3.19, Vol. 1.

"Means marked with an asterisk (*) are statistically determined to be significantly different from zero.

“Percent of DCG = Mean/DCG x 100. The derived concentration guide (DCG) for trtium is 0.1 pCi/mL. The
concentration guide assumes that 50% of the tritium is absorbed through the skin.

4Not applicable.

3-26 Airborne, Ambient Air, Meteorological and External Gamma



1992 Environmental Report Vol. 2, Oak Ridge

Table 3.11. 1992 continuous ambient air monitoring data at ORNL"

Significant concentrations
(10715 pCifmL)

Analysis
Station Percentage Station Percentage Station Percentage
1 DCGP 2 DCG? 3 DCG?
24Cm ¢ ¢ 0.021 0.052 ¢ c
80 c c c c c I
137¢y ¢ c ¢ ¢ 0.09 <0.01
238py ¢ ¢ ¢ ¢ ¢ ¢
23%py c c ¢ c 0.0028 0.014
228Th 0.041 0.10 0.038 0.095 0.011 0.028
230 0.053 0.13 0.036 0.090 0.043 0.11
2327 0.043 0.61 0.019 0.26 0.024 0.35
Total Sr c I c c c ¢
nay 0.027 0.030 0.022 0.024 0.04 0.045
25y 0.006 0.0060 ¢ c 0.0048 0.005
238y 0.016 0.016 0.015 0.015 0.02 0.02
. Station Percentage

Analysis - DCG?
M40m 0.03 0.076
60Co c ¢
ey 0.029 <0.01
2381;u ¢ ¢
239Pu c c
28T 0.028 0.070
230 0.038 0.094
B2y 0.023 0.33
Total St 0.070 <0.01
B4y 0.044 0.049
235U c c
38y 0.021 0.021

aSee Fig. 3.17 in Vol. 1 for monitoring locations.

bpercentage of DCG = average/derived concentration guide (DCG) x 100. The DCG for 240Cm is 4 x 1074 uCi/ml.; °Co is
8 x 10-1 pCifmL; 13Cs is 4 x 10719 pCifmL; 238Pu is 3 x 1071 uCmL; PPu is 2 x 10°1 pC/mL; 228Th is 4 x 10714 pCi/mL; 23°Th
is 4 x 10714 uCi/mL; 232Th is 7 x 10715 pCi/mL; total St is 9 x 10712 uCimL; 24U is 9 x 1074 nCimml; 2350 is 1 x 10713 pCismL;
2805 §5 1 x 10713 pCifml.. Source for DCG is DOE Order 5400.5, “Radiation Protection of the Public and the Environment.”
Chap. [II.

“Not detected.
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Table 3.12. 1992 continuous ambient air monitoring data at the ORR?

Significant concentrations

(10715 uCi/mlL)
Analysis
Station Percentage Station Percentage Station Percentage
35 DCG? 37 DCGH 38 DCGP
Mem 0.05 0.13 c ¢ ¢ ¢
80Cq 0.15 <(.01 ¢ c c c
137y c ¢ c c c c
238py c I f [o c c
2399py c I c ¢ c c
228y ¢ c 0.0079 0.020 0.0075 0.019
230Th 0.019 0.049 0012 0.030 0.023 0.056
ERES I 0.0083 0.12 0.0066 0.094 0.0071 0.10
Total Sr ¢ c c c c c
By 0.036 0.040 0.0050 0.0060 0.023 0.025
35y c ¢ 0.0086 0.0090 c c
B8y 0.0094 0.0090 0.021 0.021 0.0098 0.010
Analysi Station Percentage Station Percentage Station Percentage
alysis 39 DCG? 40 DOG 42 DCG?
Mem c c c c c c
S0Co 0.096 <0.01 ¢ c ¢ c
i!?cs c h ¢ c - ¢
38py ¢ c C c ¢ c
239py, c c c I ¢ ¢
2281 0.016 0.041 0.0078 0.019 0.0050 0.012
230Th 0.011 0.028 0.015 0.038 0.012 0.030
232Th 0.0063 0.090 0.0073 0.10 0.0052 0.074
Total Sr c c c c ¢ c
LAS 0.031 0.034 0.12 0.13 0.050 0.055
15y 0.0047 0.0050 0.0087 0.0090 c ¢
8y 0.019 0.019 0018 0.018 0.015 0015
Analvsis Station Percentage Station Percentage Station Percentage
Y 46 DCGH 48 DCGE 51 DCG
M0 ¢ c ¢ ¢ I8 o
80Co 0.096 <0.01 0.062 <0.01 c ¢
1370y c [ c c C I3
28 ¢ ¢ 0.0040 0.013 0.0044 0.015
139py c s c C I ¢
228Th 0.011 0.028 3.0066 0.017 ¢ ¢
30TH 0.022 .056 0.018 0.045 0.010 0.025
2MTh 0.011 0.16 0.0060 0.086 0.0029 0,041
Total Sr ¢ ¢ 0.072 <{.01 0.10 0.0010
My 0.21 0.24 0.032 0.035 0.034 0.038
35y 0.052 0.052 0.0059 0.0060 0.0029 0.0030
238y 0.032 0.032 0.012 0.012 0.011 0.011
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Table 3.12 {continued)

. i Percent
Analysis St;t;on eDCGig“

HCm ¢ c
0o ¢ ¢
137¢g 0.048 <0.01
238Pu c c
239Pu c c
228Th 0.0084 0.021
2301, 0.021 0.052
232Th 0.0047 0.068
Total Sr c ¢
34y 0.027 0.030
25y 0.0050 0.0050
238y 0.0074 0.0070

9See Figs. 3.18 and 3.19 in Vol. 1 for monitoring locations.

bPercentage of DCG = average/derived concentration guide {DCG) x 100. The DCG for 2Cmis 4 x 107 pCi/mL; 80C0 is
8 x 1071 pCifmL; 37Cs is 4 x 10710 pCi/mL; 2%8Pu is 3 x 1071 pCi/mL; 2°Pu is 2 x 10714 uC/mk.; 2Th is 4 x 1074 pCi/mL;
20Th is 4 x 10~ pCi/mL; 2Th is 7 x 10713 uCi/mL; total Sris 9 x 10712 pCismL; 24U is 9 x 10714 pCifml; 25U is 1 x 107
UCV/mL; 238U is 1 x 1071? pCi/mL. Source for DCG is DOE Order 5400.5, “Radiation Protection of the Public and the Environment,”

Chap. III.
“Not detected.
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ORNL-DWG 93M-5108

WITH 93.1 PERCENT OF
POSSIBLE DATA
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Fig. 3.1. 1992 wind rose for K-25 tower MT1 (10-m level), with 93.1% of possible data.
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Fig. 3.2. 1992 wind rose for K-25 tower MT1 (60-m level), with 96.2% of possibie data.
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ORNL-DWG 93M-5106

WITH 96.9 PERCENT OF
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Fig. 3.3. 1992 wind rose for K-25 tower MT7 (10-m level), with 96.9% of possible data.
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Fig. 3.4. 1992 wind rose for K-25 tower MT7 {30-m level), with 95.5% of possible data.
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ORNL-DWG §3M-5110
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Fig. 3.5. 1992 wind rose for ORNL tower MT2 (10-m level), with 95.2% of possible data.
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Fig. 3.6. 1992 wind rose for ORNL tower MT2 (30-m level), with 94.7% of possible data.
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ORNL-DWG 93M-5112
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Fig. 3.7. 1992 wind rose for ORNL tower MT2 (100-m level), with 93.3% of possible data.
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Fig. 3.8. 1992 wind rose for ORNL tower MT3 (10-m level), with 95.2% of possible data.
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ORNL-DWG 93M-5114

WITH 85.4 PERCENT COF
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Fig. 3.9. 1892 wind rose for ORNL tower MT3 (30-m level), with 95.4% of possible data.
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Fig. 3.10. 1992 wind rose for ORNL tower MT4 (10-m level), with 96.2% of possible data.
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WITH 96.2 PERCENT OF
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Fig. 3.11. 1992 wind rose for ORNL tower MT4 (30-m level), with 96.2% of possible data.
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Fig. 3.12. 1992 wind rose for Y-12 Plant tower MTS {east) (10-m level), with 99.3% of possible data.
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ORNL-DWG 93M-5029
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POSSIBLE DATA

ESE

m/s

10.0
o 40 80 80

o I |

45 B9
134 179 204

mph

Fig. 3.13. 1992 wind rose for Y-12 Plant tower MT5 (east) (30-m level), with 98.0% of possible data.
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Fig. 3.14. 1992 wind rose for Y-12 Plant tower MT5 (east) (100-m level), with 99.4% of possible data.
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ORANL-DWG 93M-5031
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Fig. 3.15. 1992 wind rose for Y-12 Plant tower MT6 (west) (10-m level), with 89.1% of possible data.
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Fig. 3.16. 1992 wind rose for Y-12 Plant tower MT6 (west) (60-m level), with 99.4% of possible data.
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Table 4.1. 1992 Y-12 Plant annual summary for upper Bear Creek nonradiological data km 11.977

Number of Concentration” Reference  Number of values
Parameter samples Value” exceeding reference
P Max Min Av g
Arsenic 52 <0.005 <0.005 <(.005 0.360 0
Cadmium 52 0.135 <0.0003 <0.008 0.004 274
Chromium 52 0.013 <0.001 <0.002 0.016 0]
Cyanide 51 0.017 <0.002 <0.002 0.022 0
Lead 52 0.01 <0.0004 <0.0029 0.082 0
Mercury 52 0.001 <(0.0002 <0.0002 0.00015 52¢
Nitrate (as N) 32 320 14 122 f f
Dissolved oxygen 52 14.1 6.4 9.6 kY 0
Phenols 52 0.008 <0.001 <0.002 f f
Total dissolved solids 52 3000 120 1168 rf f
Total suspended solids 52 23 <5 <6 f f
Selenium 52 0.002 <0.002 <0.002 0.020 0
Thallium 52 <0.005 <0.001 <0.001 f f
pH, standard units 52 8.2 6.9 f 6.5-8.5% 0
Aluminum 52 1.84 0.04 0.17 ! f
Barium 52 1.01 <(.088 <(0.417 f f
Beryllium 52 <0.0004 <0.0004 <(0.0004 0.0013 0
Boron 52 0.166 0.027 0.065 f f
Calcium 52 454 <48.7 <215.2 f f
Cerium 52 <0.02 <0.02 <0.02 f f
Cobalt 52 0.007 <0.002 <0.003 f f
Copper 52 0.007 <0.006 <0.006 0.018 0
Gallium 52 <0.02 <0.02 <0.02 f I
Iron 52 1.97 <0.06 <0.13 f f
Lithium 52 <0.02 <0.02 <0.02 I f
Magnesiam 52 589 6.5 29.7 I f
Manganese 52 324 0.012 1.111 f f
Molydenum 52 <(0.006 <0.006 <(.006 f i
Nickel 52 0.08 <(0.008 <0.029 1.400 0
Niobium 52 <(3.01 <0.01 <0.01 I I
Phosphorus 52 <0.05 <0.05 <0.05 f f
Potassium 51 8.1 2.1 4.6 f I
Scandium 30 0.0005 <0.0004 <(0.0004 f f
Silver 52 <0.006 <0.006 <0.006 0.004 52¢
Sodium 52 59.8 126 377 f !
Strontium 52 1.27 0.143 0.644 f 7
Thorium 52 0.01 <().01 <0.01 I I
Titanium 52 0.02 <0.01 <0.01 f f
Vanadium 52 <0.004 <0.004 <0.004 f f
Zing 52 0.02 <(.01 <(0.01 0.117 0
Zirconium 52 <001 <0.004 <0.004 f f
PCB, total 52 <0.0005 <0.0005 <0.0005 0.000001 52¢
Volatile organics, total 52 <0.01 <01.01 <0.01 544 }

fSec Fig. 4.3 in Vol.1.

b All units in mg/L unless otherwise indicated.

“Tennessee Water Quality criteria.

dReference value represents the dissolved form of this metal only. The actual data are representative of all forms.
“The analytical detection limit for this parameter is higher than the reference value.

/Not applicable.

&Minimum value/maximum value.
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Table 4.2. 1992 Y-12 Plant annual summary for upper Bear Creek radiological data km 11.97%

Number of Concentration Standard Percentage
Parameter samples error of DCG
ples Max Min Av

Alpha activity (pCi/L) 52 318 0.07 127 9 b
Americium-241 (pCi/L) 52 0.29 —0.58 0.035 (0.02 0.16
Beta activity (pCi/L) 52 740 0.13 248.71 20.34 b
Neptunium-237 (pCi/L) 52 2.5 0.01 1.13 0.10 3.77
Plutonium-238 (pCi/L) 52 0.7 0.2 0.01 0.02 0.03
Plutonium-239/240 (pCi/L) 52 0.18 -0.08 0.02 0.01 0.07
Technetium-99 (pCi/mL) 52 1.22 0.04 045 0.04 0.0004
Uranium. total (mg/L) 52 0.752 <0.055 <0.220 0.015 b
Uranium-235 (%) 52 0.44 0.33 0.37 0.003 b

4See Fig. 4.3 in Vol. 1.
FNot applicable.
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Table 4.3. 1992 Y-12 Plant annual summary for upper Bear Creek nonradiological data km 12.4°

Number of Concentration” Reference  Number of values
Parameter sampl et di i
ples Max Min Av value! exceeding reference

Arsenic 52 <0.005 <0.003 <0.005 0.360 \;
Cadmium 52 0.011 <0.0003 <0.001 0.004 14
Chromium 52 0.011 <0.001 <0.002 0.016 |
Cyanide 51 <0.007 <0.002 <0.002 0.022 0]
Lead 52 0.02 <0.0006 <0.003 0.082 0
Mercury 52 0.001 <0.0002 <0.0002 0.00015 52¢
Nitrate (as N) 52 43 24 243 f f
Dissolved oxygen 52 10.2 4.6 6.9 38 0
Phenols 52 0.004 <0.001 < {.002 ! f
Total dissolved solids 52 1900 76 736 f f
Total suspended solids 52 21 <3 <5.9 f f
Selenium 52 <0.002 <0.002 <0.002 0.020 0
Thallium 52 0.05 <(.001 <0.002 f f
pH, standard units 52 87 6.7 f 6.5-8.5" 0
Aluminum 52 098 <0.04 <0.12 i f
Barium 52 0.496 <(.018 <0.084 f f
Beryllium 52 <0.0004 <(1.0004 <0.0004 0.0013 0
Boron 52 0.141 0.021 0.084 i f
Calcium 52 293 21.8 153.3 f f
Cerium 52 <0.02 <0.02 <0.02 f f
Cobalt 52 <0.002 <(.002 <0.002 f f
Copper 52 <0.006 <0.006 <0.006 0.018 0
Gallium 52 <0.02 <002 <0.02 f S
Iron 52 1.25 <0.06 <0.13 f f
Lithinm 52 0.02 <(.02 <0.02 f f
Magnesium 52 43.1 293 21.75 f S
Manganese 52 0.328 0.005 0.027 f f
Molydenum 52 <0.006 <0.006 <0.006 f f
Nickel 52 <0.025 <(0.008 <0.008 1.400 0
Niobium 52 <0.01 <0.01 <0.01 f f
Phosphotus 52 <0.09 <0.05 <0.05 f f
Potassium 52 84 2.5 49 f f
Scandium 30 0.0004 <0.0004 <0.0004 i i
Silver 52 <0.006 <0.006 <0.006 0.004 52¢
Sodium 52 759 1.9 48.6 f f
Strontium 52 0911 0.043 0.409 f I
Thorium 52 0.01 <0.01 <0.01 f f
Titanium 52 0.02 <0.01 <0.01 f f
Vanadivm 52 <0.004 <0.004 <0.004 S f
Zinc 52 0.04 <0.01 <0.01 0.117 0

© Zirconium 52 <0.01 <0.004 <0.004 f f
PCB, total 52 <0.005 <0.0005 <0.0006 0.000001 52¢
Volatile organics, total 52 <0.01 <0.01 <0.01 544 0

4See Fig. 4.3 in Vol.1.

5All units in mg/L unless otherwise indicated.

“Tennessee Water Quality criteria.

dReference value represents the dissolved form of this metal only. The actual data are representative of all forms.

“The analytical detection limit fer this parameter is higher than the reference value.

fNot applicable.
EMinimum value.
EMinimum value/maximum value.
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Table 4.4. 1982 Y-12 Plant annuat radiological summary for upper Bear Creek
radiological data km 12.4%

Number of Concentration Standard Percentage
Parameter samples error of DCG
’ Max Min Av
Alpha activity (pCi/L) 52 750 0.17 285 19 b
Americium-241 (pCi/L) 52 0.63 -0.25 0.10 0.03 032
Beta activity {(pCi/L) 52 430 (.06 112 11 b
Plutonium-238 (pCi/L) 52 (.33 —0.16 0.02 0.01 .04
Plutonium-239/240 (pCi/L) 52 0.69 -0.15 0.02 0.02 .07
Neptunium-237 (pCi/L) 52 22 0.04 0.70 0.05 2.35
Technetium-99 (pCi/mL) 52 10 -0.04 0.27 0.19 0
Uranium,. total {mg/L.) 52 0.844 0.m7 0.571 0.023 b
Uranium-235 (%) 52 0.4 0.28 0.33 0.004 b

“See Fig. 4.3 in Vol. L.
bNot applicable.

Table 4.5. 1992 annual radiological summary Y-12 Plant diversion ditch?

Number of Concentration Standard Percentage
Parameter £DCG
samples Max Min Av error 0
Therium, total (mg/L) 49 0.012 <0.003 <0.003 0.0002 b
Uranium-235, total (mg/L.) 49 0.050 0.010 0.023 0.002 b
Uranium-235 (%) 49 (.85 0.31 0.44 0.1 b

“See Fig. 4.3 in Vol. 1.
FNot applicable.
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Table 4.6. 1992 Y-12 Plant annual nonradiological data summary for Station 177

(EFPC 23.4 km, near junction of Bear Creek and Scarboro Road)

Number of Concentration” Reference  Number of values
Parameter samples value® exceeding reference

P Max Min Av &
Mercury 248 0.0089 0.0005 0.0017 0.00015 2484
Nitrate 248 16 <0.1 <5.2 e e
Total phosphorus 248 074 <0.14 <0.33 e e
Copper 248 0.032 <(.006 <0.008 0.018 9
Zinc 248 0.31 0.02 0.06 0.117 16
Chromium 248 0.03 <0.006 <0.006 0.016 2
Molybdenum 248 0.03 <0.006 <0.007 e e
Lithium 248 0.2 <0.02 <0.03 e e
Selenium 248 0.002 <0.002 <(.002 0.020 ¢
Cadmivm 248 <0.02 <0.004 <0.004 0.004 1
Lead 247 0.061 <0.001 <0.004 0.082 0
Nickel 248 0.04 <0.0008 <(.008 1.400 0
Calcium 247 100 39.6 57 e e
Magnesium 247 21.7 6.7 1t e e
Sodium 248 439 7.1 16.9 e e
Potassium 248 47 1.5 2.2 e e
Sulfate 248 150 <5 <63 e e
Chloride 248 33 8 18.4 e e
Fluoride 248 72 0.38 1.3 e e
Total suspended solids 248 310 <5 <13 e e
Tortal dissolved solids 247 32000 0.32 421 e e
Alkalinity 248 200 69 108 e e
Total orgainic carbons 246 29 <2 <17.2 e e
Residual chlorine, total 251 79 0 0.09 e e
Cadmium (AA) 247 0.011 ~-0.0005 <0.0009 e e
Temperature, °C 310 36 11 20 e e
pH. standard units 317 8.8 74 e 6.5/8.5 0/16
Dissolved oxygen 299 10.3 2.8 7.4 3 1
Conductivity, mhosfcm 206 4712 0 6.3 e e
Tetrachloroethene 247 <0.010 <0.010 <0.010 0.088 0

9Flow during operations and/or discharging.
bUnits are in mg/l. unless otherwise noted.
“Tennessee Water Quality criteria,

9The analytical detection limit for this parameter is higher than the reference value.

“Not applicable.

Minimum value/maximum value.
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Table 4.7. 1992 Y-12 Plant annual radiological data summary for Station 179

{(EFPC 23.4 km, near junction of Bear Creek and Scarboro Road)

Number of Concentration Standard Percentage
Parameter
samples Max Min Av error of DCG
Alpha activity (pCi/L} 53 83 0.02 18.99 1.81 b
Beta activity (pCi/L}) 53 27 0.02 1234 0.85 b
Neptunium-237 (pCi/L) 53 0.53 -0.22 0.06 0.02 0.20
Radium-226 (pCi/L) 49 8.9 -2.2 1.3 0.2 1.3
Radium-228 (pCi/L) 21 5.4 -3.3 0.41 0.36 0.41
Strontium-90 (pCi/L) 52 35 -3.8 1.9 0.77 0.19
Thorium, total (mg/L} 53 0.015 <().003 <(.003 0.0002 b
Uranium, total (mg/L) 52 0.108 0.011 0.026 0.002 b
Uranium-235 % 53 5.1 0.26 0.54 0.09 b
Plutonium-238 (pCi/L} 52 0.34 -0.22 0.058 0.017 0.145
Plutonium-239/240 (pCi/L) 52 0.84 -0.18 0.035 0.018 0117
Technetium-99 (pCi/L) 48 0.09 -0.08 0.010 0.005 0.00001
Thorium-234 (pCi/L) 53 67 (.08 88 1.3 0.09
Thorium-228 (pCi/L) 53 2.6 0.07 0.85 0.08 0.2
Thorium-230 (pCi/L) 53 2.2 ~0.003 0.32 0.06 0.11
Thorium-232 (pCi/L) 52 0.21 -0.08 0.06 0,009 0.113
Uranium-234 (pCi/L) 53 110 .22 774 2.10 1.55
Uranium-235 (pCi/L) 53 4.3 0.01 0.38 Q.08 0.06
Uranivm-238 (pCi/L) 53 67 0.36 9.03 1.24 1.5

“Flow during operations and/or discharging.
#Not applicable.
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Table 4.8. Y-12 Plant release of uranium to the
off-site environment as a liquid effluent

Year Uranium (Ci) Uranium (kg)
Station 17
1988 0.164 220
1989 0.20 316
1960 0.135 197
1991 0.162 235
1992 0.087 130
OCutfall 304
1988 0.052 94
1989 0.138 244
1980 0.131 204
1991 0.082 159
1992 0.060 110
Total off-site release
1088 0.22 314
1989 0.34 560
1990 0.27 401
1991 0.24 394
1992 0.15 240
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Table 4.9. 1992 annual nonradiclogical data summary

City Fiow Monitoring Station (northeast of Y-12 Plant)

Concentration?

Number of Reference Number of values
Parameter b ;
samples Max Min Av value exceeding reference
pH. standard units 46 8.3 6.8 c 6.5-8.54 0
Cyanide 45 0.014 <{().002 <0.003 0.014 0
Qil and grease 46 16 <2 <6 20 0
Phenols 45 0.039 <{).00% <(0.013 10 0
Total volatile organics 46 0.016 <0.01 <0.01 ¢ ¢
Benzene 46 <001 <(}.01 <0.01 ¢ C
Methylene chloride 46 <0.01 <0.01 <0.01 c C
Trichlorocthylene 46 <0.01 <0.01 <0.01 c c
Toluene 46 <0.01 <0.001 <0.01 c ¢
Total chlorinated hydrocarbons 46 0.016 <0.01 <0.01 c ¢
Biochemical oxygen demand 45 120 <5 <42 300 0
Chemical oxygen demand 46 200 <5 <1 c ¢
Hexavalent chromium 45 0.05 <{}.01 <0011 c c
Trivalent chromium 46 0.006 —0.044 -0.005 ¢ ¢
Mercury 46 0.0031 <0.0002 <0.001 0.1 0
Total Kjeldahl nitrogen 46 24 1.5 11.4 90 0
Total suspended solids 46 61 <5 <28 300 0
Sclenium 46 <(.002 <0.002 <(.002 c c
Aluminum 46 0.51 0.08 0.19 c c
ATsenic 46 <0.4 <(0.04 <(.03 0.1 1
Barium 46 0.0613 0.0346 0.046 c ¢
Beryllium 46 (0.0008 <0.0004 <(1.0004 c ¢
Boron 46 0.078 .02 0.036 c ¢
Cadmium 46 <0.004 <0.004 <(1.004 c ¢
Calcium 46 499 356 419 c c
Cerium 46 <(.02 <.02 <(.02 c c
Total chromium 46 0.014 <0.006 <(.006 0.44 0
Cobalt 46 <0.002 <0.002 <(0.002 c ¢
Copper 46 0.061 <0.006 <0.014 0.04 15
Gallium 46 <0.02 <0.002 <(0.02 c c
Iron 46 1.26 017 0.33 1.5 0
Lcad 46 0.02 <().02 <0.02 ¢ c
Lithium 46 0.05 <{().02 <0.02 C c
Magnesium 46 11 8.2 9.8 ¢ c
Mangancse 46 0.119 0.048 0.078 1.0 O
Molybdenum 46 <0.006 <(1.006 <(2.006 c ¢
Nickel 46 <0.008 <0.008 <(LO0OR .10 0
Nicbium 46 <0.01 <().01 <(1.01 ¢ c
Phosphorus 46 4.74 0.53 2.13 c ¢
Potassium 46 10.1 2 59 ¢ c
Scandium 26 <0.0004 <0),0004 <0.0004 c c
Silver 46 0.05 <0.006 <(.008 0.01 1
Sodium 46 19.5 6.4 12.8 ¢ ¢
Strontium 46 0.13 0.09 0.11 c c
Thallium 40 0.4 <0.03 <(.04 ¢ c
Thorium 46 <(.01 <0.01 <0.01 c c
Titanium 46 0.02 <0.01 <0.01 ¢ ¢
Vanadium 46 <0.004 <0.004 <0.004 c c
Zinc 46 0.24 <0.06 <0.12 0.094 30
Zirconium 44 <0.004 <(0.004 <(.004 c ¢

2All units are in mg/L unless noted otherwise.
bSanitary Sewer Industrial Discharge Permit limits,

‘Not applicable.

Minimum value/maximum valug.
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Table 4.10. 1992 annual radiological data summary

City Flow Monitoring Station (northeast of Y-12 Plant)

Concentration

Number of Standard Percentage
Parameter samples error of DCG
Max Min Av
Alpha activity {pCi/L} 46 130 —4.4 11.1 2.800172 a
Beta activity (pCi/L) 46 32 —40 10.3 1.421704 a
Plutonium-238 (pCi/L.} 46 0.46 -0.38 0.03 0.023529 0.08
Plutonium-239/240 (pCi/L.) 46 0.21 -0.22 —0.0002 0.011705 0.00
Uranium-234 (pCi/L) 46 11 2 38 0.241534 0.8
Uranjum-235 (%) 46 2.56 022 0.86 0.056564 a
Uranium-238 (pCi/L) 46 7.8 09 23 0.18106 0.38
Uranium, total (mg/L} 46 0.017 0.003 0.007 a 0
Gamma activity (pCi/L) 46 780 -19 50 18.50509 a
“Not applicabie.
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Table 4.11. 1992 annual nonradiological data summary

Union Valley Flow Monitoring Station (east of Y-12 Plant)

Concentration®

Number of Refcrence  Number of values
Parameter samples lue? Jdi f
p Max Min Av value exceeding reference
pH, standard units 46 82 6.8 c 6.5-8.54 0
Cyanide 45 0.044 <0.002 <0.005 0.014 3l
(il and grease 46 1174.8 <1.64 <41.6 20 11
Phenols 45 0.14 <0.001 <0.03 10.0 0
Total volatile organics 46 <0.39 <0.01 <0.02 c c
Benzene 40 <1 <0.01 <0.01 c c
Methylene chloride 46 0.1 <0.01 <0.01 ol c
Trichloroethylenc 46 <(.1 <0.01 <0.01 c ¢
Toluene 46 <0.1 <0.01 <0.01 ¢ c
Total chlorinated hydrocarbons 46 0.39 <0.01 <0.02 ¢ c
Ammonia 46 32 14 15.0 ¢ c
Biochemical oxygen demand 45 240 12 90 300 0
Chemical oxygen demand 46 560 <45 <226 ¢ c
Hexavalent chromium 45 <0.05 <0.01 <0.01 c c
Trivalent chromium 46 0.044 -0.044 —0.001 c c
Mercury 46 0.0012 <0.0001 <(0.0003 0.1 0
Total Kheldahl nitrogen 46 30 03 21.5 90 0
Total suspended solids 46 250 10 71 300 0
Selenium 46 <(.02 <(.0062 <0.002 c c
Aluminum 46 5.63 0.12 0.68 ¢ ¢
Arsenic 46 <0.4 <().04 <0.03 0.10 1
Barium 46 0.159 (0.0353 0.063 c c
Beryllium 46 0.0063 <0.0004 <0.0007 c c
Boron 46 0.374 0.019 0.105 c ¢
Cadmium 46 0.005 <(0.004 <(.004 ¢ c
Calcium 46 5839 <374 <180.9 c ¢
Cerium 46 <{).02 <0.02 <0.02 ¢ ¢
Chromium, total 46 (.034 <0.006 <0.009 0.44 0
Cobalt 46 0.011 <0.002 <0.003 c ¢
Copper 46 0.124 <(.006 <0.040 0.04 14
Gallium 46 <0.02 <0.02 <0.02 ¢ ¢
Iron 46 593 0.22 0.97 1.0 6
Lcad 46 0.39 <0.02 <0.03 1.5 0
Lithium 46 0.7 <(0.02 <(.07 ¢ ¢
Magnesium 46 15.1 7.42 11.08 ¢ C
Mangancsc 46 (1.938 (.068 0.339 c c
Molybdenum 46 0014 <(0.006 <0.006 ¢ ¢
Nickel 46 0.038 <0.008 <0).010 .10 0
Niobium 46 <(1.01 <0.01 <(.01 ¢ c
Phosphorus 46 3 0.62 497 c c
Potassium 46 256 3.1 13.2 c c
Scandium 20 0.0854 <(1.0004 < 0.0047 ¢ c
Silver 46 0.109 <0.006 <0.016 0.1 0
Sodium 46 352 3.87 19.39 C c
Strontium 46 0.19 0.1 0.14 c ¢
Thallium 39 <04 <0.03 <(.04 ¢ ¢
Thorium 46 <().01 <0.01 <0.01 c c
Titanium 46 0.08 <0.01 <0.02 c c
Vanadium 46 (.008 <0.004 <0.004 c c
Zinc 46 0.44 0.02 0.14 2.0 0
Zirconium 46 (03 <(.004 <(.006 c ¢

“All units are in mg/L unless noted otherwisc.
"Sanitary Sewer Industrial Discharge Permit limits.

“Not applicable.

4Minimum value/maximum value.
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Table 4.12. 1992 annual radiological data summary

Union Valley Flow Monitoring Station (east of Y-12 Plant)

Number of Concentration Standard Percentage
Parameter 1 £ DCG
samples Max Min Av error 0
Alpha activity (pCi/L) 46 84 <18 <222 31 a
Beta activity (pCi/L) 46 200 0.33 353 5.1 a
Plutonium-238 (pCi/L) 46 0.73 -0.99 0.02 0.03 0.06
Plutonium-239/240 (pCi/L) 46 0.28 -0.67 0.03 0.02 0.10
Uranium-234 (pCi/L) 46 1 -14 23 0.4 0.5
Uranium-235 (%) 46 1.2 0.15 0.24 0.02 a
Uranium-238 (pCi/L) 46 75 0.31 15.03 2.68 2.50
Uranium, total (mg/L) 46 0.136 0.003 0.029 a a
Gamma activity (pCi/L) . 46 190 -18 37 7 a

4Not applicable.
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Table 4.13. CY 1992 nonradiological data summary

Y-12 calculated sanitary sewer concentrations

Concentration®

No, of values

Number of Reference .
Parameter samples value? exceeding
’ i Max Min Av reference
Flow, L 46 4,226,214 1,345,872 2,395,767 c fa
Flow, gal 46 1,116,395 355,525 632,864 .8 C c
pH. standard units 46 8.3 6.7 74 6.5¢ 0
§.5¢ {}
Cyanide 46 0.015 <0.002/ <.003 0.014 1
Oil and grease 46 16.3 <2/ «<2.3 20 0
Phenols 46 0.049 <0.0017 <0.012 10 0
Total volatile organics 46 0.01 <0.0100 <0.010/ c c
Benzene 46 <0.010 <0010 <0.(10 c ¢
Mcthylene ¢hlonide 46 <0.010 <0.0107 <(0.010 ¢ ¢
Trichloroethylene 46 <0.010 <0.010/ <0.010 ¢ ¢
Tetrachloroethene 46 <(.010 <0.010 <(0.010 c IS
Toluene 46 <0.010 <0.010/ <0.010 c ¢
Chiorinated hydrocarbons 46 0.010 <0.010/ <0.007 ¢ ¢
Ammonia 46 19.6 <0.% <72 ¢ ¢
Biochemical oxygen demand 46 123 <5/ <35 300 G
Chemical oxygen demand 46 201 <3 <62 c c
Hexavalent chromium 46 0.05 <0.01 <0.01 ¢ v
Trivalent chromium 46 0.006 —0.044 -0.005 c ¢
Mercury 46 0.0037 <0.0002 <0.0009 0.1 0
Kjeldahl nitrogen 46 342 0.2/ <10.3 90 0
Total suspended solids 46 66 <5 <22 300 o
Selenium 46 <0.002 <0002 <0.002 ¢ ¢
Aluminum 46 0.52 <004 <0.10 e c
Arsenic 46 <(0.4 <0.04 <0.05 .10 13
Barium 46 0.062 0.030 0.044 c c
Beryllium 46 0.0004 <0.0004" <0.0004 ¢ «
Boron 46 0.082 <0.004/ <0.026 c c
Cudmium 46 <(0.004 <().004 <0.004 s ¢
Caleium 46 486 <10/ <23.1 c ¢
Cerium 46 <0.02 <0.02 <0002 ¢ c
Total chromium 46 0.015 <(.002 <1006 0.44 0
Cobalt 46 <0.042 <-0.002 <().002 ¢ c
Copper 46 0.063 <0.006 <(.011 0.04 I
Galliom 46 <0.02 <0.02 <0.02 C c
lron 46 ) <006/ 0.23 1.5 0
Lead 46 <.02 <002 <0.02 0.02 0
Lithium 46 .02 <0.02f <0.02 c ¢
Magnesium 46 1(:.84 8.12 9.39 ¢ ¢
Manganese 46 £.103 <0010/ <0.038 c c
Molybdenum 46 <0.006 <(),004 <(1.006 ¢ 'S
Nickel 46 <0.008 <0.004 <(1.008 0.10 0
Niobium 46 <0.01 <001 <2.01 I I
Phosphorus 46 3.62 0.25 1.81 c c
Potassium 46 101 0.9 5.1 ¢ s
Secandium 45 0.0005 <0).0004" <0.0004/ ¢ ¢
Sitver 46 0.054 <0.006/ <0.006/ 0.1 0
Sodium 46 19.9 31 11.9 c ¢
Strontium 46 (.13 (.08 0.10 c c
Thatlium 46 0.4 <0.03 <0.03 c e
Thorium 46 0.01 <().01 <001 I c
Titanium 46 0.02 <0.01/ <0.01 ¢ ¢
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Table 4.13 {continued)

Concentration

No. of values

Number of Reference .
Parameter samples ] value® exceeding
Max Min Av reference
Vanadium 46 <0.004 <(.002 <(0.004 C C
Zinc 46 0.25 <0.04 <0.12 2 0
Zirconium 46 <0.004 <0.004/ <0.004 c ¢
4All ynits are in mg/L unless otherwise noted.
bSanitary Sewer Industrial User’s Permit Limits.
Not applicable.
dMinimum value
Maximum value
fCalculated value was below the detection limit for that parameter.
#The detcction limit was higher than the reference value.
Table 4.14. Annual radiological data summary
Y-12 calculated sanitary sewer concantrations
Number of Concentration Standard Percentage
Parameter samples error of DCG
) Max Min Av '
Alpha activity 46 141.75 —18.07 8.53 0.48 b
Beta activity 46 28.35 -71.23 4,28 0.35 b
Plutonium-238 46 0.52 -0.41 0.03 0.004 0.08
Plutonium-239/240 46 0.24 -0.26 —0.005 0.002 —0.02
Total uranium, mg/L 46 0.02 -0.02 0.003 0.0001 b
Uranium-234 46 11.97 0.00 3.89 0.04 (.78
Uranium-235, % 46 3.48 0.19 0.97 0.01 b
* Uranium-238 46 4.13 -33.84 -0.75 0.14 -0.13
Total gamma 46 981.89 -26.57 53.46 3.35 b

9Units in pCi/L unless otherwise noted.

"Nol applicable
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Table 4.15. CY 1992 radiologicai data summary
Y-12 Plant Discharge Point 109 (Fig. 4.5, Vol. 1)

Concentration®

Number of Standard Percentage
Parameter samples crror of DCG
) Max Min Av
Alpha activity 4 13 8.8 11,2 0.9 b
Americium-241 4 0.33 -0.17 0.2 0.1 0.58
Beta activity 4 8.9 0 4.7 1.8 b
Neptunium-237 4 2.1 0.05 0.6 0.5 1.93
Radium-226 4 3.8 0.46 1.8 0.7 1.77
Radium-228 1 1.6 1.6 1.6 0 1.6
Strontium-9G 4 38 -15 1.6 I.3 0.16
Technetium-99, pCi/mlL 4 0.1 -0.09 -0.003 0.0 ~0.000003
Thorium-234 4 1.4 0.9 1.1 0.1 0.01
Total thorium, mg/L 1 0.003 <0.003 <0.003 0 b
Thorium-228 4 1.3 0.53 1.0 02 0.25
Thorium-230 4 1 0.09 0.5 02 0.15
Thorium-232 4 0.19 0.009 0.1 0.04 0.18
Tritium 4 200 10 116.2 44 8 (.58
Total uranium, mg/L 4 0.004 0.002 0.003 0.0004 b
Uranium-234 4 11 4.8 6.7 1.4 1.35
Urarium-235 4 (.37 0.18 02 0.04 0.64
Uranium-235. % 4 4.1 3 35 0.3 h
Uranium-238 4 14 0.9 11 0.1 .18
Total gamma 4 180 -12 44 45 b
“Units in pCi/L unless otherwise noted.
PNat applicable.
Table 4.16. CY 1992 radiological data summary
Y-12 Plant Discharge Point 135 {Fig. 4.5, Vol. 1)
Number of Concentration® Standard Percentage
Parameter i
samples Max Min Av error of DCG
Alpha activity 4 12 —0.84 5.7 26 b
Americium-241 4 0.18 0.2 ~(1.03 0.1 -0.10
Beta activity 4 6.6 -1.1 1.7 1.8 b
Neptunium-237 4 0.23 —0.12 0.03 0.1 0.09
Radium-226 4 2.7 —0.22 1.2 0.7 1.24
Radium-228 1 —~(0.58 -0.58 —.58 0 -0.58
Strontium-90 4 7.4 03 31 1.7 0.31
Technetium-99, pCi/mL 4 0 -0.06 -0.02 0.01 —0.00002
Thorium-234 4 24 1.5 1.8 0.2 002
Tota! thorivm. mg/L 4 <(0.003 <0.003 <0.003 0 b
Thorium-228 4 1.1 0.42 0.7 0.1 0.17
Thorium-230 4 0.58 0.18 0.3 0.1 0.1
Thorium-232 4 0.07 -1 0.01 0.04 (.03
Tritium 4 230 ~100 57.5 67.7 0.29
Total uranium, mg/L 4 0.008 (1.004 0.006 0.001 b
Uranium-234 4 3.9 1.7 3.0 .5 C.6]
Uranium-235 4 0.31 011 0.2 (.05 0.04
Uranium-235, % 4 1.7 0.71 1.1 0.2 b
Uranium-238 4 24 1.5 1.8 0.2 0.3
Total gamma 4 580 9 lo4 139 b

“Units in pCi/L unless otherwise noted.

ENot applicable.
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¥Y-12 Plant Discharge Point 147

Concentration?

Number of Standard Percentage
Parameter samples error of DCG
Max Min Av

Alpha activity 12 52 0 11.1 41 b
Americium-241 12 0.52 0.01 0.1 0.04 0.49
Beta activity 12 8.7 -9 34 1.3 b
Neptunium-237 12 0.32 0.03 0.1 0.02 0.35
Radium-226 10 3 -0.86 05 0.3 0.50
Radium-228 4 3 —2.4 0.3 1.2 .34
Strontium-90 12 6.9 -2.5 09 0.8 0.09
Technetium-99, pCi/mL 12 0.03 [ -0.001 0.009 0.00000
Thorium-234 12 27 0.004 1.2 0.3 0.01
Total thorium, mg/L 12 0.007 <(.003 <0.003 0.0003 b
Thorium-228 12 23 0.31 1.0 0.2 0.25
Thorium-230 12 091 0.05 032 0.08 0.1
Thorium-232 12 022 -0.05 0.07 0.026 014
Tritium 12 240 430 -10.8 48.2 -0.05
Total vranium, mg/L 12 0.008 <(.001 <0.003 0.001 b
Uranium-234 12 10 0.13 4.2 09 0.84
Uranium-235 12 0.45 0 021 0.05 0.03
Uranium-235, % 9 9.5 1.2 2.6 0.9 b
Uranium-238 12 27 0.004 1.16 0.27 0.2
Total gamma 12 99 -20 217 10.9 b

9Units pCi/L unless otherwise noted.

bNot applicable.
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Table 4.18. Surface water analytical results of polychlorinated biphenyls

monitoring plan for the Oak Ridge Y-12 Plant, CY 1992

Site . Date PCB .
number Location sampled concentration
(mg/L.)
PCB-1 Qutfall 301, Kerr Hollow Quarry 3726192 <(.0005
{Fig. 5.21, Vol. 1} 6/17/92 <0.0005
9/10/92 <0.0005
12/9/92 <0.0005
PCB-2 Outfall 302, Rogers Quarry 3/26/92 <0.0005
(Fig. 4.5, Vol. 1) 6/17/52 <0.0005
9/10/92 <0.0005
12/2192 <(.0005
PCB-3 QOutfall 303, New Hope Pond o
(Fig. 4.3, Vol. I
PCB-5 New Hope Pond Inlet b
(Fig. 43, Vol. 1)
PCB-6 Upstream of Outfall 135 3/26/92 <0.0005
(Fig. 4.5, Vol. 1) 6/17/92 <(0.00035
9/10/92 <(,0005
12/9/92 <0.0005
PCB-7 Outfall 304, Bear Creek 3/26/92 <0.0005
(Fig. 4.5, Vol. I} 6/17/92 <00.0005
9/10/92 <(.0005
12/9/92 <0.0003

“This outlet was closed in Apnil 1989
PThis inlet was closed in November 1988,

Table 4.19. Y-12 Plant NPDES-permitted outfalls, 1952

Kerr Hollow Quarry-—outfall 301
Rogers Quarry—outfall 302
Bear Creck—outfall 304
Category I outfalls—Uncontaminated precipitation runoff and/or groundwater
Category II outfalls—Cooling water. condensate, building area, and
foundation drains
Category III outfalls—Qutfalls which consisted of Category [ or Il type wastewaters along
with untreated process wastewaters. The untreated process wastewater portion has been
removed from these outfalls and has cither been eliminated or undergoes treatment prior
to discharge
Category 1V outfalls—402 - Steam Condensate from the Lithium Process
405 — Sanitary Landfill #2 Sediment Pond
408 — 9202 Catch Basin
Steam Plant fly ash sluice water——outfall 623
Central Pollution Control Facility—outfall 501
West End Treatment Facility—outfall 502
Steam Plant Wastewater Treatment Facility—outfall 503
Plating Rinsewater Treatment Facility—outfall 504
Building 9204-3 Sump Pump Oil Separator—outfall 506
Groundwater Treatment Facility—outfall 512
Miscellaneous discharges (cooling towers, undergo treatment at 503, vapor blasters)
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Table 4.20. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 301, Kerr Hollow Quarry (Fig. 5.21, Vol. 1)

Number of Concentration*® Reference  Number of values
Parameter b .
samples Max Min Av value exceeding reference
Flow*, gpm 15 300 4 110 d d
pH, standard units 15 84 7.0 d 6.5/8.5¢ 0
Temperature, °C 15 11.7 8.6 10.1 305 0
Mercury 15 <(0.002 <0.0002 <0.0003 d d
Total suspended solids 15 <35 <35 <5 50 0
Selenium 15 <0.002 <0.002 <0.002 d d
Arsenic 15 <0.4 <0.04 <0.06 d d
Cadmium 15 <(1.004 <0.004 <0.004 d d
Chromium 15 <0.006 <0.006 <0.006 d d
Copper 15 0.012 <0.002 <0.006 d d
Iron 15 0.09 <0.06 <0.06 d d
Lead 15 <0.020 <0.020 <0.020 d d
Lithinm 15 0.34 0.04 0.010 5 0]
Nickel 15 <0.008 <0.006 <0.008 d d
Potassium 15 1.6 1.1 13 d d
Sodium 15 0.88 0.61 0.73 d d
Zinc 15 0.1 <0.01 <0.03 d d
Zirconium 15 <0.01 <0.004 <0.004 3 0

Jnits in mg/L. unless otherwise indicated.
*NPDES permit limits.
“Flow during operations and/or discharging.

4Not applicable.

‘Minimum value/maximum value.

Surface Water 4-19



1992 Environmental Report Vol. 2, Oak Ridge

Table 4.21. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 302, Rogers Quarry {(McCoy Branch)

{Fig. 4.5, Vol. 1)
Concentration? Number of
Number of Reference values
Parameter samples value? exceeding
Max Min Av
reference
Total suspended solids 53 <5 <5 <5 50 0
Chemical oxygen demand {COD) 53 12 <5 <5 c ¢
Sulfate 53 24 16 2] ¢ ¢
Oii and grease 53 9 <2 <2 15 0
Settleable solids, ml/L. 53 <0.1 <0.1 <0.1 0.5 0
Selenium 53 0.003 <0.002 <0.002 0.020 0
Mercury 53 <0.0002 <0.0002 <0.0002 0.00015 53¢
Arsenic 53 <(}.4 <0.04 <0.05 c ¢
Cadmium 53 <(0.004 <().004 <0.004 0.004 0
Chromium 53 <0.006 <0.006 <(0.006 0.016 0]
Copper 53 <0.006 <(1.006 <(.006 0.018 0
Iron 53 0.06 <0.06 <0.06 ¢ c
Nickel 53 <(.008 <0.008 <00.008 1.400 0]
Zinc 53 0.01 <(0.003 <0.01 0117 0
Lead 53 <0.02 <0.02 <002 0.082 0
pH.standard units 53 8.6 73 c 6.5/8.5¢ 01
Temperature, *C 53 279 8.1 12.8 30.5 o
Turbidity, NTU 53 88 0.08 2.61 ¢ ¢
Flow, Mgd' 346 3.500 0.065 0.339 c ¢

“Units in mg/L unless otherwise indicated.

YNPDES permit limits and/or Tennessee Water Quality criteria.

“Not applicable.

4The analytical detection limit for this parameter is higher than the reference value.
‘Minimum value/maximum value.

fFlow during operations and/or discharging.
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Table 4.22. CY 1992 radiological data summary
Y-12 Plant Discharge Point 302, Rogers Quarry (McCoy Branch)

{Fig. 4.5, Vol. 1)
Number of Concentration Standard Percentage of
Parameter samples error DCG
P Max Min Av
Alpha activity (pCi/L) 26 15 =31 25 0.9 a
Americium-241 (pCi/L) 25 048 —0.28 0.14 0.04 047
Beta activity (pCi/L) 28 12 =35 1.8 0.8 a
Neptunium-237 (pCi/L) 26 0.31 0.1 0.03 0.02 0.12
Radium-226 (pCi/L) 27 4.1 -0.85 0.6 0.21 0.6
Radium-228 (pCi/L} 18 4.6 -0.91 1.33 0.36 1.33
Strontium-90 (pCi/L) 27 95 -19 1.6 09 0.2
Technetium-99 (pCi/mL) 22 012 -0.025 0,012 0.006 a
Thorium, total (mg/L) 28 0.004 0.003 0.003 0.00004 a
Thorium-228 (pCi/L) 28 27 —0.03 0.995 0.14 0.25
Thorium-230 (pCi/L} 27 1.3 —0.15 032 0.07 0.11
Thorium-232 (pCi/L) 28 023 -0.07 0.055 0.01 0.11
Tritium (pCi/L) 28 400 590 121.57 51.78 0.006
Uranium, total {mg/L) 28 0.001 0.001 0.001 0 a
Uranium-234 (pCi/L}) 28 1.9 0.02 042 0.06 0.08
Uranium-235 (pCi/L) 12 0.07 -0.03 0.02 0.0t a
Uranium-235 (%) o 0 0 0 0 a
Gamma, total (pCi/L.) 27 380 =22 42.1 18.2 a
“Not applicable.
Table 4.23. CY 1992 NPDES Permit Number TN 0002968
Y-12 Plant Discharge Point 304, Bear Creek
(Fig. 4.5, Vol. 1)
Number of Concentration® Reference  Number of values
Parameter b ;
samples Max Min Av value exceeding reference

(il and grease 53 15 <1.67 <2.53 15 0
Biochemical oxygen demand 53 72 <1.88 <6.89 o ¢
Chemical oxygen demand 53 37 <5 <1.7 ¢ c
Total dissolved solids 53 310 110 205 € c
Total suspended solids 33 220 <5 <1 ¢ c
Nitrate as N 53 14 1.2 59 c c
Conductivity, mhos/cm 53 410 100 258 ¢ c
Dissolved oxygen 53 15.4 7.2 9.3 34 0
Turbidity, NTU 53 88 0.02 6.21 c ¢
pH, standard units 53 8.2 7.2 ¢ 6.5/8.5¢ 0
Flow, Mgd¢ 366 25.20 0.26 257 c ¢

“Units in mg/L unless otherwise indicated.
PNPDES permit limits.

“Not applicable.

4Minimum value/maximum value.

*Flow during operations and/or discharging.
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Table 4.24. CY 1992 radiological data summary

Y-12 Plant Discharge Point 304, Bear Creek

(Fig. 4.5, Vol. 1)
Number of Concentration Standard Percentage
Parameter samples error of DCG
P Max Min Av
Alpha activity (pCi/L) 53 39 -39 17.3 13 a
Beta activity (pCi/L) 53 31 0 158 1.1 a
Strontium-90 (pCi/L) 53 12 -28 1.79 0.39 0.18
Neptunium-237 (pCi/L) 53 2.3 -0.29 0.17 0.05 0.58
Radium-226 (pCi/L) 47 38 0.6 1.03 0.157 1
Radium-228 (pCi/L) 18 2.1 -1.6 0.52 0.26 1
Total uranium (mg/L) 53 0.062 0.009 0.031 0.002 0.006

4Not applicable.

Table 4.25. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 307, West Borrow Area

Number of Concentration Reference  Number of values
Parameter sampl lue?  exceeding reference

samples Max Min Av value g
Flow, gpd 4 1,080,000 11,426 309,674 c c
pH, standard units 4 8.5 8.0 c 6.5/8.5¢ 0
Temperature, °C 4 24.8 12.7 17.7 30.5 c
Ammonia 4 <0.2 <0.2 <0.2 c c
Biochemical oxygen demand 4 <5 <5 <5 c c
Chemical oxygen demand 4 16 9 10 c c
Color, ACU 4 710 50 253 c c
il and grease 4 4 <2 <3 c c
Total organic carbon 4 11 6.3 7.0 ¢ c
Total supended solids 4 490 28 176 c c

2Units in mg/L unless otherwise indicated.
"Tennessee Water Quality criteria,

“Not applicable.

4Minimum valug/maximum value.
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Table 4.26. CY 1992 NPDES Permit Number TN 0002968
Y-12 Plant Discharge Point 308, East Borrow Area

Concentration®

Number of Reference  Number of values
Parameter b i
samples Max Min Av value exceeding reference
Flow, gpd 4 76,082 3,816 23,784 ¢ c
pH, standard units 4 8.5 74 c 6.5/8.5¢ 0
Temperature, °C 4 24.7 12.3 169 30.5 0
Ammonia 4 0.3 <0.20 <0.23 c ¢
Biochemical oxygen demand 4 6.15 <5 <5.29 c c
Chemical oxygen demand 4 16 6.8 <12.2 c c
Color, ACU 4 500 30 <208 c ¢
Oil and grease 4 <2 <2 <2 c c
Total organic carbon 4 8.3 5.0 <6.5 c c
Total supended solids 4 120 14 <55 c c

2{nits in mg/L unless otherwise indicated.
bTennessee Water Quality criteria

“Not applicable.

dMinimum value/maximum value.

Table 4.27. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 309, Sanitary Landfill IV
Sedimentation Basin (Fig. 5.21, Vol. 1)

Number of Concentration® Reference  Number of values
Parameter samples value? exceeding reference

P Max Min Av g
Flow, gpd 3 2663 380.95 1394.98 c c
pH, standard units 3 9.1 7.9 c 6.5/8.5¢ o1
Temperature, °C 3 25.0 10.0 17.4 30.5 Q
Ammonia 3 1.0 <0.2 <05 c c
Biochemical oxygen demand 3 8.0 <5 <b c ¢
Chemical oxygen demand 3 12 1.5 <10 c c
Color, ACU 3 21 10 14 ¢ ¢
Oil and grease 3 1.6 <2 <4 c ¢
Total organic carbon 3 9.4 78 8.5 ¢ ¢
Total supended solids 3 14 <5 <8 c c

“Units in mg/L unless otherwise noted.
bTennessee Water Quality criteria.

“Not applicable.

IMinimum value/maximum value,
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Table 4.28. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Category | Qutfalls

pH (standard units) No. of No. of values Flow (gpd)?
Outfall  Number Minref.  values  Maxref. = i
of samples value?  exceeding  value” exceeding
’ Max Min Av reference Max Min Av
reference

om 1 8.0 8.0 c 6.5 0 8.3 0 9,231 9,231 9,231
003 1 7.6 7.6 e 6.5 0 8.5 0 125,600 125,600 125600
006 1 7.8 7.8 c 6.5 0 8.5 0 24,820 24.829 24829
007 1 7.9 7.9 c 6.5 0 8.5 0 10,613 10,613 10613
009 2 7.9 7.9 ¢ 6.5 0 8.5 0 13,796 4,565 9.181
011 0 d d d 6.5 0 c c d d d
012 0 d d d 6.5 0 8.5 c d d d
015 1 7.9 79 c 6.5 0 8.5 0 761 761 761
017 1 7.5 7.5 c 6.5 0 85 4] 15,215 15,215 15,215
018 1 8.3 8.3 ¢ 6.5 0 85 0 3,044 3.044 3,044
019 1 7.4 74 c 6.5 0 8.5 0 41,850 41,850 41,850
03] 0 d d d 6.5 0 c 0 d d d
032 1 72 772 c 6.5 0 8.5 0 6,087 6,087 6.087
041 1 8.2 8.2 c 6.5 0 8.5 0 4,565 4,565 4.565
044 1 8.2 8.2 c 6.5 ¢ 8.5 I, 2,282 2,282 2,282
045 1 8.1 8.1 c 6.5 0 8.5 0 190 190 190
057 1 8.0 8.0 ¢ 6.5 0 85 ] 1,141 1.141 1.141
062 0 d d d 6.5 0 c fa d d e
086 2 8.3 8.2 c 6.5 0 8.5 0 4,564 1,141 2.853
108 0 d d d 6.5 0 c ¢ d d d
134 2 8.0 7.7 c 6.5 0 8.5 0 570 47 309
156 | 8.4 8.4 c 6.5 0 8.5 0 2,282 2,282 2,282
170 1 8.3 8.3 c 6.5 0 8.5 0 3,044 3.044 3.044
194 1 7.0 7.0 c 6.5 0 8.5 0 2,282 2,282 2.282
195 | 7.4 7.4 ¢ 6.5 0 85 0 11,413 11,413 11.413
197 0 d d d 6.5 O c c d d o
198 0 d d d 6.5 0 c C d d d
205 1 7.3 7.3 ¢ 6.5 0 8.5 O 1.522 1,522 1.522
207 1 7.8 7.8 c 6.5 0 8.5 ] 6.847 6,847 6.847
221 2 8.0 7.1 ¢ 6.5 0 8.5 0 60,872 9,511 35.192
234 2 8.2 8.0 c 6.5 0 8.5 0 2,633 1.522 2.078
236 1 8.3 8.3 ¢ 6.5 0 8.5 0 4.200 4,200 4200

“NPDES permit limits.
PFlow during operations and/or discharging. No reference value for flow rate.

“Not applicable.
“No flow.
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Y-12 Plant Category Il Qutfalls

Flow (gpd)*

Temperature oY

No. of
values

No. of

pH (standard units)

Max ref.

values
exceeding

reference

Min ref.

Number

of samples

Qutfall

Max Min Av Max Min Av

exceeding
reference

value?

Min  Av value®

Max
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“Flow during operations and/or discharging. No reference value for flow rate.

bNo reference value for temperature.
4No flow.

NPDES permit limits.
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Table 4.31. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Category IV Outfalis®

Outfall

Number of

pH
{(standard units)

samples

Min

Minimum
reference
valuet

Number of
values
exceeding
reference

Number of
values
exceeding
reference

Maximum
reference
value?

413
414
415
416
417
418
419
420
421
422

8.6
8.3

97

84

h > L\a)
HaHHHana 000 0a0 500 50 b0

6.5
1.5

7.3

6.5

-
h B ™

&&&&&&&&Q_&&&&ﬁ.a&ﬁ.'

AARMRARAALARARARARRARARMNORR ARO—R

8.5

ARARRRALARARARASARRKREPRRO—R

N N N N N

“Flow during operation and/or discharging.
Y*NPDES permit limits.

tNo flow.

9Not applicable.
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Table 4.32. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 501, Central Pollution Control Facility

(Fig. 4.5, Vol. 1)
Number of Concentration” Reference  Number of values
Parameter mol lueb di ‘
samples Max Min Av value' exceeding reference
Flow, “gpd 23 16,071 6,715 11,150 d d
pH. standard 23 83 6.7 d 6.0/9.0¢ 0
Temperature, °C 23 281 18.9 240 30.5 0
Cyanide 23 0.011 <0.002 <0.003 1.2 0
Oil and Grease 23 6.1 <2 <23 52 0
Phenols 23 0.0G7 <0.001 <0.003 d d
Total toxic organics 23 0.065 <0.010 <0.012 2.13 0
Chloride 23 560 17 105 d d
Color, ACU 23 75 <5 <16 d d
Fluoride 23 40 (.39 4.03 d d
Mercury 23 0.0009 <(0.0002 <(0.0002 d d
Nitrate 23 1,100 <0.1 <77 d d
Total suspended solids 23 12 <5 <6 60 0
Sulfate 23 3.200 220 1,823 d d
Sufactants, (MBAS) 23 .10 <(.05 <0.06 d d
Aluminum 23 0.6 <().2 <(.3 d d
Beryllium 23 <0.002 <002 <0.002 d d
Cadmium 23 <0.02 <(.02 <0.02 0.69 0
Chromium 23 <0.03 <0.03 <0.03 277 0
Copper 23 <0.03 <(0.03 <0.03 338 0
fron 23 38 <(.3 <(.9 d d
Lead 23 <0.1 <0.1 <01 0.69 0
Nickel 23 0.40 <(0.04 <0.15 398 0
Phosphorus 23 0.6 <().2 <0.3 d d
Silver 23 <0,03 <0.03 <0.03 0.43 0
Sodium 23 269 30.1 101 d d
Zinc 23 0.09 <0.02 <0.06 2.61 0

“Units in mg/L unless otherwise noted.
ANPDES permit limits.

“Flow during operations and/or discharging.
“Not applicable.

“Minimum value/maximum value.
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Y-12 Plant Discharge Point 501, Central Pollution Control Facility

(Fig. 4.5, Vol. 1)
Number of Concentration Standard Percentage
Parameter
samples Max Min Av error of DCG

Alpha activity (pCi/L) 20 170 —-64 34.6 14.5 a
Americium-241 (pCi/L) 19 0.63 -0.54 0.11 0.05 0.36
Beta Activity (pCi/L) 20 1,300 -62 189 79.3 a
Neptunium-237 (pCi/L) 19 0.93 -0.17 011 0.06 0.37
Radium-226 (pCi/L) 18 43 -0.27 1.14 0.27 1.14
Radium-228 (pCi/L) 7 1.5 -0.88 0.67 03 0.67
Strontium-90 (pCi/L) 19 120 -100 12 10 1.15
Technetium-99 {pCi/L) 19 1 -0.04 0.17 0.07 0.0002
Therium-234 (pCi/L.) 20 77 —0.01 11.74 4.55 0.12
Thorium, total {mg/L} 20 0.012 <(.003 <0.003 0.0005 a
Thorium-228 (pCi/L) 20 5.1 -0.08 1.26 0.25 0.31
Thorium-230 {pCi/L} 20 1.9 -0.02 034 0.1 0.11
Thorium-232 (pCi/L) 20 0.94 -0.13 0.13 0.05 0.26
Tritium (pCi/L) 20 4,200 =360 346 208 0.017
Uranium, total {mg/L) 20 0.23 0.002 0.037 0.014 a
Uranium-234 (pCi/L) 20 39 0.58 6.68 2 1.34
Uranium-235 (pCi/L}) 19 21 o 04 0.1 a
Uranium-235 (%) 20 0.6 0.32 0.48 0.02 a
Uranium-238 (pCi/L) 20 77 0 12 5 1.99
Gamma, total (pCi/L} 20 588 -13 74 29 d

9Not applicable.
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Table 4.34. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 502, West End Treatment Facility

(Fig. 4.5, vol. 1}
Number of Concentration® Reference  Number of values
Parameter samples value”  exceeding ref
Max Min Av g reterence
Flow®, gpd 54 37.730 5,770 24,746 d d
pH, standard units 54 9.0 6.7 d 6.0/9.0¢ 0
Temperature, °C 54 285 11.1 22.0 30.5 0
Residual chlorine 54 0.09 <(0.01 <0.04 d d
Cyanide 54 0.003 <0.002 <0.002 1.2 0
Oil and grease 54 23.76 <2 <3.05 52 0
Total toxic organics 19 <0.01 <0.01 <0.01 2.13 0
Chloride 54 810 200 570 d d
Fluoride 54 13 <24 <4.7 d d
Mercury 54 0.0006 <0.0002 <0.0002 d d
Nitrate 54 97 0.1 24.58 d d
Total suspended solids 54 63 <5 <9 60 1
Sulfate 54 12,000 5,700 7811 d d
Aluminum 54 0.9 <(.2 <(.4 d d
Arsenic 54 0.2 <0.2 <(.2 d d
Barium 54 0.106 0.010 0.031 d d
Beryllium 54 <0.002 <0.002 <0.002 d d
Calcium 54 66.7 <i3 <201 d d
Cadmium 54 <0.06 <0.02 <0.02 0.69 0
Chromium 54 0.18 <0.03 <0.03 2,77 0
Cobalt 54 0.07 <0.01 <0.02 d d
Copper 54 0.35 <0.03 <0.06 338 0
fron 54 1.7 <0.1 <0.3 d d
Lead 54 <0.1 <0.1 <0.1 0.69 0
Magnesium 54 389 <14.3 <27.9 d d
Manganese 54 (1.486 <0.009 <0.036 d d
Molybdenum 54 .14 <0.03 <0.06 d d
Nickel 54 312 0.07 0.69 398 ¢
Phosphorus 54 1.3 <00.2 <4.7 d d
Potassium 54 201 124 161 d d
Silver 54 <0.03 <003 <0.03 0.43 O
Sodium 54 4.850 3,180 3.882 d d
Zinc 54 0.26 <0103 <0.09 2.61 0

“4Units in mg/L unless otherwise noted.

NPDES permit limits.

‘Flow during operations and/or discharging.

“Not applicable.

Minimum value/maximum value,
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¥Y-12 Plant Discharge Point 502, West End Treatment Facility

(Fig. 4.5, Vol. 1)
Number of Concentration Standard Percentage
Parameter I £ DCG
samples Max Min Av error 0

Alpha activity (pCi/L.) 20 280 -35 66 i6 a
Americium-241 (pCi/L) 19 0.62 -0.19 0.05 0.04 0.16
Beta activity (pCi/L) 20 470 19 181 23 a
Neptunium-237 (pCi/L) 20 0.18 -0.53 -0.04 0.05 -0.14
Radium-226 (pCi/L} 20 4.6 -0.32 1.83 0.33 1.83
Radium-228 (pCi/L) 3 3.6 0.7 1.9 09 19
Strontium-90 (pCi/L) 20 93 67 17 10 1.7
Technetium-99 (pCi/L) 20 0.24 .16 0.10 0.03 0.0001
Thorium-234 (pCi/L) 20 5.8 0.22 1.35 034 0.01
Thorium, total (mg/L) 20 0.006 <0.003 <(.004 0.0002 a
Thorium-228 (pCi/L) 20 79 0.3 14 04 0.36
Thorium-230 (pCi/L) 20 2.9 0.02 0.43 0.14 0.14
Thorium-232 (pCi/L) 20 1.5 -0.04 0.12 0.07 0.24
Tritium (pCi/L) 20 8200 510 1952 517 0.1
Uranium, total (mg/L) 19 0.016 0.001 0.003 0.0008 a
Uranium-234 (pCi/L) 20 6.4 -0.05 1.24 0.37 0.25
Uranium-2335 (pCi/L) 20 0.14 -0.05 0.04 0.01 0.01
Uranium-235 (%) 14 0.52 0.26 0.40 0.02 a
Uranium-238 (pCi/L} 20 58 0.22 1.35 0.34 022
Gamma, total (pCi/L) 20 420 15 78 20 a

“Not applicable.
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Table 4.36. CY 1992 NPDES Permit Number TN 0002986

Y-12 Plant Discharge Point 503, Steam Plant Wastewater
Treatment Facility (Fig. 4.5, Vol. 1)

Concentration?

Number of Reference  Number of values
Parameter b :
samples Max Min Ay value exceeding reference
Flow", gdp 366 317,100 9,100 121,966 d d
pH. standard units 158 8.5 6.3 d 6.0/9.0¢ 0
Temperature 158 3035 1.7 214 30.5 0
Qil and grease 157 50.2 1.6 <2.7 20 |
Phenols 157 0.015 0.001 <0.002 d d
Chloride 158 720 <31 <276 d d
Fluoride 158 5.6 04 3.0 d d
Mercury 158 0.0006 <0.00002 <0.0002 d d
Total suspended solids 158 15 <5 <52 100 0
Selenium 158 0.008 «<(0.002 <(.002 d d
Sulfate 158 3.600 <14 <1,235 d d
Sulfide 158 1.0 <0.1 <1.0 d d
Aluminum 158 29 <0.05 <04 d d
Arsenic 158 <04 <0.04 <0.2 d d
Barium 158 0.163 <(.032 <0.0904 d d
Beryllium 158 <0.002 <0.0004 <0.002 d d
Baron 158 0.22 <0.024 <0.05 d d
Cadmium 158 <0.02 <0.004 <0.02 d d
Caicium 158 782 <151 <447 d d
Cerium 158 0.09 <(.02 <0.08 d d
Chromium 158 0.05 <0.01 <0.03 0.2 0
Cobalt 158 0.0t <0.002 <0.01 d d
Copper 158 «0.03 <0.006 <0.03 1.0 0
Gallium 158 0.10 <0.02 <0.09 d d
Iron 158 1.6 <0.1 <04 1.0 4
Lead 158 <(0.1 <0.02 <0.1 d d
Lithium 158 2.89 <(0.04 <0.16 d d
Magnesium 158 29.8 <4 <75 d d
Manganese 158 0.03 <(1L.003 <(1.01 d d
Molybdenum 158 <0.03 <0.01 <0.03 d e
Nickel 158 <0.04 <0.01 «<(1.04 d d
Niobium 158 <0.05 <0.01 <0.03 d d
Phosphorus 158 0.9 <0.2 <(.2 d d
Potassium 158 12 <25 <7 d d
Scandium 89 0.02 <0.0004 <0.0022 d o
Silver 158 <0.03 <0.01 <0.03 d d
Sodium 158 654 7011 246.8 d d
Strontium 158 0.833 (189 0.488 d d
Throrium 158 (.07 <0.01 <0.05 d d
Titanium 158 <0.06 <0.01 <0.06 d e
Vanadium 158 <0.06 <0.004 <0.02 d d
Zinc 158 0.07 <0.02 <0.05 1.0 0
Zirconium 158 <0.05 <(0.004 <(0.02 d d

“Units in mg/L unless otherwise noted.

PNPDES permit limits.

“Flow during operations and/or discharging.

4Not applicable.

“Minimum value/maximum value,
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Table 4.37. CY 1992 radiological data summary
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Y-12 Piant Discharge Point 503, Steam Plant Wastewater
Treatment Facility (Fig. 4.5, Vol. 1)

Concentration

Number of Standard Percentage
Parameter 1 f DCG
samples Max Min Av error 0

Alpha activity (pCi/L) 59 200 -100 13 7 a
Americium-241 (pCi/L) 57 0.51 -0.16 0.09 0.02 0.32
Beta Activity (pCi/L) 57 160 —49 15.1 4.6 a
Neptunium-237 (pCi/L} 56 0.61 -0.31 0.05 0.02 0.17
Radium-226 (pCi/L}) 54 43 -0.65 092 0.14 092
Radium-228 (pCi/l.) 18 g -1.9 0.26 0.57 0.26
Strontium-90 (pCi/L} 59 260 -59 19.44 7.18 194
Technetium-99 (pCi/mL) 50 0.12 —0.16 0.002 0.01 0.000002
Thorium-234 (pCi/L) 57 6.4 —0.004 0.272 0.111 0.003
Thorium, total (mg/L) 59 0.0t <(0.003 <0.003 0.0002 a
Thorium-228 (pCi/L.) 59 7.9 -0.13 1.18 0.15 0.29
Thorium-230 (pCi/L} 59 3.3 0 0.34 0.08 0.11
Thorium-232 (pCi/L}) 58 1.5 -0.05 0.10 0.03 0.20
Tritium (pCi/L) 59 3200 =740 264 63 0.01
Uranium, total {(mg/L) 56 0.001 0.001 0.001 0 a
Uranium-234 (pCi/L) 58 24 -0.02 0.97 047 0.19
Uranium-235 (pCi/L} 58 1.5 —0.05 0.07 0.03 0.
Uranium-233 (%) 1 0.29 0.29 0.29 0 a
Uranium-238 (pCi/L) 57 6.4 —0.004 0.272 0.111 0.045
Garnma, total {pCifL.) 59 770 =27 73 21 a

“Not applicable.
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Table 4.38. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 504, Plating Rinsewater Facilities

(Fig. 4.5, Vol. 1)
Number of Concentration® Reference  Number of values
Parameter samples value? ecdi fi
P Max Min Av alue exceeding reference
Flow*, gpd 15 21,005 10,473 16,607 d d
pH. standard units 15 8.4 6.6 d 6.0/9.0° 0
Temperature, °C 15 283 20.1 249 305 0
Cyanide 15 0.044 <0.002 <0.005 1.2 0
Qil and Grease 15 275 <2 <2.10 52.0 0
Total toxic organics 15 0.011 <0.010 <0.010 2.13 0
Chloride 15 230 7.3 309 d d
Fluoride 15 2.6 0.5 1.4 d d
Mercury 15 0.0004 <0.0002 <0.0002 d d
Nitrate 15 25 0.50 490 d d
Total suspended solids 15 <5 <5 <5 60.0 0
Sulfate 15 1,000 <46 <303 d d
Aluminum 15 0.7 <0.2 <0.3 d d
Beryllium 15 <0.002 <0.002 <0002 d d
Cadmium 15 <0.02 <0.02 <0.02 0.69 0
Chromium 15 <(0.03 <0.03 <0.03 277 0
Copper 15 <(.03 <0.03 <0.03 3.38 0
fron 15 4.1 <0.3 <0.7 d d
Lead 15 <0.1 <0.1 <.t 0.69 0
Nickel 15 0.84 <0.04 <0.22 398 0
Phosphorus ] 0.5 <(0.2 <0.2 d d
Potassium i5 177 <2.5 <19.8 d d
Silver 5 <0.03 <0.03 <(0.03 (.43 0
Sodium i35 76.1 10.6 253 d d
Zinc 15 0.12 <0.05 <0.06 2.61 d

“Units in mg/L unless otherwise noted.

MNPDES permit limits.
“Flow during operations and/or discharging.

“Not applicable.

‘Minimum value/maximum value.
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Table 4.39. CY 1992 radiological data summary

Y-12 Plant Discharge Point 504, Plating Rinsewater
Treatment Facilities (Fig. 4.5, Vol. 1)

Number of Concentration Standard Percentage
Parameter samples error of DCG
P Max Min Av
Alpha activity (pCi/L) 15 43 -13 114 37 a
Americium-241 {(pCi/L} 15 0.3z -0.13 0.11 0.04 0.37
Beta Activity (pCi/L) 15 150 0.01 242 10.24 a
Neptunium-237 (pCi/L) 14 1.6 -0.19 0.19 0.12 0.63
Radium-226 (pCi/L} 14 41 -0.46 0.78 034 0.78
Radium-228 (pCi/L} 5 37 -1.5 0.75 1.1 0.75
Strontium-90 {pCi/L.) 15 85 —63 9.5 2.0 0.9
Technetium-99 (pCi/mL) 12 0.16 -0.01 0.03 0.01 0.00003
Thorium-234 (pCi/L}) 15 30 0.63 3.89 191 0.04
Thorium, total (mg/L) 15 0.004 <0.003 «<0.003 0.0001 a
Thorium-228 (pCi/L) 14 2.1 0.06 0.95 0.16 0.24
Thorium-230 (pCi/L) 15 0.54 -0.005 0.178 0.044 0.059
Thorium-232 (pCi/L) 15 0.14 -0.04 0.06 0.01 0.12
Tritium (pCi/L) 15 12,000 -380 888 796 0.04
Uranium, total (mg/L} 15 0.079 0.001 0.01 0.005 a
Uranium-234 (pCi/L}) 15 12 0.23 2.40 0.76 0.48
Uranium-235 (pCi/L} 15 0.75 -0.01 0.15 0.05 0.03
Uranium-235 (%) 14 0.64 0.38 051 0.02 a
Uranium-238 (pCi/L) 15 30 0.63 389 1.91 0.65
Gamma, total (pci/L) 15 6.2 0.71 223 5.3 a

“Not applicable.
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Table 4.40. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 531/504, Central Poliution Control
Facility/Plating Rinsewater Treatment Facility? (Fig. 4.5, Vol. 1)

Concentration’

b

Number of Reference  Number of values
Parameter .
samples Max Min Av value® exceeding reference
Flow4, gpd 8 39311 13,236 26,157 e £
pH, standard units 8 85 7.1 e 6.0/9.0f Ole
Temperature, °C 8 241 16.8 20.7 30.5 0]
Cyanide 8 0.019 <0.002 <0.004 1.2 0
Qil and grease 8 5 <2 <3 52 0
Phenols 8 0.016 <0.001 <0.004 e e
Total toxic organics 8 <0.010 <0.010 <0.010 213 0
Chloride g 95 5 33 e €
Color, ACU 8 25 5 10 e e
Fluoride 8 4.40 0.72 2.11 e e
Mercury 8 <0.0002 <(0.0002 «<(0.0002 e e
Nitrate 8 50 0.76 13.72 e e
Total suspended solids 8 5 <5 <5 60 O
Sulfates 8 1,600 470 1,030 e e
Surfactants as MBAS 8 012 <0.05 <0.06 e e
Aluminum 8 04 <0.2 <0.3 e e
Beryllium 8 <0.002 <0.002 <0.002 e e
Cadminum 8 <0.02 <0.02 <0.02 0.69 0
Chromiom 8 <0.03 <0.03 <0.03 277 0
Copper 8 <0.03 <(.03 <0.03 338 0
Tron 8 22 <(.3 <0.6 e e
Lead 8 <0.1 <0.1 <0.1 0.69 0
Nickel 8 0.79 <0.04 <0.29 398 0
Phosphorus 8 0.4 <0.2 <0.2 e e
Potassium 8 930 26 267 e e
Silver 8 <0.03 <0.03 <0.03 0.43 0
Sodium 8 113 21.9 540 e €
Zinc 8 0.06 <(.05 <0.05 261 0

“Combined discharge.

PUnits in mg/L unless otherwise noted,

‘NPDES permit limits.
“Flow during operations and/or discharging.

“Not applicable.

Minimum value/maximum value.
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Table 4.41. CY 1992 Y-12 Plant annual radiological data summary

Discharge Point 501/504, Central Pollution Control Facility/Plating
Rinsewater Treatment Facility? (Fig. 4.5, Vol. 1)

Number of Concentration Standard Percentage
Parameter
samples Max Min Av error of DCG
Alpha activity (pCi/L) 7 32 74 20.5 2.8 b
Americium-241 (pCi/L.) 7 0.54 —0.H 0.17 0.08 0.58
Beta activity (pCi/L) 7 790 21 167 106 b
Neptunium-237 (pCi/L.) 7 0.14 —0.25 0.03 0.05 0.11
Radium-226 (pCi/L} 6 1.6 -1.1 0.64 0.48 0.64
Radium-228 (pCi/L) 3 1.9 0.52 1 045 1
Strontium-9¢, (pCi/L) 7 20 -65 -9.34 10.28 -0.93
Technetium-99, (pCi/mL) 7 0.74 ~0.041 0.161 0.103 0.0002
Thorium-234 (pCi/L} 7 34 1 9.66 4.49 1.93
Throium, total 7 <0.005 <0.003 <0.003 0.0003 b
Thorium-228 (pCi/L) 7 1.9 0.06 0.75 0.24 0.19
Thorium-230 (pCif/L) 7 1.3 0.15 0.43 0.16 0.14
Thorium-232 (pCi/L) 7 0.09 (.008 0.05 0.01 0.10
Tritium (pCi/l.) 7 590 -360 5 118 0.0003
Uranium, total {mg/L} 8 0.1063 <0.001 <(),026 0.013 b
Uranium-235,% 7 0.57 035 0.44 0.03 b
Uranium-234 (pCi/L.) 7 14 1.2 493 172 0.99
Uranium-235 (pCi/L.) 6 0.57 0.33 0.45 0.03 0.07
Uranium-238 (pCi/L) 7 34 1 9.66 449 1.61
Gamma, total (pCi/L) 7 130 -26 403 194 b
4Combined discharge.
BNot applicable.
Table 4.42. CY 1992 NPDES Permit Number TN 0002968
Y-12 Plant Discharge Point 5086, Building 9204-3 Sump Pump Qil Separator
Concentration Number of
Number of Reference values
Parameter samples value® di
p Max Min Av atue exceeding
reference

Flow, gpm? 53 50 50 50 ¢ c
pH, standard units 53 9.2 6.7 € 6.5/8.5% 0/1
Temperature, °C 53 28.0 17.4 223 30.5 0
(il and grease, mg/L 53 9.1 <2 <237 15 0

INPDES permit limits.

bElow during operations and/or discharging.

“Not applicable.

Minimum value/maximum value.
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Table 4.43. CY 1992 NPDES Permit Number TN 0002968

Discharge Point 512, Y-12 Plant, Groundwater Treatment Facility

(Fig. 4.5, Vol. 1)
Number of Concentration® Reference  Number of vaiues
Parameter samples value? exceeding reference

Max Min Av g
Flow*, gpd 47 26,940 4,370 15,200 d d
pH, standard units 47 33 7.2 d 6.0/9.0¢ 0
Temperature, °C 37 267 18.3 21.2 30.5 d
Oil and grease 37 42 <2 <22 15 0
Aluminum 37 0.2 <0.04 <0.1 d d
Arsenic 37 <().2 <().04 <0.1 d d
Barium 37 0.260 0.072 0.116 d d
Beryllium 37 <0.002 <().0004 <(.001 d o
Boren 37 50.4 2.38 218 d d
Cadmium 37 <(1.02 <0.004 <0.01 d d
Calcium 37 103 47.0 76.3 d d
Cerium 37 <0.08 <0.02 <0.05 d d
Chromium 37 <0.03 <0.01 <0.02 d d
Cobalt 37 <(.01 <(.002 <().01 d d
Copper 37 0.03 <(.01 <0.02 d d
Gallium 37 <(.09 <(.02 <(.06 d d
Iron 37 0.3 <0.06 <().2 1.0 0
Lead 37 <0.1 <0.02 <{).06 d d
Lithium 37 12.0 0.2 52 d d
Magnesium 37 20.3 8.22 132 d d
Manganese 37 2.57 0.017 0.28 d d
Molybdenum 37 0.03 <0.01 <0.02 d d
Nickel 37 0.05 <0.1 <().03 d d
Niobium 37 <0.05 <0.01 <0.03 d d
Phosphorus 37 <0.2 <0.05 <0.13 d d
Potassium 37 15.8 5 8.8 d d
Scandium 9 <0.002 <{.0004 <(1.0008 d d
Silver a7 <0.03 <0.01 <(0.02 d d
Sodium 36 25.8 9.3 16.0 d d
Strontium 37 0.351 (3.123 0.230 d d
Thoriuvm 37 <0.05 <001 <(1.03 d d
Titanium a7 <0.06 <0.01 <(1.04 d d
Vanadium 37 <(.02 <(.004 <(1012 d d
Zinc 37 0.05 <{).01 <0.03 d d
Zirconium 37 <0.02 <{().004 <0.012 d d
PCB 36 0.24 <0.0005 <0.0072 0.0005" 1
Methylene chloride 37 <0.010 <0.010 <0.010 d d
Tetrachloroethylene 17 <0.010 <0.010 <0.010 d d
Trichlorethylene 37 <0.010 <0.010 <0.010 d d

“Units in mg/L unless otherwise noted.

FNPDES permit limits,
‘Flow during operations and/or discharging.

4Not applicable.

‘Minimum value/maximum value.
fThe aralytical detection limit is used as the reference value.
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Table 4.44. CY 1992 radiclogical data summary

Discharge Point 512, Y-12 Plant, Groundwater Treatment Facility

{Fig. 4.5, Vol. 1)
Number of Concentration Standard Percentage
Parameter G
samples Max Min Av error of DC
Alpha activity (pCi/L.) 6 380 37 198 57 a
Americium-241 (pCi/L) 6 0.33 —0.38 0.02 0.10 0.005
Beta activity (pCi/L} 6 110 15 60 15 a
Neptunium-237 (pCi/L} 6 0.22 -0.14 0.05 0.05 0.15
Radium-226 (pCi/L) 6 0.65 —0.68 011 0.23 -0.11
Radium-228 (pCi/L) 5 2 —0.27 0.56 0.40 0.56
Strontium-90 (pCi/L) 6 14 -15 1 5 0.12
Technetium-99 (pCi/mL) 6 0.067 0.013 0.03 0.01 0.00003
Thorium-234 {pCi/L) 6 350 16 150 50 1
Thorium, total (mg/L} 6 0.003 <0.003 <0.003 0 a
TFhortum-228 (pCi/L) 6 0.31 -0.01 0.15 0.05 0.04
Thorium-230 (pCi/L) 6 0.74 0.06 027 0.11 0.09
Thorium-232 (pCi/L) 6 0.17 —0.02 0.08 0.03 0.15
Tritium (pCi/L) 6 4,200 -110 1,678 722 0.08
Uranium, total {mg/L} 6 0.933 0.051 .448 0.141 a
Uranium-234 (pCi/L}) 6 53 99 32 6 6.3
Uranium-235 (pCi/L) 6 4.7 0.28 2.5 0.6 0.4
Uranium-235 (%) 6 0.43 02 028 0.04 a
Uranium-238 (pCi/L} 6 350 16 150 50 25
Gamima, total (pCi/L) 6 200 6 53 30 a

“Not applicable.
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Table 4.45. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Cooling Towers

Concentration?

Parameter Number of Reference Number of values
samples Max Min Av value” exceeding reference
Discharge point 602
Temperature, °C 4 27.3 21.2 23.7 305 0
pH, standard units 4 8.3 81 ¢ 6.5-8.5¢ 0
Free chlorine 4 .14 0.0t 0.05 0.5 0
Chromium 4 <0.03 <0.006 <0.012 1 0
Copper 4 (.03 <(.008 <0.017 1 0
Zinc 4 0.05 0.02 0.04 1 0
Flow, gpd® 4 17.844 13,269 15402 ¢ ¢
Discharge point 604
Temperature, °C 4 222 13.9 18.4 30.5 0
pH, standard units 4 83 8.0 € 6.5-8.5¢ 0
Free chlorine 4 0.08 <0.1 <0.03 0.5 0
Chromium 4 <(.03 <(0.006 <0.012 1 0
Copper 4 0.03 <0.006 <0.013 i 0
Zinc 4 0.26 0.04 0.16 1 0
Flow, gpd® 4 27,511 14,799 19,342 [ c
Discharge point 606 {out of service)
Temperature, °C 0
pH, standard units 0
Free chlorine 0
Chromium 0
Copper 0
Zinc 0
Flow, gpd® 0
Discharge point 610
Temperature, °C 4 33 25.7 286 305 1
pH. standard units 4 8.4 7.8 ¢ 6.5-8.54 0
Free chlorine 4 0.15 0.01 0.05 0.5 0
Chromium 4 <0.03 <0.006 <0.012 1 0
Copper 4 0.03 <().006 <0.021 1 0
Zinc 4 0.15 <0.03 <0.07 1 0
Flow, gpd*® 4 18,736 11,500 14,459 c c
Discharge point 612
Temperature, °C 4 237 21.2 228 30.5 0
pH. standard units 3 8.2 8.0 c 6.5-8.5¢ 0
Free chlorine 3 0.04 0.01 0.03 0.5 0
Chromium 3 <0.03 <0.006 <0.014 1 0
Copper 3 0.03 <0.017 <0.025 1 0
Zinc 3 0.12 0.1 0.1 1 0
Flow, gpd® 3 6,727 3,737 4,983 ¢ ¢
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Table 4.45 {continued)
Number of Concentration® Reference Number of values
Parameter b .
samples Max Min Av value exceeding reference
Discharge point 613
Temperature, °C 4 287 253 27.0 30.5 0
pH, standard units 4 8.4 8.0 c 6.5-8.5¢ 0
Free chlorine 4 0.21 0.03 0.09 0.5 0
Chromium 4 <0.03 <(0.006 <(.012 1 )]
Copper 4 0.03 <0.010 <0.018 1 )]
Zing 4 0.07 0.03 0.03 1 0
Flow, gpd® 4 77,363 32,730 46,702 ¢ c
Discharge point 615
Temperature, °C 4 28.8 8.5 20.5 30.5 0
pH, standard units 4 8.3 78 € 6.5-8.5¢ 0
Free chlorine 4 0.04 0.01 0.02 0.5 0
Chromium 4 <(.03 <().006 <0.012 1 0
Copper 4 0.119 0.097 0.111 | 0
Zinc 4 0.74 0.45 0.53 1 0
Flow, gpd® 4 2,656 1,707 2,138 c c
Discharge point 616 (torn down)
Temperature, °C 0
pH, standard units 0
Free chlorine 0
Chromium 0]
Copper U]
Zinc ¢
Flow, gpd® 0
Discharge point 617
Temperature, °C 4 26,2 19.6 229 30.5 0
pH, standard units 4 8.4 7.8 c 6.5-8.5¢ 0
Free chlorine 4 0.03 0.01 0.02 0.5 0
Chromium 4 <0.03 <().006 <0.012 1 4]
Copper 4 0.03 <0.017 <0.022 1 0
Zinc 4 1.04 (.04 0.36 1 0
Flow, gpd® 4 22,218 5,290 13,027 c c
Discharge point 618
Temperature, °C 4 273 23.5 257 305 0
pH, standard units 4 8.7 79 r 6.5-8.54 0§
Free chiorine 4 0.09 0.01 0.05 0.5 0
Chromium 4 0.03 <0.006 <0.013 1 0
Copper 4 0.079 0.016 0.042 1 0
Zing 4 0.1 0.05 0.07 1 0
Flow, gpd® 4 11,214 5,607 8,034 c c
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Table 4.45 (continued)

Concentration”

Parameter Number of Reference Number of values
samples Max Min Ay value? exceeding reference
Discharge point 619
Temperature, °C 3 233 6.6 17.4 305 0
pH, standard vnits 3 8.2 1.5 ¢ 6.5-8.5¢ 0
Free chlorine 3 0.06 0.02 0.04 0.5 0
Chromium 3 0.03 <0.006 <0.015 1 0
Copper 3 0.074 <0.03 <0.049 1 0
Zinc 3 0.36 0.10 0.19 1 0
Flow, gpd® 3 14,785 7,666 10.934 c ¢
Discharge point 620
Temperature, °C 4 274 17.7 227 30.5 0
pH. standard units 4 8.4 7.9 ¢ 6.5-8.54 0
Free chlorine 4 0.09 0.01 0.04 0.5 0
Chromium 4 <0.03 <(.006 <0.012 1 0
Copper 4 0.04 0.022 0.033 1 0
Zinc 4 028 0.24 0.27 1 0
Flow. gpd® 4 2,464 663 1,337 c c
Discharge point 622
Temperature, °C 4 30.1 28.6 29.2 30.5 0
pH. standard units 4 8.3 8.1 ¢ 6.5-8.54 0
Free chlorine 4 0.07 0.03 0.04 0.5 0
Chromium 4 <0.03 <(0.006 <0.012 1 0
Copper 4 0.03 <0.007 <0.014 1 0
Zinc 4 0.05 0.03 0.04 1 0
Flow, gpd® 4 45,682 23,000 34,175 ¢ ¢
Discharge point 624 (combined with 622)
Temperature, °C ¢
pH, standard units G
Free chlorine 0
Chromium 0
Copper 0
Zine 0
Flaw, gpd® 0
Discharge point 626
Temperature, °C 4 267 154 21.6 30.5 0
pH. standard units 4 8.5 80 c 6.5-8.5¢ 0
Free chlorine 4 .05 0.03 0.04 0.5 0
Chromium 4 <0.03 <0006 <1012 1 0
Copper 4 0.03 <(1.008 <1018 1 0
Zinc 4 0.05 0.03 0.04 1 0
Flow, gpd® 4 2,974 718 1613 ¢ ¢
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Table 4.45 (continued)
p ; Number of Concentration* Reference Number of values
arameter samples Max Min Ay vatue? exceeding reference
Discharge point 628
Temperature, °C 2 30.0 23.8 26.9 305 0
pH, standard units 2 7.9 7.8 ¢ 6.5-8.5¢ 0
Free chlorine 2 0.06 0.02 0.04 0.5 0
Chromium 2 0.03 <0.016 <0.023 1 0
Copper 2 0.05 0.037 0.044 1 0
Zinc 2 024 0.11 0.18 1 0
Flow, gpd® 2 12,420 10,781 11,601 ¢ c
Discharge point 630
Temperature, °C 4 28.9 18.6 232 30.5 0
pH, standard units 4 8.0 7.4 € 6.5-8.5¢ 0
Free chlorine 4 0.09 0.02 0.04 0.5 0
Chromium 4 0.03 <0.006 <0.013 1 0
Copper 4 0.108 (¢.035 0.081 1 0
Zinc 4 0.44 0.08 0.18 1 0
Flow, gpd® 4 3,806 2,208 2,907 ¢ ¢
Discharge point 632
Termperature, °C 3 245 200 226 30.5 0
pH, standard units 3 8.3 8.2 c 6.5-8.5¢ 0
Free chlorine 3 0.06 0.02 0.04 0.5 0
Chromium 3 <0.006 <0.006 <0.005 1 0
Copper i 0.057 0.022 0.036 i 0
Zinc 3 0.04 0.03 0.03 1 0
Flow, gpd® 3 9,857 5,750 7,256 ¢ ¢
Discharge point 633 (out of service)
Temperature, *C 0
pH, standard units 0
Free chlorine 0
Chromium 0
Copper 0]
Zinc ¢
Flow, gpd® o
Discharge point 634
Temperature, °C 4 28.9 19.3 250 305 0
pH, standard units 4 g4 7.8 ¢ 6.5-8.5¢ 0
Free chlorine 4 0.11 0.01 0.05 0.5 0
Chromium 4 (.03 <0.006 <0.012 1 0
Copper 4 0.03 <0.010 <0.020 1 0
Zinc 4 0.13 0.1 0.12 1 0
Flow, gpd® 4 15,180 2919 7,687 c c

“Units in mg/L unless otherwise noted.
PNPDES permits limits.

“Not applicable.

“Minimum value\maximum value.

“Flow during operations and/or discharging.
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Table 4.46. CY 1992 NPDES Permit Number TN 0002968

Y-12 Plant Discharge Point 623, Flyash Siuice

Concentration Number of
Number of Reference values
Parameter a .
samples Max Min Av value exceeding
reference
pH, standard units 15 8.5 7.5 b 6.5-8.5¢ 0
Flow, gpd“' 48 528,000 22,000 97,625 b b
“NPDES permit limits.

*Not applicable.
‘Minimum value/maximum value,
4Flow during operations and/or discharging.
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Table 4.47. CY 1992 Y-12 Plant data summary for outfalls not
specifically enumerated on the NPDE$S permit

Number of Concentration® Reference  Number of values
Parameter b .
samples Max Min Av value exceeding reference
Discharge Point 4
Flow®, gpd 4 13,696 3,804 6,848 d d
pH, standard units 4 8.2 7.1 d 6.5-8.5¢ 0
Temperature, °C 4 22 9.5 15.2 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6.2 5 54 d d
Total organic carbon 4 44 14 28 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 8
Flow®, gpd 4 7.609 1,522 3,519 d d
pH, standard units 4 8.2 7.8 d 6.5-8.5¢ 0
Temperature, °C 4 245 7.3 18.1 305 0
Ammonia 4 0.9 <0.2 <0.4 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 11 5 78 d d
Total organic carbon 4 18 4.4 10.6 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 10
Flow*, gpd 4 9,131 3,044 6,094 d d
pH, standard units 4 8.2 79 d 6.5-8.5¢ 0
Temperature, °C 4 25.6 212 241 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6.9 <5 <5 d d
Total organic carbon 4 21 10 15 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 14
Flow®, gpd 4 22,827 6,112 11,990 d d
pH, standard units 4 83 7.4 d 6.5--8.5¢ 0
Temperature, °C 4 22 17.2 20.0 305 0
Armmonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 <5 <5 <5 d d
Total organic carbon 4 26 11 19 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 21
Flow*, gpd 4 355,588 86,400 21,709 d d
pH, standard units 4 8.2 74 d 6.5-8.5¢ 0
Temperature, °C 4 223 17.2 19.9 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 7.4 <5 <6.5 d d
Total organic carbon 4 22 10 16 d d
Total suspended solids 4 <5 <5 <5 d d
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Table 4.47 (continued)

Concentration®

Number of Reference  Number of values
Parameter b .
samples Max Min Ay value exceeding reference
Discharge Point 33
Flow*, gpd 4 17,120 380 4,851 d d
pH, standard units 4 7.8 73 d 6.5-8.5¢ 0
Temperature, °C 4 22.8 14 [7.8 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 78 <5 <23 d d
Chemical oxygen demand 4 24 <5 <10 d d
Total organic carbon 4 32 9.6 229 d d
Total suspended solids 4 68 <5 <2] d d
Discharge Point 34
Flow®, gpd 4 136,800 45,654 89,361 d d
pH, standard units 4 8.1 7.4 d 6.5-8.5% 0
Temperature, °C 4 284 208 25 30.5 0
Ammonia 4 <0.2 <0.2 <(.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 <5 <5 <5 d d
Total organic carbon 4 23 12 18 d d
Tota! suspended solids 4 <5 <5 <5 d d
Discharge Point 36
Flow®, gpd 4 9,891 190 2,901 d d
pH, standard units 4 8.1 7.8 d 6.5-8.5¢ 0
Temperature, °C 4 227 7.7 16 30.5 0
Ammonia 4 <(.5 <0.2 <0.3 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 46 14 28 d d
Total erganic carbon 4 28 1.7 16.7 d d
Total suspended solids 4 <5 <5 <5 d e
Discharge Point 39
Flow<. gpd 2 2,282 761 1,522 d d
pH. standard units 2 78 7.8 d 6.5-8.5° 0
Temperature, °C 2 17.6 6.6 13.6 30.5 0
Ammonia 2 <02 <02 <0.2 d d
Biochemical oxygen demand 2 <5 <5 <5 d d
Chemical oxygen demand 2 7.1 5.6 64 d d
Total organic carbon 2 18 11 15 d d
Total suspended solids 2 <5 <5 <5 d d
Discharge Point 42
Flow", gpd 4 24,729 11,413 19,023 d d
pH. standard units 4 79 7.1 d 6.5-8.5¢ G
Temperature, °C 4 30.1 152 26.5 30.5 ¥}
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 7.6 <35.0 <6.3 d d
Total organic carbon 4 19 12 13 d d
Total suspended solids 4 <5 <5 <5 d d
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Table 4.47 (continued)
Number of Concentration” Reference  Number of values
Parameter I R
samples Max Min Av value exceeding reference
Discharge Point 47
Flow*, gpd 4 73,090 5,707 39,399 d d
pH, standard units 4 8.1 7.5 d 6.5-8.5¢ 0
Temperature, °C 4 26.2 21.5 22,2 30.5 0]
Ammonia 4 <02 <(0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 58 5 56 d d
Total organic carbon 4 19 11 12 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 48
Flow*, gpd 4 21,100 1,522 11,311 d d
pH, standard units 4 83 7.5 d 6.5-8.5¢ 0
Temperature, °C 4 22.8 21.4 22.1 30.5 0
Ammeonia 4 <02 <02 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 16 <5 <12.3 d d
Total organic carbon 4 19 16 16 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 49
Flow*, gpd 4 15,979 11,413 13,981 d d
pH, standard units 4 8.2 7.6 79 6.5-8.5°¢ 0
Temperature, °C 4 239 19.2 217 30.5 0
Ammonia 4 <0.2 <02 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 53 <5 <5.1 d d
Total organic carbon 4 22 12 16 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 51
Flow®, gpd 4 76,088 39,942 56,114 d d
pH, standard units 4 15 7.3 7.4 6.5-8.5¢ 0
Temperature, °C 4 18.3 15.1 16.8 30.5 0
~ Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 59 <5 <5.3 d d
Total organic carbon 4 48 20 35 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 53
Flow*, gpd 1 1,522 1,522 1.522 d d
pH, standard units 1 74 7.4 d 6.5-8.5°¢ 0
Temperature, °C 1 18.7 18.7 19 305 0
Ammonia ! <02 <02 <0.2 d d
Biochemical oxygen demand 1 <5 <5 <5 d d
Chemical oxygen demand 1 6.8 6.8 6.8 d d
Total organic carbon ! 22 22 22 d d
Total suspended solids 1 <5 <5 <53 d d

Surface Water 4-47



1992 Environmental Report Vol. 2, Oak Ridge

Table 4.47 (continued)

Concentration?

Number of Reference  Number of values
Parameter 5 .
samples Max Min Av value exceeding reference
Discharge Point 55
Flow*, gpd 4 79,890 47,555 68,004 d d
pH, standard units 4 7.8 7.6 d 6.5-8.5¢ 0
Temperature, °C 4 27.4 15.6 223 30.5 &
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <3 <5 <5 d d
Chemical oxygen demand 4 54 <5.0 <5.1 d d
Total organic carbon 4 26 16 21 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 63
Flow®, gpd 4 7.609 1,522 3,614 d d
pH, standard units 4 8.3 7.4 d 6.5-8.5¢ 0
Temperature, °C 4 19.6 12.6 16.7 30.5 0
Ammonia 4 <02 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 1% 6.8 12.7 d d
Total organic carbon 4 22 53 13.4 d d
Total suspended solids 4 7 <5 <5.6 d d
Discharge Point 64
Flow®, gpd 4 26,251 761 9,701 d d
pH, standard units 4 8.2 7.7 d 6.5-8.5¢ 0
Temperature, °C 4 238 13.6 18.5 30.5 0
Ammonia 4 022 <0.2 <0.21 d d
Bicchemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 22 9.2 153.3 d d
Total organic carbon 4 11 l4 7.5 d d
Total suspended solids 4 11 <5 <6.5 d d
Discharge Point 67
Flow*, gpd 4 28,533 22,827 24,729 d d
pHi. standard units 4 80 77 d 6.5-8.5¢ 0
Temperature, “C 4 222 11.2 17.3 305 0
Ammonia 4 0.48 <0.2 <().27 d o
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 <5 <5 <5 d d
Total organic carbon 4 24 3.6 179 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 71
Flow®, gpd 4 81,797 11,413 54,605 d d
pH. standard units 4 8.0 7.7 d 6.3-8.5¢ 0
Temperature, °C 4 222 11.2 17.3 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6.3 <3 <5.5 d d
Total organic carbon 4 20 6.1 15.5 d d
Total suspended solids 4 <5 <5 <5 d d
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Table 4.47 (continued)
Number of Concentration® Reference  Number of values
Parameter P :
samples Max Min Av value exceeding reference

Discharge Point 83
Flow*, gpd 3 13,316 9,211 10,679 d d
pH, standard units 3 83 8.1 d 6.5-8.5¢ 0
Temperature, °C 3 20.6 13.5 16.5 305 0
Ammonia 3 0.2 <0.2 <0.2 d d
Biochemical oxygen demand 3 10.8 <50 <6.9 d d
Chemical oxygen demand 3 37 6.3 16.9 d d
Total organic carbon 3 13 35 72 d d
Total suspended solids 3 <5 <5 <5 d d

Discharge Point 88
Flow*, gpd 4 5,707 190 2,029 d d
pH, standard units 4 32 79 d 6.5-8.5¢ 0
Temperature, °C 4 254 9.2 209 30.5 0
Ammonia 4 <02 <02 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6.3 <5 <5 d d
Total organic carbon 4 18 15 16 d d
Total suspended solids 4 <5 <5 <5 d d

Discharge Point 99
Flow®, gpd 4 3.804 1,141 2,377 d d
pH, standard units 4 8 7.8 d 6.5-8.5° 0
Temperature, °C 4 219 14.2 17.7 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6.2 <5 <5.3 d d
Total organic carbon 4 27 17 21 d d
Total suspended solids 4 <5 <5 <5 d d

Discharge Point 109
Flow®, gpd 4 624,309 26,621 249,389 d d
pH, standard units 4 - 81 7.8 d 6.5-8.5¢ 0
Temperature, °C 4 22.1 13.6 17.9 30.5 0
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 It <5 <7 d d
Total organic carbon 4 30 19 23 d d
Total suspended solids 4 <5 <5 <5 d d

Discharge Point 110
Flow*, gpd 4 7,609 47 2,199 d d
pH, standard units 4 8.3 7.4 d 6.5-8.5¢ 0
Temperature, °C 4 246 8.4 178 30.5 0
Ammonia 4 0.23 <0.20 <0.21 d d
Biochemical oxygen demand 4 11.2 <5 <6.6 d d
Chemical oxygen demand 4 3 9.5 17.1 d d
Total organic carbon 4 18 14 16 d d
Total suspended solids 4 <5 <5 <5 d d
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Table 4.47 (continued)

Concentration?

Number of Reference  Number of values
Parameter b :
samples Max Min Av value exceeding reference
Discharge Point 113
Flow®, gpd 4 17,413 3,044 7,825 d d
pH, standard units 4 8.2 8.0 d 6.5-8.5¢ 0
Temperature, °C 4 316 14.1 21.5 30.5 1
Ammonia 4 <0.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 <5 <5 <5 d d
Total organic carbon 4 22 Q 16 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 114
Flow®, gpd 4 2,380 570 1,784 d d
pH, standard units 4 3.1 7.6 d 6.5-8.5° 0
Temperature, °C 4 249 20.8 234 30.5 0
Ammonia 4 1.4 <().2 <0.5 d d
Biochemical oxygen demand 4 8.98 <5 <6.58 d d
Chemical oxygen demand 4 30 56 13.3 d d
Total organic carbon 4 39 22 27 d d
Total suspended solids 4 7.5 <5 <5.6 d d
Discharge Point 122
Flow®, gpd 4 2,282 570 1,474 d d
pH, standard units 4 8 7.8 d 6.5-8.3° 0
Temperature, °C 4 32.1 14.8 247 30.5 1
Ammonia 4 <002 <(0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 6 <5 <55 d d
Total organic carbon 4 25 13 19 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 125
Flow?, gpd 4 137,160 84,300 113,463 d d
pH. standard units 4 79 7.7 d 6.5-8.5¢ 0
Temperature, °C 4 26.6 15.7 214 30.5 0
Ammonia 4 <0.2 <12 <(.2 d d
Biochemical oxygen demand 4 <5 <3 <3 d d
Chemical oxygen demand 4 <5 <5 <5 d d
Total organic carbon 4 26 12 20 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 126
Flow®, gpd 3 28,931 3,044 18,901 d d
pH. standard units 3 8.3 73 d 6.5-8.5¢ o
Temperature, °C 3 24 17.7 21.7 30.5 b
Ammonia 3 1 0.2 0.6 d d
Biochcmical oxygen demand 3 69 5 36 d d
Chemical oxygen demand 3 92 28 60 d d
Total organic carbon 3 34 20 27 d d
Total suspended solids 3 93 32 58 d d
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Table 4.47 {continued)
Number of Concentration* Reference  Number of values
Parameter b -
samples Max Min Av value! exceeding reference
Discharge Point 135
Flow*, gpd 4 570,312 355,680 416,702 d d
pH, standard units 4 7.9 7.8 d 6.5-8.5¢ 0
Temperature, °C 4 30.6 203 26.1 30.5 i
Ammonta 4 <(.2 <0.2 <0.2 d d
Biochemical oxygen demand 4 <5 <5 <5 d d
Chemical oxygen demand 4 1.4 <5 <5.6 d d
Total organic carbon 4 23 8.7 169 d d
Total suspended solids 4 <5 <5 <5 d d
Discharge Point 142
Flow*, gpd 4 4,565 380 1,712 d d
pH, standard units 4 B4 7.2 d 6.5-8.5¢ 0
Temperature, °C 4 26 13.1 19.3 305 0
Ammonia 4 03 <0.2 <(.25 d d
Biochemical oxygen demand 4 104 <5.0 <6.4 d d
Chemical oxygen demand 4 120 40 62 d d
Total organic carbon 4 28 12.0 16.8 d d
Total suspended solids 4 140 27 80 d d

2Units in mg/L unless otherwise noted.
bTennessee Water Quality Criteria,

‘Flow during operations and/or discharging.
4Not applicable.

Minimum value/maximum value.
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Table 4.48. Y-12 Plant toxicity control monitoring program
summary information for 19922

e _ NOEC? IwWCe
Site/building Test date Species (%) (%)
Groundwater Treatment 1/9/92 Fathead minnow 100 1.9
Facility (Qutfail 512} 1/9/92 Ceriodaphnia 25 1.9
Oil/Water Separator—9204-3 2/7/92 Fathead minnow 100 0.3
(Outfall 506) 2/7192 Ceriodaphnia 100 0.3
Central Pollution Control 2/20/92 Fathead minnow 50 1.2
Facility (Outfall 501) 2/20/92 Ceriodaphnia 12 1.2
9202 Catch Basin 3/12/92 Fathead minnow 15 08
(Outfall 408) 3/12/92 Ceriodaphnia 12 0.8
Lithium Steam Condensate 5/14/92 Fathead minnow <3% <NOEC
{Qutfall 402} 5/14/92 Ceriodaphnia 6% <NOEC
West End Treatment Facility 5/28/92 Fathead minnow 60 0.7
5/28/92 Ceriodaphnia 5 0.7
West End Treatment Facility 6/25/92 Ceriodophnia =1t 0.7
B/6/92 Fathead minnow 100 .5
Cooling T
ooling Tower 602 B/6/52 Ceriodaphnia 100 0.5
Plating Rinsewater Treatment 10/1/92 Fathead minnow 50 1.4
Facility 10/1/92 Ceriodaphnia 100 1.4
Steam Plant Wastewater 10/1/92 Fathead minnow 100 11.2
Treatment Facility 10/1/92 Ceriodaphnia 12 11.2
Central Pollution Control 10/8/92 Fathead minnow 100 1.2
Facility 10/8/92 Ceriodaphnia 30 1.2

“These 7-day toxicity tests using Ceriodaphnia and fathead minnows were completed in 1992 as part of the TCMP conducted for
the Y-12 Plant by Oak Ridge National Laboratory. Summarized are the effluents and their corresponding NOECs and [WCs.
Note: Discharge from the treatment facilities is intermittent becausc of batch operations.

"No-observed-effect concentrations.

“The in-stream waste concentration (IWC) based on 4.7 ¢fs at East Fork Poplar Creek, Station 8 (annual average flow rate).
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Table 4.49. Sampling and analysis plan for White Oak Creek headwaters

Collection Analysis
Analyte frequency Sample type frequency
Anions
Fluoride Monthly Flow proportional composite Monthly
Nitrate (as N} Monthly Flow proportional composite Monthly
Sulfate {as SO4) Monthly Flow proportional composite Monthly
Field measurements
Conductivity Monthly Flow-through cell Monthly
Dissolved oxygen Monthly Flow-through cell Monthly
Temperature Monthly Flow-through cell Monthly
Turbidity Monthly Flow-through cell Monthly
pH Monthly Flow-through cell Monthly
Metals
Aluminum Monthly Flow proportional composite Monthly
Antimony Monthly Flow proportional composite Monthly
Arsenic Monthly Flow proportional composite Monthly
Barium Monthly Fiow proportional composite Monthly
Beryllium Monthly Flow proportional composite Monthly
Boron Monthly Flow proportional composite Monthly
Cadmium Monthly Flow proportional composite Monthly
Calcium Monthly Flow proportional composite Monthly
Chromium Monthly Flow proportional composite Monihly
Cobalt Monthly Flow proportional composite Monthly
Copper Monthly Flow proportional composite Monthly
Iron Monthly Flow proportional composite Meonthly
Lead Monthly Flow proportional composite Monthly
Lithium Monthly Flow proportional composite Monthly
Magnesium Monthly Flow proportional composite Monthly
Manganese Monthly Flow proportional composite Monthly
Molybdenum Monthly Flow proportional composite Monthly
Nickel Monthly Flow proportional composite Monthly
Phosphorus Monthly Flow proportional composite Monthly
Selenium Monthly Flow proportional composite Monthly
Silicon Monthly Flow proportional composite Monthly
Silver Monthly Flow proportional composite Monthly
Sodium Monthly Flow proporticnal composite Monthly
Strontium Menthly Flow proportional composite Monthly
Tin Monthly Flow proportional composite Monthly
Titanium Monthly Flow proportional composite Monthly
Vanadium Monthly Flow proportional composite Monthly
Zinc Monthly Flow proportional composite Monthly
Zirconium Meonthly Flow proportional composite Monthly
Others
Oil and grease Meoenthly Grab Monthly
Total dissolved solids Monthly Grab Monthly
Total organic carbon Monthly Grab Monthly
Total suspended solids Monthly Flow proportional composite Monthly
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Tabte 4.50. Sampling and analysis plan for Melton Hill Dam

Collection Analysis
Analyte . Sample type
frequency frequency
Anions
Fluoride Monthly Flow proportional composite Monthly
Nitrate (as N) Monthly Flow proportional composite Monthly
Sulfate {as $O4) Monthly Flow proporticnal composite Monthly
Ficld measurements
Conductivity Monthly Flow-through cell Monthly
Dissolved oxygen Monthly Flow-through cell Monthly
Temperature Monthly Flow-through cell Monthly
Turbidity Monthly Flow-through cell Monthly
pH Monthly Flow-through cell Monthly
Metals
Aluminum Monthly Flow proportional composite Monthly
Antimony Monthly Flow proportional composite Monthly
Arsenic Monthly Flow proportional composite Monthly
Barium Monthly Flow proportional composite Meonthly
Beryllium Monthly Flow proportional composite Monthly
Boron Monthly Flow proportional composite Monthly
Cadmium Monthly Flow proportional composite Maonthly
Calcium Monthly Flow proportional composite Monthiy
Chromium Monthly Flow proportional composite Monthly
Cobalt Monthly Flow proportional composite Monthly
Copper Monthly Flow proportional composite Monthly
Iron Monthly Flow proportional composite Monthly
Lead Monthly Flow proportional composite Monthiy
Lithium Monthly Flow proportional composite Maonthly
Magnesium Monthly Flow proportional composite Monthly
Manganese Monthly Flow proportional composite Monthly
Molybdenum Monthly Flow proportional composite Monthly
Nickel Monthly Flow proportional composite Monthly
Phosphorus Monthly Flow proportional composite Monthly
Selenivm Monthly Flow proportional composite Monthly
Silicon Monthly Flow proportional composite Monthly
Silver Monthly Flow proportional composite Monthiy
Sodium Monthly Flow proportional composite Menthly
Strontium Monthly Fiow proportional composite Monthly
Tin Monthly Flow proportional composite Monthly
Titanium Monthly Flow proportional composite Monthiy
Vanadium Monthly Flow proportional composite Monthly
Zing Monthly Flow proportional composite Monthly
Zirconium Monthly Flow proportional composite Monthly
Others
Oil and grease Monthly Grab Monthly
Total dissolved solids Monthly Grab Monthly
Total organic carbon Monthly Grab Monthly
Total suspended solids Monthly Flow proportional composite Monthly
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Table 4.51. 1992 surface water analyses at White Oak Creek headwaters”

b

Number detected/ Concentration Percentage
Analyte number of of ref.
samples Max Min Av® Stand:.;d value®
erTo
Anions
Fluoride 1/12 0.40 <0.10 ~(.13* 0,025 ~3.1
Nitrate (as N} 0/12 <1.0 <1.0 ~1.0 0 f
Sulfate (as SO4) [2/12 14 1.9 3.7* 0.95 1.5
Field measurements
Conductivity, mS/em 12/12 2.1 0.030 0.70* .18 r
Dissolved oxygen, ppm 1212 12 8.3 10* 0.40 f
Temperature, °C 12/12 18 8.9 13* 0.85 f
Turbidity, NTU 12/12 63 11 34% 4.6 f
pH, standard units 12/12 8.2 7.2 7.8% 0.097 I
Metals
Aluminum, total 11712 1.9 <0.050 ~0.53* 0.19 ~270
Antimony, total 012 <0.050 <0.050 ~0.050 0] f
Arsenic, total 012 <0.010 <0.010 ~0.010 0 f
Barium, total 12/12 0.13 0.044 0.081* 0.0070 4.1
Beryllium, total 0/12 <0.0010 <0.0010 ~0.0010 )] f
Boron, total 0/12 <0.080 <0.080 ~0.080 0 f
Cadmium, total 0/12 <0.0050 <0.0050 ~0.0050 ¢ f
Calcium, total 12/12 2 15 24%* 1.7 f
Chromium, total 7112 0.015 <0.0040 ~0.0070* 0.0011 ~14
Cobalt, total /12 <0.0040 <0.0040 ~0.0040 0 f
Copper, total 0/12 <0.0070 <0.0070 ~0.0070 0 f
Iron, total 12/12 20 0.051 0.51* 0.19 170
Lead, total 0/12 <0.050 <0.050 ~0.050 0 f
Lithium, total® 1/12 <15 <0.0010 ~]3% 1.7 i
Magnesium, totat 12/12 16 6.7 11+ 0.89 f
Manganese, total 11/12 0.36 <0.010 ~0.079* 0.038 ~160
Molybdenum, total 0/12 <0.040 <0.040 ~0.040 0] i
Nickel, total 212 <0.010 <0.0040 ~0.0057* 0.00076 f
Phosphorus, total /12 <0.30 <0.30 ~0.30 0 f
Selenium, total 0/12 <0.0050 <0.0050 ~0.0050 0 f
Silicon, total 12/12 9.8 32 4.8% 0.60 f
Silver, total 0/12 <0.0050 <(0.0050 ~0.0050 0 f
Sodium, total® 212 <5.0 0.47 ~4.2* 0.51 f
Strontium, total 12/12 1.036 0.019 0.028* 0.0019 f
Tin, total /12 <0.050 <0.050 ~0.050 0 I
Titanium, total 2112 0.030 <(.020 ~0.021* 0.00093 f
Vanadium, total 312 0.0043 <0.0020 ~0.0022* 0.00019 f
Zing, total 4/12 0.090 <0.0050 ~0.014* 0.0070 ~(0.28
Zirconium, total 0nz <(0.020 <0.020 ~0.020 ¢] f
Others
Oil and grease 3/12 8.0 <2.0 ~2.8% 0.51 f
Total dissolved solids i2/12 170 85 130* 1.9 f
Total organic carbon 12/12 4.7 0.60 1.3% 0.32 f
Total suspended solids T2 85 <5.0 ~19* 78 f

“See Fig. 4.7, Vol. 1.

PUnits in mg/L uniess otherwise noted.

Average concentrations significantly greater than zero are identified by an *.
dStandard error of the mean.

€Average concentration as a percentage of the national primary or secondary drinking water standards when a reference exists,
when the parameter is a contaminant, and when the average concentration is significantly greater than zero.

fNot applicable.

£Note that the analytical detection limit for lithium for October and November was 0.00]1 mg/L. The detection limit for January

through September and for December was 15 mg/L.

"Note that the analytical detection limit for sodium for October and November was (.05 mg/L.. The detection limit for January

through September and for December was 5 mg/L.
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Table 4.52. 1992 surface water analyses at Melton Hill Dam?

Number detected/ Concentration” Percentge
Analyte number of . . Standard of ref.
samples Max Min Av© o value®
erro
Anions
Flueride 1712 0.30 <{).10 ~(.12%* 0.017 ~2.9
Nitrate (as N) /12 <].0 <1.0 ~1.0 0 f
Sulfate (as SOy4) 12/12 34 17 22%* 1.2 8.7
Ficld measurements
Conductivity, mS/cm 12/12 2.4 0.050 0.85% 0.23 f
Dissolved oxygen, ppm 12/12 12 7.8 9.4* 0.44 7
Temperature, °C 12112 21 8.3 15% 1.2 i
Turbidity, NTU 12/12 71 15 37# 4.0 !
pH, standard units 12/12 8.2 7.4 7.8* 0.084 /
Metals
Aluminum, total 10/12 25 <0.050 ~0.56* 0.21 ~280
Antimony, total /12 <0.050 <0050 ~0.050 0 f
Arsenic, total 0/12 <0.010 <0.010 ~0.010 0 !
Barium, total 12/12 0.080 0.026 0.037* 0.0041 1.9
Beryilium, total 0/12 <0.0010 <0.0010 ~0.0010 0 f
Boron, total 012 <(1.080 <0.080 ~0.080 0 f
Cadmium. total 012 <0.0050 <0.0050 ~0.0050 0 f
Calctum, total 12/12 40 32 36* 0.58 i
Chromium, total 5/12 0.014 <0.(0040 ~0.0061* 0.0010 ~12
Cobalt, total 0/12 <0.0040 <0.0040 ~(.0040 0 i
Copper, total 1/12 0.026 <0.0070 ~(.0086* 0.0016 ~0.86
Iron, total 11/12 4.2 <(0.050 ~0.68* 0.34 ~230
Lead, total o2 <0.050 <0.050 ~0.050 0 !
Lithium, total® 2/12 <I§ 0.0031 ~13* 1.7 f
Magnesium, total 12412 10 8.9 9.5* 0.i2 f
Manganese, 1otat 12/12 2.0 0.010 0.26 0.16 !
Molybderum, total 0/12 <{).040 <0.040 ~0.040 0 !
Nickel, total 312 0.012 <(.0040 ~0.0065* 0.00089 f
Phosphorus, total 0412 <0.30 <(.30 ~(2.30 0 f
Sclenium, total 0/12 <(.0050 <(0.0050 ~0.0050 0 !
Silicon, total 12/12 58 1.5 3.1* 0.42 4
Silver, total /12 <0.0050 <{).0050 ~0.0030 0 !
Sodium, total® 3712 5.4 4.5 ~5.0% 0.058 7
Strontium, total 12/12 0.10 0,081 0.089* 0.0015 !
Tin, total 012 <0.050 <0050 ~{1.050 ( i
Titanium, total 3712 0.035 <(0.020 ~{).022* 0.0014 f
Vanadium. total 3712 0.0066 <(1L.0020 ~0.0025%* 0.00038 f
Zinc. total 512 0.11 <0.0030 ~0.025* 0011 ~(.50
Zirconium, total /12 <(.020 <().020 ~(3.020 0 I
Others
Oil and grease 13 21 <2.0 ~4.5% 1.5 f
Total dissolved solids 12/12 200 140 160* 4.5 f
Total organic carbon 12/12 2.8 1.9 2.2% 0.076 f
Total suspended solids R/12 66 <5.0 ~18% 5.2 f

4Sce Fig. 4.7, Vol I,

*Units in mg/L unless otherwise noted.

“Average concentrations significantly greater (han zero are identified by an *,

4Standard error of the mean.

‘Average concentration as a percentage of the national primary or secondary drinking water standards when a reference exists,
when the parameter is a contaminant, and when the average concentration is significantly greater than zero.

/Not applicable.

#Notc that the analytical detection limit for lithium for Gctober and November was 0.001 mg/L. The detection limit for January
through September and for December was 15 mg/L.

ANote that the analytical detection limit for sodium for Octoher and November was (.05 mg/l.. The detection limit for January
through September and for December was 5 mg/l..

4-56 Surface Water



Table 4.53. Summary of collection and analysis frequencies of surface and

1992 Environmental Report Vol. 2, Oak Ridge

effluent water samples for radiological analysis

. . Collection Analysis
Station Analysis frequency Sample type frequency
STP Gamma scan, gross beta, Weekly Flow proportional Monthly
total rad Sr composite
7500 Road Bridge, Gamma scan, *H, Weekly Flow proportional Meonthly
MB1, MB2, WOC total rad Sr composite
First Creek, Gamma scan, Weekly Grab Monthly
Fifth Creek, total rad Sr
Raccoon Creek
Gallaher Gamma scan, gross alpha, Weekly Time proportional Quarterly
gross heta, *H, 233py, commposite
239py, total rad Sr,
total U
Kingston Gamma scan, gross alpha, Weekly Grab Quarterty
gross beta, *H, 2*8py,
239py, total rad Sr,
total U
MHD Gamma scan, gross alpha?, Weekly Flow proportional Monthly
gross beta cornposite
NRWTE Gamma sca}n. gross alpha, Weekly Flaw prf)portlonal Monthly
gross beta, “H, cornposite
total rad Sr
NWT Gamma scan, total rad Sr Weekly Flow proportional Monthly
cornposite
" .
WOC Headwaters Gamma saian, gross alpha®, Weekly Flow prppomonal Monthly
gross beta cornposite
wOD Gamma scan, gross alpha®, Weekly Flow proportional Weekly
gross beta® cornposite
wOD 3H, total rad Sr Weekly Flow propottional Monthly

composite

“If gross alpha >1 Bg/L, analyze for 2! Am, 2*Cm, 238pu, 239py, 228Tn, 230Th, 233Th, 239U, 2351, and 238,

PIf gross beta >30 Bg/L, analyze for total rad Sr.
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Table 4.54. 1992 radionuclide concentrations in surface waters around ORNL?

Number detected/

Concentration {pCi/L)?

. , Percent
Radionuclide number of
- e Standard DCG?
- Max¢ Min¢ Avd peG
samples ax mn ¥ errort

Melton Hill Dam
80Cy 2112 62* -32 10 6.8 5,000 h
137¢s 1112 24 22 1.4 4.0 3,000 h
Gross alpha 8/12 7.0* —0.14 2.2+ 0.55 h h
Gross beta 9/12 35% 1.1 12* 31 h h

White Oak Creek Headwaters

80Cq /12 16* -22 3.0 34 5.000 i
I ol 212 3s -24 6.1 5.3 3,000 h
Gross alpha 5/12 11* -0.27 2.5% 0.89 h h
Gross beta 12/12 25% 4.3* 12* 1.8 h h

7500 Road Bridge
o) 0/12 24 -57 -3.2 6.1 5,000 h
137Cs 11/12 200* 35 100* 13 3,000 3.5
Total rad Sr 12/12 140*% 51% 7% 6.8 1,000 7.9
3H 12/12 19.000* 1,600* 7 2000 1.300 2,000,000 0.26

First Creek
80Cq 1412 41* =27 .56 45 5,000 h
ey 1112 T3* -14 10 6.4 3,000 h
Total rad Sr 12/12 540* 120 300* 45 1.000 30
Fifth Creek

590 2/12 43* =27 7.5 5.1 5,000 h
137¢s 3112 S1* -11 52 4.9 3.000 h
Total rad Sr 12/12 54* 22 36* 3.1 1,000 R

Melton Branch 2
50Cq 2/12 30 -14 5.0 3.9 5,000 h
137y 2/12 d6* -19 39 5.0 3,000 h
Total rad Sr 10/12 6.2% 0.41 3.5% 0.50 1,000 0.25
*H 12/12 22.000* 3,000% 9.900* 2.100 2,000,000 £1.49

Northwest Tributary
80cy 0/12 19 -1 27 2.6 5,000 2
Oy 12 68 24 13 7.4 3.000 h
Total rad Sr 12/12 68* 24% 51% 3.4 1.000 5.1
Raccoon Creek

Sy /12 38+ -16 55 45 5,000 i
¥y 1712 32 -19 6.5 43 3,000 h
Total rad St 11412 43% 3.0 22% 37 1,600 2.2

4Sce Fig. 4.7, Vol. 1.

"Multiply pCi/L. by 0.037 to convert to Bg/L.
“Individual concentrations significantly greater than zero are identified by an *.
4Average concentrations significantly greater than zero are identified by an *.

“Standard crror of the mean.

Derived concentration guide for ingestion of water. From DOE Order 5400.5,
¥Average concentration as a percentage of the derived concentration guide (DCG), caleulated only when a DCG exists and the
average concentration is significantly greater than zero.

"Not applicable.,
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Number detected/ Concentration (pCi/L)”
Radionuclide number of Percent
i Standard DCG#
c c d
samples Max Min Av orror DCG!
Sewage Treatment Plant (X01)
60Co 2/12 Ig* -35 13% 5.6 5,000 0.27
I37¢ce 1112 14 24 -0.50 2.9 3,000 h
Gross alpha 071 0.65 0.65 0.65 h h h
Gross beta 12/12 570* 300* 450% 30 h h
Total rad Sr 12112 260* 110% 200+ 13 1,000 20
Nonradiological Wastewater Treatment Facility (X12)
80Co 212 38+ -14 14* 4.8 5,000 0.28
1370 12/12 2,200* 5G0* 1,200* 150 3,000 40
Gross alpha 12712 27* 4.6 13* 23 h h
Gross beta 12/12 2,300* 380 1,200* 200 h h
Total rad Sr 12/12 760* 13* 170+ 71 1,000 17
3y 12/12 140,000+ 6,200* 71,000+ 11,000 2,000,000 35
Melton Branch 1 (X13)
500 1112 19 -24 1.5 3.7 5,000 h
13 1112 41 32 3.2 5.0 3,000 h
Total rad Sr 12/12 510% 230* 400* 28 1,000 40
H 12/12 1,300,000* 230,000* 790,000* 89,000 2,000,000 39
White Oak Creek (X14)
50C, 1712 19 ~11 4.1 3.0 5,000 h
137¢s 10/12 200* 14 75% 15 3.000 25
Total rad Sr 12/12 200% 65*% 120+ 1 1,000 12
3H 12/12 100.000* 4,300+ 54,000% 10,000 2,000,000 2.7
White Oak Dam (X15)
8Co 22/52 21* -1.9 4.3+ 0.56 5,000 0.085
137y 52/52 190* 15% 50+ 58 3,000 2.0
Gross alpha 50/52 18+ 1.4% 7.0* 0.48 B h
Gross beta 52/52 860* 200* 430* 20 h h
Totat rad Sr 1212 320* 120* 210% 16 1,000 21
3y 12/12 350,000* 68,000* 190,000+ 27,000 2,000,000 95

“See Fig. 4.7, Vol. 1.
”Multiply pCi/L by 0.037 to convert to Bg/L.
“Individual concentrations significantly greater than zero are identified by an *.
?Average concentrations si gnificantly greater than zero are identified by an *.

Standard error of the mean,
/Derived concentration guide for ingestion of water. From DOE Order 5400.5.
#Average concentration as a percentage of the derived concentration guide (DCG), calcniated only when a DCG exists and the

average concentration is significantly greater than zero.

kNot applicable.
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Table 4.56. 1992 monthly stream flows®

Flow (10¥L)

. Average
Month Melion White Oak White Oak Clinch ratio®
Branch 1 Creek” Dam® Riverd
January 0.34 0.94 1.3 610 0.0036
February 0.24 0.66 0.97 210 0.016
March 0.26 0.80 1.1 170 0.012
April 0.21 0.47 0.74 140 0.0067
May 0.12 0.31 0.50 100 0.0033
June 0.092 0.3] 0.49 140 N.00s4
July 0.16 0.65 0.83 280 (3.0033
August 0.23 0.53 1.0 360 0.0045
September 0.068 0.33 0.43 310 N.0034
October 0.076 0.35 0.45 210 0.0030
November 0.35 0.70 092 290 0.010
December 0.51 1.1 1.6 470 0.0040
9See Fig. 4.7, Vol. 1.
PWhite Oak Creek above its contluence of Melton Branch.
“White Oak Creek at White Oak Dam.
dClinch River at Melton Hill Dam.
Flow ratios White Oak Creek:Clinch River at White Oak Dam are calculated daily and averaged for the month.
Table 4.57. 1992 mercury concentrations in ORNL area surface water
Number detected/ Concentration (ug/L)
Stream Site? number of T T e Pc-rcelmzlgc
samples Max Min Avh StandaCrd o
error
1si Creek 341 36 0.21 <().050 ~(313* (.035 %%
Sth Creek 261 /6 <0.050 <0050 ~0.050 0 <21
363 06 <().050 <().030 ~().050 0 <21
67 3/6 32 <(1.050 ~().80 0.51 120
WOC 106 6/6 0.26 0.20 0.23* 0.010 [l
202 6/6 0.12 0.10 0.11* 0.0033 5.0
207 6/6 017 0.15 0.16* 0.0037 7.1
222 0/6 <0.050 <0.050 ~0.050 0 <21
301 6/6 0.14 0.070 0.11* 0.1 5.8
02 6/6 014 0,080 i1 0.012 58
304 6/6 0.15 .12 0.14% 0.0042 6.3
Headwaters (/6 <0.050 <0.050 ~0.050 0 <21
~0.062% 0.0040 29

p (1) 5/6 0.070 <(1L.030

“See Fig. 4.8, Vol. L.

¥ Average concentrations significantly greater than zero arc identificd by an *.

Standard error of the mean.

d\aximum concentration as a percentage of Tennessee Water Quality (TWQ) Standard, 2.4 pg/L. for the protection of fish and
aquatic life.
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Table 4.58. Water analyses at Gallaher and Kingston water treatment plants®
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Number detected/ Concentration Percent
4
Analyte number of , L, . Standard DWS of DWS/
samples Max Min' Av errord
Gallaher
Metals (mg/L)
Total U 4/4 0.00025 0.00017 0.00021* 0.000022 h h
Radionuclides (pCi/L)
0y 0/4 1.9 -0.16 0.61 0.46 200 h
3¢y 24 1.1* -1.4 0.074 0.52 120 h
Gross alpha 1/4 6.5* -0.22 1.6 1.6 15 h
Gross beta 3/4 13* 4.6 T.0% 2.0 50 14
18py 2/4 0.070* -0.014 0.023 0.017 1.6 i
¥py 0/4 0.0027 —-0.030 —-0.0093 0.0071 1.2 h
Total rad Sr 3/4 27 0.54* 1.5% 0.46 8 18
Total UsY 4/4 0.17 0.11 0.14* 0.014 20 0.69
3H 3/4 1,400* -54 800* 310 20,000 4.0
Kingston
Metals (mg/L)
Total Ug 444 0.00019 0.00010 0.00015* 0.000021 h h
Radionuclides (pCi/Ly!
80Co 24 0.54 0.24* 0.36* 0.065 200 0.18
137¢y 24 0.51* 0.16 0.36* 0.089 120 0.30
Gross alpha 274 1,9% 0.43 1.1* 0.31 15 7.0
Gross beta 314 3.5% 0.27 2.5% 0.75 50 5.0
238py 04 0.0081 -0.010 -0.00047 0.0041 1.6 h
23%py 0/4 0.0049 -0.054 -0.017 0.013 1.2 h
Total rad Sr 2/4 0.32* -0.27 0.058 0.12 8 h
Total U8/ A/4 0.13 0.066 0.10* 0.014 20 0.50
3H 1/4 700+ 27 330 160 20,000 h

“See Fig. 4.9, Vol. 1.

*Individual concentrations significantly greater than zero are identified by an *.
“Average concentrations significantly greater than zero are identified by an *,

4Standard error of the mean.

“National Primary Drinking Water Standard. From 40 CFR 141, as amended. The value for Total rad Sr is based upon the 905,
limit. The value for gross beta is a regulatory guide for assessing compliance without further analysis. Because no drinking water
standards are established for Co, 137Cs, 238Pu, %Py, or total uranium, 4% of the DOE DCG is given as a reference value for these

radionuclides,

fAverage concentration as a percentage of the National Primary Drinking Water Limit, or 4% of the DCG for ingestion of water

{from DOE Order 5400.5), when a reference exists and when the average concentration is significantly greater than zero.

$Laboratory method docs not permit a test for significance for the maximum and mirimum values.

kNot applicable.

"Multiply pCi/L. by 0.037 to convert to Bg/L.
FActivity derived from mass assuming natural abundance of 234U, 233U, and 228U,
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Table 4.59. ORNL NPDES-permitted outfalls, 1992

X01—Sewage Treatment Plant

X02—Coal Yard Runoff Treatment Facility

X12—Nonradiological Wastewater Treatment Facility

X13—Melton Branch

X14—White Oak Creek

X15—White Oak Dam

Category I—Storm drains

Category 11--Roof drains, parking lot drains, storage area drains, spill area drains,
once-through cooling water, cooling-tower blowdown, condensate, and disposal
demonstration area

Category l1II—Process and/or lab drains

Cooling Systems—Cooling water, cooling tower blowdown, and cleaning wastes
originating at space cooling facilities

Table 4.60. Sampling and analysis plan for ORNL Sewage Treatment Plant (X01)

Collection Analysis
Analyte frequency Type frequency

Flow Daily Continuous Daily
pH Weekly Crab Weekly
Downstream pH Weekly Grab Weekly
BOD 3fweek 24-h composite 3/week
TSS Jfweek 24-h composite 3/week
Ammonia 3/week 24-h composite 3/week
Qil and grease Ijweek Grab 3fweek
DO Shweek Grab Siweek
Residual chlorine 3/week Grab 3/week
Fecal coliform bacteria,

geometric mean Ifweek Grab 3fweek
Cyanide, total Monthly Grab Monthly
Copper. total Monthly 24-h composite Monthly
Mercury, total Monthly 24-h composite Monthly
Silver. total Monthly 24-h composite Monthly
Zinc, total Monthly 24-h composite Monthly
Trichloroethylene Monthly Grab Monthly
Bromodichloromethane Monthly Grab Meonthly
Phenols, total Monthly Grab Monthly
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Table 4.61. Sampling and analysis plan for ORNL Coal Yard
Runoff Treatment Facility (X02)

Collection Analysis
Analyte frequency Type frequency

Flow Daily Continuous Daily

pH Weekly Grab Weekly
Temperature Weekly Grab Weekly
Downstream pH Weekly Grab Weekly
TSS Weekly 24-h composite Weekly

Oil and grease Weekly Grab Weekly
Chromium, total Weekly 24-h composite Weekly
Copper, total Weekly 24-h composite Weekly
Iron Weekly 24-h composite Weekly
Zinc, total Weekly 24-h composite Weekly
Sulfate Monthly 24-h composite Monthly
Arsenic, total Weekly 24-h composite Weekly
Cadmium, total Weekly 24-h composite Weekly
Lead, total Weekly 24-h composite Weekly
Manganese, total Weekly 24-h composite Weekly
Nickel, total Weekly 24-h composite Weekly
Selenium, total Weekly 24-h composite: Weekly
Silver, total Weekly 24-h composite Weekly
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Table 4.62. Sampling and analysis plan for ORNL Nonradiological Wastewater
Treatment Facility (X12)

Collection Analysis
Analyle frequency Type frequency

Flow Daily Continuous Daily
pH Continuous Continuous Continuous
Downstream pH Daily Grab Daily
Temperature Weekly Grab Weekly
TSS Weekly 24-h composite Weekly
Oil and grease Weekly Grab Weekly
TTO Weekly Grab Weekly
Cyanide, total Weekly Grab Weekly
Cadmium, total Weekly 24-h composite Weekly
Chromium, total Weekly 24-h composite Weekly
Copper, total Weekly 24-h composite Weekly
Lead, total Weekly 24.h composite Weekly
Nickel, total Weekly 24-h composite Weekly
Silver, total Weekly 24-h composite Weekly
Zinc, total Weekly 24-h composite Weekly
BOD Weekly 24-h composite Weekly
Nitrate Weekly 24-h composile Weekly
Sulfate Weekly 24-h composite Weekly
Phosphorus, total Weekly 24-h composite Weekiy
Phenol, total Weekly Grab Weekly
Fluoride Weekly 24-h composite Weekly
Arsenic, total Weekly 24-h composite Weekly
[ron, total Weekly 24.h composite Weekly
Mercury, total Weekly 24-h composile Weekly
Selenium, total Weekly 24-h compaosite Weekly
Benzene Weekly Grab Weekly
Chlorobenzene Weekly Grab Weekly
Chloroform Weekly Grab Weekly
Bromodichloromethane Weekly Grab Weekly
Methylene chloride Weekly Grab Weekly
Tetrachloroethylene Weekly Grab Weekly
Trichloroethylene Weekly Grab Weekly
1.1-Dichlorocthane Weekly Grab Weekly
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Table 4.63. Sampling and analysis plan for ORNL Melton Branch (X13)

Collection Analysis
Analyte frequency Type frequency

Flow Daily Continuous Daily
TSS Monthly 24-h composite Monthly
Ammonia Monthly 24-h composile Monthly
BOD Monthly 24-h composite Monthly
TOC Monthly Grab Menthly
pH Monthly Grab Menthly
Fluoride Monthly 24-h composite Moenthly
Nitrate Monthly 24-h composite Monthly
Phosphorus Monthly 24-h composite Monthly
Sulfate Monthly 24-h composite Monthliy
Temperature Monthly Grab Monthly
Conductivity Monthly Grab Monthly
Turbidity Monthly Grab Monthly
Phenols, total Monthly Grab Monthly
DO Weekly Grab Weekly
TDS Monthly Grab Monthly
Oil and grease Weekly Grab Weekly
Residual chlorine Weekly Grab Weekly
Chloroform Monthly Grab Monthly
Trichloroethylene Monthly Grab Monthly
PCB Monthly 24-h composite Monthly
Aluminum, total Monthly 24-h composite Monthly
Arsenic, total Monthly 24-h composite Monthly
Cadmium, total Monthly 24-h composite Monthly
Chromium, total Monthly 24-h composite Monthly
Copper, total Monthly 24-h composite Monthly
Iron, total Monthly 24-h composite Monthly
Lead, total Monthly 24-h composite Moenthly
Manganese, total Monthly 24-h composite Monthly
Mercury, total Monthly 24-h composite Monthly
Nickel, total Monthly 24-h composite Monthly
Silver, total Monthly 24-h composite Monthly
Zinc, total Monthly 24-h composite Monthly
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Table 4.64. Sampling and analysis plan for ORNL White Oak Dam (X14)

4-66 Surface Water

Collection Analysis
Analyte frequency Type frequency

Flow Daily Continuous Daily
TSS Monthly 24-h composite Monthly
Ammonia Monthly 24-h composite Monthiy
BOD Monthly 24-h composite Monthly
TOC Monthly Grab Monthly
pH Monthly Grab Monthly
Fluoride Monthly 24-h composite Monthly
Nitrate Monthly 24-h composite Monthly
Phosphorus Monthty 24-h composite Monthly
Sulfate Monthly 24-h composite Monthly
Temperature Monthly Grab Monthly
Conductivity Meonthly Grab Monthly
Turbidity Monthly Grab Monthly
Phenols, total Monthly Grab Monthly
DO Weekly Grab Weekly
TDS Monthly Grab Monthly
Oil and grease Weekly Grab Weekly
Residual chlorine Weekly Grab Weekly
Chloroform Monthly Grab Monthly
Trichloroethylene Monthly Grab Monthly
PCB Monthly 24-h composite Monthly
Aluminum, total Monthly 24-h composite Monthly
Arsenic, tptal Monthly 24-h composite Monthly
Cadmium, total Monthly 24-h composite Monthly
Chromium, total Monthly 24-h composite Monthly
Copper, total Monthly 24-h composite Monthly
Iron, total Monthly 24-h composite Menthly
Lead. total Monthly 24-h composite Monthly
Manganese, total Monthly 24-h composite Monthly
Mercury, total Monthly 24-h composite Monthiy
Nickel, total Monthly 24-h composite Monthly
Silver, total Monthly 24-h composite Monthly
Zinc, total Monthly 24-h composite Monthly
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Table 4.65. Sampling and analysis plan for ORNL White Oak Dam (X15)

Collection Analysis
Analyte frequency Type frequency
Flow Daily Continuous Daily
TSS Monthly 24-h composite Monthly
Ammonija Monthty 24-h composile Meonthly
BOD Monthly 24-h composite Monthly
TOC Monthly Grab Monthly
pH Monthly Grab Monthly
Fluoride Monthly 24-h composite Monthly
Nitrate Monthly 24-h composite Monthly
Phosphorus Monthly 24-h composite Monthly
Sulfate Monthly 24-h composite Monthly
Temperature Monthiy Grab Monthly
Conductivity Monthly Grab Monthly
Turbidity Monthly Grab Monthly
Pherols, total Meonthly Grab Monthly
DO Weekly Grab Weekly
TDS Monthly Grab Monthly
Oil and grease Weekly Grab Weekly
Residual chlorine Weekly Grab Weekly
Chloroform Monthly Grab Monthly
Trichloroethylene Monthly Grab Monthly
PCB Monthly 24-h composite Monthly
Aluminum, total Menthly 24-h composite Monthly
Arsenic, total Monthly 24-h composite Monthly
Cadmium, total Monthly 24-h composite Monthly
Chromium, total Monthly 24-h composite Monthly
Copper, total Monthly 24-h composite Monthly
Iron, total Monthly 24-h composite Monthly
Lead, total Monthly 24-h composite Monthly
Manganese, total Monthly 24-h composite Monthly
Mercury, total Monthly 24-h composite Monthly
Nickel, total Monthly 24-h composite Monthly
Silver, total Monthly 24-h composite Monthly
Zinc, total Monthly 24-h composite Monthly
Table 4.66. Sampling and analysis plan for ORNL Category | outfalls
Coliection Analysis
Analyte frequency Type frequency
Flow Yearly Instantaneous Yearly
pH Yearly Grab Yearly
Downstream pH Yearly Grab Yearly
Temperature Yearly Grab Yearly
Oil and grease Yearly Grab Yearly
TSS Yearly Grab Yearly
Gross beta” Yearly Grab Yearly

“If gross beta >30 Ba/L, analyze for total radioactive strontium.
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Table 4.67. Sampling and analysis plan for ORNL Category |l outfalls

Anal Collection T Analysis
nalyte frequency ype frequency
Flow Quarterly Instantaneous Quarterly
pH Quarterly Grab Quarterly
Downstream pH Quarterly Grab Quarterly
Temperature Quarterly Grab Quarterly
Oil and grease Quarterly Grzb Quarterly
TSS Quarterly Grab Quarterly
Gross beta® Quartcrly Grab Quarterly

“If gross beta >30 Bq/L, analyze for total radivactive strontium.

Table 4.68. Sampling and analysis plan for ORNL Category Il cutfalls

Collection Analysis

Analyte frequency Type frequency
Flow Quarterly Instantaneous Quarterly
EGH Quarterly Grab Quarterly
Co Quarterly Grab Quarterly
137 Quarterly Grab Quarterly
Gross beta” Quarterly Grab Quarterly

41f gross beta >30 Bg/L, analyze for total radioactive strontium,

Table 4.69. Sampling and analysis plan for ORNL Cooling Systems

Collection Analysis
Analyte Type

frequency frequency
Flow Quarterly a Quarterly
pH Quarterly Grab Quarterly
Downstream pH Quarterly Grab Quarterly
Chromium, total Quarterly Grah Quarterly
Zing, total Quarterly Grah Quarterly
Copper, total Quarterly Grab Quarterly
Temperature Quarterly Grab Quarterly
Residual chlorine During addition Grab During addition

“Not applicable.
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Table 4.70. NPDES Permit Number TN 0002941, 1992
ORNL discharge point X01 (Sewage Treatment Plant)?

Flow rates (1><105 L/d)—Max: 1.5, Min: 0.31, Av: 0.75

Number detected/ Concentration®
Analyte number of
samples Max¢ Min® Avd Standard
etror®

Field measurements

Chlorine, total residual 157/157 0.43 0.010 0.21* 0.0065

Dissolved oxygen 251/251 15 6.2 9.8* 0.095

Downstream pH, standard units 52/52 8.3 7.1 7.8% ¢.032

Temperature, °C 303/303 28 89 20% 0.27

pH, standard units 52/52 8.0 7.2 7.6* 0.029
Metals

Copper, total 212 0.010 <0.0070 ~0.0073* 0.00026

Mercury, total 1/12 0.00021 <0.000050 ~0.000063* 0.000013

Silver, total 0/12 <0.0050 <0.0050 ~0.0050 0

Zing, total 11/12 0.071 0.019 ~0.044* 0.0054
Others

Ammonia (as N) 157/157 0.63 0.020 0.093%* 0.0075

Biochemical oxygen demand 5157 8.0 <50 ~5.0% 0.024

Cyanide, total 0/12 <0.0020 <0.0020 ~0.0020 0

Fecal coliform (col/100 mLY 65/157 200 <1.0 ~1.8 1.1

Oil and grease 54,157 94 <20 ~3.5% 0.62

Phenolics, total recoverable 0/12 <0.0010 <0.0010 ~(.0010 1]

Total suspended solids 12/157 44 <5.0 ~5.6* 0.30
Volatile organics

Bromodichloromethane 1/12 U0.0050 J0.0010 ~0,0047* 0.00033

Trichloroethylene 012 U0.0050 U0.0050 ~0.0050 0

4See Fig. 4.7, Vol. 1.

bUnits in mg/L. unless otherwise noted,

“Prefix “J” means the value was estimated; “B” means the value was found in the laboratory blank; “U” (undetected) means the
value for an organic analyte was below the analytical detection limit; <" means the value for any analyte (excluding organics) was
below the analytical detection limit,

dAvcrage concentrations significantly greater than zero are identified by an *,

£Standard error of the mean.

fThe geometric mean is computed rather than the average.
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Table 4.71. NPDES Permit Number TN 0002941, 1992

ORNL discharge point X02 (Coa! Yard Runoff Treatment Facility)®

Flow rates (1x10% Lid)—Max: 0.31, Min: 0, Av: 0.037

Concentration®

Number detected/
Analyte number of - . Standard
samples Max Min AvE e
erro
Anions
Sulfate (as SO4) 12/12 2100 910 1600* 120
Field mcasurements
Downstream pH, 249/249 8.4 70 7.9% 0.016
standard units
Temperature, °C 249/249 30 4.0 17+ 0.45
pH, standard units 249/249 8.8 6.1 7.7+ 0.025
Metals
Arsenic, total 5/34 0.16 <{).050 ~().(59* 0.0045
Cadmiunm, total 0/34 <0(.0050 <(.0050 ~(.0050 0
Chromium, total 22/34 0.026 <0.0040 ~0,0097* 0.0013
Copper, total 4/34 0.012 <0.0070 ~0.0072* 0.60016
Iren, total 34734 0.57 0.079 0.21* 0.020
Lead, total /34 <0.050 <(.050 ~(.050 0
Mangancse, total 34/34 0.19 0.0048 0.042* (0.0063
Nickel, total 11/34 3.016 <(.0040 ~0.0074* 0.00059
Selenium, total 35/35 (.20 0.0060 0.075* 0.010
Silver, total 5/34 <0.020 <0.0050 ~0.0059* 0.000352
Zinc, total 16/34 0.075 <0.0050 ~(.013* 0.0024
Others
Oil and grease 15/34 43 <2.0 ~3.7* 1.2
Total suspended solids 28/35 19 <5.0 ~0.9* 0.56

¥See Fig. 4.7, Vol. 1.
bnits in mg/L. unless otherwise noted.

¢Average concentrations significantly greater than zero are identified by an *.
4Standard error of the mean.
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Table 4.72. NPDES Permit Number TN 0002941, 1992
ORNL discharge point X12 (Nonradiological Wastewater Treatment Facility)?

Flow rates (1x10°% L/d)—Max: 2.4, Min: 1.2, Av: 1.8

Number detected/ Concentration”
Analyte number of Standard
< int
samples Max Min Avi error
Anions
Fluoride 51/52 24 <0.10 ~1.4* 0.055
Nitrate {as N) 50/52 79 <1.0 ~6.1* 1.6
Sulfate (as SQ4) 52/52 350 68 230* 76
Field measurements
Downstream pH, standard units 2517251 8.8 7.0 7.9% 0.019
Temperature, °C 2517251 26 10 19%* 0.28
pH, standard units f 8.2 7.1 7.5% 0.0081
Metals
Arsenic, total 1/52 <0.080 <0.050 ~0.051* 0.00072
Cadmium, total 0/52 <0.0050 <0.0050 ~0.0050 0
Chromium, total 19/52 0.010 <(.0040 ~0.0052* 0.00026
Copper, total 14/52 0.056 <0.0070 ~0.0090* 0.0010
Iron, total 3452 20 <0.050 ~0.089* 0.037
Lead, total 0/52 <0.050 <0.050 ~0.050 0
Mercury, total 5/52 (.00030 0.000030 ~0.000061 * 0.0000065
Nickel, total 14/52 0.090 «<0.0040 ~(.0085* 0.0017
Phosphorus, total 29/52 <0.50 0.040 ~{(),24* 0.011
Selenium, total 0752 <0.070 <0.050 ~(.050* 0.00038
Silver, total 1/52 <0.020 <(.0050 ~0.0057* 0.00040
Zing, total 49/52 1.3 <(.0050 ~0.057* 0.025
Others
Biochemical oxygen demand 1/32 6.0 <5.0 ~5.0% 0.019
Cyanide, total 1/52 0.0060 <0.0020 ~0.0021* 0.000077
0Oil and grease 15/52 11 <2.0 ~2.7* 0.25
Phenolics, total recoverable 0/52 <0.0010 <0.0010 ~0.0010 0
Total suspended solids 1/52 10 <5.0 ~5.1* 0.096
Total toxic organics 0/52 <0.010 <0.010 ~0.010 0
Volatile organics
1,1-Dichioroethane 0/53 U0.0050 U0.0050 ~0.0050 0
Benzene 2/53 U0.0050 JB0.0010 ~0.0049% 0.000077
Bromodichloromethane 0/53 U0.0050 UG.0050 ~0.0050 0
Chlorobenzene 0/53 U0.0050 U0.0050 ~0.0050 0
Chloroform 1/53 U0.0050 10.0010 ~(.0049* 0.600075
Methylene chloride 2/53 U0.0050 JB0.0020 ~0.0049* 0.000079
Tetrachloroethylene 0/53 U0.0050 U0.0050 ~0.0050 0
Trichloroethylene 0/53 U0.0050 U0.0050 ~0.0050 0

9See Fig. 4.7, Vol. 1.

"Units in mg/L unless otherwise noted.
“Prefix “J"" means the value was estimated; “B"” means the value was found in the laboratory blank; “U” (undetected) means the

value for an organic analyte was below the analytical detection limit, “<”" means the value for any analyte (excluding organics) was
below the analytical detection limit.

4Average concentrations significantly greater than zero are identified by an *.

¢Standard error of the mean.

fpH monitoring is continuous,
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Table 4.73. NPDES Permit Number TN 0002941, 1992
ORNL discharge point X13 (Meiton Branch 1)?

Flow rates (1><106 L/d)}—Max: 79, Min: 0.23, Av: 6.8

Number detected/ Concentration®
Analyte number of
samples Max* Min® Ave Standard
error®
Anions
Fluoride 12/12 31 0.50 1.3* 0.26
Nitrate (as N) 8/12 14 <0.10 ~0.69% 0.13
Sulfate (as SO4) 12112 320 2 130* 27
Field measurements
Chlorine, total residual 1/52 (.080 <0.010 ~0.011* 0.0013
Conductivity, mS/cm 12/t2 23 0.15 0.96* 0.21
Dissolved oxygen 52/52 14 7.4 10* 0.22
Temperature, °C 64/64 24 5.3 15* 0.74
Turbidity, NTU 12/12 58 6.0 17* 4.2
pH. standard units 12/12 83 7.0 7.6* 0.1
Metals
Aluminum, total 12/12 29 0.11 0.70* 0.24
Arsenic, total 0/12 <0.050 <(.050 ~0.050 0
Cadmium, total 0/12 <(.0050 <0.0020 ~0.0023* 0.00025
Chromium, total 9/12 (.020 <0.0040 ~0,0084* 0.0014
Copper, total 4/12 0.025 <0.0070 ~Q.011* 0.0019
Iron, total 12112 26 0.12 0.70* 0.20
Lead, total o/12 <0.040 <0.0040 ~0.0071* 0.0030
Manganese, total 1212 044 0.068 0.18* .031
Mecrcury, total /12 <0.000050 <0.000050 ~0.000050 it
Nicket, total 312 0.011 <0.0040 ~0.0064* 0.00087
Phosphorus, total 10/12 1.2 <0.20 ~0.54* 0.091
Silver, total 0/12 <0.0050 <(.0050 ~0.0050 0
Zing, total 11712 .13 <0.0050 ~0,048* 0.013
Others
Ammonia (as N) 12/12 0.42 0.040 0.079* 0.031
Biochemical oxygen demand 1712 6.0 <5.0 ~5.1% 0.083
(il and grease 21752 4] <2.0 ~3.6*% 0.79
Phenolics, total recoverable 0/12 <0.0010 <0.0010 ~(0.0010 0
Total dissolved solids 12/12 680 210 380+ 42
Total organic carbon 12nz 7.6 2.4 35% 0.46
Total suspended solids 112 81 <50 ~21* 7.0
PCBs
PCB, total 0/12 U0.0020 1J0.0010 ~0.0018* 0.00013
Volatile organics
Chloroform 1/12 U0.0050 J0.0020 ~(.0048* (.00025
Trichloroethylene 112 U0.0050 J0.0020 ~0.0045%* 0.00034

“See Fig. 4.7, Vol. 1.

bUnits in mg/L unless otherwise noted.

“Prefix “J"* means the value was estimated; “B" means the value was found in the laboratory blank; “U” (undetected) means the
value for an organic analyte was below the analytical detection limit; *<” means the value for any analyte (excluding organics) was not
below the analytical detection imit.

dAverage concentrations significantly greater than rero are identified by an *.

¢Standard error of the mean.
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Table 4.74. NPDES Permit Number TN 0002941, 1992
ORNL discharge point X14 (White Oak Creek)?

Flow rates (1><106 L/d)—Max: 110, Min: 0.038, Av: 19

Number detected/ Concentration”
Analyte number of
samples Max® Min Avd Standard
error?
Anions
Fluoride 12/12 1.2 0.30 0.83* 0.074
Nitrate (as N) 12/12 23 0.70 1.4% 0.14
Sulfate (as SO4) 12/12 62 29 42* 2.8
Field measurements
Chlorine, total residual 1452 0.060 <0.010 ~0.011* 0.00096
Conductivity, mS/cm 12712 20 0.040 0.82% 0.21
Dissolved oxygen 52/52 13 7.7 10* 0.20
Temperature, °C 64/64 25 7.4 16* 0.65
Turbidity, NTU 12/12 32 50 11* 27
pH, standard units 12/12 8.6 73 7.8* 0.097
Metals
Aluminum, total 12/12 ’ 0.29 0.055 0.17* 0.023
Arsenic, total 012 <0.050 <0.050 ~0.050 (0]
Cadmium, total 0/12 <0.0050 <0.0020 ~(.0023* 0.00025
Chromium, total 5/12 0.0099 <0.0040 ~0.0055* 0.00068
Copper, total 1112 0.0070 <0.0070 ~0.0070 0
Iron, total 11z 0.50 <0.050 ~0.17* 0.036
Lead, total 0/12 <0.020 <(0.0040 ~0.0054* 0.0013
Manganese, total 12/12 0.15 0.015 0.038* 0.011
Mercury, total 1/12 0.000050 <0.000050 ~0.000050 0
Nickel, total 1412 <0.010 «<0.0040 ~0.0060* 0.00085
Phosphorus, total 9/12 0.70 <0.20 ~0.32* 0.046
Silver, total 0/12 <0.0050 <0.0050 ~(.0050 0
Zinc, total 10/12 0.065 <(0.0050 ~0.024*% 0.0053
Others
Ammonia (as N) 12/12 0.43 0.040 0.083* 0.032
Biochemical oxygen demand 212 7.0 <5.0 ~5.2* 0.17
QOil and grease 19/52 200 <2.0 ~7.7* 39
Phenolics, total recoverable 0/12 <(0.0010 <(0.0010 ~0.0010 0
Total dissclved solids 12112 250 140 220* 11
Total organic carbon 12/12 37 1.6 2,2* 0.22
Total suspended solids 512 15 <5.0 ~6.3% (.84
PCBs
PCB, total o/12 U0.0020 U0.0010 ~0.0018* 0.00013
Volatile organics
Chloroform 11/12 U0.0050 J0.0010 ~0.0021* 0.00029
Trichloroethylene o2 U0.0050 U0.0050 ~0.0050 )]

“See Fig. 4.7, Vol L.

PUnits in mg/L, unless otherwise noted.

“Prefix “J” means the value was estimated; “B” means the value was found in the laboratory blank; “U” (undetected) means the
value for an organic analyte was below the analytical detection limit; “<" means the value for any analyte (excluding organics) was
below the analytical detection limit.

dAverage concentrations significantly greater than zero are identified by an *.

¢Standard error of the mean.
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Table 4.75. NPDES Permit Number TN 0002941, 1992
ORNL discharge point X15 (White Oak Dam)?

Flow rates (1x108 L/d)—Max: 190, Min: 10, Av: 27

Number detected/ Concentration”
Analyte number of
samples Max® Min® Avd Standard
error®
Anions
Fluoride 12112 1.1 .30 0.72* 0.072
Nitrate {as N) 8/12 1.4 (.30 ~0.73* 011
Sulfate (as SO4) 12/12 60 28 46* 3.2
Field Measurements
Chlorine, total residual 1/52 0.080 <0.010 ~0.011* 0.0013
Conductivity, mS/cm 12/12 28 .12 0.93* 0.24
Dissolved oxygen 52/52 14 6.4 10* 0.23
Temperature, °C 64/64 28 4.3 17* 0.86
Turbidity, NTU 12/12 30 7.0 16% 2.1
pH, standard units 12712 9.4 7.1 7.9* 0.17
Metals
Aluminum, total 12/12 29 (.23 0.87* 0.21
Arsenic, total 0/12 <0.010 <0010 ~0.010 G
Cadmium, total /12 <0050 <0.0020 ~(0.0023* 0.00025
Chromium. total /12 0.056 <{(1.0040 ~0.017* (.0039
Copper. total 312 0.056 <0.0070 ~0.011* (.0041
Tron, total 12/12 2.7 0.37 0.93* 0.18
Lead, total 1/12 <0.0050 <(1.0040) ~0.0041* 0.000083
Manganese, total 12/12 0.56 0.057 0.16* 0.038
Mercury, total 6/12 0.00029 (.000010 ~(.000086* 0.000025
Nickel, total 2/12 0.086 <0.0040 ~(.013* 0.0067
Phosphorus, total 712 0.50 <0.20 ~0.26% 0.027
Silver, wotal 0/12 <01.0050 <().0050 ~0.0050 0
Zing, total 9/12 0.052 <0.0050 ~(.023* 0.0051
Others
Ammonia {as N) 12/12 0.59 (3.040 0.16* 0.044
Biochemical oxygen demand /12 6.0 <5.0 . ~5.1* 0.083
Oil and grease 32/52 43 <2.0 ~8.0* 14
Total dissolved solids 12/12 290 140 230* 12
Total organic carbon 12412 58 1.8 3.0* (.30
Total suspended solids 11/12 39 <5.0 ~15* 25
PCBs )
PCB. total /12 U0.0020 Ud.0010 ~0.0018* 0.00013
Volatile organics
Chloroform 0/12 L0.0050 U0.0050 ~0.0050 0
Trichlorocthylene 0/12 U0.0050 U0.0050 -0.0050 0

“See Fig. 4.7, Vol 1.

#Units in mg/L unless otherwise noted.

‘Prefix “J" means the value was estimated; “B" means the value was found in the laboratory blank; “U” (undetected) means the
value for an organic analyte was below the analytical detection limit; <" means the value for any analyte (excluding organics) was
below the analytical detection limit.

“Average concentrations significantly greater than zero are identified by an *.

“Standard error of the mean,
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Table 4.76. NPDES Permit Number TN 0002941, 1992
ORNL Category | outfalls

Flow (1x1086 L/d)—Max 0.16; Min 0.0014; Av 0.060

Number detected/ Concentration?
Analyte number of
samples Max Min AvP Standa.rd
error®

Field measurements

Downstream pH, standard units 3/3 79 7.6 7.8% 0.088

Temperature, °C 3/3 15 9.8 12* 1.7

pH, standard units 33 7.9 7.6 7.7* 0.088
Others

0il and grease 23 200 <2.0 ~110 56

Total suspended solids 3 11 5.0 8.0* 1.7

“Units in mg/L unless otherwise noted.
- PAverage concentrations significantly greater than zero are identified by an *.
“Standard error of the mean.
Table 4.77. NPDES Permit Number TN 0002941, 1992
ORNL Category Il outfalls
Flow {1x10% L/d)—Max 0.89; Min 0.0011; Av 0.11
Number detected/ Concentration”
Analyte number of
samples Max Min AvP Standard
error®

Field measurements

Dissolved oxygen 1/ 10 10 10 d

Downstream pH, standard units 169/169 8.6 7.1 7.8% 0.019

Downstream temperature, °C 44/44 26 9.3 18* 0.72

Temperature, °C 170/170 65 78 18* 0.60

pH, standard units 169/169 8.9 7.0 7.7* 0.026
Others

Oil and grease 85/170 180 <2.0 ~0.4* L7

Total suspended solids B6/168 330 <5.1 ~21* 34

“Units in mg/L unless otherwise noted.

5 Average concentrations significantly greater than zero are identified by an *.
“Standard error of the mean.

dNot applicable.
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Table 4.78. NPDES Permit Number TN 0002941, 1982
ORNL Category Ili outfalls

Flow (1 x108 L/d}—Max 0.74; Min 0.00055; Av 0.084

Number detected/ Concentration*
Analyte number of
samples Max Min Av? Standard
errort
Field measurements
Conductivity, mS/cm 2/2 0.090 0.050 0.070 0.020
Dissolved oxygen 3/3 99 9.4 9.7* 0.15
Downstream pH, standard units /1 74 14 7.4 d
Temperature, °C 66/66 32 5.4 18*% 0.80
Turbidity (JTU) 2/2 8.0 7.0 7.5% 0.30
pH. standard units 66/66 9.0 7.0 B.O* 0.051
4Units in mg/L unless otherwise noted.
P Average concentrations significamtly greater than zero are identified by an *,
“Standard error of the mean.
4Not applicable.
Table 4.79. NPDES Permit Number TN 0002941, 1992
ORNL Cooling Systems
Flow {1x10° L/d)—Max 0.71; Min 0.00038; Av 0.15
Number detected/ Concentration*
Analyte Number of
samples Max Min Av? Standard
error’
Field measurements
Chlorine, total residual 42/45 0.19 <0.010 ~0.095* 0.0081
Downstream pH, standard units 45/45 8.7 7.6 8.2* 0.035
Temperature, °C 45/45 37 37 24* 0.96
pH, standard units 45/45 9.0 7.5 8.5* 0.057
Metals
Chromium, total 36/45 0.44 <0.0040 ~(1.026* 0.0097
Copper, total 40/45 1.1 <(.0070 ~0,13* 0.027
Zinc. total 45/45 6.1 0.0022 031* 0.13

“Units in mg/L unless otherwise noted.
» Average concentrations significantly greater than zero are identified by an *.
“Standard error of the mean.
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Table 4.80. Radionuclide concentrations at ORNL Category outfalls, 1992

Concentration (pCi/L)*

Number detected/ Percent
Radionuclide number of S DCG*
b b . tandard DCG
samples Max Min Av W
erro
Category I outfalls
Gross beta 113 2700* -11 850 890 8 g
Total rad Sr* 11 1700* 1700* 1700 g 1000 g
Category Il outfalls
Gross beta 110/168 5100* -19 66* 13 2 g
Total rad St% 22 3500* 1500% 2500 1000 1000 g
Category [ ourfallsi
80Cq 375 12* -0.81 6.1% 27 5000 0.12
e /5 430 0.27 94 85 3000 g
Gross beta 5/5 7600* 14* 2700 1300 g g
Total rad Sr# 4/4 4300 780* 1900 840 1000 g

“Multiply pCi/L by (.037 to convert to Bg/L.
PIndividual concentrations significantly greater than zero are identified by an *.
£Average concentrations significantly greater than zero are identified by an *.

4Standard error of the mean.
¢Derived concentration guide for ingestion of water. From DOE Order 5400.5.
faverage concentration as a percentage of the derived concentration guide (DCG), calculated only when a DCG exists and the

average concentration is significantly greater than zero.

#Not applicable.
*Total radioactive strontium analyzed when gross beta >30 Bg/L.

iRadionuclide concentrations are monitored at outfalls 302, 304, 341, 342, and 368.
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Table 4.81. 1992 toxicity test results of ORNL wastewaters and ambient waters

Fathead minnow Ceriodaphnia In-stream waste
Quttall Tesl date Treatment® NOEC? NOEC? concentration”
(%) (%) (%)
Coal Yard Feb N 25 12 0.8
Runoff Trcatment May N 50 25 1.3
Facility (X02) Nov N 160 50 06
Sewage Treatment Apr N NT 25 11.9
Plant {X01) Qct N NTY 25 18.2
Nonradiologial June
Waslewater Dec N NTY 100 NC¢
Treatment Plant N NT? 100 NCE
(X12)
Melton Branch Feb N <100 100
X1y Mar N <100 NT¢
uv 100 NT¢
Apr N <100 100
uv <100 NTH
June N 100 100
U 100 NTY
Aug N <100 100
uy 100 NTY
Oct N 100 100
uv 100 NT
Dec N 100 100
uv 100 NT¢
Feh N <100 100
Mar’ N <100 NTY
uv 100 NT?
Apr N <100 100
uv <100 NT¢
June N 100 <[00
uv 100 NTA
White Oak July! N N4 100
Creek (X14) Aug N 100 <100
uv 100 NTY
Sep/ N NTY 100
Oct N <100 <100
uv 100 NT
Nov/ N NTY 100
Dec N 100 100
UV 100 NTY

YN = No sample pretreatment: UV = ultraviolet light pretreatment.

"Na-ohserved-effect concentration.
‘Based on critical low flow of White Quak Creek.

“NT = not tested.
“NC = not calculated.
'Confirmatory test.
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Table 4.82. 1992 average water quality parameters measured during toxicity tests
of ORNL wastewaters and ambient waters

Values are averages of full-strength wastewater for each test (N = 7)

Test PH Conductivity Alkalinity Hardness
Outfall date standard (uS/cm) (mg/LCaCOx)  (mg/L CaCOx)
{units)

Coal Yard Feb 7.7 1576 14 970
Runoff Treatment May 7.5 2440 17 1060
Facility (X02) Nov 7.6 2600 24 1620

Sewage Treatment Apr 8.0 452 115 167
Plant (X01) Oct 8.0 423 102 160

Nonradiological June 8.0 724 84 139
Wastewater Treatment Dec 7.8 955 8¢ 241
Plant (X12)

Melton Branch Feb 8.2 268 113 143
(X13) Mar 8.0 274 123 141

Apr 8.1 425 127 230
June 8.1 485 105 243
Aug 8.1 599 101 295
Oct. 8.0 755 93 378
Dec. 8.0 540 109 263
White Oak Creek Feb 8.1 276 106 131
(X14) Mar 8.1 307 111 140
Apr 8.1 319 126 164
June 8.2 354 119 159
July 8.1 370 116 157
Aug 8.1 348 113 157
Sep 8.1 363 119 164
Oct 8.2 408 123 180
Nov 8.1 381 119 170
Dec 8.1 401 119 171
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Table 4.83. K-25 Site water monitoring locations

NPDES ID

Location Agency Type i a;}jpljcablc
Clinch River {Brashear Island) DOE Perimeter
West Fork Poplar Creek DOE Perimeter
K-710A (inactive) TDEC/DOE NPDES* D08
K-716 DOE Perimeter
K-001-A TDEC/DOE NPDES? 007
K-1007-B TDEC/DOE NPDES? s
K-1202 TDEC/DOE NPDES 0ns
K-1407-E and K-1407-F {inactive} TDEC/DOE NPDES 010 and 0.12
K-1407-] TDEC/DOE NPDES 011
K-1513 DOE Pcrimeter®
K-1515-C TDEC/DOE NPDES (35
K-1700 TDEC/DOE NPDES" 00t
K-1710 DOE Perimeter

K-1770 DOE Perimeter

“Removed from NPDES permit October 1, 1992,
PRemoved from NPDES permit and placed in K-25 Site monitoring program Oclober |, 1992.
fAdded to NPDES permit October 1, 1992
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Table 4.84. Radionuclide concentrations at K-25 Site discharges and surface water

(Figs. 4.11, 4.12, and 4.13, Vol. 1)

monitoring locati

ons

Concentration (pCi/L)? Sum of the
. . Number Percentage .
Radionuclide of samples? ) DCG of DCG fraction of
P Max Min Av the DCGs
K-1203 (sewage treatment plant)
234 12 3.70 1.23 1.80 500 0.36 ¢
233 12 0.17 0.04 0.06 600 0.009 ¢
36y 12 0.04 0.01 0.02 500 0.004 c
18y 12 1.98 0.67 0.97 600 0.16 ¢
1370 i2 239 -22.1 7.59 3,000 0.25 ¢
9 Te 12 1840 -289 591 100,000 0.59 ¢
BINp 12 4.17 -0.91 1.03 30 3.44 ¢
238 12 5.66 0 1.78 40 4.44 c
239y 12 483 0 0.66 30 2.20 c
Gross alpha 12 36.1 7.33 23.2 c ¢ c
(ross beta 12 21.0 6.98 12.7 c c c
All listed radioisotopes c c c c c 0.12
K-1700 (coal pile runoff and once-through cooling water)
234 12 21.6 6.17 9.31 500 1.86 ¢
23315 12 0.99 0.29 0.43 600 0.001 c
16 12 0.45 0.13 0.19 500 0.03 c
By 12 11.5 3.29 496 600 0.83 c
1370 12 19.2 -20.8 -2.06 3,000 <0.001 c
9Te 12 1680 -238 492 100,000 0.49 ¢
B7Np 12 0.95 -0.95 0.15 30 0.49 €
238py, 12 6.01 -0.42 2.06 40 0.49 ¢
239py 12 2.32 -0.84 0.39 30 5.14 ¢
Gross alpha 12 17.4 7.51 11.1 c ¢ €
Gross beta 12 69.0 3.26 239 c ¢ ¢
All listed radioisotopes c c c c c 0.10
K-1007-B (settling basin for laboratory and surface water runoff}
M4y 12 .23 0.62 0.67 500 0.13 ¢
233y 12 0.049 0.024 0.003 600 0.004 c
236y 12 0.013 0.006 0.007 500 0.001 c
28y 12 0.66 0.33 0.36 600 0.06 c
137¢s 12 34.2 -34.2 -0.72 3,000 0.06 ¢
P Te 12 1540 -318 388 100,000 039 c
BIND 12 10.4 -0.87 1.06 30 3.55 c
238py 12 4.59 -0.01 1.59 40 3.98 c
2%y 12 0.96 -1.23 0.091 30 0.30 c
Gross alpha 12 341 -2.27 1.11 c c c
Gross beta 12 104 3.59 714 c c c
All listed radioisotopes ol c c ¢ ¢ 0.08
K-901-A (settling basin for laboratory and surface water runoff)
2341y 12 3.09 1.23 1.95 500 0.39 ¢
235 12 0.076 0.03 0.05 600 0.008 ¢
23611 12 0.032 0.012 0.02 500 0.004 ¢
18y 12 1.65 0.662 1.05 600 0.18 c
137Cs 12 30.8 -11.2 429 3,000 0.14 e
T¢ 12 1490 -363 391 100,000 0.39 ¢
BINp 12 1.30 -0.95 0.12 30 0.41 c
238py 12 4.68 -6.21 1.30 “40 3.25 c
239y 12 1.06 -3.11 -0.15 30 <0.001 c
Gross alpha 12 7.38 —0.60 2.07 ¢ c c
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Table 4.84 (continued)

Concentration (pCi/L)? Sum of the
. . Number Percentage . -
Radienuclide f lesé DCG fDCG fraction of
ol samples Max Min Av o the DCGs
Gross beta 12 18.90 421 9.90 ¢ c c
All listed radioisotopes c c fa c ¢ N.043

K-1407-J (treated effluents from Central Neutralization Facility and TSCA Incinerator)

24 12 222 15.40 101 500 20.1 r
U 12 5.79 0.30 2.08 600 0.35 ¢
261 12 2.29 0.16 1.04 500 0.21 ¢
28y 12 119 8.29 54.0 600 9.00 ¢
e 12 213 -21.3 3.37 3.000 0.11 ‘
“Te 12 1670 -159 451 100,000 (.45 c
Np 12 7.41 ~1.46 232 30 7.72 -
2i8py 12 943 ~1.46 273 40 6.83 -
299py 12 110 -0.02 0.40 a0 1.3 c
Gross alpha 12 186 43 51.8 ¢ c ‘
Gross beta 12 1270 -43 164 I I IS
All listed radioisotopes c c c ¢ e (.46
West Fork Poplar Creek fupstream of the K-25 Site)
My 3 0.419 —0.456 -0.164 500 <0.001 ‘
235y 2 62.0 322 47.1 600 7.85 ¢
e 6 18.7 -9.36 2.98 3.000 0.099 ¢
T 6 160 -518 -191 100,000 <0.001 .
2-‘7Np 6 2.50 —0.70 0.382 30 1.27 ‘
238py 3 4.63 -0.76 1.54 40 0.03%8 c
py 5 1.25 -0.01 0.33 30 1.11 ¢
Gross alpha 5 4.07 —1.45 0.21 c ¢ ¢
(iross beta 5 1.4 -0.17 3148 c s ¢
All listed radioisotopes c c ¢ 3 s (14
K-1710 (Poplar Creek upstream of the K-25 Site)
4 3 1.31 0.432 0.726 500 0.13 ¢
A5y 3 70 0 8.7 600 6.45 v
R 3 2.18 0.436 1.31 600 n.22 .
Mgy 12 17.9 -36.3 ~1.87 3,000 <0.001 ¢
"re 12 1270 ~5(1 79.84 100,000 {L080
NP 12 1.37 0,70 0.493 30 1.65 ‘
Moy 12 49 -{).43 1.75 40 4.37
2py 12 2.22 —0.02 0.376 a0 1.25 I
Gross alpha 12 4.64 -0.64 1.70 c ¢ ¢
Gross beta 12 8.28 -3133 4.30 I I ¢
All listed radioisotopes c c ¢ c ¢ .15
K-1513 (Clinch River upsiream of the K-25 Site)
1370 9 199 273 1.60 3,000 0.05 ¢
e 9 1430 ~06.2 4548 100,000 0.45 ¢
2YNp 9 1.73 0 0.74 30 2.45 ¢
py 9 4.10 1.01 2.37 40 592 «
23%py 9 2.27 0 0.58 30 1.92 ¢
Gross alpha 9 4,82 —-1.80 0.65 C ¢ ¢
Gross beta 9 60.1 =376 9.35 c c IS
All listed radioisotopes ¢ ¢ c ¢ c .13
K-1770 (Clinch River downstream of the K-25 Site)
1370 9 199 -20.3 0.1 3.000 <0.001 ¢
T ] 1 640} ~102 349 100,000 0.35
“Np 9 5.62 -0.41 1.13 30 3.75 c
¥py 9 8.42 0.85 3.49 40 8.70 c
23py G 277 0 3.80 30 12.65 c
Gross alpha 9 4.89 ~(1.60) 1.08 e ¢ o
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Table 4.84 (continued)

Concentration (pCi/L)? Sum of the
. . Number Percentage .
Radionuclide f es? DCG ¢ fraction of
of samples Max Min Av of DCG the DCGs
Gross beta 9 12.10 —4.56 4.36 ¢ c ¢
All listed radioisotopes c c c c € 0.35
Clinch River at Brashear Island {(downstream of the K-25 Site)
1370 3 17 -15.3 2.23 3,000 0.07 c
T 3 48.6 -22.9 8.43 100,000 0.008 ¢
BINp 3 0.43 0 0.14 30 0.48 c
238 3 3.28 1.83 270 40 6.74 c
DIpy 3 0.497 0 0.166 30 0.55 e
Gross alpha 3 0 ~-1.19 —0.74 c ¢ c
Gross beta 3 6.72 1.71 31.876 ¢ c c
All listed radioisotopes c c ¢ c c 0.10
Mitchell Branch (within facility}
137 3 2.59 281 -8.54 3,000 <0.001 c
9T 3 1860 0 661 100,000 6.61 €
ZNp 3 1.31 0 0.436 30 1.46 c
Bipy, 3 415 1.37 27 40 6.78 c
3%py 3 0.59 0 0.20 30 0.66 c
Gross alpha 3 5.63 —0.89 1.78 c c ¢
Gross beta 3 251 2.56 85.5 ¢ c c
¢ c ¢ ¢ c 0.19

All listed radioisotopes

K-1070-C/D (discharge from Stormdrain $D-190 resulting from runaff from the burial ground)

234mpa

1370
K

234TH

Gross alpha

Gross beta

All listed radioisotopes

L L L e )

6800
0
388
257
5.99
302
¢

2750 4247
-12.7 -6.62
388 388
-87.3 82.63

3.23 7.09
9.85 17.52

[

[y

70,000
3,000
7,000

10,000

€
¢
c

oo OO0 6 fnn

“4(rab samples were taken quarterly at West Fork Poplar Creek, the Clinch River, and Mitchell Branch. Al the other locations a
24-hour composite sample was taken monthly.
PMultiply pCifL by 0.037 to convert to Bg/L.

“Not applicable.

Surface Water 4-83



1992 Environmental Report Vol. 2, Oak Ridge

Table 4.85. 1992 K-25 Site parameters detected at West Fork Poplar Creek

(Figs. 4.11 and 4.12, Vol. 1)

Concentration® Number of values
Number of :
Parameter samples Reference exceeding
Max Min Ay H refercnce
value

Alkalinity 1 77 77 77 ¢ ¢
Ammonia nitrogen 3 0.22 022 0.22 c ¢
Calcium 1 74 74 74 ¢ ¢
Chloride 1 3 5 5 ¢ c
Conductivity, Lmho/cm 1 248 248 248 c IS
Copper 1 0.0063 0.0063 0.0063 0.018 0
Dissolved oxygen 1 79 79 7.9 C ¢
Dissolved solids 3 190 136 158 c I
Fluoride 3 0.2 0.1 0.15 C c
[ron | 0.27 0.27 0.27 c ¢
Manganese 4 0.24 0.09 (L1387 c I
Methylene chloride 14 0.002 0.002 0.002 47R c
Nitrate 4 0.69 0.36 0.47 ¢ ¢
pH. standard units 4 7.8 6.7 7.425 6585 gl
Phosphate 1 0.09 .09 0.09 ¢ ¢
Potassium t 1.9 1.9 19 c o
Sodium 4 54 37 4.35 ¢ ‘
Sulfate 4 40 33 37.75 ¢ ¢
Suspended solids 4 15 14 1475 « ¢
Temperature, °C 4 235 B 15.5 c ¢
Zinc 4 0.008 0.0652 0.0072 0.117

“Net applicable.

“Units = mg/L unless otherwise noted.
PTennessee water quality criteria.

Table 4.86. 1992 K-25 Site parameters detected at Clinch River (Brashear Island)

(Figs. 4.11 and 4.12, Vol. 1)

, Concentration® Number of values
Number of —
Paramcter samples Reference excecding
‘ Max Min Av vk reference
value
Arsenic 3 0.005 0.002 0.004 0.05 {0
Cadmium 3 0.002 0.0005 0.0012 0.004 0
Chemical oxygen demand 3 14 i 12.5 ¢ ¢
Copper 3 0.0059 G004 0.0049 0.018 (1
Dissolved solids 3 168 136 154 ¢ ¢
Fluoride 3 0.2 0.1 0.1333 ¢ ¢
I.ead 3 (2.004 0.002 (.0033 0.082 0
Manganese 3 0.14 0.03 (.0693 c ¢
Nickel 3 0.05 0. 0.0233 1.400) {0
Nitrate 3 .5 0.38 0.46 IS c
pH. standard units 3 84 R B2 6.5-8.5 0
Sodium 3 48 4.1 44333 ¢ ¢
Sulfote 3 22 20 21 I c
Suspended solids 3 58 6 24 c I
Temperature, °C 3 214 9.5 16.633 ¢ c
Zinc 3 0.0091 0.004 0.0065 0.117 0

“L'nits = mg/L unless otherwise noted.

fTennessee waler quality criteria.

“Not applicable.
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Table 4.87. 1992 K-25 Site parameters detected at K-716 (Poplar Creek)
(Figs. 4.11 and 4.12, Vol. 1)

Concentration® Number of values
Number of .
Parameter exceeding
samples M . Reference
ax Min Av valueh reference
Arsenic 9 0.0058 0.002 (.0039 0.36 0
Chemical oxygen demand 9 52 6 24 c ¢
Copper 9 0.0088 0.0056 0.00762 0.018 0
Dissolved solids 9 238 106 160.666 c c
Fluoride a 0.4 0.1 0.17142 c c
Lead 9 0.018 0.0005 (.00812 0.082 0
Manganese 9 0.35 0.063 0.178 c c
Mercury 9 0.00092 0.00031 0.00061 0.0024 0
Methylene chioride 9 0.005 0.001 0.003 16R ¢
Nitrate g 2.7 05 1.015 ¢ ¢
pH, standard units 9 8.8 7.45 797111 6.5-8.5 0
Sodium 9 9.9 31 581111 ¢ c
Sulfate 9 3 20 26.6111 c c
Suspended solids 9 521 6 99,2222 c ¢
Temperature, °C 9 24.9 4.8 17.8444 ¢ ¢
Trichloroethene 9 0.001 0.001 0.001 ¢ c
Uranjum 9 0.004 0.001 0.00237 c c
Zinc 9 0.047 0.0056 0.0216 0.117 0

“Units = mg/L. unless otherwise noted.
bTennessee water quality criteria.

“Not applicable.
Table 4.88. 1992 K-25 Site parameters detected at K-1513 (Clinch River)
(Figs. 4.11 and 4.12, Vol. 1)
Concentration® Number of values
Number of )
Parameter samples _ Reference exceeding
Max Min Av B reference
value
Chemical oxygen demand 9 8 3 8 ¢ ¢
- Chioroethane 9 0.021 0.009 0.1 c c
Copper 9 0.004 0.004 0.004 0.018 0
Di-n-butylphthalate 9 (0.001 0.001 0.001 12R 0
Dissolved solids 9 178 128 147.33 ¢ ¢
Fluoride 9 0.2 0.1 0.15 ¢ c
Manganese 9 0.054 0.028 0.037 c ¢
Methylene chloride 9 0.008 0.005 0.0065 16R 0
Nitrate 9 0.75 0.37 0.54 ¢ fa
pH, standard units g 8.35 7.65 8.04 6.5-8.5 0
Sodium 9 5 37 4.45 ¢ ¢
Sulfate 9 23 19 20.8 c c
Suspended solids 9 17 1 7.66 c ¢
Temperature, °C 9 213 8.3 15.8 c ¢
Zinc 9 0.0058 0.003 0.0047 0.117 0]

“Units = mg/L unless otherwise noted.
PTennessee water quality criteria.
“Not applicable.
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Table 4.89. 1992 K-25 Site parameters detected at K-1710 {(Poplar Creek)

(Figs. 4.11 and 4.12, Vol. 1)

Number of Concentration? Reference Number ol‘.\ alues
Parameter samples value exceading
i Max Min Av reference

Alkalinity 10 95 95 95 c ¢
Calcium 10 88 38 88 c ¢
Chloride 10 7 7 7 C c
Chlorine 10 0.04 0.04 (.04 c ¢
Chloroethane 10 0.001 0.001 (.001 ¢ C
Conductivity, pmho/cm 10 300 300 300 ¢ C
Copper 10 0.062 0.0061 0.034 0.018 1
Dissolved oxygen 10 9.8 9.8 9.8 ¢ <
Dissolved solids 10 222 104 164 ¢ C
Fluoride 10 0.4 01 {.257 ¢ C
Iron 10 1.7 1.7 1.7 ¢ C
Lead 10 0.002 0.002 0.002 (.082 0}
Mangangse 10 0.28 0.087 0.177 c C
Mereury 10 0.000 0.0003 0.0005 0.00015R 4
Methylene chloride 10 0.01 0.002 0.006 16R ()
Niltrate 10 3 0.1 1.387 c c
pH, standard units 10 7.95 7 7.617 6.5-8.5 {
Phosphorus 10 (.39 0.39 0.39 c C
Potassium 10 2.5 2.5 25 c ¢
Sodium 10 11 2.6 6.44 c ¢
Sulfate 10 40 22 31.62 c c
Suspended solids 10 143 5 62.1 c c
Temperature, “C 10 25.7 7.5 16.35 c ¢
Uranium 10 0.005 0.001 0.0029 ¢ C

10 0.16 0.004 0.036 .177F ]

Zinc

“LInits = mg/L unless otherwise noted.

fTennessee Water Quality Criteria.

“Not applicable.
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Table 4.90. 1992 K-25 Site parameters detected at K-1770 (Clinch River)
(Fig. 4.11, Vol. 1)

Concentration? Number of values
Number Reference .
Parameter of samples value? exceeding
P Max Min Av reference
Chemical oxygen demand 9 6 5 3.5 c c
Copper 9 0.0041 0.0041 0.004 0.018 0
Di-n-butylphthatate 9 0.001 0.001 0.001 12R 0
Dissolved solids 9 198 142 157.3 ¢ c
Fluoride 9 0.2 a1 0.15 c ¢
Lead 9 0.005 (.005 0.005 0.05 0
Manganese 9 0.27 0.036 0.098 C c
Methylene chloride 9 0.002 0.002 0.002 16R 0
Nickel 9 0.019 0.019 0019 14 )]
Nitrate 9 1.4 0.54 0.846 c c
pH, standard units 9 8.5 775 8.171 6585 0
Sodium 9 5.1 3.8 4.45 C ¢
Sulfate 9 23 20 21.72 c c
Suspended solids 9 151 3 36.75 c ¢
Temperature, °C 9 232 7.6 16.91 c ¢
Uranium 9 0.002 0.001 0.001 c c
Zinc 9 0.008 0.0053 0.006 0.117 0

2Units = mg/L unless otherwise noted.
bTennessee Water Quality Criteria,

“Not applicable.
Table 4.91. 1992 K-25 Site parameters detected at Mitchell Branch
{Figs. 4.11 and 4.13, Vol. 1)
Number of Concentration® Reference Number of‘values

Parameter moles value? exceeding

samp Max Min Av reference
Dissolved solids 3 136 104 116.6 c c
Fluoride 3 02 0.2 0.2 c c
Manganese 3 0.057 0.027 0.039 c ¢
Nitrate 3 0.11 0.11 0.11 ¢ c
pH, standard units 3 8.2 7.7 7.966 6.5-8.5 0
Sodium 3 0.77 0.52 0.65 ¢ c
Sulfate 3 4 3 3.333 c ¢
Suspended solids 3 5 3 4 c ¢
Temperature, °C 3 18.1 9.2 14.03 c c
Uranium 3 0.007 0.007 0,007 ¢ c

“Units = mg/L unless otherwise noted,
bTennessee Water Quality Criteria.
“Not applicable.
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Table 4.92. K-25 Site NPDES sampling frequency, January 1 to September 30, 1992°
(Figs. 4.11 and 4.13, Vol. 1)

. Sampling Sample Analysis Parameter
Location b
lype frequency frequency analvzed
K-1700 (001} Grab Daily pH
K-1700 (001 c Daily Flow
K-1706 (001) 24 h/comp. 2fweek Aluminum
K-1700(001) 24 hicomp. 4/week Chemical oxygen demand
K-1700 (001) 24 h/comp. 2/week Chromium
K-1700 (001) 24 h/comp. 2hweek Dissolved solids
K-1700 (001 24 hicomp. 2/week Fluoride
K-1700 (001) 24 h/comp. 2/week Nitrate/nitrogen
K-1700 (001) Grab 2iweek il and grease
K-1700 (001) 24 h/comp. 4/week Total suspended solids
K-1700 (001 Grab 4/week Temperature
K-1700 ({1 Grab 4/week Turbidity
K-1700 (001) 24 h/comp. 2/week Lead
K-1700 ((31) 24 h/comp. 2/week Zinc
K-1700 (001) 24 hicomp. Hiweek Uranium?
K-1760 (001) 24 h/comp, l/week 1/month Cesium
K-1700 (001) 24 hicomp. l/week 1/month Neptunium
K-1700 (001) 24 h/comp. 1/weck 1/month Plutonium
K-1700 (00t 24 hicomp. 1 /week 1/month Technetium
K-1203 (005) Grab Daily pH
K-1203 (005) Grab Daily Chlorine, residual
K-1203 (005} Grab Daily Dissolved oxygen
K-1203 (005) Grab Daily Settleable solids
K-1203 ((H15) c Daily Flow
K-1203 ((05) 24 h/comp. 3fweek Ammonia nitrogen
K-1203 (005) 24 h/comp. 3/week Biochemical oxvgen demand
K-1203 (005) Grab 3lweek Fecal coliform
K-1203 (0035) 24 h/comp. 3iweek Total suspended solids
K-1203 (005) 24 h/comp. 1/week Uraniur?
K-1203 (0035) 24 h/comp. 1/week I/month Technetium
K-1007-B {006) Grab Daily pH
K-1007-B (006) Grab IHweek Dissolved oxygen
K-1007-B {()6) C Daily Flow
K-1007-B {006) 24 h/comp. l/week Chemical oxygen demand
K-1007-B {006) 24 hicomp. 1/weck Chromium
K-1007-8B (006) 24 h/comp. 1/week Fluoride
K-1007-B (006) Grab l/week Oil and grease
K-1007-B (006} 24 h/comp. 1/week Total suspended solids
K- 1007-B (006) 24 hfcomp. 1/week Uranium<
K-1007-B (006) 24 hfcomp. l/week 1/month Cesium
K-1007-B (006) 24 h/comp. 1/week l/month Plutonium
K-1007-B (006) 24 hfcomp. 1/week I/month Neptunium
K-1007-B (006) 24 h/comp. H/week l/month Technetium
K-90G1-A (007) Grab Daily pH
K-9G1-A (GO7) Grab Daily Dissolved oxypen
K-801-A (G007 c Daily Flow
K-901-A (007) 24 h/comp. 2iweek Chemical oxygen demand
K-001-A (007) 24 h/comp. l/week Chromium
K-901-A (007) 24 hicomp, l/week Fluoride
K-S01-A (007) Grab I/week Oil and grease
K-801-A (O07) 24 hicomp. 2/week Total suspended solids
K-201-A (007 Grab 2weck Turbidity
K-S01-A (007 24 h/comp. 1/week Uranium¥
K-90L-A (00T) 24 h/comp. I/week 1/month Cesium
K-G01-A (007) 24 hicomp. I/week 1/month Neptunium
K-901-A (Q07) 24 hicomp. l/week I/month Plutonium
K-901-A (O07) 24 h/comp. l/week {/month Technetium
K-1315-C (009) Grab 1/week pH
K-1515-C (009) ¢ Daily Flow
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Table 4.92 (continued)

Location Sampling Sample Analysisb Paramcter
type frequency frequency analyzed
K-1515-C (009) Grab 1/week Total suspended solids
K-1515-C (009) Grab 1/week Aluminum
K-1515-C (009) Grab l/week Sulfate
K-1515-C (009) Grab 1/week Chemical oxygen demand
K-1407-J (011) Continuous Daily pH
K-1407-1 (011) Continuous Daily Flow
K-1407-1 (011) Grab Daily Temperature
K-1407-J (011} 24 hcomp. 2/week Cadmium
K-1407-] (011} 24 hicomp. 2Uweek Chromium
K-1407-J (O11) 24 hicomp. 2/week Copper
K-1407-1 (011} 24 hicomp. 2week Lead
K-1407-] (011} 24 hicomp. 2week Nickel
K-1407-J (011} 24 h/comp. 2week Silver
K-1407-]1 {011} 24 h/comp. 2lweek Zinc
K-1407-J (D11} Grab Liweek Cyanide
K-1407-J (011) Grab 1/week Total toxic organics
K-1407-1 (011} Grab 2/week Oil and grease
K-1407-F (011) 24 hicomp. 4/week Total suspended solids
K-1407-3 (011} 24 h/comp. l/week Polychlorinated biphenyls
K-1407-J(011) 24 hicomp. 1/week Urarium?
K-1407-J (011) Grab 1/week Phenols
K-1407-J (011} Grab S/week GC/MS? fraction
volatile compounds
K-1407-J (O11) 72 h/comp. 1/month GC/MS acid compounds
K-1407-3 (011) 72 h/comp. 1/month GC/MS base/neutral
compounds
K-1407-1 (011} 24 hicomp. 1/week 1/month Cesium
K-1407-J {(011) 24 h/comp. 1/week 1/month Plutonium
K-1407-1 (011} 24 h/comp. l/week 1/month Neplunium
K-1407-J (011} 24 h/comp. 1/week 1/month Technetium
K-1407-E/F (010) Grab Continuous Flow
K-1407-E/F (010} Grab 1/week Temperature
K-1407-E/F (010} 24 hicomp. 1/week Total suspended solids
K-1407-E/F (010} Grab 1/week Oil and grease
K-1407-E/F (010} 24 h/comp. 1/week Chromium
K-1407-E/F (010} 24 hicomp. H/week Copper
K-1407-E/F (010) 24 h/comp. 1/week Iron
K-1407-E/F (010) 24 hicomp. H/week Zinc
K-1407-E/F (010) 24 hfcomp. 1/week Arsenic
K-1407-E/F (D) 24 hicomp. 1/week Cadmium
- K-1407-E/F (010) 24 h/comp. l/week lLead
K-1407-E/F (010) 24 hicomp. 1/week Manganese
K-1407-E/F (010) 24 hicomp. 1/week Nickel
K-1407-E/F (010) 24 hicomp. Liweek Selenium
K-1407-L/F (010) 24 hicomp. 1/week Silver
K-1407-E/F (010) 24 h/comp. 1/month Sulfate
K-1407-E/F (010} Grab Continuous pH
K-1407-E/F (010) 24 h/comp. 1/week Polychlorinated biphenyls
K-1407-E/F (010) 24 hicomp. 1/week Uranium?
K-1407-E/F (010) 24 h/comp. 1/week Cesium
K-1407-E/F (010) 24 hfcomp. 1/week Neptunium
K-1407-E/F (010) 24 h/comp. 1/week Plutonium
K-1407-E/F (010) 24 h/comp. 1/week Technetium

“A new NPDES permit went into effect on October 1, 1992.

b Analysis frequency is identical to sample frequency unless otherwise noted.

“Not applicable.

9An isotopic analysis is conducted on uranium if any week is above 0.02 mg/L.

¢(Gas chromatograph/mass spectromeler.
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Table 4.93. K-25 Site NPDES sampling frequency, October 1 through December 31, 19927
{Figs. 4.11 and 4.13, Vol. 1)

. Sampling Sample Analysis Parameter
Location b )
type frequency frequency analvzed
K-1203 (005) Grab Daily pH
K-1203 (005) Grah Daily Chlorine, residual
K-1203 (003) Grab Daily Dissolved oxygen
K-1203 (005) Grab Shweek Settleable solids
K-1203 (005) c Daily Flow
K-1203 (005} Grab J/week Ammonia nitregen
K-1203 (005 24 h/comp. 3/week Biochemical oxygen demand
K-1203 (005 Grab I/week Fecal coliform
K-1203 (005) 24 h/comp. Y week Total suspended solids
K-1515-C (009) Grab 1/week pH
K-1515-C (009) € Daity Flow
K-1515-C (009) Grab 1/week Total suspended solids
K-1515-C (009) Grab 1/week Aluminum
K-1515-C (009 Grab 1/week Chlorine
K-1515-C (009 Grab 1/week Settleable solids
K-1407-1 {011) Continuous Daily pH
K-1407-1(011) Continuous Daily Flow
K-1407-1 (011) Grab Daily Temperature
K-1407-1(011) 24 h/comp. l/quarter Cadmium
K-1407-J (0L 1) 24 hfcomp. 1/quarter Chromium
K-1407-1(011) 24 hicomp. I/quarter Copper
K-1407-F1011} 24 h/comp. l/quarter Lead
K-1407-1 (011) 24 hW/comp. l/quarter Nickel
K-1407-1 (011) 24 h/comp. l/quarter Silver
K-1407-T (01 1) 24 h/comp. 1/quarter Zinc
K-1407-1 (01 1) Grab l/quarter Total toxic organics
K-1407-J (01 1) Grab 2/week Oil and grease
K-1307-1{011) 24 h/comp. 4/week Total suspended solids
K-1407-7¢011) 24 h/comp. I/month Polychlorinated biphenyls
K-1407-1 (011) 24 hicomp. 1/week Chemical oxygen demand
K-1407-J (O11) 24 hicomp. 2/week Chlorine. total residuat
K-1407-1¢{011) 24 hicomp. 4/week Chloride
K-1407-J {O11) 24 h/icomp. l/month Uranium?
K-1407-1 (0119 Grab [/month GC/MS? fraction
vplatile compounds
K-1407-1 (01 T2 hfcomp. 1/month GC/MS acid compounds
K-1407-J(011) 72 h/comp. 1/month GC/MS base/neutral
compounds
K-1407-1 {O11) 24 hicomp. 1/week I/month Cesium
K-1407-J(011) 24 Wecomp. 1/week I/month Plutonium
K-1407-T17011) 24 h/comp. 1/week 1/month Neptunium
K-1407-1 (011} 24 h/icomp. l/week 1/month Technetium
K-1407-E(0H) Grab Continuous Flow
K-1407-E(OH) Grab lfweek Temperature
K-1407-E (01 24 h/comp. 1/week Total suspended solids
K-1407-E (O10) Grab |/week Qil and grease
K-140G7-E (010) 24 hfcomp. l/week Chromium
K-1407-E (010) 24 h/comp. 1/week Copper
K-1407-E (010 24 h/comp. 1/week Iron
K-1407-E (01() 24 hicomp, 1/week Zinc
K-1407-E (01(0) 24 hfcomp. l/week Cadmium
K-1407-E (010) 24 hicomp. 1/week L.cad
K-T1407-E (010) 24 h/comp. 1/week Nickel
K-1307-E (010) 24 h/comp. 1/week Selenium
K-1407-E {010) 24 h/comp. I/week Silver
K-1407-E {010) 24 h/comp. I/month Sulfate

4-90 Surface Water



1992 Environmental Report Vol. 2, Oak Ridge

Table 4.93 (continued)
Location Sampling Sample Analysisb Parameter
type frequency frequency analyzed
K-1407-E (010) Continuous Recorder pH
K-1407-E {010} 24 h/comp. 1/week Polychlorinated biphenyls
K-1407-E (010) 24 hfcomp. 1/week Uranjum?
K-1407-E (010) 24 hfcomp. 1/week Cesium
K-1407-E (010) 24 h/comp. 1/week Neptunium
K-1407-E (010) 24 h/comp. 1/week Plutonium
K-1407-E (010) 24 h/comp. 1/week Technetium
K-1407-F (012} Continuous Recorder Flow
K-1407-F (012) Grab 1/week Temperature
K-1407-F(012) 24h/comp. 1/week Total suspended solids
K-1407-F (012) Grab 1/week Oil and grecase
K-1407-F (012) 24h/comp. 1/week Chromium
K-1407-F (012) 24h/comp. 1/week Copper
K-1407-F (012) 24h/comp. 1/week Zinc
K-1407-F (012) 24h/comp. Hweek Iron
K-1407-F (012) 24h/comp. 1/month Sulfate
K-1407-F (012) 24h/comp. 1/week Cadmium
K-1407-F (012) 24h/comp. 1/week Lead
K-1407-F (012) 24h/comp. 1/week Nickel
K-1407-F (012) 24h/comp. 1/week Selenium
K-1407-F {012} 24h/comp. 1/week Silver
K-1407-F (012) 24h/comp. 1tweek Polychlorinated biphenyls

“A new NPDES permit went into effect on October 1, 1992.
b Analysis frequency is identical to sample frequency unliess otherwise noted.

“Not applicable.

?An isotopic analysis is conducted on uranium if any week is above 0.02 mg/L.
(Gas chromatograph/mass spectrometer.
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Table 4.94. K-25 Site storm drain outfalls

Category? I:fluent analytes

Monitoring frequency

I

[l

Flow

pH

Flow

pH

Total suspended solids
Flow

pH

Oil and grease

Total suspended solids
Flow

pH

Oil and grease

Total suspended solids
Total residual chlorine

Semiannually

Quarterly

Monthly

Weekly

“Category 1. intermittent flow and storm water runoff from arcas remotely

associated with plant activities.
Category : intermittent flow and storm water runoff from building roof drains and
paved areas associated with plant activities.
Category HI: intermittent flow and storm water runoff from areas associated with
concentrated storage areas, roof drains, and parking lots.

Category 1V: continuous flow, including cooling water discharges and runoff from
industrial areas.

Table 4.95. K-25 Site NPDES permit discharges

Scrial N . Average flow L
discharges Effluent discharges (gal x 105/d) Receiving stream
K- 1700 (0031 Surface runoff once-through cooling 0.5% Poplar Creck

T {}. Poplar Creek
Metals cleaning facility 112 Opiart ree
Uranium recovery
K-1407-1 (011) Chemical Process Development Facility
TSCA Incinerator
Stecam plant and coal vard effluents
K- 1407-E/F (010) Steam plant a.r?d coal yard effluents a Mitchell Branch
Surface runofl
K-90i-A (007 Surface runoff 0.1 Clinch River
K-1203 ((03) Sanitary wastewaters 0.43 Poplar Creek
rganic industrial wastewaters
Potable water from once-through cooling systems 1.04 Poplar Creek
K-1007-B (006) Firc water from once-through systems
Surface runoff
Water from sludge and back-wash systems 0.22 Clinch River

K-1515-C (009)

associated with the potable water plant
Surface runoft

“No discharges occurred in 1992
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Storm drain discharge points

Table 4.96. 1992 NPDES Permit Number TN 0002950

Concentration Number of
Number of Reference values
Parameter a .
samples Max Min Av value exceeding
reference
Discharge Point SD100
Chlorine, mg/L. 14 1.1 0.05 0.5636 0.14 14
Flow, MGD 12 15.06 0.53 2.30 b b
Oil and grease, mg/L 14 1.7 <2 <3.2214 b b
Suspended solids, mg/L 14 11 <l <2.7857 b b
Temperature, °C 11 20.2 13.3 17.0364 b b
pH, standard units 17 8.7 7.7 8.1529 6.0/9.0 0
Discharge Point SD110
Flow, MGD i 0.007 0.007 0.007 b b
Suspended solids, mg/L 1 22 22 220 b b
Temperature, °C 1 13.8 13.8 13.8 b b
pH, standard units 1 7.8 7.8 7.8 4.0/.0 0
Discharge Point SD120
Flow, MGD 3 0.232 0 012 b b
Oil and grease, mg/l. 3 6.3 <2 <3.4333 b b
Suspended solids, mg/L. 3 17 2 9.6667 b b
Temperature, *C ] 16 16 16.0 b b
pH, standard units 3 74 6.6 7.0 4.0/5.0 0
Discharge Point SD 124
Chlorine, mg/L 13 0.06 0.01 0.0346 0.14 0
Flow, MGD I3 0.07 0.0014 0.007 b b
Oil and grease, mg/L 13 6.7 <2 <26 b b
Suspended solids, mg/L 13 7 <1 <20 b b
Temperature, °C 10 17.7 9.5 13.0200 b b
pH, standard units 16 8.8 7.8 B.1687 6.0/9.0 0
Discharge Point SDI130
Chlorine, mg/L 15 (.06 0.01 0.0257 0.14 0
Flow, MGD 17 18.1 0.0 1.46 b b
0Oil and grease, mg/l. 15 6.9 <2 <2.6933 b b
Suspended solids, mg/L 15 25 1 7.9333 b b
Temperature, °C 12 174 10.7 13.3583 b b
pH, standard units 18 8.2 7.4 7.7 6.0/9.0 0
Discharge Point SD140
Flow, MGD 1 0.004 0.004 0.004 b b
Suspended solids, mg/l. 1 ] 1 1.0 b b
pH, standard units I 6.8 6.8 6.8 4.0/9.0 0
Discharge Point SD]42
Flow, MGD 3 0.27 0.00t 0.098 b b
Oil and grease, mg/L 3 2.8 <2 <2.2667 b b
Suspended solids, mg/L 3 4 <1 <2.6667 b b
Temperature, °C 1 93 9.3 9.3 b b
pH. standard units 3 8 75 7.8 4.0/9.0 0
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Table 4.96 (continued)

Concentration Number of
Number of Reference values
Parameter a .
samples Max Min Av value exceeding
reference
Discharge Point 5D 144
Flow. MGD 3 0.94 0.001 0.3 b b
Qil and grease, mg/L. 3 <2 <2 <2.0 b b
Suspended solids, mg/L 3 13 4 8.0 b h
Temperature, °C ] 6.6 6.6 6.6 b h
pH. standard units 3 8 7.8 7.8667 4.0/9.0 0
Discharge Point SDi46
Flow. MGD 3 095 0.0004 0.32 b b
0il and grease, mg/L 3 <2 <2 <2.0 b b
Suspended solids, mg/L 3 193 20 80.0 b b
Temperature, °C 1 8.2 8.2 B2 b b
pH. standard units 3 8.4 8 8.2333 4.0/9.0 0
Discharge Point SD148
Flow, MGD 3 0.0029 0.0004 0.0013 b b
Oil and grease, mg/L. 3 <2 <2 <2.0 kb b
Suspended solids, mg/L 3 5 <l <2.3333 b b
Temperature, °C 1 74 7.4 74 b b
pH. standard units 3 8.4 7.7 8.1 4.0/9.0 t
Discharge Point SD150
Flow, MGD 3 0.045 0.01 0.032 b b
Oil and grease, mg/L 3 <2 <2 <2.0 b h
Suspended solids, mg/T. 3 3 2 2.3333 b b
pH. standard units 3 B3 7.2 7.6 4.0/9.0 0
Discharge Point SDI152
Flow. MGD ] 0.024 0.024 0.024 b b
Suspended solids, mg/L | <l <] <}h.0 b f
pH. standard units ] 7.0 7.6 7.6 4.0/9.02 0
Discharge Point SD154
Flow, MGD 3 0.15 0.00028 0.08 b b
0il and grease, mg/L 3 4.2 <2 <3.1667 b h
Suspended solids. mg/L 3 15 <l <9.3333 b b
pH. standard units 3 7.6 7 7.3333 4.0/9.0 it
Discharge Point SDI58
Flow, MGD 1 0.011 0.011 0.011 b b
Suspended selids, mg/l. 1 4 4 4.0 b h
pH. standard units 1 7.4 74 74 4.0/9.0 0
Discharge Point SD 160G
Flow, MGD 1 (L0016 0.0016 0.0016 b b
Suspended solids, mg/L I <l <l <1.0 b b
pH. standard units 1 19 7.9 7.9 4.0/9.0 0
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Table 4.96 (continued)

Concentration Number of
Number of Reference values
Parameter a ;
samples Max Min Av value exceeding
reference
Discharge Point SD162
Flow, MGD 3 0.029 0.003 0.016 /] b
Qil and grease, mg/L. 3 <2 <2 <20 b b
Suspended solids, mg/L. 3 12 2 5.6667 b b
Temperature, “C 1 10.8 10.8 10.8 b b
pH, standard units 3 8.4 7.6 8.0 4.0/9.0 0
Discharge Point SD168
Flow, MGD 1 0.00019 0.00019 0.00019 b b
Suspended solids, mg/L 1 2 2 2.0 b b
pH, standard units 1 78 7.8 78 4.0/9.0 0
Discharge Point SD170
Chlorine, mg/L 13 0.1 0.01 0.0346 0.019 11
Flow, MGD 17 0.267 0.07 0.14 b b
Oil and grease, mg/L. 14 11.25 <2 <2.9250 b b
Suspended solids, mg/L 14 2 <1 <1.1429 b b
Temperature, °C 12 21.3 12,9 18.1083 b b
pH, standard units 17 8.6 7.3 8.2824 6.0/9.0 0
Discharge Point SD180
Chemical oxygen demand, mg/L 5 <5 <5 <5.0 b b
Chlorine, mg/L 89 0.1 0.0t 0.0206 b b
Dissolved oxygen, ppm 17 10.5 7.8 8.9764 b b
Flow, MGD 23 022 0.014 0.051 b b
il and grease, mg/L. 13 58 <2 <2.5923 b b
Sulfite, mg/L 6 4 <1 <1.8333 b b
Suspended solids, mg/L. 13 28 <1 <3.4615 b b
Temperature, °C 11 20.1 10 14.3273 b b
Total residual chlorine vol, mg/L 2 <05 <0.05 <0.0500 b b
pH, standard units 18 8.7 7.7 8.30 6.0/9.0 0

Discharge Point SD 190

Chemical oxygen demand (COD), mg/L, 6 <5 <5 <5.0 b b
Chlorine, mg/L 88 0.07 0.01 0.0180 b b
Dissolved oxygen, ppm 17 10.4 8.3 9.0059 b b
Flow, MGD 21 0.1 0.022 0.047 b b
Qil and grease, mg/L 13 39 <2 <2.2692 b b
Sulfite, mg/L 6 3 <1 <l.5 b b
Suspended solids, mg/L 13 32 2 B.6154 b b
Temperature, °C 3 18.8 10.4 14.0909 b b
pH, standard units 18 8.5 1.5 8.0666 6.0/9.0 0
Discharge Point SD197
Flow, MGD 3 0.099 0.049 0.068 b b
Oil and grease, mg/L 3 26 <2 <22 b b
Suspended solids, mg/L 3 15 7 12.3333 b b
Temperature, °C 3 20.5 6.2 14.3 b b
pH, standard units 3 8.4 7.4 7.9 4.0/9.0 0
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Tabte 4.96 {continued)

Concentration Number of
Number of Reference values
Parameter o .
samples Max Min Av value exceeding
reference
Discharge Point SD198
Flow, MGD 1 0.065 0.065 0.065 b b
Suspended solids, mg/L 1 3 3 3.0 b b
pH, standard units l 7.8 7.8 78 4.0/9.0 0
Discharge Point SD200
Flow, MGD 3 (0.085 0 (.035 b p
0il and grease, mg/L 2 <2 <2 <2.0 b e
Suspended solids, mg/L 2 26 8 17.0 b b
Temperature, °C ] 17.4 17.4 17.4 b 2
pH, standard units 2 7.6 7.5 7.55 4.0/9.0 0
Discharge Point SD210
Flow, MGD 1 (.45 0.45 0.45 b b
Suspended solids, mg/L 1 5 5 5.0 b b
Temperature. °C 1 15.4 154 154 b b
pH. standard units 1 6.9 6.9 6.9 4.0/9.0 0
Discharge Point $D220)
Flow, MGD 3 0.026 0.0 0.011 b h
Oil and grease, mg/L. 2 <2 <2 <240 b b
Suspended solids, mg/L 2 16 4 10.0 b h
Temperature, °C 2 16.5 1.1 13.8 b r'7
pH. standard units 2 79 7.1 7.5 4.0/9.0 l;
Discharge Point SD230
Flow, MGD 3 0.086 0.010 0.037 b h
Oil and grease, mg/L. 3 2 <2 <2.0) b b
Suspended solids, mg/L 3 3 <l <1.6667 b b
pH. standard units 3 8.3 6.9 77333 4.0/9.0 0
Discharge Point SD240)
Flow. MGD 3 04 0.014 0.15% b 2
Cil and grease, mg/1. 3 5.6 <2 <4.2 b b
Suspended solids. mg/L 3 7 i 33333 b b
pH. standard units 3 78 6.9 74 4,0/9.0 )
Discharge Point SD254
Flow, MGD 1 0.00096 0.00096 0.00096 b b
Suspendced solids, mg/L 1 9 9 2.0 b f
pH. standard units 1 § 8 8.0 4.0/9.0 0
Discharge Point SD330
Flow, MGD 04 04 04 b b
Suspended selids. mg/L 1 6 & 6.0 b b
pHE, standard units 1 6.6 6.6 6.6 4.0/9.0 0
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Table 4.96 (continued)
Concentration Number of
Number of Reference values
Parameter a "
samples Max Min Av value exceeding
reference
Discharge Point SD352
Flow, MGD 1 0.0008 0.0008 0.0008 b b
Suspended solids, mg/L 1 <l <1 <l.0 b b
pH, standard units 1 73 73 7.3 4.0/9.0 0
Discharge Point SD380
Flow, MGD 3 0.108 0.025 0.05 b b
Oil and grease, mg/L 3 52 <2 <3.5667 b b
Suspended solids, mg/L. 3 1 <1 <l.0 b b
pH, standard units 3 8.2 7.2 7.8 4.0/9.0 0
Discharge Point SD390
Flow, MGD 2 05 0.002 0.25 b b
Oil and grease, mg/L 2 <2 <2 <2.0 b b
Suspended solids, mg/L 2 6 3 4.3 b b
Temperature, °C 1 95 9.5 9.5 b b
pH, standard units 2 1.7 7.1 7.4 4.019.0 0
Discharge Point SD430
Flow, MGD 3 1.39 0.02 0.5 b b
Oil and grease, mg/L 3 32 2 2.73 b b
Suspended solids, mg/L 3 2 <l <1.667 b b
Temperature, °C 1 9.3 9.3 9.3 b b
pH, standard units 3 7.5 7 7.2 4.0/9.0 0
Discharge Point SD440
Flow, MGD 3 0.38 0.02 0.16 b b
Qil and grease, mg/L 3 2.6 <2 <2.267 b b
Suspended solids, mg/L 3 g 2 4333 b b
pH, standard units 3 8.1 75 7.733 4.0/9.0 ¢
Discharge Point SD480/490
Flow, MGD 3 1.8 03 0.95 b b
Oil and grease, mg/L 3 23 <2 <2.1 b b
Suspended solids, mg/L. 3 7 <l <3.0 b b
Temperature, °C I 136 13.6 13.6 b b
pH. standard units 3 77 6.7 7.13 4.0/9.0 0
" Discharge Point SD510
Flow, MGD 3 0.07 0.001 0.05 b b
Oil and grease, mg/L 3 25 <2 <2.167 b b
Suspended solids, mg/L 3 1 <1 <1.0 b b
pH, standard units 3 8.2 7.2 7.83 4.0/9.0 0
Discharge Point SD560
Flow, MGD 3 0.156 0.0004 0.05 b b
Oil and grease, mg/L 3 <2 <2 <2.0 b b
Suspended solids, mg/L 3 2 <1 <1.333 b b
pH, standard units 3 8.3 7.1 7.63 4.0/9.0 ¢
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Table 4.96 (continued)
Concentration Number of
Number of Reference values
Parameter ) o ‘
samples Max Min Av value exceeding
reference
Discharge Point SD610
Flow, MGD 3 418 0.45 1.9 b b
Oil and grease, mg/L 3 33 <2 <2.433 b b
Suspended solids, mg/L 3 5 2 3.333 b b
pH, standard units 3 83 72 7.167 4.0/9.0 0
Discharge Point SD640
Flow, MGD 1 0.13 0.13 0.13 b b
Suspended solids, mg/L 1 8 8 8.0 b b
pH, standard units | 59 5.9 59 4.0/9.0 0
Discharge Point SD66(
Flow, MGD 1 0.0023 0.0023 0.0023 b b
Suspended solids, mg/l. | 9 S 9.0 b b
pH, standard units 1 6.9 6.9 6.9 4.0/9.0 0
Discharge Point SD670
Flow, MGD 1 0.009 0.009 (.009 b b
Suspended solids, mg/L 1 2 2 2.0 b b
pH. standard units 1 7 7 7.0 4.0/9.0 G
Discharge Point SD680
Flow, MGD 1 0.14 0.14 0.14 b b
Suspended solids, mg/L | 5 5 5.0 I b
pH. standard units 1 6.4 6.4 6.4 4.0/9.0 0
Discharge Point SDG90
Flow, MGD 3 1.2 0.067 0.52 b b
(il and grease, mg/L 3 2.7 <2 <223 b b
Suspended solids, mg/L 3 2 1 1.33 b b
pH. standard units 3 8.1 6.7 7.37 b b
Discharge Point SD700
Flow, MGD 3 013 0014 0.07 h b
Oil and grease, mg/l. 3 <2 <2 <20 b b
Suspended solids, mg/L 3 24 2 9.67 b h
Temperature, °C 1 13.6 13.6 13.6 h b
pH. standard units 3 8 71 7.7 4.0/9.0 0
Discharge Point SDD710
Flow, MGD 4 46.26 0.33 124 b b
Oil and grease, mg/L 4 22 <2 <2.05 b b
Suspended solids, mgA. 4 43 <] <17.0 b b
Temperature, °C 1 9.5 9.5 9.5 b b
pH. standard units 4 7.9 7 7.6 4.0/9.0 0
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Table 4.96 (continued)
Concentration Number of
Number of Reference values
Parameter a .
samples Max Min Av value exceeding
reference
Discharge Point SD712
Flow, MGD 3 0.011 0.0008 0.0045 b b
Oil and grease, mg/L 3 <2 <2 <20 b b
Suspended solids, mg/L 3 14 2 6.67 b b
pH, standard units 3 19 7.1 7.57 4.0/9.0 ¢
Discharge Point D720
Flow, MGD 2 0.12 0.0014 0.059 b b
Oil and grease, mg/L 2 3t <2 <2.550 b b
Suspended solids, mg/L 2 42 5 235 b b
Temperature, °C 2 14.8 6.7 10.75 b b
pH. standard units 2 7.6 6.7 7.15 4.0/9.0 0
Discharge Point SD750
Flow, MGD 3 0.0006 0.0 0.0002 b b
Oil and grease, mg/L 1 <2 <2 <2.0 b b
Suspended solids, mg/L 1 4 4 4.0 b b
Temperature, °C I 8.8 3.8 8.8 b b
pH, standard units l 1.7 7.7 1.7 4.0/9.0 0
Discharge Point SD760
Flow, MGD 3 0.005 0.0 0.002 b b
Oil and grease, mg/L. 1 <2 <2 <20 b b
Suspended solids, mg/L 1 <1 <1 <l1.0 b b
Temperature, °C 1 8.1 8.1 8.1 b b
pH, standard units | 78 7.8 7.8 4.0/9.0 0
Discharge Point SD780
Fiow, MGD ! 0.006 0.006 0.006 b b
Oil and grease, mg/L 1 34 34 34 b b
Suspended solids, mg/L 1 9 9 9.0 b b
Temperature, °C 1 16.2 16.2 16.2 b b
pH, standard units 1 8 8 8.0 4.0/9.0 0
Discharge Point SD810
Flow, MGD ! 0.0014 0.0014 0.0014 b b
Suspended solids, mg/L, f 2 2 2.0 b b
pH, standard units 1 6.4 6.4 6.4 4.0/9.0 0
Discharge Point SD820
Flow, MGD 1 0.0004 0.0004 0.0004 b b
Suspended solids, mg/L 1 <] <1 <1.0 b b
pH, standard units 1 7.4 74 74 4,0/.0 0
Discharge Point SD830
Flow, MGD 1 0.014 0.014 0.014 b b
Suspended solids, mg/L. 1 <l <l <1.0 b b
Temperature, °C 1 11.2 11.2 11.2 b b
pH, standard units ] 74 7.4 74 4.0/9.0 0
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Table 4.96 (continued)

Concentration Number of
Number of Reference values
Parameter .
samples Max Min Av value® exceeding
reference
Discharge Point SD830)
Flow, MGD ] 0.0014 0.0014 0.0014 b b
Suspended solids, mg/l. 1 3 3 3.0 b b
Temperature, °C 1 19.4 19.4 19.4 b b
pH. standard units 1 8.3 8.3 83 4.0/9.0 0
Discharge Point SD860
Flow, MGD ! 0.0001 0.0001 (10001 b b
Suspendced solids, mg/L i 3 3 3.0 b b
Temperature, °C ] 13.6 13.6 13.6 b b
pH. standard units | 8.5 8.5 8.5 4.0/9.0 0
Discharge Point SD870
Flow, MGD 1 0.0046 0.0046 0.0046 b b
Suspended solids, mg/L 1 12 12 12.0 b b
Temperature, °C 1 12.2 12.2 12.2 b b
pH. standard units 1 7.6 7.6 7.6 4.0/9.0 0
Discharge Point SD8S0
Flow, MGD 1 0.004 0.004 0.004 b b
Suspended solids, mg/L ] <l <l <1.0 b b
Temperature, °C 1 18.6 18.6 18.6 b b
pH. standard units 1 82 8.2 8.2 4.0/9.0 0
Discharge Point SDES0
Flow, MGD 1 0.0076 0.0076 0.0076 b b
Suspended solids. mg/L 1 4 4 4.0 b b
Temperature, °C | 11.4 11.4 11.4 b b
pH, standard units 1 7.7 7.7 7.7 4.0/9.0 {
Discharge Poini SD900
Flow. MGD | 0.002 0.002 0.002 b b
Suspended solids. mg/L l <l <l <10 b b
Temperature. °C i 12.3 12.3 12.3 b h
pH, standard units 1 7.7 7.7 77 4.0/9.0 0
Discharge Point SD992
Flow, MGD 4 0.44 0.054 0.22 b b
Oil and grease, mg/L 3 5.5 <2 <3,166 b b
Suspended solids, mg/L 3 418 o 164.0 b b
Temperature, °C 2 12.5 8.4 10.450 b b
pH. standard units 4 6.4 29 4.850 4.0/9.0 i}
Discharge Point $D994
Flow. MGD 2 0.00} (.0002 0.06007 b b
Oil and grease, mg/L 2 <2 <2 <20 b h
Suspended solids, mg/L 2 7 <1 <4.0 b b
Temperature, °C 2 18.3 8.7 13.5 b b
pH. standard units 2 8.4 6.9 7.65 4.0/9.0 {

“NPDES permit limit.
PNot applicable.
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Table 4.97. 1992 K-25 Site NPDES Permit Number TN 0002950
Discharge Point K-1700, Mitcheli Branch, K-25 Site (Fig. 4.11, Vol. 1)#

Concentration Number of
Number of Reference values
Parameter samples value? exceedin
P Max Min Av g
reference
Aluminum, mg/L 82 315 <0.1 <0.2697 1.0 4
Chemical oxygen demand, mg/L 157 152 <5 <7.0350 c c
Chromium, mg/L 82 0.012 <(0.01 <0.0104 0.08 0
Dissolved solids, mg/L 78 270 98 211.8333 c <
Flow, MGD 274 4.04 0.26 0.59 c c
Fluoride, mg/L. 82 0.3 <0.1 <0.17 c ¢
Lead, mg/L 82 0.0145 <0.002 <0.0036 1.29 0]
Nitrate nitrogen, mg/L. 81 5.1 <0.05 0.637 200 0
Oil and grease, mg/L 80 35.66 <2 <2.69 15.0 1
Suspended solids, mg/L 157 225 <l <8.0860 50.0 0
Temperature, °C 273 25.5 56 16.8245 c ¢
Turbidity, NTU 158 80 22 8.1342 ¢ c
Uranium, mg/L 9 0.023 0.009 0.0142 c c
Zinc, mg/L. 82 0.092 <0.02 <0.0252 212 0
pH, standard units 271 8.4 7 7.7310 6.0/9.0 0

“This outfall was deleted from the NPDES permit in October 1992,
bNPDES permit limit.
“Not applicable.

Table 4.98. 1992 NPDES Permit Number TN 0002950
Discharge Point K-1203, Sewage Treatment Plant, K-25 Site (Fig. 4.13, Vol. 1)?

Concentration Number of
Number of Reference values
Parameter b "
samples Max Min Av value exceeding
reference
Ammonia nitrogen, mg/L 159 0.35 <0.2 <(0.2020 7.0 0
Biological oxygen demand, mg/L. 160 159 <5 <5.9128 200 0
Chemical oxygen demand, mg/L. 119 47 <5 <9.4076 c c
Chlorine, mg/L 627 0.42 0.01 0.0739 0.24 1
Dissolved oxygen, mg/l. 366 13.3 6.4 8.9291 10.0 0
Fecal coliform, col/100 mL 162 706 <l <39.9877 400.0 2
Flow, MGD 365 1.35 0.184 043 c c
Nitrate nitrogen, mg/L 122 11.24 0.33 592 c c
Settleable solids, ml/L 340 1.4 <0.1 <0.1057 0.5 1
Suspended solids, mg/L 158 29 1 6.08 45.0 0
Temperature, °C 5 20.2 11.9 16.7 c (4]
Uranium, mg/L 9 0.006 0.002 0.004 ¢ ¢
pH, standard units 366 84 7 7.8052 6.019.0 0

“The permit limits stated are those effective as of October 1992,
PNPDES permit limit.
“Not applicable.
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Table 4.99. 1992 K-25 Site NPDES Permit Number TN 0002950

Discharge Point K-1007-B, Holding Pond, K-25 Site (Fig. 4.11, Vol. 1)

Concentration Number of
Number of Reference values
Parameter b ;
samples Max Min Ay Value exceeding
reference
Chemical oxygen demand, mg/L. 4] 22 <3 <7.5244 25 1
Chromium, mg/L 42 0.0105 <0.01 <0.0100 0.05 0
Dissolved oxygen, mg/L 274 18 5.1 9.5608 5.0 0
Flow, MGD 274 14.5 0.09 1.04 c C
Fluoride, mg/L. 41 02 <0.1 <(.1244 1.5 0
Oil and grease, mg/L 40 7.53 <2 <2.2590 15.0 0
Suspended solids. mg/L 41 25 4 89512 50.0 0
Uranium, mg/L 1 0.001 0.001 0.0010 c c
pH, standard units 274 9.2 7.3 8.3880 6.0/10.0 0
“This outfall was deleted from the NPDES permit in October 1992.
PNPDES permit limit.
‘Not applicable.
Table 4.100. 1992 K-25 Site NPDES Permit Number TN 0002950
Discharge Point K-901-A, Holding Pond, K-25 Site (Fig. 4.11, Vol. 1)2
Concentration Number of
Number of Reference values
Parameter samples value? exceeding
) ' Max Min Av i
reference
Chemical oxygen demand, mg/L 79 243 <5 <8.886 ¢ C
Chromium, mg/LL 40 0.61 <0.01 <0.0258 0.05 !
Dissolved oxygen, mg/L 273 13 42 7.8407 10.0 6
Flow, MGD 274 1.6 0.003 0.101 ¢ ¢
Fluoride, mg/L 40 0.3 <(.1 <(.15 1.5 0
Oil and grease, mg/L 40 10.6 <2 <2258 15.0 0
Suspended solids, mg/L 79 296 4 16.9367 50.0 2
Turbidity. NTU 79 36 1.5 15.5 c I
Uranivm, mg/L. 9 0.004 0.002 0.0027 c 4
pH. standard units 274 8.8 7 7.9215 6.0/9.0 0

9This outfall was deleted from the NPDES permit in October 1992.

SNPDES permit limit,
“Not applicable.
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Table 4.101. 1992 K-25 Site NPDES Permit Number TN 0002950
Discharge Point K-1515-C, Holding Pond, K-25 Site (Fig. 4.13, Vol. 1)¢

Concentration Number of
Number of Reference values
Parameter ) Value? eedi
samples Max Min Av alue exceeding
reference
Aluminum, mg/L 54 1 0.13 0.5097 2.0 0
Chemical oxygen demand, mg/L 40 30 <5 <5.7750 c ¢
Chlorine, mg/L 30 034 0.02 0.0845 1.0 0
Flow, MGD 366 235 0.06 0.2183 c c
Petroleum hydrocarbons, mg/L 1 0.11 0.11 0.1100 c c
Settleable solids, ml/L 40 0.1 <0.1 <0.1 0.5 0
Sulfate, mg/L. 40 37 11 19.6250 c c
Suspended solids, mg/L 54 18 <l <6.4815 40.0 0
Temperature, °C 5 1395 52 8.8500 c c
pH, standard units 287 8.5 6.1 7.4549 6.0/9.0 0
9The permiit values listed are those effective as of October 1992,
bNPDES permit limit.
“Not applicable.
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Table 4.102. 1992 NPDES Permit Number TN 0002950

Discharge Paint K-1407-J, Treatment Pond at K-25 Site

(Fig. 4.13, Vol. 1)@

Concentration Number of
Number of Reference values
Parameter samples Value? exceedin
P Max Min Av £
reference
1.1,1-Trichloroethane, mg/L 42 <0.005 <0.00035 <0.0046929 ¢ ¢
1,1,2,2-Tetrachloroethane, mg/L 4] <0.0069 <(0.0038 <0.0052488 ¢ c
1,1.2-Trichloroethane, mg/L 41 <0.005 <(.0012 <0.0049073 ¢ ¢
1,1-Dichloroethane, mg/L 41 <0.005 <().0011 <0.0048610 ¢ ¢
1,1-Dichloroethene, mg/L 41 0.006 <(0.0012 <(1.0046098 ¢ c
1.2,4-Trichlorobenzene, mg/L 41 <0.012 <(0.0013 <(.0088488 c c
1,2-Dichlorobenzene, mg/L 41 <(0.010 <0.0019 <0.0063390 c c
1,2-Dichloroethane, mg/L 41 <0.005 <0.0028 <(),0046439 c ¢
i,2-Dichloroethene (total), mg/L 6 <0.0016 <0.0009 <().0014833 c c
1.2-Dichloropropane, mg/L 41 6 <0.0007 <0.0050659 c c
1.2-Diphenylhydrazine, mg/L 1 <0021 <(.0021 <0.0021 c c
1.3-Dichlorobenzene, mg/L 41 <0.01 <0.0015 <0.0063293 c c
1.4-Dichlorebenzene, mg/L 41 <0.01 <0.0018 <0.0066415 c c
2.4,6-Trichlorophenol, mg/L 4] <0.012 <0.0019 <0.0089610 c ¢
2 4-Dichlorophenol, mg/L 41 <(.012 <0.0023 <().0089707 c o
2 4-Dimethylphenol, mg/L 41 <(.012 <(1.0021 <0.0089659 ¢ c
2.4-Dinitrophenol, mg/L 41 <0.05%9 <(0.0035 <0.0290122 c ¢
2 4-Dinitrotoluene, mg/L 41 <0.012 <0.0016 <0.0093195 ¢ c
2.6-Dinitrotoluene, mg/L 41 <0.012 <0.0017 <(.0088585 c ¢
2-Butanone, mg/L 1 <0.01 <(.01 <0.01 c c
2-Chlorocthylvinyl ether, mg/L 41 <0.01 <(3.0046 <0.0097463 ¢ c
2-Chloronaphthalenc, mg/L. 41 <(0.012 <(.001 <0.0088415 c c
2-Chlorophenol, mg/l. 41 <(0.012 <0.0019 <(0.0050341 ¢ €
2-Nitrophenol, mg/L 41 <(.012 <0.0022 <0.0090780 c c
3.3"-Dichlorobenzidine, mg/L 41 <(.024 <(0.0026 <0.0190878 ¢ €
4,6-Dinitro-2-methylphenol, mg/L 41 <(.059 <(.0024 <(1.0453268 ¢ €
4'2:;'?0"““”1‘phe“ymh“‘ 41 <0.012 <0015 <0.0088537 ¢ .
4-Chloro-3-methylphenol, mg/l. 43 <0.012 <{3.022 <(0.0090049 ¢ c
4'2?;{""“““'Phe“y'e‘h‘”' 41 <0.012 <00016  <0.0091366 ¢ ¢
4-Nitrophenot, mg/L 40 <0.059 <0.0024 <(0.0425375 c C
Acenaphthene, mg/L 41 <(0.012 <0.0017 <0.0088585 C o
Acenaphthylenc, mg/L 41 <0.012 <0.001 <(0.0090366 c C
Acetone, mg/L 1 <(+.01 <0.01 <0.01 ¢ c
Acetonitrile, mg/L 1 <0.01 <(.01 <0.01 c ¢
Anthracene, mg/L. 41 <0012 <0019 <0.0088707 c I
Aroclor-1016, mg/L 42 <(0.0006 <0.0005 <().0005048 c ¢
Aroclor-1221, mg/L. 42 <().0006 <0.0005 (10005048 c c
Aroclor-1232, mg/L. 42 <().0006 <().0005 <(.0005048 c c
Aroclor-1242, mg/L 42 <0.0006 <0.0005 <(2.0005048 < c
Aroclor-1248, mg/L 42 <0.0006 <0.0005 <0.0005048 c ¢
Aroclor-1254, mg/L 42 0.00019 <0.005 <0.0009426 ¢ c
Aroclor-1260, mg/L 42 <0.00012 <0.0005 <0.0009619 c c
Arsenic, mg/L 80 0.004 <(1.002 <(.0038 c ¢
Benzene, mg/L 42 <(0.005 <0.0007 <0.0047976 c c
Benzidine, mg/L 40 <(.059 <0.0045 <0.0289125 < c
Benzo(a)anthracene, mg/L 41 <0.012 <0.0011 <0.0095634 c fa
Benzo{aypyrene, mg/l 41 <0.012 <().0025 <(1.0089585 c ¢
Benzo(b)fluoranthene, mg/L 41 <0012 <0.0041 <0.0092707 c ¢
Benzo(g.h.i)perylene, mg/L. 41 <0.012 <0019 <0.0091317 c <
Benzo(k)fluoranthene, mg/L 41 <().012 <(3.0025 <0.0089732 c ¢
Bromodichloromethane, mg/L 42 0.007 <0.0017 <0004 500 c c

4-104 Surface Water



1992 Environmental Report Vol. 2, Oak Ridge

Table 4.102 {continued)

Concentration Number of
Number of Reference values
Parameter samples Value? exceeding
Max Min Av
reference

Bromoform, mg/L 42 <(.005 <0.0019 <(0.0048762 c c
Bromoemethane, mg/L 41 <0.01 <0.0016 <(.0097951

Butylbenzylphthalate, mg/L 41 0.005 <(0.0021 <(1.0087220 c c
Cadmium, mg/L 80 <0.002 <0.0005 <0.0023 0.69 0
Carbon tetrachloride, mg/L 42 <0.005 <0.0006 <0.0045286 0.5 0
Chemical oxygen demand, mg/L 32 11 <5 <5.4687 c c
Chloride, mg/L 80 1927 35 309.9579 39479.0 0
Chlorine, mg/L 43 0.09 0.01 0.0316 0.14 0
Chlorobenzene, mg/L. 41 0.001 <0.0004 <0.0049366 c c
Chiorocthane, mg/L 41 0.01 <0.0017 <0.0088220 ¢ c
Chloroform, mg/L 42 0.043 <0.0045 <0.0063524 0.5 0
Chioromethane, mg/L. 41 <().01 <0.0017 <0.0097976 c ¢
Chromium, mg/L 81 0.017 <0.01 <0.0137 277 0
Chrysene, mg/L. 41 <(.012 <(.0018 <0.0089341 c ¢
Copper, mg/L 80 0.04 <0.004 <0.0103 2,15 0
Cyanide colorimetric, mg/L 40 0.14 <0.1 <0.1240 c ¢
Di-n-butylphthalate, mg/L 41 0.004 <0.0024 <0.0073634 c c
Di-n-octylphthalate, mg/L. 41 <0.012 <0.0025 <0.0089756 c c
Dibenz(a,h)anthracene, mg/L. 41 <0.012 <0.0024 <}.0089488 ¢ ¢
Dibromochloromethane, mg/l. 42 <0.005 <0.0008 <0.0045833 c ¢
Diethylphthalate, mg/L 41 <0.012 <0.0008 <0.0089390 c c
Dimethylphthalate, mg/L 41 <0.012 <0.0014 <0.0088146 c c
Dissolved solids, mg/L 59 3864 498 1671.475 c c
Ethylbenzene, mg/L 4] <0.0072 <0.0005 <0.0052122 ¢ ¢
Flow, MGD 365 0.62 0 0.117 ¢ ¢
Fluoranthene, mg/L 41 <0.012 <0.0022 <(0.0089366 c c
Fluorene, mg/L 41 <0.010 <0.0019 <0.0088 ¢ c
Hexachlorobenzene, mg/L 4] <0.012 <0.001% <0.0088683 c €
Hexachlorobutadiene, mg/L 41 <0.012 <00.0009 <0.0087293 c c
Hexachlorocyclopentadiene, mg/L 41 <0.012 «<(.002 «.0098537 ¢ ¢
Hexachloroethane, mg/L 41 <0.012 <0.0016 <).0088463 ¢ c
Indeno(1,2,3-cd)pyrene, mg/L 41 <0.012 <(.0027 <().0091024 c ¢
Iron, mg/L 81 038 0.06 0.2789 c c
Isophorone, mg/L. 41 <0.012 <0.0013 «<(L.0088854 ¢ ¢
Lead, mg/L g1 0.0072 <0.002 <0.0040 0.6% 0
Manganese, mg/L. 80 0.079 <0.01 <(3.0328 c c
Methylene chloride, mg/L 41 0.011 <0.0012 <.0042 c c
N ':‘g‘/r[‘js"'d""'l”"pylam'""’ a1 <0.012 <0.0031  <D.0098805 c ¢
N-Nitrosodimethylamine, mg/L 41 <0.012 <0.01 <(0.0100488 c c
N-Nitrosodiphenylamine, mg/L 41 <0.012 <0.0019 <().0088732 ¢ c
Naphthalene, mg/L. 43 <0.010 <0.0009 <(1.0084 c c
Nickel, mg/L 81 0.15 <0.01 <0.0618 398 0
Nitrobenzene, mg/L. 41 <0.012 <0.0016 <0).0088561 c c
Qil and Grease, mg/L 112 12.4 <2 <2.533 30.0 0
Pentachlorophenol, mg/L 41 <0.059 <0.0021 <().0428317 c c
Phenanthrene, mg/L 41 <0.012 <0.0015 <).0092805. 0.0003132 0
Phenol, mg/L 41 <0.010 <0.0015 <().0088 c c
Pyrene, mg/L, 4] <0.012 <0.0019 <().0088683 c c
Selenium, mg/L 80 <0,025 <0.002 <().0048 c c
Silver, mg/L 81 <0.1 <0.006 <(.0128 0.43 o
Sulfate, mg/L 70 1000 140 426.8857 € c
Suspended solids, mg/L 211 46 <] 4.7 40 0
Temperature, °C 260 324 85 19.5934 30.5 0
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Table 4.102 (continued)

Concentration Number of
Number of Reference values
Parameter samples value di
P Max Min Av alue exceeding
reference
Tetrachloroethene, mg/L 42 <(0.005 <0.0004 <(.0047405 G.7 0
Toluene, mg/L 41 <0.006 <0.0006 <(1.0050390 c ¢
Total residual chlorine vol, mg/L 1 0.05 0.05 0.0500 ¢ c
Trichloroethene, mg/L 42 0.007 <0.00145 <(1.0041893 0.5 0
Trichlorofluoromethane, mg/L 39 <0.005 <0.0011 <0.0049 c c
Uranium, mg/L 11 0.43 0.017 0.1158 c c
Viny! chloride, mg/L 42 0.002 <0.00t5 <(.0096071 0.2 0
Zinc, mg/L 80 0.037 <0.02 <(0.0276 2.61 0
bis(2-Chloroethoxy)methane, mg/L 41 <0.012 <0.0024 <0.0092902 ¢ c
bis(2-Chloroethyljether, mg/L 41 <(0.012 <0.0023 <0.0093366 c €
his(2-Chloroisopropyl)ether, mg/L 41 <0.012 <0.0033 <0.0093610 ¢ c
bis(2-Ethylhexyl)phthalate, mg/L 41 0.025 <0.0025 <0.0086 ¢ c
cis-1,3-Dichloropropene, mg/L 4] <0.005 <0.0009 <(,0049 c <
pH, standard units 261 8.9 73 7.9451 6.0/9.0 0
trans-1,2-Dichlorocthene, mg/L. 35 <(0.01 <0.005 <0.0051429 c ¢
trans-1,3-Dichloropropene, mg/L 41 <(.005 <0.0002 <0.0048829 ¢ ¢

@The permnit values listed are those effective as of October 1992,

PNPDES permit limit.,
tNot applicable.

Table 4.103. 1992 K-25 Site NPDES Permit Number TN 0002950

Discharge Point SD-190, Burial Ground, K-25 Site

Concentration

Number of Reference Number of values
Parameter samples valug? exceeding reference
samp Max Min Av ¢ ¢ & e
Arsenic, me/L. 4 <0.005 <0.002 <0.0035 0.44 0
Cadmium, mg/L 4 <0.002 <0.0005 <0.0012 0.0t 0
Chromium, mg/L 4 <0.01 <0.01 <0.0100 0.08 G
Copper mg/L 4 0.011 <(1.004 <(0.0074 0.022 0
Lead, mg/L 4 <0.004 <(0.002 <0.0030 0.93 0
Mercury, mg/L 4 <0.002 <0.0002 <0.0009 0.011 0
Nickel, mg/l- 4 <0.05 <0.05 <(.0500 0.0 0
Zinc. mg/L. 4 0.04 <0.02 <0.0298 1.52 0

“The permitted values listed were those in cffect prior to October 1992,
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Table 4.104, 1992 K-25 Site NPDES Permit Number TN 0002950

Toxicity test results at the K-25 Site

K-25 Site Test date NOEC¢ NOEL? LC50°
outfall (%) (%) (%)
Fathead Minnows
K-1407-] (011) February 100
April 100
June 100
August 100
November (LC50) 75 75
K-1203 (005) November (LC50) 100 100
Ceriodaphnia spp.
K-1407-J (01 1) February 50
April 25
June 100
August 100
November (LC50) 75 75
K-1203 (005) November (LC50) 100 100
“No-observed-effect concentration.
bNo-observed-effect limit.
“Lethal concentration for 50% of the test organisms.
Table 4.105. 1992 K-25 Site average water quality parameters measured
during toxicity tests of the K-25 Site wastewaters
Values are averages of full-strength wastewater for each test (N=7)
K-25 Site Test pH Conductivity Alkalinity Hardness
outfall date (standard units) (us/cm) {(mg/1. CaCO3) (mg/L. CaCQOr)
K-1203 Nov. 8.0 385 108 170
K-1407-1 Feb. 7.97 2340 76 800
April 8.0 3220 81 880
June 7.9 913 72 372
Aug. 8.1 2050 87 490
Nov. 8.1 1603 63 636
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Table 5.1. Analytes sought in groundwater on the Oak Ridge Reservation during 1992

Analvte National Primary ~ National Secondary ~ Tennessee Primary 4% of
Y Drinking Water Drinking Water Drinking Water DOE DCG*
Anions (mg/L}
Bromide
Chloride 250
Fluoride 4.0 20
Nitrate 10
Phosphate
Sulfate {as $04) 250

1,2 4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichloropheno!
2,4,6-Trichlorophenol
2,4-Dichlerophenol
2.4-Dimethylphenol

2 ,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)}luoranthene
Benzoic acid

Benzyl alcohol

Benzyl buty] phthalate
Bis(2-chloroethoxy)} methanc
Bis(2-chloroethyl) ether
Bis{2-chloroisepropyl) ether
Bis(2-ethylhexyl) phthalate
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene

Base/newral/acid extractable organics ( ug/Lb )

600

75 5.0 75
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Table 5.1 {continued)

Analyte

National Primary
Drinking Water

National Secondary
Drinking Water

Tennessee Primary
Drinking Water

4% of
DOE DCG#

Dibenzofuran

Diethyl phthalate

Dimethyi phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2.3-cd)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene

Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrenc

Conductivity, mS/cm
Dissolved oxygen, ppm
Redox. mV
Temperature, °C
Turbidity, NTU®

pH. standard units

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
fron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphorus
Potassium
Selemum
Silicon
Silver
Sodium
Strontium
Thallium

5-4 Groundwater

0.05
1.0d

Field measurements

(65,85

Metals (mg/L)
0.2

0.005°¢

0.1

0.05

1.0
0.3

0.05

0.002

0.05

0.1

30.5

(6.0,9.0)

0.01

0.05

0.05

0.002

0.01

0.05



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.1 (continued)

Analyte

National Primary ~ National Secondary  Tennessee Primary 4% of
Drinking Water Drinking Water Drinking Water DOE DCG*

Tin

Titanium
Uranium, total
Vanadium
Zinc
Zirconium

Alkalinity, mg/L

Phenolics, total recoverable, mg/l.
Total dissolved solids, mg/L

Total organic carbon, mg/L

Total organic halides, pg/L

Total petroleum hydrocarbons, mg/L
Total suspended solids, mg/L

24!Am
60C0

]37CS
Gross alpha
Gross beta
H

237

238;15
239!240[)“
b2l
228Ra

BTe

228Th
207,
232Th
L

Totat rad Sr
234U

235U

238U

Uranium, total

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichlorocthene
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acelone

Benzene
Bromodichloromethane

0.020/

5.0

Others

500 500

1.04

Radionuclides” (pCiL)

200
120
15
50
20,000 80,000
1
2
1
50 4
5.0 4
4,000
16
12
2
400
8.0 40
20
24
24
13 24

Volatile organics (p.g/Lb)

200 200
7.0 7.0
5.0 50
70

50

50 50
100
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Table 5.1 {continued)

Analyte National Primary ~ National Secondary ~ Tennessee Primary 4% of
Drinking Water Drinking Water Drinking Water DOE DCG
Bromoform 100/
Bromomethane
Carbon disulfide
Carbon tetrachloride 5.0 5.0
Chlorcbenzenc 104
Chloreethane 200
Chloroform 100/
Chloromethanc
Dibromochloromethane 100/
Ethylbenzene 700
Methylene chloride
Styrene 100
Tetrachleroethene 5.0
Toluenc 1,000
Trichlorocthene 5.0 5.0
Vinylacetate
Vinyl chloride 2.0 2.0
Xylene, total 10.000

cis-1.3-Dichloropropene
trans-1.3-Dichloropropene

44 of the DOFE derived concentration guide (DCG) to represent the DOE criterion of 4 mrem effective dose equivalent from
ingestion of drinking water.

*Divide pg/L by 1000 to convert to mg/L.

€JTU and NTU are roughly equivalent in the range of 25 to 1000 JTU.

420 mg/L effective January 1993

“Effective July 1992, Preceded by 0.01 mg/L.

IProposcd by EPA,

“TDEC Underground Storage Tank limit.

Auliply pCi/L by 0.037 to convert 1o Bg/l..

'Regulatery guide for assessing compliance without further analysis.

ILimit for total trihalomethanes (bromodichloromethane + bromoform + chloroform + dibromochloromethane).
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Table 5.2. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime

Background
Number detected/ Detected results Number
Reference  of values
Parameter number of luet edi

samples Max? Min® Avt vae exceeding

reference
Chleride (mg/L) 34/50 4.0 1.0 1.7 250 0
Fluoride (mg/l.) 35/50 1.7 0.10 0.36 4 0
Nitrate nitrogen (mg/L) 4/50 0.98 0.27 0.65 10 0
Sulfate (mg/L) 50/50 35 43 15 250 0
Aluminum ICAP (mg/L) 42/50 84 0.029 0.87 02 22
Aluminum filtered ICAP (mg/L) 26/50 1.3 0.020 0.11 0.2 2
Barium ICAP {mg/L) 50/50 0.60 0.019 0.13 1 4
Barium filtered ICAP (mg/L) 50/50 0.25 0.011 .10 i 3
Beryllium ICAP (mg/L) 3/50 0.0011 0.0005 0.0008 d d
Boron ICAP (mg/L) 49/50 0.18 0.0060 0.033 d d
Boron filtered ICAP (mg/L) 49/50 0.16 0.0054 0.035 d d
Cadmium AAS (mg/L) 9/50 0.051 0.0020 0.010 0.005 2
Cadmium filtered AAS (mg/L) 5/50 0.051 0.0024 0016 0.005 2
Calcium ICAP (mg/L) 50/50 77 1.2 29 d d
Calcium filtered [CAP (mg/L) 50/50 75 1.1 28 d d
Chromium AAS (mg/L) 11/50 0.12 0.2 0.031 0.05 2
Cobalt ICAP (mg/L) 5/50 0.0094 0.0056 0.0067 d d
Cobalt filtered [CAP (mg/L) 1/50 0.0060 0.0060 0.0060 d d
Copper ICAP (mg/1.) 25/50 0.046 0.0041 0.013 1 0
Copper filtered ICAP (mg/L) 25/50 0.026 (0.0042 0.011 1 0
Iron ICAP (mg/L) 49/50 14 0.011 1.8 0.3 30
Iron filtered ICAP (mg/L) 41/50 48 0.0058 0.56 0.3 10
Lead AAS (mg/L) 19/50 0.044 0.0041 0.014 .05 0
Lead filtered AAS (mg/L) 1/50 0.0045 0.0045 0.0045 0.05 0
Magnesium ICAP {mg/L) 50/50 12 0.13 5.7 d d
Magnesium filtered ICAP (mg/L) 50/50 11 0.10 53 d d
Manganese ICAP (mg/L) 50/50 22 0.00t1 0.32 0.05 28
Manganese filtered [CAP (mg/L) 45/50 2.1 0.0011 0.29 0.05 21
Mercury CVAA (mg/L) 2/50 0.0002 0.0002 0.0002 0.002 0
Nickel ICAP (mg/L.) 16/50 0.34 0010 0.037 d d
Nickel filtered ICAP (mg/l) 9/50 0.023 0.012 0.016 d d
Potassium ICAP (mg/L) 43/50 4.4 0.67 1.7 d d
Potassium filtered ICAP (mg/L) 40/50 3.0 0.82 1.6 d d
Selenium filtered ICAP (mg/L) 2/50 0.072 0.055 0.064 0.0 2
Silver ICAP (mg/L) 3/50 0.045 0.0064 0.024 0.05 0]
Silver filtered ICAP (mg/L) 1/50 0.011 0.011 0.011 0.05 ¢
Sodium ICAP (mg/L) 50450 110 2.6 15 d d
Sodium filtered ICAP (mg/L) 50/50 110 1.6 14 d d
Strontium ICAP (mg/L) 50/50 0.52 0.012 0.091 d d
Strontium filtered ICAP (mg/L) 50/50 0.53 0.011 0.087 d d
Uranium fluorimetric {mg/L) 750 0.0010 0.0010 (.0010 0.02 0
Uranium filtered fluorimetric (mg/L) 2/50 0.0010 0.0010 0.0010 0.02 0
Vanadium ICAP {mg/L} 3/50 0.012 0.0050 (0.0079 d d
Zinc ICAP (mg/L) 47150 0.084 0.0025 0.020 5 0
Zinc filtered ICAP (mg/L) 45/50 0.055 0.0022 0.017 5 0
Conductivity, field measurement (Umhos/cm) da/s0 500 70 240 d d
Dissolved oxygen, field measurement (ppm) df50 12 0.70 38 d d
pH, field measurement {standard units) diS0 9.2 34 6.8 6.5/8.5 22
Redox, ficld measurement (mV) drso 370 —140 110 d d
Water temperature, field measurement (°C) d/50 19 12 16 30.5 0
Alkalinity-CO3 (mg/L) 4/50 26 20 23 d d
Alkalinity-HCOQ3 (mg/L) 50/50 230 24 110 d d
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Table 5.2 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of e "
samples Max? Min® AvP value exceeding
reference
Conductivity {gmhos/cm) 50/50 740 78 260 d d
Dissolved solids {mg/L} 50/50 360 64 180 500 0
pH (standard units) dr50 92 6.2 73 6.5/8.5 11
Total suspended solids (mg/L} 42/50 7,200 1.0 270 d d
Turbidity (NTU} 50/50 10,000 0.38 250 1 46
Gross alpha (pCi/L) 16/50 26 1.5 49 15 ]
Gross beta (pCi/L) 25/50 91 24 11 50 1
1,1,1-Trichloroethane (pg/L) /50 1.0J 1.0) ~1.0 200 0
1.1,2.2-Tetrachloroethane (ug/L) 1/50 1.0BJ 1.0BJ ~1.0 d d
2-Butanone (ug/L) 1/50 6.0BJ 6.0B) ~6.0 d d
2-Hexanone (pg/L) 2/50 1.0BJ 1.08) ~-1.0 d d
4-Methyl-2-pentanone (ug/L) 6/50 3.0BJ 1.0BJ ~1.5 d d
Acetane {ug/l) 4750 6.0B} 1.0BJ ~3.0 d d
Carbon disulfide (ug/L) 1/50 20B]  2.0BJ ~2.0 d d
Methylene chioride (pg/L} 11450 2.0BJ 1.0] ~1.4 d d
Tetrachloroethene (p1g/L) 1450 1.0 1.0J ~1.0 5 &
2150 0.60BJ 0.60BJ ~0.60 1,000 0

Toluene (pg/L)

¢The data qualificrs ] = the value is estimated, B = the parameter was also found in the laboratory btank, and D = the sample

required dilution and reanalysis.

"fhe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
“Not applicable.
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Table 5.3. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Bear Creek Springs

Number detected/ Detected results Number
Reference  of values
Parameter number of lue® di

samples Max? Min? AvP value exceeding

reference
Chloride (mg/L) 17/20 84 1.5 26 250 0
Fluoride (mg/L) 12720 (.60 0.20 0.29 4 0
Nitrate nitrogen (mg/L) 14/20 59 0.31 29 10 11
Sulfate (mg/L) 20/20 64 2.3 24 250 0
Aluminum ICAP (mg/L) 20/20 1.1 0.028 0.20 0.2 5
Aluminum filtered ICAP (mg/L) 12/20 0.14 0.020 0.052 0.2 0
Barium ICAP (mg/L) 20420 0.24 0.025 0.089 1 0
Barium filtered ICAP (mg/L) 2020 0.24 0.023 0.088 1 0
Beryllium filtered ICAP {mg/L) 3120 0.0004 0.0004 0.0004 d d
Boron ICAP (mg/L) 20/20 0.26 0.0067 0.059 d d
Boron filtered ICAP (mg/L) 20/20 0.29 0.0056 0.070 d d
Calcium ICAP (mg/L) 20/20 240 19 92 d d
Calcium filtered ICAP (mg/L) 20/20 260 18 92 d d
Copper KCAP (mg/L) 520 0.049 0.0044 0.015 1 0
Copper filtered ICAP ({mg/L) 13/20 0.070 0.0042 0.013 1 0
Iron ICAP (mg/L) 20/20 1.1 0.022 0.21 03 4
Iron filtered ICAP {mg/L) 10/20 0.033 0.0090 0.019 0.3 0
Lead AAS (mg/L) 1/20 0.0047 0.0047 0.0047 0.05 0
Magnesium ICAP (mg/L) 20720 26 73 16 d d
Magnesium filtered ICAP (mg/L.) 20/20 29 7.0 17 d d
Manganese ICAP (mg/L) 20/20 0.46 0.0029 0.065 0.05 5
Manganese filtered ICAP (mg/L) 17/20 0.032 0.0016 0.0096 0.05 0
Nickel filtered ICAP (mg/1.) 520 0.024 0.013 0.017 d d
Potassium [CAP (mg/L) 19720 5.4 0.73 25 d d
Potassium filtered ICAP (mg/L) 19/20 7.2 0.65 2.5 d d
Silver ICAP (mg/L) 4/20 0.0079 0.0065 0.0071 0.05 0
Sodivm ICAP (mg/L) 20/20 26 0.57 9.7 d d
Sodium filtered ICAP (mg/L) 20/20 28 0.48 10 d d
Strontium ICAP (mg/L) 20/20 0.54 (.019 0.19 d d
Strontium filtered ICAP (mg/L}) 20/20 0.65 0.017 0.21 d d
Uranium fluorimetric (mg/L) 1220 0.28 0.033 Q.11 0.02 12
Uranium, filt. fluorimetric (mg/L) 13720 0.28 0.0010 (0.094 0.02 12
Zinc ICAP (mg/L) [9/20 0.061 0.0022 ¢.014 5 0
Zinc filtered ICAP (mg/L) 19/20 0.034 0.0026 0.011 5 0
Conductivity, field measurement {umhos/cm) di20 1,300 120 460 d d
Dissolved oxygen, field measurement (ppm) di20 9.6 6.0 79 d d
pH, field measurement {standard units) di20 8.6 6.9 7.4 6.5/8.5 1
Water temperature, field measurement (°C) df20 21 11 14 30.5 0
Alkalinity-HCO3 (mg/L) 20120 340 79 190 d d
Conductivity (lLmhos/cm) 20/20 1,400 180 630 d d
Dissolved solids (mg/L) 20/20 1,000 80 410 500 7
pH (standard units) df20 83 7.2 7.8 6.5/8.5 0
Total suspended solids (mg/L} 18/20 31 1.0 8.2 d d
Turbidity (NTU} 20120 30 0.80 4.4 1 18
Uranium-234 (pCi/L) 10/20 50 35 7 20 2
Uranium-235 (pCi/L) 415 35 1.9 25 24 0
Neptunium-237 (pCi/L} 1720 1.7 1.7 1.7 1 1
Uranium-238 (pCi/L) 12/20 64 4.4 21 24 4
Americium-241 (pCi/L) 1120 2.2 22 2.2 1 1
Technetivm-99 (pCi/L) 10720 4,800 7.2 2,200 4,000 4
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Table 5.3 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples Max*® Min® Avt value exceeding

reference
Gross alpha (pCi/L) 12/20 55 7.8 30 15 10
Gross beta (pCi/L) 15720 130 2.2 55 50 8
Strontium (pCi/L) 420 29 11 23 8 4
Tritium (pCi/L) 6/15 860 570 720 20,000 0
1.2-Dichloroethene (ug/L) 6/20 6.0 2.0 ~3.5 70 0
4-Methyl-2-pentanone (pg/L) 10420 4.0 1.0BJ ~2.1 d d
Acctone (pg/L) 7120 6.0] 2.0BI ~5.3 d d
Methylene chloride (pg/L}) 320 1.0BJ 1.0BJ ~1.0 d d
Tetrachloroethene (Hg/L) 2120 1.0J 1.0J ~1.0 5 0
Tetrachloroethene (ug/L) 6/20 5.0 2.01 ~3.7 5 0

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

‘Sce Table 5.1.

¢Not applicable.
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Table 5.4. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Bear Creek Surface Water

Number detected/ Detected results Number of
Reference values
Parameter number of et di
samples Max? Min® Av? value exceecing
reference

Chloride (mg/L) 18/20 71 14 16 250 0
Fluoride (mg/L) 15/20 1.3 0.10 037 4 0
Nitrate nitrogen (mg/L) 16/20 240 1.6 33 10 7
Sulfate (mg/L) 2020 70 5.0 21 250 0
Aluminum ICAP {(mg/L) 20720 1.5 0.031 0.54 0.2 12
Aluminum filtered ICAP (mg/L)} 14/20 0.10 0.021 0.040 0.2 0
Barium ICAP (mg/L) 20/20 0.63 0.045 0.13 1 0
Barium filtered ICAP (mg/L) 2020 0.68 0.025 0.12 1 0
Beryllium filtered ICAP (mg/L) 1120 0.0004 0.0004 0.0004 d d
Boron ICAP {mg/L) 20020 4.1 0.011 042 d d
Boron filtered ICAP (mg/L) 20/20 4.4 0.023 0.43 d d
Cadmium AAS (mg/L) 2/20 0.0031 0.0021 0.0026 0.005 0
Cadmium filtered AAS (mg/L) 2120 0.0041 0.0022 0.0031 0.005 0
Calcium ICAP (mg/L) 20/20 340 88 75 d d
Calcinm filtered ICAP (mg/L) 20720 390 8.7 75 d d
Chromium AAS (mg/L} 1/20 0.014 0.014 0.014 0.05 4]
Cobalt ICAP (mg/L) 1/20 0.0051 0.0051 0.0051 d d
Copper ICAP (mg/L) 320 0.0088 0.0050 0.0065 1 0
Copper filtered ICAP (mg/L) 9/20 0.012 0.0043 0.0072 1 0
Iron ICAP (mg/L) 20/20 3.1 0.029 0.65 0.3 13
Iron filtered ICAP (mg/L) 15/20 0.32 0.0062 0.060 0.3 1
Lead AAS (mg/L}) 2/20 ¢.011 0.0036 0.0083 0.05 0
Magnesium ICAP (mg/L) 20/20 42 1.9 12 d d
Magnesium filtered [CAP (mg/L) 20720 48 1.7 12 d d
Manganese ICAP (mg/L) 20/20 22 0.0095 0.38 0.05 16
Manganese filtered ICAP (mg/L) 20720 1.8 0.0073 0.31 0.05 9
Nickel ICAP (mg/L) 3/20 0.051 0.016 .033 d d
Nickel filtered ICAP (mg/L) 4/20 0.064 0.011 0.031 d d
Potassium ICAP (mg/L) 20120 7.9 14 25 d d
Potassium filtered [CAP (mg/L) 19/20 8.1 0.76 2.4 d d
Selenium ICAP (mg/L) 1720 .071 0.071 0.071 0.01 1

Silver ICAP (mg/L) 1/20 0.0061 0.0061 0.0061 0.05 0
Silver filtered ICAP (mg/L) 1/20 0.0067 0.0067 0.0067 0.05 ¢
Sodium ICAP (mg/L) 20/20 60 2.1 11 d d
Sodium filtered ICAP ({mg/L} 20/20 64 2.0 11 d d
Stronttum ICAP (mg/L} 20/20 0.97 0.027 0.19 d d
Strontium filtered ITCAP {mg/L) 20020 1.2 0.024 (.20 d d
Uranium fluorimetric (mg/L) 15720 0.31 0.020 (.089 0.02 13
Uranium, filtered fluorimetric (mg/L}) 17120 0.31 0.0010 (.078 0.02 14
Vanadium ICAP (mg/L) 1/20 0.0051 0.0051 0.0051 d d
Zinc ICAP (mg/L) 19/20 0.030 (.0036 0.012 5 0
Zinc filtered ICAP (mg/L) 20720 0.034 0.0025 0.0093 5 0
Conductivity, field measurement ([Lmhos/cm} di2o 2,100 50 430 d d
Dissolved oxygen, field measurement {ppm) drRo 11 6.6 8.9 d d
pH, field measurement (standard units) 4120 8.1 6.9 1.5 6.5/8.5 0
Water temperature, field measurement (°C) 420 23 8.0 14 30.5 0
Alkalinity-HCO3 (mg/L) 20/20 210 23 120 d d
Conductivity (umhos/cm) 20/20 2,400 80 540 d d
Dissolved solids (mg/L) ar20 1,900 76 390 500 3
pH (standard units) di2i 83 6.8 7.9 6.5/8.5 0

Groundwater 5-11



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.4 (continued)

Number detected/ Detected results Number of
Reference values
Parameter number of luec di
samples Max® Min? AV value exceeding
reference

Total suspended solids (mg/L) 19/20 99 2.0 23 d o
Turhidity (NTL) 20420 110 .60 21 1 19
Uranium-234 (pCi/L) 7120 14 3.0 8.5 20 0
Uranium-235 (pCi/L) 4/15 22 1.2 1.5 24 0
Neptunium-237 (pCi/L) 320 3.0 1.7 2.6 1 3
Uranium-238 (pCi/L) 10/20 38 2.5 13 24 2
Americium-241 (pCi/L) 2/20 2.7 1.5 2.1 1 2
Technetium-99 (pCi/L) 8/20 6,500 7.0 2,300 4,000 2
Gross alpha (pCi/L) 16/20 130 6.4 KX] 13 11
Gross beta (pCifL) 17720 370 3.6 68 50

Strontium (pCi/L) 3720 47 11 25 8 3
Tritium (pCi/L) 4115 730 620 690 20,000 0
{.2-Dichloroethene (pg/L) 3720 6.0 4.0) ~5.3 70 0
2-Hexanone {ug/L) 1720 10B 10B ~10 d d
4-Methyl-2-pentanone (Ug/L} 11/20 86B 1.0BJ ~11 d o)
Acetone {pug/L) 8/20 8.0BJ 1.08) ~4.1 d d
Methylene chloride (pug/L) 3/20 1.0BJ 1.0BJ ~1.0 d d
Trichloroethene (pLg/L) 1/20 2.0 2.0) ~2.0 5 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.
bThe ~ prefix indicales that qualified valucs were used in the calculation of the mean.

“Sce Table 5.1.
“Not applicable.
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Bear Creek Hydrogeologic Regime
Exit Pathway—Traverse A

Number detected/ Detected results Number of
Reference values
Parameter number of Tues 4
samples Maxd Min® Av® value exceeding
reference
Chloride (mg/L} 12/12 3 30 18 250 0
Fluoride (mg/1.) 8/12 0.20 0.10 0.19 4 0
Nitrate nitrogen (mg/L) 12/12 22 1.4 10 10 6
Sulfate {(mg/L} 12112 26 4.1 18 250 0
Aluminum ICAP (mg/L) 9/12 0.38 0.022 0.10 0.2 2
Aluminum filtered ICAP (mg/L.) 5/12 0.049 0.022 0.034 0.2 0
Barium ICAP (mg/L) 1212 0.13 0.055 0.10 1 0
Barium filtered ICAP (mg/L) 12/12 0.13 (.053 0.095 1 0
Boron ICAP (mg/L) 12/12 0.13 0.017 0.056 d d
Beron filtered ICAP (mg/L) 12/12 0.12 0.024 0.059 d d
Calcium ICAP (mg/L) 12/12 83 30 67 d d
Calcium filtered ICAP (mg/L} 12/12 84 30 65 d d
Copper ICAP (mg/L) 4/12 0.0068 0.0041 0.0052 1 0]
Copper filtered ICAP (mg/L) 2112 0.015 0.0040 0.0095 1 0
Iron ICAP {mg/L) 12/12 8.0 0.015 14 0.3 4
Iron filtered ICAP (mg/L) 11/12 0.38 0.0052 0.064 03 1
Lead AAS (mg/L) 1/12 0.0047 0.0047 0.0047 0.05 0
Magnesium ICAP (mg/L) 12/12 24 12 18 d d
Magnesium filtered ICAP (mg/L) 1212 25 12 18 d d
Manganese ICAP (mg/L) 1212 0.23 0.0017 0.055 0.05 4
Manganese filtered ICAP (mg/L) 11/12 0.17 0.0012 (.038 0.05 4
Nickel filtered ICAP (mg/L) 2/12 0.017 0.013 0.015 d d
Potassium ICAP (mg/L) 12/12 28 1.4 8.8 d d
Potassium filtered ICAP (mg/L.) 12/12 29 14 8.7 d d
Silver ICAP (mg/L) /12 0.011 0.011 0.011 0.05 0
Silver filtered ICAP (mg/L) 1/12 0.0085 0.0085 0.0085 0.05 0
Sodium ICAP (mg/L) 12/12 I6 25 11 d d
Sodium filtered ICAP (mg/L) 12712 16 2.6 11 d d
Strontium ICAP (mg/L) 12/12 0.18 0.055 0.13 d d
Strontium filtered ICAP (mg/L) 12/12 0.18 0.053 0.13 d d
Uranium fleorimetric (mg/L.) 12/12 0.091 0.0020 0.043 0.02 7
Uranjum, filtered fluorimetric (mg/L) 12/12 0.098 0.0020 0.045 0.02 8
Zinc ICAP (mg/L) 12/12 0.023 0.0044 0.010 5 0
Zinc filtered ICAP (mg/L) 12712 0.048 0.0037 0.010 5 0
Conductivity, field measurement (lmhos/cm) dll2 670 330 550 d d
Dissolved oxygen, field measurement (ppm) dl12 77 1.2 49 d d
pH, field measurement (standard units) dl12 8.4 6.7 7.3 6.5/8.5 0
Redox, ficld measurement {(mV) df12 230 -28 130 d d
Water temperature, field measurement (°C) df12 i8 11 14 305 0
Alkalinity-HCO3 (mg/L) 12/12 260 130 150 d d
Conductivity (pmhos/cm) 12/12 630 330 530 d d
Dissolved solids (mg/L) 12/12 420 180 330 500 0
pH (standard units) danz 8.2 73 15 6.5/8.5 ¢
Total suspended solids (mg/L) 6/12 72 2.0 I8 d d
Turbidity (NTU) 12/12 200 0.50 23 1 10
Gross alpha (pCi/L) 10/12 28 23 17 15 6
Gross beta (pCifL) 10/12 78 36 42 50 6
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Table 5.5 (continued)

Number detected/ Detected results Number of
Reference values
Parameter number of e di
samples Max¥ Min® AV value exceeding
reference
1,2-Dichloroethene (pg/L) 2712 3.00 2.0] ~2.5 70 0
2-Butanone (pg/L) 1/12 2.0B] 2.0BJ ~2.0 d d
4-Methyl-2-pentanone (ug/L} /12 4.0B] 4.0B] ~4.0 d d
Acetone (LLg/L) 2112 6.0B) 1.0) ~3.5 d d
Ethylbenzene (ug/L.) 1/12 1.0J 1.0J ~1.0 700 0
212 2.0BJ 1.0 ~1.5 d d

Methylene chloride (pg/L}

The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilulion and reanalysis.

"The ~ prefix indicates that qualified values were used in the calculation of the mean.

¢See Table 5.1.
4Not applicable.
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Table 5.6. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Exit Pathway—Traverse B

Number detected/ Detected results Number of
Reference values
Parameter number of aluet i
samples Max# Min? AvP value exceeding
reference
Chloride (mg/L) 23424 51 5.0 26 250 ¢
Fluoride (mg/L) 23124 35 0.10 0.81 4 0
Nitrate nitrogen (mg/L) 23/24 49 0.25 19 10 15
Sulfate (mg/L) 24124 94 2.0 33 250 0
Aluminum ICAP (mg/L) 21724 27 0.028 1.5 0.2 )
Aluminum filtered ICAP (mg/L) 19/24 0.19 0.022 0.066 0.2 0
Barium ICAP (mg/L) 24/24 022 0.0047 0.094 1 0
Barium filtered ICAP (mg/L) 24724 022 0.0012 0.083 1 0
Beryllium [CAP (mg/L) 7124 0.0007 0.0004 0.0005 d d
Beryllium filtered ICAP (mg/L) 5/24 0.0006 0.0003 0.0005 d d
Boron ICAP (mg/L) 24124 2.3 0.032 0.46 d d
Boron filtered ICAP (mg/L) 24/24 2.3 0.024 0.47 d d
Calcium ICAP (mg/L) 24/24 150 1.8 70 d d
Calcium filtered ICAP (mg/L) 24/24 150 14 64 d d
Chromium AAS (mg/L) 2124 0.067 0.013 0.040 0.05 ]
Cobalt ICAP (mg/L) 4124 0.099 0.0051 0.029 d d
Cobalt filiered ICAP (mg/L) 1/24 0.0058 0.0058 0.0058 d d
Copper ICAP (mg/L) 10/24 1.2 0.0043 0.14 1 |
Copper filtered ICAP (mg/L.) 10/24 0.0086 0.0040 0.0059 1 0
Iron ICAP (mg/L)} 24724 790 0.23 36 0.3 23
Iron filtered ICAP (mg/L.) 2124 2.0 0.016 0.48 0.3 11
Lead AAS (mg/L) 4/24 0.47 0.0042 0.12 0.05 1
Magnesium ICAP (mg/L} 24724 13 0.58 20 d d
Magnesium filtered ICAP (mg/L) 24/24 32 047 19 d d
Manganese ICAP (mg/L) 24/24 9.0 0.0036 042 0.05 9
Manganese filtered ICAP (mg/L) 23/24 0.058 0.0017 0.026 0.05 2
Mercury CVAA {mg/L) 1/24 0.0004 0.0004 0.0004 0.002 0
Molybdenum ICAP (mg/L) 4/24 0.071 0.019 0.033 d d
Molybdenum filtered ICAP (mg/L.) 4724 0.021 0.011 0.015 d d
Nickel ICAP (mg/L) 8/24 0.60 0.010 0.10 d d
Nickel filtered ICAP (mg/L) 6/24 0.028 0.010 0.015 d d
Potassium ICAP (mg/L) 24724 16 (0.90 4.7 d d
Potassium filtered ICAP (mg/L) 24/24 17 1.2 49 d d
Sodium ICAP (mg/L) 24/24 200 74 46 d d
- Sodium filtered ICAP {(mg/L}) 24724 210 7.3 46 d d
Strontium ICAP (mg/L} 24/24 0.79 0.053 0.26 d d
Strontium filtered ICAP (mg/L) 24/24 041 0.052 0.23 d d
Uranium fluorimetric (mg/L)} 19/24 024 0.0010 0.068 0.02 8
Uranium, filtered fluotimetric (mg/L) 18724 0.30 0.0010 0.076 0.02 8
Vanadium ICAP (mg/L) 1/24 0.011 0.011 0.011 d d
Zinc ICAP (mg/L) 23724 31 0.0024 0.15 5 0
Zinc filtered ICAP (mg/L) 24/24 0.060 0.0021 0.012 5 0
Conductivity, field measurement {umhos/cm) /24 1100 290 680 d d
Dissolved oxygen, field measurement {ppm) dl24 12 0.40 4.3 d d
pH, field measurement (standard units) di24 94 6.9 7.8 6.5/8.5 4
Redox, field measurement (mV) df24 230 —48 61 d d
Water temperature, field measurement (°C) di24 18 11 14 30.5 0
Alkalinity-COs (mg/L) 4/24 50 6.0 27 d d
Alkalinity-HCOs {mg/L) 24724 300 160 210 d d
Conductivity (Lmhos/cm) 2424 990 330 690 d d
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Table 5.6 (continued)
Number detected/ Detected results Number of
Reference values
Parameter number of . ;
samples Max? Min¢ At value exceeding
reference
Dissolved solids (mg/L) 24/24 660 210 430 500 10
pH (standard units) dard 9.0 6.9 78 6.5/8.5 4
Tolal suspended solids (mg/L) 23/24 1500 1.0 130 d d
Turbidity (NTU) 24724 370 1.3 39 1 24
Gross alpha (pCi/L) 18/24 89 2.3 26 15 9
Gross beta (pCifl.) 21/24 160 28 52 50 7
1.1.1-Trichloroethane {pg/L) 2724 2.0 2.0 ~-20 200 0
1.1-Dichloreethane {pg/L) 2/24 1.01 1.0] ~1.0 d d
1.1-Dichloroethene (Ug/L) 10/24 6.0 1.01 ~3.1 7 (
1.2-Dichlorocthene (pg/L) 16/24 34 2.0) ~9.9 70 0
4-Methyl-2-pentanone {pg/L) 10/24 2.0BJ 1.0BJ ~1.7 d d
Acetone (pg/l) 7124 7.0B] 3.0B) ~4.4 d d
Carbon tetrachloride (ug/L) 2124 2.0) 1.0 ~1.5 5 0
Methylene chloride (ug/L} 6/24 2.0BJ 1.0BJ ~1.3 d d
Tetrachlorocthene (pg/L) 1124 1.0} 1.01 ~1.0 5 0
Trichloroethene {(pg/L) 19/24 95 2.01 ~27 5 16

“The data qualifiers J = the value is estimaled, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis,

PThe ~ prefix indicates that quatified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable.
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Table 5.7. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Exit Pathway—Traverse C

Number detected/ Detected results Number of
Reference values
Parametcr number of Tuet 4
samples Max? Min® Avt value exceeding
reference
Chloride (mg/L) 24724 63 1.2 30 250 0
Fluoride (mg/L) 19/24 0.50 0.10 0.21 4 0
Nitrate nitrogen (mg/L) 24724 61 1.5 29 10 16
Sulfate (mg/L)} 24/24 46 3l 27 250 ¢
Aluminum ICAP (mg/L) 16/24 0.64 0.020 0.092 0.2 1
Aluminum filtered ICAP (mg/L} 12/24 1.7 0.022 0.18 0.2 1
Barium ICAP (mg/L) 24/24 0.28 0.0086 0.13 1 0
Barium filtered ICAP (mg/L) 24/24 0.27 0.0060 0.13 1 0
Beryllium ICAP (mg/L) 1/24 0.0003 0.0003 0.0003 d d
Beryllium filtered ICAP (mg/L) 1/24 0.0004 0.0004 0.0004 d d
Boron ICAP (mg/L) 23724 0.15 0.0093 0.049 d d
Boron filiered ICAP (mg/L) 24724 017 0.0082 0.045 d d
Calcium ICAP (mg/L) 24724 220 21 110 d d
Calcium filtered ICAP (mg/L} 24/24 150 19 110 d d
Copper ICAP (mg/L) 5124 0.042 0.0041 0.020 1 0
Copper filtered ICAP (mg/L.) 8/24 0.020 0.0040 0.0069 1 0
iron ICAP (mg/L) 22/24 17 0.0062 2.8 0.3 15
Iron filtered ICAP (mg/L) 15/24 4.3 0.0056 0.63 03 6
Lead AAS (mg/L) 1/24 0.0079 (.0079 0.0079 0.05 0
Magnesium ICAP (mg/L) 24/24 41 19 27 d d
Magnesium filtered [CAP (mg/L) 24/24 39 17 26 d d
Manganese ICAP (mg/L) 24124 0.92 0.0016 0.29 0.05 15
Manganese filtered ICAP (mg/L) 24/24 091 0.0015 0.24 0.05 15
Nickel filtered ICAP (mg/L) 2124 0.060 0.010 0.035 d d
Potassium ICAP (mg/L) 24124 45 0.64 24 d d
Potassium filtered ICAP (mg/L) 24/24 39 0.62 2.5 d d
Silver filtered ICAP (mg/L) 1724 0.0064 0.0064 0.0064 0.05 0
Sodium ICAP (mg/L) 24724 27 1.6 12 d d
Sodium filtered ICAP (mg/L) 24/24 23 1.7 12 d d
Strontium ICAP {mg/L) 24124 1.3 0.048 0.39 d d
Strontium filtered ICAP (mg/L) 24724 1.4 0.047 (.39 d d
Uranium fluorimetric (mg/L) 20/24 0.0070 0.0010 0.0030 0.02 0
Uranium, filtered fluorimetric (mg/L) 18/24 0.0080 0.0010 0.0034 0.02 0
Vanadium filtered ICAP (mg/L) 1/24 0.0053 0.0053 0.0053 d d
Zinc ICAP {mg/L) 23/24 0.071 0.0032 0.015 5 0
Zinc filtered ICAP (mg/L) 24/24 0.068 0.0024 0.012 5 0
Conductivity, field measurement (Lmhos/cm) di?4 1200 290 800 d d
Dissolved oxygen, field measurement {ppm) di24 11 0.50 29 d d
pH, ficld measurement (standard units) di24 9.0 6.3 7.1 6.5/8.5 2
Redox, field measurement (mV) dfz4 250 90 91 d d
Watcr temperature, field measurement {(°C) di24 18 14 16 30.5 0
Alkalinity-COs {mg/L) . 2724 12 6.0 9.0 d d
Alkalinity-HCO3 (mg/L} 2424 320 80 250 d d
Conductivity {(Lmhos/cm) 24724 1300 280 840 d d
Dissolved solids (mg/L) 24124 880 180 530 500 11
pH (standard units) a4 9.2 6.9 7.5 6.5/8.5 i
Total suspended solids (mg/L}) 16/24 42 1.0 I3 d d
Turbidity (NTU) 24/24 76 0.40 14 1 21
Gross alpha (pCifL) /24 34 1.9 13 L5 3
Gross beta (pCi/L) 22124 49 47 23 50 0
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Table 5.7 (continued)

Number detected/ Detected results Number of
Reference values
Parameter number of c .
samples Max4 Min® AV value exceeding
reference
1,1,1-Trichloroethane (pg/L) 9724 1.0J (0.80J ~{().96 200 0
1.1-Dichloroethane {(pg/L) 224 1.0) 1.0] ~1.0 d d
1,1-Dichleroethene (pg/L) 1/24 1.0J 1.0J ~1.0 7 0
1.2-Dichloroethene (jg/L) 18/24 9.0B 1.0 ~43 70 0
2-Butanone {ug/L) 1/24 2.0BJ 2.0BJ ~2.0 d d
2-Hexanone (ug/L) 3124 KNV 1.OBJ ~-1.7 d d
4-Methyl-2-pentanone ([ g/1.) 8/24 4.0BJ 1.0B] ~2.0 d d
Acetone (ug/l) 10/24 95 2.0BJ ~22 d d
Benzene (ug/L) 224 2.0B] 2.0B) ~2.0 5 0
Carbon tetrachloride (pg/L) 12/24 3.0] 0.90) ~1.6 5 0
Chloroform (pg/L) 14/24 2.0} 0.60] ~1.6 100 0
Methylene chloride (ug/L) 10/24 2.0B] 1.0BJ ~1.6 d d
Tetrachloroethene {ug/l) 10/24 5.0B 1.0] ~2.8 5 0
Toluene (ug/L) 324 2.0BJ 1.0 ~1.7 1060 {
Trichloroethene (ug/L) 24/24 96 5.0 ~45 5 23
Vinyl acetate (Ug/L) 1724 L. 1.01 ~1.0 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.
#The ~ prefix indicates that qualified values were used in the calculation of the mean.

“Sec Table 5.1.
“Not applicahle.
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Table 5.8. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Exit Pathway—Traverse W

Number detected/ Detected results Number of
Reference values
Parameter number of Tuet exceedin
samples Max? Min® AvP value ceding
reference
Chloride (mg/L) 18/19 21,000 9.0 1,600 250 8
Fluoride (mg/L) 17/19 1.9 0.10 i0 4 0
Nitrate nitrogen (mg/L) 419 4.8 0.40 2.5 10 0
Sulfate {mg/L) 19/19 19,000 6.0 1,800 250 13
Aluminum ICAP (mg/L) 11/19 44 0.042 0.81 0.2 5
Aluminum filtered ICAP (mg/L) 7/19 0.058 0.022 0.03% 0.2 0
Antimony filtered [CAP (mg/L} 1/19 0.074 0.074 0.074 d d
Barium ICAP (mg/L) 15/19 0.14 0.0039 0.060 1 0
Barium filtered ICAP (mg/L.) 15/19 0.087 (.0039 0.053 1 0
Boron ICAP (mg/L) 19/19 14 0.025 0.33 d d
Boron filtered [CAP (mg/L} 19/19 1.4 0.025 0.33 d d
Calcium [CAP (mg/L) 19/19 680 53 290 d d
Calcium filtered ICAP (mg/1.) 19/19 660 54 280 d d
Chromium AAS (mg/L) 2/19 0.020 ¢.013 0.016 0.05 0
Cobalt ICAP (mg/L) 19 0.0062 0.0054 0.0057 d d
Copper ICAP (mg/L) 719 0.025 0.0042 0.010 1 0
Copper filtered ICAP (mg/L) 4/19 0.014 0.0049 0.0087 1 0
Iron ICAP (mg/L.) 19/19 70 0.32 9.5 0.3 19
Iron filtered ICAP (mg/L) 19/19 15 0.010 39 0.3 15
Lead AAS (mg/L) - 3/19 0.082 0.0086 0.035 0.05 1
Magnesium ICAP (mg/L) 19/19 270 14 110 d d
Magnesium filtered [CAP ({mg/L) 19/19 260 14 110 d d
Manganese I[CAP (mg/L.) 16/19 1.6 0.015 0.19 0.05 13
Manganese filtered I[CAP (mg/L) 19/19 0.45 G.0089 0.081 0.05 9
Molybdenum ICAP {mg/L} 2/19 4.0 3.5 38 d d
Molybdenum filtered ICAP (mg/L) 2719 4.1 40 4.0 d d
Nickel ICAP (mg/L) 2/19 0.016 0.011 0.013 d d
Potassium ICAP (mg/L) 19/19 25 12 7.8 d d
Potassium filtered ICAP {mg/L) 19/19 19 1.0 74 d d
Selenium ICAP (mg/L.) 1/19 012 0.12 0.12 0.01 !
Selenium filtered ICAP (mg/L) 1/19 0.16 0.16 0.16 0.0t 1
Silver filtered ICAP (mg/L) 2/19 0.017 0.0072 0.012 0.05 0
Sodium ICAP (mg/L) 19/19 1,100 30 260 d d
Sodium filtered ICAP (mg/L) 19/19 1,100 3.1 250 d d
Strontium ICAP (mg/L) 19/19 13 0.065 49 d d
Strontium filtered ICAP (mg/L) 19/1% 12 (1.043 47 d d
Uranium fluorimetric (mg/L) 719 0.0020 0.0010 0.0013 0.02 0
Uranium filtered fluorimetric (mg/L) 4/19 0.0020 0.0010 0.0012 0.02 0
Yanadium ICAP {mg/L}) 319 0.0088 0.0051 0.0067 d d
Vanadium filtered ICAP {mg/1.) 2/19 0.0057 0.0057 0.0057 d d
Zinc ICAP (mg/L) 18/19 0.15 0.0041 0.034 5 0
Zinc filtered ICAP (mg/L) 16/19 0.051 0.0026 0.015 5 0
Conductivity, ficld measurcment (imhos/cm) df19 7.900 410 2,800 d d
Dissolved oxygen, field measurement (ppm) d/9 5.0 0.10 1.1 d d
pH, field measurement (standard units) 419 7.8 6.4 7.3 6.5/8.5 1
Redox, field measurement (mV) 419 210 -180 —69 d d
Walter lemperature, field measurement (°C) df19 17 12 14 30.5 0
Alkalinity-HCO3 (mg/L.) 19/19 230 140 170 d d
Conductivity {tmhos/cm) 19/19 8,300 430 3,000 d d
Dissolved solids (mg/L) 19/19 6,400 270 2,500 500 15
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Table 5.8 {continued)

Number detected/ Detected results Number of
Reference values
Parameter number of . .
samples Max Min® AvP value cxceeding
refercnce
pH (standard units) al’19 7.7 7.0 73 6.5/8.5 0
Total suspended solids (mg/L} 18/19 1100 2.0 76 d d
Turbidity (NTU} 19/19 110 2.5 32 1 19
Gross alpha (pCi/L) 9/19 8.8 23 4.5 15 0
Gross beta (pCi/L) 11119 25 3.0 8.5 50 0
2-Butanone (ug/l.) 4/19 178 13B ~15 d d
4-Mecthyl-2-pentanone (pg/L) 319 2.0BJ 2.0BJ ~2.0 d d
Acetone (ug/L) 319 6.0BJ 4.0BJ ~5.3 d d
Methylene chloride (pg/l) 6/19 2.0B] 1.0BJ ~1.8 d d

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

PThe ~ prefix indicates that quatified values were used in the calculation of the mean.

“See Table 5.1.

4Not applicable.
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Table 5.9. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime
Bear Creek Lysimeter Demo

Number detected/ Detected results Number of
Reference values
Parameter number of et di
samples Max4 Min2 Avb value exceeding
reference
Chloride (mg/L) 6/7 28 22 15 250 0
Fluoride (mg/L) 217 0.10 0.10 0.10 4 0
Nitrate nitrogen (mg/L) 417 1300 6350 850 10 4
Suifate (mg/L) 4/7 8.1 2.0 6.1 250 0
Aluminum ICAP (mg/L) 517 0.39 0.084 0.24 0.2 3
Aluminum filtered ICAP (mg/L) 27 0.025 0.024 0.025 0.2 0
Barium ICAP (mg/L) i 24 0.44 1.5 1 4
Barium filtered ICAP (mg/L.) U7 2.3 0.43 1.4 I 4
Boron ICAP (mg/L.) 51 0.075 0.018 0.038 d d
Boron filtered [CAP (mg/L) 6/7 1.1 0.012 0.28 d d
Calcium ICAP (mg/L) 77 1300 67 670 d d
Calcium filtered ICAP (mg/L) 717 1100 65 620 d d
Copper filtered ICAP (mg/L) 1/7 0.0042 0.0042 0.0042 I 0
Iron ICAP (mg/L) 6/7 0.65 0.083 0.30 0.3 3
Iron filtered ICAP (mg/L} 517 0.15 0.056 0.11 0.3 0
Magnesium FECAP (mg/L) 717 80 6.5 43 d d
Magnesium filtered ICAP (mg/L) 77 74 6.5 43 d d
Mangancse [CAP {mg/L} 517 0.14 0.0092 0.090 0.05 3
Manganese filtered [CAP (mg/L) 517 0.14 0.019 0.087 0.05 3
Nickel ICAP (mg/L) /7 0.12 0.12 ¢.12 d d
Potassium ICAP (mg/L) 5/7 8.0 0.65 29 d d
Potassium filtered ICAP (mg/L) 5/7 6.8 081 32 d d
Sodium ICAP (mg/L) 7 39 43 20 d d
Sodium filtered ICAP (mg/L} T 10 413 18 d d
Strontium ICAP (mg/L) 717 2.8 0.11 1.5 d d
Strontium filtered ICAP (mg/L) 717 2.7 0.1¢ 1.5 d d
Uranium fluerimetric (mg/L) 417 0.0010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L) 477 0.0010 0.0010 0.0010 0.02 0
Zinc ICAP (mg/L) 517 0.042 0.0035 0.018 5 0
Zing filtered ICAP (mg/L) 6/7 0.26 0.0063 0.056 5 0
Conductivity, field measurement (Lmhos/cm) da/7 5500 340 3100 d d
Dissolved oxygen, field measurement (ppm) dfi 5.6 0.80 2.0 d d
pH, field measurement (standard units) a7 7.2 6.4 6.9 6.5/8.5 1
Redox, field measurement (mV) dal7 230 40 120 d d
Water temperature, field measurement (°C) dall 18 14 16 30.5 0
Alkalinity-HCO3 (mg/L) 77 260 200 230 d d
Conductivity (umhos/cm) T 5900 420 3400 d d
Dissolved solids {mg/L}) T 4800 230 2700 500 4
pH (standard units) dfi 7.6 6.8 72 6.5/8.5 0
Total suspended solids (mg/L.) i 53 3.0 14 d d
Turbidity (NTU) 71 25 0.40 6.5 1 6
Gross alpha (pCi/L} 4/7 92 6.3 33 15 3
Gross beta (pCi/L) 417 340 29 140 50 3
4-Methyl-2-pentanone (ug/L) 1/7 2.0BJ 2.0BJ] ~2.0 d d
Chloroform (pug/L} 117 0.90J 0.90] ~0.90 100 0

“The data qualificrs J = the value is estimated, B = the parameter was also found in ths laboratory blank, and I = the sample
required dilution and reanalysis.

The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

“Not applicable.
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Table 5.10. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime

Oil Landfarm
Number detected/ Detected results Number of
Reference values
Parameter number of lnet i
samples Max? Mind AvP vale exceecing
reference
Chloride (mg/L) 70078 81 1.1 19 250 0
Fluoride (mg/L) S0/78 5.7 0.10 0.69 4 3
Nitrate nitrogen (mg/L) 38/78 250 0.26 35 10 13
Sulfate (mg/L) 75/78 460 1.0 45 250 4
Aluminum ICAP {mg/L) 66/78 15 0.023 1.1 0.2 31
Aluminum filtered ICAP (mg/L) 46/78 5.5 0.020 0.19 0.2 4
Arsenic filtered ICAP (mg/L} 1/78 0.079 0.079 0.079 0.05 l
Barium ICAP (mg/L) T8/78 0.97 0.016 0.18 1 ¢
Barium filtered ICAP {mg/L) 78/78 2.2 0.015 0.19 1 1
Beryllium ICAP (mg/L) 8/78 0.0018 0.0004 0.0009 d d
Beryllium filtered ICAP {mg/L) 3/78 0.0006 0.0005 0.0005 d d
Boron ICAP (mg/L) 77/78 0.93 0.0069 0.11 d d
Boron filtered ICAP (mg/L) 7778 1.5 0.0045 0.12 d d
Cadmium AAS (mg/L) 278 0.0037 0.0020 (1.0028 0.005 0
Cadmium filtered AAS (mg/L) 1778 0.0040 0.0040 (.0040 0.005 0
Calcium ICAP (mg/L.) 78/78 330 0.69 89 d d
Calcium filtered ICAP (mg/L) 78/78 1.000 0.63 96 d d
Chromium AAS {mg/L} 14/78 020 0.030 0.038 0.05 3
Cobalt ICAP (mg/L) 518 0.030 0.0060 0.013 d d
Copper ICAP (mg/L) 35/78 0.053 0.0043 0.014 | 0
Copper filtered ICAP (mg/L.) 26/78 0.032 0.0040 0.0085 ! 0
Iron ICAP (mg/L) 75/78 42 .013 1.7 0.3 40
Tron filtered ICAP (mg/l) S8/78 8.0 (0.0050 0.36 0.3 12
Lead AAS (mg/L) 15/78 0.074 0.0044 0.020 0.05 1
Lcad filtered AAS (mg/L) 1/78 0.0075 0.0075 0.0075 0.05 0
Magnesium [CAP (mg/L) T8I78 60 0.15 21 d d
Magnesium filtered ICAP (mg/L) 7R/78 70 0.020 20 d d
Manganese [CAP (mg/L) 72178 1.1 0.0011 0.10 0.05 15
Manganese filtered ICAP {mg/L) 64/78 1.1 0.0011 0.077 0.05 7
Nickel ICAP (mg/L) 16/78 0.055 0.010 0.025 d d
Nickel filtered JTCAP {mg/L) 11/78 0.038 0.010 0.022 d )
Potassium ICAP (mg/L) 76/78 il 0.75 34 d 1)
Potassium filtered [ICAP (mg/L) 75/78 11 0.69 33 d d
Selenium ICAP (mg/L) 5778 0.064 0.052 0.055 0.01 5
Sclenium filtered ICAP (mg/L) 278 0.39 0.051 0.22 0.0 2
Silver ICAP {mg/L) 2178 0.24 0.0070 0.12 0.05 1
Silver filtered ICAP (mg/L} 2/78 0.041 (1L0062 0.024 0.03 0
Sodium ICAP (mg/L.) T8ITR 260 0.76 25 d d
Sodium filtered ICAP (mg/L) T8/78 250 Q.72 25 d d
Strontium [CAP (mg/L) 78/78 2.7 0.035 0.59 d d
Strontium filtered ICAP (mg/L} 78/78 2.6 0.034 0.60 d d
Cranium fluorimetric (mg/L) 44/78 0.047 0.0010 0.0052 0.02 3
Uranium filtered fluorimetric (mg/L.) 42/78 0.051 0.0010 (1.0055 0.02 3
Vanadium ICAP (mg/L) 11/78 0.096 0.0051 0.018 d d
Vanadium filtered ICAP (mg/L} 4/78 0012 0.0051 0.0072 d d
Zinc ICAP {mg/L) 72/78 052 0.0027 0.030 5 0
Zinc filtered ICAP (mg/L) 71/78 042 0.0025 0.023 5 0
Conductivity. field measurement {imhos/cm) 78 2.100 160 660 d d
Dissolved oxygen, ficld measurement {ppm} d/78 8.9 0.30 34 d d
pH, field measuremnent (standard units} dlig 11 59 1.5 6.5/8.5 16
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Table 5.10 (continued)

Number detected/ Detected results Number of
Reference values
Parameter number of c ;
samples Max? Min® Avb value exceeding
reference
Redox, field measurement (mV) diig 240 -260 63 d d
Water temperature, field measurement (°C) d/78 20 7.6 15 0.5 0
Alkalinity-CO3 (mg/L) 9/78 86 26 61 d d
Alkalinity-HCOs (mg/L) 75/78 440 73 230 d d
Conductivity (Lmhos/cm) 78/78 2,500 150 710 d d
Dissolved solids (mg/L) 78/78 1,900 70 460 500 25
pH (standard units) ari8 11 6.4 7.8 6.5/8.5 10
Total suspended solids (mg/L) 66/78 1,000 1.0 63 d d
Turbidity (NTU) 78/78 320 0.50 24 1 66
Neptunium-237 (pCi/L) 145 13 13 13 1 1
Uranjum-238 (pCi/L) 1/5 2.6 2.6 2.6 24 0
Americium-241 (pCi/L.) /4 32 32 32 1 1
Technetium-99 (pCi/l.) 225 2,200 1,600 1,900 4,000 0
Gross alpha (pCi/L) 36/78 60 1.6 11 15 8
Gross beta (pCi/L) 56/78 75 2.5 17 50 5
Strontium (pCi/L)} /5 23 23 23 8 I
1,1,1-Trichloroethane (ug/L) 12/78 13 1.01 ~3.9 200 0
1,1,2,2-Tetrachloroethane {pig/l.) 1/78 1.0f 1.0 ~1.0 d d
1,1-Dichloroethane (1g/L) 8/78 7.0 3.0] ~4.6 d d
1,1-Dichloroethene (ug/l.) 12/78 36 0.80J ~11 7 5
1,2-Dichloroethene (pg/L) 17/78 57 o1 ~13 70 0
2-Butanone (ug/L) 2178 14 13 14 d d
2-Hexanone (ug/L}) 2/78 4.0B] 301 ~3.5 d d
4-Methyl-2-pentanone (g/L.) 15/78 4.01 1.0BJ ~19 d d
Acetone (LLg/L) 9/78 9.0J 20BJ ~4.3 d d
Carbon disulfide (ug/L) 1/78 2.0BJ 2.0BJ ~2.0 d d
Carbon tetrachloride (ug/L.) 13/78 8.0DJ 1.01 ~3.7 5 2
Chloroethane (pg/L) 1/78 2.0J 2.0J ~2.0 200 0
Chloroform (ug/L) 9/78 5.0DJ 0.70] ~2.9 100 0
Methylene chloride (ug/.) 15/78 2.0B] 1.0BJ ~1.3 d d
Tetrachloroethene (ug/L) 978 3.0DJ 1.01 ~1.6 h] 0
Toluene (pug/L) 1/78 1.01 1.0J ~1.0 1,000 0
Trichloroethene (ug/L) 27/78 370D 0.801 ~03 5 26
Viny! chloride (pg/L) 1/78 20 2.0 ~2.0 2 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and I = the sample

required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1,
“Not applicable.
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Table 5.11. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogealogic Regime
Rust Spoil Area

Number detected/ Detected results Number of
Reference values
Paramcter number of g &

samples Max® Min¢ AvP value eXcecaing

reference
Chloride (mg/L1.} 6/6 37 1.0 17 250 0
Fluoride (mg/L) 4/6 0.30 0.10 0.23 4 0
Nitratle nitrogen {mg/L) 3/6 18 11 15 10 3
Sulfate (mg/L) 6/6 51 1.4 26 250 0
Aluminum ICAP (mg/L) 516 0.14 0.033 0.061 02 0
Aluminum filtered ICAP (mg/L) 5/6 0.054 0.023 0.034 02 G
Barium ICAP (mg/L) 6/6 0.28 0.035 0.11 1 0
Barium filtered ICAP {mg/L} 6/6 027 0.035 0.11 1 0
Boron ICAP (mg/L) 6/6 0.081 0.017 0.054 d d
Boron filtered 1ICAP (mg/L) 6/6 0.084 0.021 0.054 d d
Calcium ICAP (mg/L} 6/6 180 39 110 d d
Calcium filtered ICAP (mg/L} 6/6 180 39 110 d d
Copper [CAP (mg/L) 2/6 0.013 0.0041 0.0085 1 0
Copper filtered ICAP {mg/L) 3/6 (0.0049 0.0044 0.0046 1 0
Iron ICAP (mg/L) 6/6 0.20 0,011 0.064 0.3 0
Iron filtered ICAP {mg/L) 4/6 0.039 0.0057 0.016 0.3 0
Magnesium FCAP (mg/L} 6/6 24 20 23 d d
Magnesium filtered ICAP (mg/L) 6/6 24 20 22 d d
Manganese ICAP (mg/L) 6/6 38 0.0025 1.6 0.05 3
Manganese filtered ICAP (mg/L) 3/6 3.6 2.6 3.2 0.05 3
Nickel ICAP (mg/L) 1/6 0.012 0.012 0.012 d d
Nickel liltered ICAP {mg/L) 1/6 0.011 .011 0.011 e o
Potassium [CAP (mg/L) 6/6 43 0.96 2.6 d d
Potassium filtered ICAP {(mg/L} 6/6 42 0.84 2.5 d d
Silver filtered ICAP (mg/L) 1/6 0.014 0.014 0.014 0.05 0
Sodium [CAP (mg/L) 6/6 12 1.0 6.6 d d
Sodium filtered ICAP {mg/L} 6/6 12 1.0 6.4 d il
Strontium ICAP (mg/L) 6/6 0.4] 0.8 0.21 d d
Strontium filtered JCAP (mg/L) 6/6 0.42 0.018 0.21 d d
Uranium fluorimetric {mg/L} 36 0.0020 0.0020 0.0020 .02 0
Uranium filtered fluorimetric (mg/L) 3/6 0.0020 0.0020 0.0020 0.02 0
Zinc ICAP (mg/L) 6/6 0.049 0.0048 0.019 5 0
Zinc filtered ICAP (mg/l.) 6/6 0.018 0.0022 0.0076 5 0
Conductivity. field measurement (umhos/cm) dit 1200 360 T00 d d
Dissolved oxygen, field measurement (ppm) 4are 7.3 0.70 4.0 d d
pH, ficld measurement (standard units) di6 7.2 58 6.6 6.5/8.5 2
Redox, field measurement (mV} di6 240 160 200 d d
Waier lemperature, ficld measurement {°C) di6 16 12 15 305 0
Alkalinity-HCO3 (mg/1.) 6/6 420 190 300 d d
Conductivity (umhos/cm) 6/6 1100 340 720 d d
Dissolved solids (mg/1.) 6/6 660 180 420 300 3
pH (standard units) /6 7.9 6.7 73 6.5/8.5 0
Total suspended solids (mg/L) 4/6 6.0 1.0 2.8 d d
Turbidity (NTU) 6/6 a5 0.60 1.9 1 3
Gross alpha (pCi/L) 4/6 R 1.7 13 15 0
Gross bela (pCi/l.) 3/6 47 14 0 50 0
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Table 5.11 (continued)

Number detected/ Detected results Number of
Reference values
Parameter number of aluet di
samples Max® Min AvP value exceeding
reference
1,2-Dichloroethene (lg/L) 26 4.0 3.0 ~3.5 70 0
Methylene chloride {(pg/L) 1/6 11B 118 ~11 d d
Tetrachloroethene (ug/L) 1/6 2.01 200 ~2.0 5 0
Trichloroethene (pg/L) 36 6.0 3.0 ~4.7 5 1

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.
#The ~ prefix indicates that qualified values were used in the calculation of the mean.

‘See Table 5.1.
“Not applicable.
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Table 5.12. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrogeologic Regime

§3 Ponds
Number detected/ Detected results Number
Reference  of values
Parameter number of luet a4

samples Maxé Min Av value excecding

reference
Chloride (mg/L) 15/27 180 8.0 48 250 0
Fluoride (mg/L) 20/27 9.0 0.10 2.2 4 5
Nitrate nitrogen (mg/l.) 18/27 11,000 0.86 3,200 10 15
Sulfute (mg/L) 21727 2200 1.0 200 250 2
Aluminum ICAP (mg/L) 20027 800 0.031 110 0.2 9
Aluminum filtered ICAP (mg/L} 19/27 780 0.020 120 0.2 5
Barium {CAP {mg/L} 27727 340 0.0012 39 1 14)
Barium filtered ICAP (mg/L) 27127 340 0.0012 27 1 10
Beryllium ICAP (mg/L) 6/27 0.078 0.0003 0.029 d d
Beryllium filered ICAP (mg/L) 5127 0.082 0.0004 0.040 d d
Boron ICAP (mg/L) 2127 2.1 0.0084 0.57 d d
Boron filtered ICAP (mg/L) 27127 3.5 0.0059 0.63 d d
Cadmium AAS (mg/L) 6/27 28 0.035 1.3 0.005 6
Cadmium filtered AAS (mg/L) 6/27 28 0.034 1.2 0.005 6
Calciem ICAP (mg/1.) 27127 10,600 0.62 1,800 d d
Calcium filtered I[CAP (mg/L) 27127 9,800 0.56 1,500 d d
Chromium AAS (mg/L) &27 0.28 0.010 0.11 0.05 3
Chromium filtered AAS {mg/L) 4/21 0.30 0.016 0.21 0.05 3
Cobalt ICAP (mg/L) 5027 1.9 0.51 1.3 d d
Cobalt filtcred ICAP (mg/L} 4127 1.8 0.0070 1.1 d d
Copper ICAP (mg/L) 16/27 1.4 0.0042 0.24 1 1
Copper filtered [CAP (mg/L) 9/27 1.3 0.0054 (.39 1 2
Iron TCAP (mg/L) 26/27 i4 0.030 36 0.3 20
Iron fiitered ICAP (mg/l.) 19/27 16 0.0083 1.9 0.3 5
Lead AAS (mg/L) 8127 0.067 0.0045 0.017 0.05 1
Lead filtered AAS (mg/L) 2127 0.0049  0.0047 0.0048 .05 0
Magnesium ICAP {mg/L) 27727 2,200 0.061 310 d d
Magnesium filtered ICAP (mg/L) 27127 2,200 0.086 240 o d
Manganese ICAP (mg/L) 25/27 220 0.0012 28 0.05 13
Manganese filiered ICAP (mg/L) 25/27 220 G.0010 27 0.05 7
Mercury CVAA (mg/ll) 3/27 .11 0.053 0.091 0.002 3
Mercury liltered CVAA {(mg/L) 427 010 0.0002 0.072 0.002 3
Molybdenum ICAP (mg/L.) 4/27 0.021 0.012 0.013 d d
Moivbdenum filtered ICAP (mg/L) 6/27 0.016 0.010 0.014 d d
Nickel ICAP (mg/L) 5127 20 0.020 11 d d
Nickel filtered ICAP (mg/L) 327 19 15 17 d d
Potassium [CAP (mg/l.) 2727 190 1.3 42 d d
Potassium filtered ICAP (mg/L) 2127 170 0.03 34 d d
Selenium ICAP (mg/L} 227 0.056 0.052 0.054 0.01 2
Sclenium filtered ICAP (mg/l.) 2127 0.055 0.052 0.054 0.01 2
Silver ICAP {mg/L) 4/27 0.67 0.0072 .39 0.05 3
Sitver filtered ICAP (mg/L) 227 0.63 0.0077 0.32 0.05 1
Sodium ICAP (mg/L) 2727 3106 0.73 790 d d
Sodium filtered [CAP (mg/L) 2727 3.100 0.69 680 o d
Strontium [ICAP (mg/1.) 2127 320 0.019 37 d d
Strontiom filtered ICAP (mg/L) 27/27 320 0.020 27 d d
Uranium fluorimetric (mg/L) 15/27 36 0.0010 31 0.02 6
Uranium filtered fluorimetric {mg/L} 13/27 34 0.0010 i3 0.02 6
Vanadium ICAP (mg/L) 127 0.0082 00082 (.0082 d d
Zinc [ICAP (mg/l.) 24727 4.0 0.0034 (.54 5 0
Zing filtered ICAP {(mg/L) 25127 42 0.0026 0.51 5 0
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Table 5.12 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of luet di

samples Max? Min? AvP vatue exceeding

reference
Conductivity, field measurement (mhos/cm) dr2y 45,000 130 8,800 d d
Dissolved oxygen, field measurement (ppm) 27 17 (130 3.1 d d
pH, field measurement (standard units) di2? 11 3.8 7.6 6.5/8.5 15

Redox, field measurement (mV) di27 420 =220 110 d

Water temperature, field measurement (°C) df27 22 11 16 30.5 0
Alkalinity-COs3 (mg/L) 9727 430 40 230 d d
Alkalinity-HCO3 (mg/L) 24127 610 42 220 d d
Conductivity (Wmhos/cm) 27127 52,000 130 10,000 d d
Dissolved solids {mg/L} 27127 61,000 92 12,000 500 19
pH (standard units) a7 10 38 7.7 6.5/8.5 15
Total suspended solids (mg/l.) 23/27 82 1.0 25 d d
Turbidity (NTU) 2727 81 0.40 13 i 25
Uranium-234 (pCi/L}) 7 2,000 20 1,200 20 3
Uranium-235 (pCi/L) 276 550 186 360 24 2
Neptunium-237 (pCifL) 217 530 460 500 1 2
Uranium-238 (pCi/L) 4/7 4,900 29 2,200 24 4
Americium-241 (pCi/L} 517 38 083 15 1 3
Technetium-99 (pCi/L) 67 74,000 2,800 28,000 4,000 4
Gross alpha (pCi/L} 4/27 24,000 25 3,300 15 8
Gross beta (pCi/L) 19/27 48,000 2.8 7,500 50 7
Strontivm (pCi/L) 2/7 250 160 210 ) 2
Tritium (pCi/L) 5/9 4,300 590 2,800 20,000 0
1,2-Dichloroethene (ug/L) 327 100DJ 54D1 ~73 70 1
2-Butanone (pg/L) 2127 27 25 26 d d
4-Methyl-2-pentanone (ug/L) 527 97BDJ 1.0BJ ~20 d d
Acetone (Lg/L) 10/27 6,000D 2.0BJ ~890 d d
Carbon disulfide {pg/L) 1/27 1.01 1.01 ~1.0 d d
Chloroform (ug/L) 2127 69DJ 2.0J ~35 100 0
Methylene chloride (ug/L) 10127 S60BD 1.0BJ ~130 d d
Tetrachloroethene {ug/L) 727 9,000D 0401  ~3,000 5 3
Toluene (pg/L) 3/27 1.0 0.50BJ ~().87 1,000 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

“Not applicable.
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Table 5.13. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrageologic Regime

Spoil Area |
Number detected/ Detected results Number
Reference  of valucs
Parameter number of s di

samples Max* Min? AvP vatue exceeding

reference
Chloride (mg/L) 18/22 17 0.70 5.2 250 0
Fluoride {mg/L) 7/22 0.20 0.10 0.14 4 0
Nitrate nitrogen (mg/L) 13/22 34 0.32 12 10 6
Sulfate (mg/L) 22422 40 1.6 13 250 ]
Aluminum ICAP (mg/L) 17422 0.13 0.022 0.051 0.2 0
Aluminum filtered ICAP (mg/L) 15/22 14 (1020 012 0.2 1
Antimony filtered [CAP {mg/L) 1122 0.070 0.070 0.070 d d
Barium ICAP (mg/L) 22122 0.41 0.012 0.083 1 0
Barium filtered ICAP (mg/L) 2022 0.35 0.013 0.082 1 0
Beryllium ICAP (mg/L) 2122 0.0007 0.0006 0.0006 d d
Beryllium filtered ICAP (mg/L) 3/22 0.0006 0.0003 0.0005 d d
Boron ICAP (mg/L) 2222 0.57 0.0043 0.045 d d
Boron filtered ICAP (mg/L) 21722 0.18 0.0043 0.029 d d
Calcium 1CAP (mg/L) 22/22 110 34 72 d d
Calcium filtered ICAP (mg/L) 21722 120 39 70 d d
Chromium AAS (mg/L) 1/22 0.016 0.016 0.016 (.05 0
Cobalt filtered ICAP (mg/L) 1/22 0.021 0.021 0.021 d d
Copper ICAP {mg/L) 10/22 0.020 (0.0040 0.0094 1 0
Copper filtered ICAP (mg/L) 14/22 0.014 0.0040 0.0082 l 0
Iron ICAP (mg/L) 17/22 1.1 0.011 0.12 0.3 i
Iron filtered ICAP (mg/L) 13/22 1.3 0.0096 0.14 0.3 H
Magnesium [CAP (mg/L) 22/22 25 9.3 19 d d
Magnesium filtered ICAP {mg/L) 22/22 26 0.0054 18 d d
Munganese [CAP (mg/L) 20022 0.034 0.0012 0.0072 0.03 0
Munganese filtered ICAP (mg/L) 16/22 0.046 0.0010 0.0085 0.05 0
Mercury CVAA {mg/L} 1/22 0.0002 0.0002 0.0002 0.002 0
Molvbdenum filtered ICAP (mg/l.) 1/22 0.011 0.011 0.011 d o
Nickel [CAP (mg/L) 4/22 0.029 0.016 0.020 d d
Nickel filtered ICAP (mg/L) 322 0.034 0.014 0.025 e d
Potassium [CAP (mg/L.) 21422 4.8 (.85 22 e d
Potassium filtered ICAP {mg/L} 21122 4.0 0.%0 2.1 d d
Sihver I[CAP (mg/L) 1/22 0,0063 0.0063 0.0063 0.05 0
Sodium ICAP (mg/L) 22/22 10 0.90 37 d d
Sedium filtered ICAP {mg/L) 2122 9.6 0.99 42 d o
Strontium [CAP (mg/L} 22/22 0.20 0.017 0.081 d ¢
Strontium filtered ICAP (mg/L) 22/22 0.21 ().0008 0.077 d d
Uranivm {luorimetric {mg/L) 9/22 0.0020 0.0010 0.0013 0.02 0
Uranium filtered fluorimetric fmg/L) 11/22 0.0020 0.0010 (0.0012 0.02 0
Zinc ICAP (mp/L) 22/22 0.052 0.0049 0.015 5 0
Zinc filtered HCAP (mg/L) 21422 0.030 0.0047 0.012 5 0
Conductivity, field measurement (Lmhos/cm) di22 690 320 480 d d
Dissolved oxygen, ficld measurcment (ppm) dr2l 9.7 010 5.1 d d
pH. field measurement (standard units) a2 7.9 6.8 7.3 6.5/8.5 0
Redox. field measurement (mV) 422 250 46 180 d d
Water iemperature, ficld measurement (°C) di22 18 12 13 3.5 0
Alkalinity-HCO+ {mg/L} 22/22 350 180 230 o d
Conductivity (nmbosicm) 22722 750 370 510 d d
Dissolved solids (mg/L) 22/22 500 190 300 500 |
pH {standard units) arl2? 8.1 7.0 7.6 6.5/8.5 0]
Total suspended solids (mg/L) 11722 46 1.0 7.1 d d
Turbidity (NTU) 22/12 25 0130 14 | 11
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Table 5.13 (continued)

Number detected/ Detected resuits Number
Reference of values
Parameter number of c \

samples Max® Min¢ AvP value exceeding

reference
Gross alpha {pCi/L) 12/22 17 1.5 5.7 15 1
Gross beta (pCi/L) [2/22 70 2.8 28 50 3
1,2-Dichloroethene (ug/L) 9/22 14 2.0] ~7.1 70 0
2-Butanone (p1g/L) 1/22 7.0B] 7.0BJ ~7.0 d d
4-Methyl-2-pentanone (ug/L) 5122 3.0BJ 1.0BJ ~2.0 d d
Acetone ([Lg/L) 4/22 7.0B] 1.01 ~3.5 d d
Bromodichloromethane (pug/L) 1722 4.0] 4.0 ~4.0 100 0
Chloroform {plg/L) 3/22 11 0.70§ ~4.6 100 0
Methylene chloride (ug/L) 3122 14B 2.0BJ ~6.0 d d
Tetrachloroethene (ug/L) 11/22 20 5.0 10 5 9
Toluene (pg/L) 4/22 0.70BJ 0.6081 ~0.63 1000 0
Trichloroethene (Lg/L) 11722 11 2.0 ~5.8 5 4

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

*The ~ prefix indicates that qualified values were used in the calculation of the mean.

£See Table 5.1.
4Not applicable.
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Table 5.14. Constituents in groundwater at the Y-12 Plant site

Bear Creek Hydrageologic Regime
Y-12 Burial Grounds

Number detected/ Detected results Number
Reference  of values
Parameter number of aiuet di

samples Max? Miné Ayt value exceeding

reference
Chloride (mg/l.) 1047120 4800 1.0 230 250 10
Fluoride (mg/L) 64/120 7.4 0.10 1.4 4 9
Nitrate nitrogen (mg/L) 15/120 27 0.24 8.0 10 3
Sulfate (mg/L) 110/120 630 1.9 31 250 3
Aluminum ICAP {mg/L) 04/120 68 {.020 1.4 0.2 50
Aluminum f{iltered 1CAP (mg/L) 571120 1.1 0.020 0.083 0.2 )
Barium ICAP (mg/L.) 119/120 1.3 0.014 0.15 1 2
Barium filtered ICAP (mg/L) 119/120 0.41 0.0093 0.12 1 0
Beryllium ICAP (mg/L) 117120 0.0033 0.0003 0.0010 d d
Beryllium filtered ICAP (mg/L) 6/120 0.0008 0.0003 0.0006 d d
Boron ICAP (mg/L) 118/120 0.98 0.0046 0.16 d d
Boron filtered ICAP {mg/L} 119/120 0.97 (1.0056 0.16 d d
Cadmium AAS (mg/L) 1/120 n.0021 0.0021 0.0021 0.005 0
Calcium ICAP (mg/L} 120/120 380 .83 40 d d
Calctum filtered ICAP (mg/L) 120/120 120 0.77 36 d d
Chromium AAS (mg/L) 224120 0.34 0.010 (0.040 0.05 4
Chromium filtered AAS (mg/L) 17120 0.012 0.012 ¢.012 0.05 0
Cobalt [ICAP (mg/1.) 5120 0.033 0.0052 0.015 d d
Cobalt filtered ICAP {mg/L) 1120 0.0050 0.0050 0.0050 d d
Copper ICAP (mg/L.) 50/120 0.15 0.0041 0.010 1 0
Copper filtered ICAP (mg/L) 33/120 0.022 0.0045 0.0077 1 0
[ron ICAP (mg/L) 120/120 95 0.0094 33 0.3 76
[ron filtered ICAP {mg/L} 98/120 6.5 0.0050 0.19 0.3 13
Lead AAS (mg/L) 22/120 0.078 0.0043 0.018 0.05 2
Lead filtcred AAS (mg/L) 17120 0.0098 0.0098 0.0098 0.05 0
Magnesium ICAP (mg/L) 120/120 29 0.069 7.1 d d
Magnesium filtered ICAP (mg/L) 1201120 27 0.048 6.5 d d
Manganese ICAP (mg/L) 118/120 1.9 0.0012 0.15 0.GS 57
Manganese filtered ICAP (mg/L) 113/120 1.0 0.0011 0.079 0.03 3]
Molybdenum ICAP {mg/L} 21120 0.032 0.026 0.029 d d
Molybdenum filtered ICAP (mg/L) 3/120 0.033 0.021 0.028 d d
Nickel ICAP (mg/l.) 24/120 0.50 0.010 0.075 d d
Nickel filtered ICAP (mg/L) 18/120 0.70 0.011 (0.079 d d
Potassium ICAP {mg/L) 1121120 30 061 33 d o
Potassium filtered ICAP (mg/L) 1117120 23 0.62 32 d d
Selenium filtered ICAP (mg/L) 2120 0.064 0.051 0.058 0.01 2
Sodium 1ICAP (mg/l.) 1204120 1800 0.92 130 d d
Sodium filtered ICAP (mg/L) 120/120 1800 0.99 130 d d
Strontium ICAP (mg/l.) 1204120 20 0.01 027 d d
Strontium fiitered ICAP (mg/L) 120/120 1.9 0.0073 0.26 d d
Uranivm fluorimetric (mg/L) 38/120 0.089 0.0C10 0.011 0.02 6
Uranium filtered fluorimetric (mg/L) 307120 0.090 {.0010 0.014 0.02 7
Vanadium ICAP (mg/L} 6/120 0.086 0.0063 0022 d d
Zinc ICAP (mg/l) 106/120 0.36 0.0028 0.024 5 0
Zinc filtered JCAP (mg/L} 101/120 0.075 0.0022 0.015 5 0
Conductivity, field measurement {(pmhos/cm) df120 Q000 29 BRO d d
Dissolved oxygen, ficld measurement (ppm) di2o 11 (.30 i3 o d
pH, ficld measurement (standard units) /120 11 48 7.5 6.5/8.5 45
Redox. field measurement (mV) df120 320 —260 8K d d
Water temperature, field measurement (°C) d120 20 9.0 15 30.5 0
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Table 5.14 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of c )
samples Max* Min? AvP value exceeding
reference
Alkalinity-CQs {mg/L} 28/120 280 6.0 110 d d
Alkalinity-HCOs {mg/L} 120/120 600 1.0 180 d d
Conductivity {pmhos/cm) 120/120 9.300 ac 900 d d
Dissolved solids (mg/L) 1204120 12,000 38 10 500 21
pH (standard units) di120 1 55 7.8 6.5/8.5 39
Total suspended solids (mg/L) 102/120 940 1.0 a6 d d
Turbidity (NTU) 120/120 350 .30 25 1 109
Uranium-234 (pCi/l.) 2/3 13 8.0 10 20 0
Neptunium-237 (pCi/L.) 173 44 4.4 4.4 1 ]
Uranium-238 (pCi/L) 213 26 11 18 24 1
Americium-241 (pCi/L) 23 2.2 1.8 2.0 1 2
Gross alpha {pCi/L) 47/120 110 1.5 8.8 15 6
Gross beta (pCi/l.) 56/120 300 23 21 50 6
Strontium (pCi/L) 2/3 50 18 34 8 2
Tritium (pCifL) 2/3 9,200 1,200 5,200 20,000 0
[.1,1-Trichloroethane (ng/l.) 7120 490D] 6.0DJ ~150 200 3
1,1,2-Trichloroethane {pg/L) 11120 8.0 8.0 8.0 d d
1,1-Dichloroethane (ng/L) 24/120 4,200D T 370 d d
1,1-Dichloroethene (pg/L) 6/120 280D] 10D ~91 7 6
1,2-Dichloroethane (ug/L) 3120 5.0D] 2.01 ~3.3 5 0
1,2-Dichloroethene (ng/L) 17/120 1,400D 1.0J ~170 70 5
2-Butanone (ug/L) 6/120 7.0B] 2.0B) ~3.8 d d
2-Hexanone (ug/L) 1/120 1.0BJ 1.0BJ ~1.0 d e
4-Methyl-2-pentanone (pg/L) 26/120 20BDJ 1.0BJ =30 d d
Acetone (ug/L) 20/120 75BDJ 2.0BJ ~12 d d
Benzene (ug/L) 2/120 3.0 L.0J ~2.0 5 0
Carbon disulfide (ug/L} 6/120 3.0BJ 1.0B) ~2.0 d d
Chloroethane (Lg/L) 4/120 13 3.0) ~8.3 200 0
Chloroform (ug/L) 3120 2.0] 2.0] ~2,0 100 0
Ethylbenzene (pg/L} 3120 13 1.0J ~5.0 700 0
Methylene chloride (ug/L) 32/120 340BDJ 1.0BJ ~13 d d
Tetrachioroethene {(pg/l) 22120 29,000D 1.0J ~3,700 5 14
Tolucne (jtg/L) 3120 4.0] 0.60B] ~22 1,000 0
Trichloroethene (ug/l.) 217120 24,000D 1.0) ~2,700 5 9
Vinyl acetate (Ug/L) 1/120 2.0BJ 2.0B] ~2.0 d d
Vinyl chloride (pg/l) 117120 120D 204 ~25 2 i
Xylenes (ng/L) 1/120 57 57 57 10,000

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank. and D = the sample

required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation of the mean.

“Sce Table 5.1,
“Not applicable.
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Table 5.15. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime

Ash Disposal Basin

Number detected/ Detected results Number
Reference  of values
Parameler number of . odi

samples Max¢ Min¢ Av vajue exceeding

reference
Chloride (mg/L) 9/16 1.1 1.0 1.1 250 0
Fluoride (mg/L) 1/16 0.20 0.20 0.20 4 0]
Sulfate (mg/L) 16/16 4.2 1.5 2.3 250 0
Aluminum ICAP (mg/L) 1216 0.15 0.024 0.066 0.2 0
Aluminum filtered ICAP {mg/L) 6/16 0.061 0.026 0.041 0.2 0
Arsenic filicred ICAP (mg/L) 1116 0.050 0.050 0.050 0.05 4]
Barium ICAP (mg/L) 16/16 0.054 0.0063 0.024 1 0
Barium filtered ICAP (mg/L) 16/16 0.054 0.0061 0.0123 1 0
Beryllium ICAP (mg/L) 2/16 0.0063 0.0003 0.0033 d d
Beryilium filtered ICAP (mg/L) e 0.0019 0.0005 0.0010 d d
Boron [CAP (mg/L) 16/16 .037 0.0064 0.019 d d
Boron filtered ICAP (mg/L) 16/16 0.043 0.0065 0.020 d d
Calcium [CAP (mg/l.) 16/16 40 24 32 d d
Calcium filtercd ICAP (mg/L) 16/16 40 25 33 d d
Cobalt ICAP (mg/L) 1116 £.0055 (L0055 0.0055 d d
Copper ICAP (mg/L) 5116 0.023 0.0060 0.012 | 0
Copper filtered [CAP (mg/L) 36 0.015 0.0048 0.0097 1 0
fron ICAP (mg/L) 16/16 0.40 0.020 0.12 03 1
Iron filtered ICAP (mg/L) 12/16 0.676 0.0061 0.027 0.3 0
Magnesium ICAP (mg/L) 16/16 22 13 18 d o
Magnesium filtered ICAP (mg/L) 16/16 23 14 18 d d
Manganese ICAP {mg/L) 13/16 0.014 0.0016 0.0053 0.05 (}
Manganese {iltered ICAP (mg/L) 11716 0.011 0.0022 0.0040 0.05 0
Molybdenum ICAP (mg/L) 1716 0.013 0.013 0.013 d d
Nickel I[CAP (mg/L) 4/16 0.042 0.013 0.023 d d
Nickel filtered ICAP {(mg/L) 1/16 0.022 0.022 0.022 d d
Potassium ICAP (mg/L) 15/16 4.1 0.60 1.8 d o
Potassium filtered ICAP (mg/L) 15/16 472 0.73 1.9 d d
Silver I[CAP (mg/L) 1116 0.010 0.010 0.010 0.05 0
Sodium [CAP {mg/L)} 16/16 23 0.38 0.92 d d
Sodium filtered ICAP (mg/L) 16716 23 0.34 .95 d d
Strontium LCAP (mg/lL.) 16/16 0.029 0.016 0.021 o d
Strontium filtered ICAP {mg/L) 16/16 0,027 0.016 0.023 o d
Cranium [uerimetric {mg/1.) 1716 0.0010 0.0010 0.0010 0.02 0
Vanadium [CAP {mg/L) /16 0.0051 0.0051 0.0051 d d
Zinc ICAP (mg/L) 16/16 0.030 0.0022 0.012 5 0
Zinc filtered FCAP (mg/L) 15/16 0.033 0.0022 0.011 5 0
Conductivity, ficld measurement {Lmhos/crm) d/6 350 210 280 d d
[Yissolved oxygen, ficld measurement (ppm) @16 14 19 73 d d
pH. field measurcment (standard units) d/16 79 6.7 7.4 6.5/8.5 0
Redox. field measurement (mV) d/ie 220 P10 170 d d
Water temperature, ficld measurement (°C) dfe 18 13 15 30.5 0
Alkalinity-HCOa (mg/L) 16/16 180 120 160 d d
Conductivity (umhos/cm} 16/16 360 220 310 d d
Conductivity, Rep. 2 {imhos/cm) 4/4 360 24() 320 d d
Conductivity, Rep. 3 (pmhosfcm) 4/4 360 240 320 d d
Conductivity, Rep. 4 (umhos/cm) 474 370 240 320 d d
Dissolved solids (mg/1) 16/16 220 10 170 500 0
pH tstandard units) dre 8.0 7.1 7.7 6.5/8.5 0
pii. Rep. 2 (standard units) di4 8.0 7.3 7.7 6.5/8.5 0
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Table 5.15 {continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of h .

samples Max? Min? Avt value excecding

reference
pH, Rep. 3 (standard units) di4 8.0 7.3 1.7 6.5/8.5 0
pH, Rep. 4 (standard units) df4 8.0 7.2 7.6 6.5/8.5 0
Total organic carbon (mg/L} 9/16 30 1.0 59 d d
Total organic halide (Lg/L) 5116 130 12 4] d d
Total suspended solids (mg/L) 6/16 20 1.0 1.5 d d
Turbidity (NTU) 16/16 5.5 0.60 2.6 1 13
Gross alpha (pCifL) 5/16 3.1 1.9 2.5 15 0
Gross beta (pCi/L}) 8/16 6.6 3.1 4.7 50 0
1,1,1-Trichloroethane (ug/L) 3716 2.0] 1.01 ~1.7 200 0
4-Methyl-2-pentanone (Ug/L) 6/16 2.0BJ] 1.0BJ ~1.7 d d
Acetone (ug/L) 3/16 7.0BJ ol ~4.3 d d
Methylene chloride (pg/l.) 2/16 2.0B] 1.0BJ ~1.5 d d

“The data qualifiers } = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

"The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
“Not applicable.
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Table 5.16. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Chestnut Ridge Security Pits

Number detected/ Detected results Number
Reference  of values
Paramcter number of et @

samples Max¢ Min® Avt valLe excecding

reference
Chloride (mg/L) 61/64 10 1.0 2.5 250 0
Fluoride (mg/L) 5/64 0.20 0.10 0.14 4 0
Nitrate nitrogen (mg/L) 34/64 3.0 0.20 .81 10 0
Sulfate (mg/L} 54/64 12 1.0 32 250 n
Aluminum ICAP (mg/L) 47764 0.61 0.020 0.088 02 6
Aluminum filtered [CAP (mg/L) 29/64 0.043 0.020 0.027 0.2 0
Arsenic JCAP (mg/L) 2764 0.083 0.065 0.074 0.05 2
Arsenic filiered ICAP (mg/l) 1/64 0.083 0.083 0.083 0.05 1
Barium ICAP (mg/L) 64/64 0.12 0.0070 0.025 1 0
Barium filtered ICAP (mg/L} 64/64 0.11 0.0067 0.024 | 0
Boron [CAP (mg/l.) 55/64 (.69 0.0044 0.051 d d
Baron filtered ICAP (mg/L) 54/64 0.69 0.0042 0.053 d d
Cadmium AAS (mg/L) 1/64 0.0031 0.0031 0.0031 0.005 0
Calcium [CAP {mg/L} 64/64 68 20 40 d o
Caleium filtered ICAP (mg/L) 64/64 64 20 39 d )
Chromium AAS (mg/L) 4/64 0.021 0.013 0.016 0.05 0
Copper ICAP (mg/L) 20/64 010 0.0040 0.027 1 0
Caopper filtered 1ICAP (mg/L} 153/64 0.027 0.0044 0.011 1 4]
fron ICAP {mg/L) 60/64 84 0.0090 1.9 0.3 13
Tron filtered ICAP (mg/L.) 3264 0.32 0.0051 0.032 0.3 1
Lead AAS (mg/L) 7/64 0.049 0.0044 0.016 0,03 0
Magnesium ICAP (mg/L) 64/64 39 15 24 d i
Magnesium filtered ICAP {mg/L) 64/64 39 15 23 d o
Manganese ICAP {mg/l.) 49/64 1.2 0.0011 0.047 0.05 4
Munganese filtered ICAP (mg/L) 30/64 0.34 0.0010 0.022 .05 3
Molybdenum ICAP (mg/L) 1/64 0.010 0.010 0.010 d d
Nickel ICAP (mg/l) 4/64 0.073 0.014 0.030 d o
Potassium ICAP {(mg/L} 52/64 58 0.60 1.8 7l o
Potassium filtered ICAP (mg/L) 52164 5.8 0.61 1.8 d d
Silver ICAP (mg/l) 2/64 0.0065 0.0061 0.0063 0.05 0
Sodium [CAP {mg/1.} 64/64 4.0 0.15 1.2 d I
Sodium filtered ICAP (mg/L) 64/64 13 0.45 1.4 d 7
Strontium ICAP (mg/L) 64/64 0.076 0.0093 0.021 d d
Strontium fiitered ICAP {mg/l.) 64/64 0.18 0.0083 0.022 d d
Uranium fluorimetric (mg/L) 15/64 0.0070 0.0010 0.0017 0.02 0
Uranium filtered fluorimetric {mg/L) 14/64 0.0040 0.0010 0.0015 0.02 0
Zinc ICAP (mg/L} 5B/64 0.060 0.0034 0.014 3 0
Zing filtered ICAP (mg/L) 57/64 0.047 0.0021 (.0099 5 0
Conductivity, field measurement (imhaos/cm) died 566 230 370 o d
Dissolved oxygen, ficld measurement (ppm) di6d 12 1.3 7.0 d i
pH. ficld measurement (standard units) diod 86 6.7 7.6 6.5/8.5 |
Redox, field measurcment (mV) diod 240 90 170 d d
Water temperature. field measurement (°C) 64 20 1 15 305 0
Alkalinity-COs (mg/L) 1/64 2.0 2.0 2.0 d d
Alkatinity-HCOz (mg/L) 64/64 320 130 200 d d
Conductivity (imhos/cm) 64/64 580 250 380 d d
Dissolved solids (mg/L) 64/64 450 130 210 500 0
pH standard units) diod 8.7 7.0 7.8 6.5/8.5 2
Total suspended solids (mg/L) 42/64 8200 1.0 210 d d
Turbidity (NTL) 64/64 750 0.20 27 1 3

5-34 Groundwater



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.16 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of c .
samples Max“ Min® AvP value exceeding
reference
Gross alpha (pCifL) 23/64 89 1.5 9.2 15

Gross beta (pCi/L) 23/64 450 23 43 50 3
1,1,1-Trichloroethane {(pg/l.) 3764 410D t.of ~69 200 3
1,1-Dichloroethane (ug/L) 2764 130 0.90] ~35 d d
1,1-Dichloroethene (ng/L) 18/64 99D 1.0J ~33 7 12
1,2-Dichloroethane (ug/L) 2/64 5.0 4.0! ~4.5 5 0
1,2-Dichloroethene (ug/L} 10/64 21 3.00 ~8.3 70 0
4-Methyl-2-pentanone {u1g/1.) 7164 3.0B] 2.08] ~2.3 d d
Acetone (pg/L) 10/64 20B 3.08J ~9.0 d d
Chloroform {(ug/L) 1/64 1.01 1.0 ~1.0 100 0
Ethylbenzene {itg/L) 1/64 1.0B] 1.0BJ ~1.0 700 0
Methylene chloride (ug/L) 13/64 22B 0.80BJ ~6.1 d d
Tetrachloroethene (pg/L.) 33/64 47 0.90] ~15 5 23
Trichlorcethene (pg/L) 6/64 2.0 1.0l ~1.5 5 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and I} = the sample

required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable.
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Table 5.17. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogecologic Regime
East Chestnut Ridge Waste Pile

Number detected/ Detected results Number
Reference  of values
Parameter number of gac 4

samples Max® Miné Avb value exceeding

reference
Chloride {mg/L} 16/16 11 2.2 72 250 0
Nitrate nitrogen (mg/L) 15/16 30 0.27 0.99 1 0
Sulfate (mg/L} 15/16 47 2.0 32 250 0
Aluminum ICAP (mg/L) o/16 0.075 0.021 .041 02 0
Aluminum filtered [CAP (mg/L} /16 0.045 0.021 0.028 0.2 0
Barium ICAP (mg/L) 16/16 0.22 0.0086 0.082 1 0}
Barium filtered ICAP (mg/L) 16/16 0.21 0.0082 0.082 1 0
Beryllium ICAP (mg/L) 2116 0.0017 0.0003 (.0010 d e
Beryllium filtered ICAP (mg/L) /16 0.0004 0.0004 0.0004 d d
Boron ICAP {(mg/L} 15/16 0.098 0.0050 0.024 d d
Boron filtered ICAP (mg/L) 13/16 0.063 0.0051 0.021 d d
Calcium ICAP (mg/L) 16/16 50 43 47 d d
Calcium filtered ICAP (mg/L) 16/16 51 40 46 d d
Copper ICAP {mg/L) 316 (.0099 (1.0040 0.0066 1 O
Copper filtered ICAP (mg/L) 216 0.0054 0.0046 0.0050 ! 0
[ron ICAP {mg/L} 15/16 10 0.0067 1.0 0.3 4
fron filtered ICAP (mg/L) 5/16 0.088 0.0062 0.027 03 0
Lead AAS (mg/L) 1116 0.0055 0.0055 0.0055 0.05 0
Magnesium ICAP (mg/L) 16/16 32 25 28 d o
Magnesium filtered ICAP (mg/L) 16/16 33 23 28 d d
Manganese 1CAP (mg/L.) 9/16 0.033 0.0011 0.0097 0.05 0
Mangancse filtered ICAP (mg/L) 716 0.016 0.0011 0.0087 0.05 0
Potassium ICAP (mg/L) 13/16 2.2 (.68 1.1 d d
Potassium filtered I[CAP (mg/L.) 16/16 22 0.63 1.2 d d
Selenium filtered ICAP (mg/L) /16 0.065 0.065 0.065 0.01 1
Sodium ICAP (mg/l.} 16/16 4.3 1.3 29 d d
Sodium filtered ICAP (mg/L) 16/16 4.3 1.4 2.9 d d
Strontium ICAP (mg/L) 16/16 0.022 0.015 0018 d o
Strontium filtered ICAP (mg/L) 16/16 0.021 0.015 0.037 d d
Uranium fluorimetric {mg/L) 1716 (0,010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L) /16 0.0010 0.0010 0.0010 0.02 (
Zinc ICAP (mg/L) 16/16 0.043 0.0053 0.012 5 0
Zinc filtered [ICAP (mg/L) 16/16 0.014 0.0033 0.0081 5 {}
Conductivity. field measurement (pmhos/cm) dile 510 210 420 d o
Dissolved oxygen. ficld measurement (ppm) dil6 9.4 59 7.6 d d
pH, field measurement (standard units) d/16 7.7 7.0 74 6.5/8.5 0
Redox, field measurement (mV) dilé 440 130 210 d d
Water temperature, ficld measurcment (°C) d/16 18 14 16 a5 0
Alkalinity-THCO3z (mg/L) 16/16 240 200 230 d d
Conductivity (pmhos/cm) L6/16 490 410 460 d d
Pissolved solids (mg/L) 16/16 280 210 240 500 0
pH (standard units) dié 8.0 7.3 7.6 6.5/8.5 0
Total suspended solids (mg/l.) 11/16 I8 1.0 8.8 d d
Turbidity (NTU) 16/16 130 0.40 12 1 12
Gross alpha (pCi/L) 216 31 3.0 3.1 15 0
Gross beta (pCi/L) 316 7.5 2.7 4.4 50 0
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Table 5.17 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of e \

samples Maxé Min4 AP value exceeding

reference
1,2-Dichlorepropane (ug/L.) 1/16 3.01 3.0 ~3.0 5 0
2-Butanone (pg/L) /16 12 12 12 d d
4-Methyl-2-pentanone (pLg/1.) 4/16 5.01 1.0BJ ~2.8 d d
Acetone (ug/L} 2116 14 1.0BJ ~1.5 d d
Carbon disulfide (ug/L) 1/16 1.0J 1.0J ~1.0 d d
Chloroform (pug/L) 2/16 4.0] 0.70] ~24 100 0
Methylene chloride (ug/L.) 6/16 11B 1.0BJ ~4,7 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

Not applicable.
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Table 5.18. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Kerr Hollow Quarry

Number detected/ Detected results Number
i Reference  of values
Parameter number of Juee din

samples Max? Min® Avh vale exceeding

reference
Chloride {mg/L) 28/28 15 1.0 48 250 0
Fluoride {mg/L}) 25/28 3.0 0.10 1.5 4 0
Nitrate nitrogen (mg/L) 14/28 1.2 023 0.56 10 0
Sulfate (mg/L) 28/28 78 23 22 250 0
Aluminum ICAP (mg/L) 21/28 1.3 0.022 0.20 0.2 3
Aluminum filtered ICAP (mg/L) 16/28 0.79 0.022 0.085 02 !
Arsenic ICAP (mg/L) 1/28 0.060 0.060 0.060 0.05 ]
Arsenic filtered ICAP (mg/L) 2/28 0.054 (1052 0.053 0.05 2
Barium 1CAP {mg/L) 28/28 0.45 0.020 013 i 0
Rarium filtercd ICAP (mg/L) 28/28 0.44 0.018 0.12 1 0
Beryllium ICAP (mg/L) 6/28 0.0009 0.0003 0.0005 d d
BeryHium filtered [CAP (mg/L) 4/28 0.0010 0.0003 (1.0005 d d
Boron ICAP (mg/L) 28/28 0.94 0.0076 0.25 d d
Boron filtered ICAP (mg/l.) 28728 0.92 0014 0.26 o d
Calcium ICAP (mg/L) 28/28 48 28 39 d d
Calcium filtered ICAP (mg/L) 28/28 44 28 38 d o
Cobalt ICAP (mg/L) 1/28 0.0052 0.0052 0.0052 d d
Cohalt filtered ICAP (mg/L) 1/28 0.0068 (1.0068 0.0068 d d
Copper ICAP {mg/L} /28 0.025 (.0046 0.014 1 0
Copper filtered ICAP (mg/L) 9/28 .039 0.0042 0.011 1 {}
Iron ICAP (mg/L) 27/28 82 0.011 1.3 0.3 17
Tron filtered TCAP (mg/L) 21/28 2.3 0.0071 (.23 0.3 4
T.ecad AAS {mg/L) 2/28 0.0074 0.0045 0.0059 0.05 n
Magnesium [CAP (mg/L) 28/28 36 14 25 d d
Magnesium filtered JICAP (mg/L.) 28/28 36 14 24 d d
Manganese ICAP {mg/L) 25/28 0.25 0.0023 0.038 0.05 5
Manganese filtered ICAP (mg/L.) 23/28 0.070 0.0010 (0.018 (105 1
Molvbdenum ICAP (mg/L) 5/28 0.023 0.010 0.015 d d
Molyhdenum filtered ICAP (mp/L}) 5/28 0.019 G010 0.013 d d
Nickel ICAP (mg/L} 328 0.019 0.010 0.013 d d
Nicked filtered ICAP (mg/L) 2/28 0.028 0.011 0.019 d d
Potassium [CAP (mg/L) 27/28 18 1.1 8.1 d d
Potassium filtered ICAP (mg/L) 28/28 18 0.84 8.0 d d
Silver ICAP (mg/L) 2728 0.0090 0.0069 (.0079 0.05 {)
Silver filtered ICAP (mg/L} 2/28 ¢.013 0.010 0011 0.05 0
Sodium [CAP (mg/L} 28728 27 0.75 6.9 d d
Sodium filtered ICAP (mg/L) 28/28 26 0.66 6.8 d d
Strontium ICAP (mg/L) 28/28 8.7 0.036 26 d d
Strontium filtered ICAP (mg/L) 28128 99 0.036 2.6 o ¢
Uranium Muerimetric (mg/L) 25/28 0.016 0.0010 01.0046 0.02 0
Uranium filtered fluorimetric (mg/L) 25/28 0.014 0.0010 0.0040 0.02 0
Zine ICAP (mg/L) 24/28 .035 0.0034 0.012 5 {}
Zinc filtered ICAP {mg/L) 24/28 .18 0.0027 0.018 5 0
Conduclivity, field mcasurement (pmhos/cm) /28 630 280 400 d d
Dissolved oxygen, ficld measurement (ppm) di28 13 (.50 5.5 d d
pH. ficld measurement {standard units) a8 8.2 7.0 7.6 6.5/8.5 0
Redox. ficld measurement (mV) 28 250 -170 110 d d
Water temperature, field measurement (°C) di28 22 11 15 30.5 (3
Alkalinity-HCOa (mg/L) 28/28 240 140 200 d d
Conductivity (pmhos/cm) 28/28 570 310 430 d d
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Table 5.18 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples Max? Min% AvP value exceeding

reference
Conductivity, Rep. 2 (Wmhos/cm) 28/28 570 310 430 d d
Conductivity, Rep. 3 (umhos/cm) 28/28 570 310 430 d d
Conductivity, Rep. 4 (umhos/em) 28/28 580 310 430 d d
Dissolved solids (mg/L) 28/28 340 160 240 500 0
pH (standard units) di28 8.2 7.5 79 6.5/8.5 0
pH, Rep. 2 (standard units} d/28 8.2 7. 7.9 6.5/8.5 0
pH, Rep. 3 (standard units) di2g 8.2 7.5 79 6.5/8.5 0
pH, Rep. 4 (standard units} dar2g g3 7.5 79 6.5/8.5 0
Total organic carbon {mg/L) 17/28 14 1.0 32 d d
Total organic carbon, Rep. 2 (mg/L) 22/28 25 1.0 3.7 d d
Total organic carbon, Rep. 3 (mg/L) 20/28 14 1.0 28 d d
Total organic carbon, Rep. 4 (mg/L) 22/28 56 1.0 8.1 d d
Total organic halide {Jg/L.) 6/28 a3 10 19 d d
Total organic halide, Rep. 2 (ng/l.} 6/28 350 10 77 d d
Total organic halide, Rep. 3 (ug/L) 6/28 240 15 61 d d
Total organic halide, Rep. 4 (ug/L) 10/28 94 11 22 d d
Total suspended solids (mg/L) 23/28 220 1.0 27 d d
Turbidity {NTL} 28/28 95 030 14 1 22
Gross alpha (pCi/L) 16/28 28 20 7.0 15 1
Gross beta (pCi/L) 20/28 a9 29 14 50 0
1,1-Dichloroethene (11g/L) 1/28 3.01 3.01 ~3.0 7 0
2-Butanone {pg/L)} 1/28 15B 15B ~15 d d
4-Methy!-2-pentanone (jtg/L) 7128 3.0BJ 1.0BJ ~2.0 d d
Acetone (ng/L) 6/28 7.0B] 2.0B] ~4.2 d d
Benzene (pg/L) 1/28 3.0BJ 3.0BJ ~3.0 5 0
Carbon tetrachloride (LLg/1.} 3728 5.0 201 ~3.0 5 0
Chlorobenzene {pg/L) 1/28 1.0BJ 1.0BJ ~1.0 100 0
Chloroform (ug/L) 1/28 0.80J 0.80J ~0.80 100 0
Methylene chloride (ug/L) 4/28 2.0BJ1 1.0BJ ~1.7 d d
Tetrachloroethene (pg/1.) 1/28 2.01 2.0] ~2.0 5 0
Toluene {ug/L) 3r28 3.0B) 1.0) ~2.0 1000 0
Trichloroethene (ug/L) 1/28 3.0B] 3.0BJ ~3.0 5 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean,

“See Table 5.1.

Not applicable.
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Table 5.19. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime

Landfill i
Numhber detected/ Detected resulis Number
Reference  of values
Parameter number of lue® di

samples Max“ Min® AV'b value exceeding

reference
Chloride (mg/L) 8/8 15 1.0 3.1 250 N
Fluoride {mg/L) 4/8 1.8 0.10 1.3 4 0
Sulfate (mg/L) 6.8 12 1.0 7.0 250 0
Aluminum ICAP (mg/L) 6/8 0.52 0.029 0.17 0.2 2
Aluminum filtered [CAP (mg/L.) 4/8 0.038 0.024 (.030 0.2 0
Barium [CAP (mg/L.) 8/8 0.24 0.024 0.15 1 0
Barium filtered ICAP {mg/L} 8/8 0.36 0.024 0.20 1 0
Boron ICAP (mg/L) 8/38 0.13 0.0057 0.028 d d
Boron tiliered ICAP {mg/L} 7/8 0.027 (.{0091 0.017 d d
Calcium ICAP {mg/L) 8/8 83 25 38 d d
Calcium filtered ICAP (mg/L) B/8 82 24 36 d d
Cobalt filtered [CAP (mg/L} 1/8 0.0058 0.0058 0.0058 d d
Copper ICAP (mg/L) 5/8 0.011 0.0047 0.0079 1 0
Copper filtered ICAP (mg/L) 28 0.010 0.0046 0.0073 1 {}
fron ICAP (mg/L) 8/8 2.6 0.0096 0.55 0.3 3
Iron filtered ICAP (mg/L) 4/8 0.23 0.0097 .10 0.3 0
Magnesium 1CAP (mg/L) B/8 21 14 I8 d d
Magnesium filtered ICAP (mg/L) 8/8 21 14 18 d d
Manganese ICAP (mg/L) 8 0.71 0.0010 0.11 0.05 1
Manganese filtered ICAP (mg/l.) 5/8 0.71 0.0010 (115 0.05 1
Malybdenum ICAP (mg/L) /8 0.6t0 0.010 0.010 d d
Nicket I[CAP (mg/L) 2/8 0.024 0.018 0.021 d e
Nickel filtered ICAP {mg/L} 1/8 0.018 0.018 0.018 d d
Potassium ICAP {mg/L} TR 13 0.78 3.0 7 e
Potassium filtered [CAP (mg/L) 7/8 22 0,96 1.4 o d
Silver filtered ICAP (mg/l.) 1/8 0.0068 0.0068 (.0068 0.05 0
Sodium ICAP (mg/L) 8/8 34 (.54 9.4 d d
Sadium filtered [CAP (mg/L) 8/8 20 (1.55 5.1 d o
Strontium [CAP (mg/L) 8/8 1.4 (1L.030 043 d d
Strontium filtered ICAP (mg/L) /3 (.66 0.033 ().26 d d
Uranium fluorimetric (mg/1.) 78 (10060 0.0010 0.0029 0.02 0
Uranium filtered {luorimetric (mg/L) 48 (L0060 0.0010 0.0026 0.02 0
Zinc ICAP (mg/L) 8/8 0.0553 0.00235 0.016 5 0
Zine filtered ICAP {mg/L) 8/8 0.022 0.0039 0.0084 5 0
Conductivity, field measurement ((mhos/cm) drg 510 260 330 d d
Dissolved oxygen. field measurement (ppm) d/8 19 35 5.2 d d
pilL field measurement (standard units) di8 8.0 6.5 79 6.5/85 l
Redox, field measurement (mV) dig 260 100 170 d d
Water temperature, {ield measurement (°C}) df8 19 11 16 30.5 0
Alkalinity-COn (mg/L) 1/8 12 12 12 d d
Alkalinity-HCO (mg/L) 8/8 300 140 180 d s
Conductivity (umhos/cm) B/8 650 239 350 d )
Dissolved solids (mg/L) 8/8 320 160 200 500 0
pH (standard units} drg 8.3 6.7 79 6.5/8.5 0
Total organic carbon (mg/L) 5/8 44 1.0 11 d d
Total organic halide (pg/L) 6/8 46 10 24 d o
Total suspended solids (mg/L) 6/8 21 3.0 11 d d
Turbidity (NTU) 8/8 29 1.6 9.5 | 8
Cross alpha (pCi/L) 5/8 18 s 8.7 15 1
Gross beta (pCifL) 5/8 230 2.6 52 50 :
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Table 5.19 {continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of . .

samples Max? Min# Avk value exceeding

reference
1,1,1-Trichloroethane {{tg/l.) 1/8 6.0 6.0 6.0 200 0
1,1-Dichloroethane (pg/L) 1/8 22 22 22 d d
1,2-Dichioroethene (Lg/L) 1/8 3.0 3.01 ~3.0 70 0
2-Butanene (ug/L) 218 2.0BJ 1.0BJ ~1.5 d d
4-Methyl-2-pentanone (ig/L) 4/8 4.0BJ 1.0BJ ~2.5 d d
Acetone (ug/L) 4/8 15B 4.0BJ ~7.0 d d
Chloroethane (ug/L) 1/8 301 3.01 ~3.0 200 0
Ethylbenzene (pg/L) 2/8 1.0] 1.0] ~1.0 700 0
Methylene chloride (ug/L) 4/8 6.0B 1.01 ~2.5 d d
Tetrachloroethene (ug/L) 1/8 2.01 2.0] ~2.0 5 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1,
4Not applicable.

Groundwater 5-41



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.20. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Landfill I Expansion

Number detecteds Detected results Number
Reference  of values
Parameter number of et gi

samples Max¢ Min? AP value excceding

reference
Chloride (mg/L) 28/32 25 1.0 58 230 0
Fluoride (mg/1.) 4132 0.10 0.10 0.10 4 0
Nitrate nitrogen (mg/L) 16/32 0.76 0.23 0.42 10 0
Sullate (mg/L) 32/32 26 1.4 79 250 0
Aluminum ICAP (mg/L) 27/32 51 0.021 32 0.2 13
Atuminum filtered HCAP (mg/L) 16/32 1.3 0.021 0.27 0.2 4
Arsenic ICAP (mg/L) 1/32 0,053 0.053 0.053 0.05 1
Barium ICAP (mg/L) 332 0.20 0.0057 0.024 1 0
Barium filtered ICAP (mg/L}) 32/32 0.026 0.0037 0.011 1 0
Beryllium [CAP (mg/L) 4/32 0.0069 0.0005 0.0024 d d
Boron ICAP (mg/L) 25/32 0.044 0.0040 0.015 d d
Boron filtered ICAP (mg/L) 26/32 (.051 0.00453 0.015 d d
Cadmium AAS (mg/L} 2/32 0.017 0.011 0.014 0.005 2
Calcium ICAP (mg/L) 32/32 440 22 64 d ¢
Calcium filtered ICAP {(mg/L) 32/32 54 22 36 d o
Chromium AAS (mg/L.) 14432 0.22 0.011 0.056 .05 3
Chromium filtered AAS (mg/L) 4/32 0.049 0.011 0.016 0.05 0
Cobalt ICAP ¢tmg/L} 1/32 0.052 (1.052 0.052 d d
Copper ICAP (mg/L) 16/32 0.38 0.0053 0.062 1 0
Copper filtered ICAP {mg/L} 10/32 0.019 0.0047 0.0083 1 0
[ron ICAP (mg/L) 332 92 0.016 37 0.3 11
Iron filtered ICAP {mg/L.) 15/32 0.43 0.0055 0.047 0.3 i
Lead AAS tmg/L) 6/32 0.26 0.0042 0.095 0.05 3
Magnesium ICAP (mg/L) 32132 250 0.18 30 d d
Magnesium filtered I[CAP (mg/L) 32132 27 0.018 17 d d
Manganese ICAP (mg/L) 2732 4.8 0.0012 022 0.05 5
Manganese fillered ICAP (mg/L) 20432 0.024 0.0011 0.0053 0.05 O
Mercury CVAA (mg/L) /32 0.0043 0.0004 0.0028 0.002 2
Molyhdenum [CAP {mg/L) 6/32 0.047 0.030 0.036 d d
Maolybdenum filtered 1ICAP (mg/L) iz 0.047 (.029 0.037 o o
Nickel ICAP (mg/L) 11732 0.22 0.014 0.035 d d
Nickel filtered ICAP (mg/L} 8/32 0.035 0.014 0.026 d d
Potassium ICAP {mg/L) 32/32 18 0.68 36 d d
Potassium filtered ICAP (mg/L) 31432 16 0.67 3.1 d e
Selenium ICAP (mg/L) 1/32 0.069 0.069 0.069 0.01 1
Sodium ICAP (mg/L) 3232 5.6 0.54 24 o d
Sodium filtered ICAP (mg/L) 32/32 54 0.73 24 d d
Strontium TCAP (mg/L) 32/32 0.38 0.018 0.047 d d
Strontium fillered ICAP {mg/L} 32/32 0.093 0.017 0.030 d e
Uranium fluorimetric (mg/L) 18/32 0.0030 0.0010 0.0017 0.02 0
Uranium filtered fluorimetric {mg/L} 13/32 {.0040 0.0010 0.0019 0.02 0
Vanadium ICAP (mg/L) 7737 0.19 (0.0062 0.050 d d
Yanadium filtered [CAP (mg/L) 4/32 0.024 (.0085 0.017 d d
Zinc ICAP (mg/L) 32/32 11 0.0057 0.40 5 1
Zinc filtered ICAP (mg/L) 31/32 0.31 0.0037 0.029 5 0
Conduclivity, ficld measurement (umhos/cm) di32 710 210 360 d d
Dissolved oxygen, field measurement (ppm) di32 12 33 73 d d
pH., lield measurement (standard units) di3z I 6.6 7.9 6.5/8.3 4
Redox, ficld measurement {(mV) df32 240 33 170 d d
Water temperature, ficld measurement (°C) a3 20 12 16 305 0
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Table 5.20 {continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of luet gi

samples Max? Min® Avt valy exceeding

reference
Alkalinity-CO3 (mg/L) 5/32 120 49 55 d d
Alkalinity-HCO; (mg/L) 29/32 230 11 160 d d
Chemical oxygen demand {mg/L) 3/32 11 6.0 7.7 d d
Conductivity (Wmhos/cm) 32/32 620 19¢ 350 d d
Dissolved solids (mg/L.) 32/32 290 110 200 500 0
pH {standard units) di32 12 7.0 8.2 6.5/8.5 5
Total organic carbon (mg/L) 20732 28 1.0 4.8 d d
Total organic halide (ng/L) 15/32 130 10 30 d d
Total suspended solids (mg/L) 23/32 3900 1.0 360 d d
Turbidity (NTU) 32/32 2800 0.30 130 1 25
Gross alpha (pCi/L) 932 52 1.3 10 15 2
Gross beta (pCi/L) 10/32 96 23 20 50 1
2-Butanone {(pg/L) 1/32 1.0BJ [.OBJ ~1.0 d d
2-Hexanone {pg/L) 2/32 1.0B] 1.0BJ ~1.0 d d
4-Methyl-2-pentanone (Lg/L) 10/32 2.0B} 1.0BJ ~1.9 d d
Acetone (pg/l.) 10/32 5.0BJ] 1.0Bl] ~3.0 d d
Methylene chioride {ug/L) 5/32 6.0B 1.0BJ ~2.0 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required diluticn and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

4Not applicable.
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Table 5.21. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeclogic Regime

Landfill [}
Number detected/ Detected results Number
Reference  of values
Parameter number of et 4

samples Maxé Min¢ AV valuer  exceeding

reference
Chloride {mg/L) 10/28 110 1.0 22 250 0
Fluoride {mg/L) 1728 0.10 0.10 0.10 4 0
Nitrate nitrogen {mg/L} 13/28 0.73 0.23 0.41 10 0
Sulfate (mg/L) 27/28 22 1.0 58 250 0
Aluminum [CAP (mg/L) 22/28 100 0.020 11 0.2 12
Aluminum filtered ICAP {mg/L} 14/28 0.81 0.020 0.096 0.2 !
Arsenic ICAP (mg/L} 4/28 0.26 0.061 0.15 0.05 4
Barium ICAP (mg/L) 28/28 0.18 0.0077 0.029 i 0
Barium filtered 1ICAP {mg/L} 28/28 0.032 0.0077 0.015 i {
Beryllium ICAP (mg/L} 7/28 0.010 0.0004 0.0038 d d
Beryllium filtered ICAP (mg/L) 1728 0.0003 0.0003 0.0003 d d
Boron ICAP (mg/L) 2328 0.12 0.0050 0.022 d d
Boron filtered ICAP (mg/l.) 27/28 0.064 0.0051 0.020 d d
Cadmium AAS {mg/L) 2728 0.0037 0.0025 0.0031 0.005 0
Calcium ICAP (mg/L) 28/28 94 26 43 d d
Calcium filtered ICAP (mg/L) 28/28 58 27 37 d d
Chromium AAS (mg/L} 7128 12 0.012 28 0.G5 5
Chromium filtercd AAS (mg/L) 3/28 24 0012 (.82 0.05 2
Cobalt ICAP (mg/L) 5/28 0.14 0.0087 0.076 d d
Cobalt filtered [CAP (mg/L) 4/28 0.033 0.0054 0.014 d o
Copper ICAP (mg/L) 13/28 0.34 0.0042 0.072 1 0
Copper filtered ICAP (mg/L) 3/28 0.029 0.0057 0.0i5 1 0
tron ICAP {mg/L) 27728 180 0.016 17 03 14
Iron filtered ICAP (mg/L) 24/28 22 (.0060 0.12 0.3 !
Lead AAS (mg/L) 10/28 0.63 (0.0058 0.18 0.05 ht
Magnesium ICAP (mg/L) 28/28 55 15 26 d o
Mugnesium filtered I[CAP (mg/L) 28/28 34 15 22 o of
Manganese ICAP (mg/L) 14/28 23 (G.0011 0.33 0.05 8
Manganese filtered TCAP (mg/L) 16/28 0.69 0.0016 0.092 0.05 2
Mercury CVAA (mg/L)y 4/28 0.0010 0.0002 0.0006 0.002 0
Molyhdenum ICAP (mg/L} B/28 0.13 0.011 0.039 d o
Molyhdenum fiitered [CAP (mg/L) 4/28 0.019 0,010 0.015 d d
Nickel [CAP (mg/L) 5/28 4.4 0.029 1.7 d d
Nickel [iltered ICAP (mg/L) 4/28 1.5 0.011 0.51 d d
Polassium ICAP {mg/L) 19/28 18 0.64 36 d d
Polassium filtered ICAP (mg/L) 2128 7.2 0.61 1.8 d 7
Selenium filtered ICAP (mg/L) 1/28 0.053 0.053 0.053 0.01 !
Silver ICAP (mg/L) 1/28 0.0099 0.009% 0.0099 0.05 0
Silver filtered ICAP {mg/1.} 1/28 (.0063 0.0063 0.0063 0.05 0
Sodium ICAP (mg/L} 28/28 7.1 0.46 1.8 d d
Sodium filtered ICAP (mg/L) 28/28 12 0.47 2.0 d d
Strontium ICAP (mg/L) 28/28 0.11 0.012 0.032 d d
Steontium filtered ICAP (mg/1.) 28128 0.16 0.012 1.033 d d
Uranium fluorimetric (mg/L) 8/28 0.0040 0.0010 0.0021 0.02 0
Uranium filtered fluorimetric {mg/L} 9/28 0.0020 0.0010 0.0013 0.02 0
Vanadium ICAP (mg/L) B/28 0.32 0.0071 0.11 d e
Zinc ICAP {mg/L} 28/28 1.7 (0.0032 016 5 0
Zine filtered ICAP (mg/L) 27/28 0.15 ¢.0036 0.018 5 0
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Table 5.21 {continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of luec cedi

samples Max® Min? AvP vaie exceeding

reference
Conductivity, field measurement (imhos/cm) di2g 690 240 360 d d
Dissolved oxygen, field measurement (ppm) di28 15 1.3 6.5 d d
pH, field measurement (standard units) di28 8.7 4.3 73 6.5/8.5 4
Redox, field measurement (mV) di28 250 -81 110 d d
Water temperature, field measurement (°C}) d/28 18 13 15 30.5 0
Alkalinity-HCO3 {(mg/L) 28/28 230 120 170 d d
Conductivity (umhos/cm) 28/28 640 260 380 d d
Dissolved solids (mg/L} 28/28 420 150 210 500 0
pH (standard units) 428 8.0 7.1 7.7 6.5/8.5 0
Total organic carbon (mg/L) 21/28 11 1.0 36 d d
Total organic halide (pg/L) 328 52 13 34 d d
Total suspended solids (mg/L) 19/28 1200 1.0 200 d d
Turbidity (NTU) 28/28 2000 0.50 190 1 23

Gross alpha {pCi/L) 14/28 39 14 6.5 15

Gross beta (pCi/L} 10/28 120 27 23 50 1
1,1-Dichloroethane (ug/L) 1/28 0.90J 0.50] ~0.90 d d
1,2-Dichloroethene (pg/L.) 1728 4.0] 4.0J ~4.() 70 0
4-Methyl-2-pentanone {jig/L} 4/28 2.0BJ 1.0BJ ~17 d d
Acetone (ug/L) 6/28 20B 2.0BJ ~5.8 d d
Methylene chloride (pg/L) 9128 22B 1.0B] ~4.1 d d
Trichloroethene {pg/L} 1/28 6.0 6.0 6.0 5 1

aThe data qualifiers J = the value is estimaied, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable.
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Table 5.22, Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Landfili IV

Number detected/ Detected results Number
Reference  of values
Paramctcr number of et 4

samples Max® Min“ Avb vale gxceeding

reference
Chloride (mg/L) 19/20 25 1.0 1.6 250 0
Fluoride (mg/L) 1/20 0.20 0.20 0.20 4 0
Nitrate nitrogen (mg/L) 12/20 0.60 (.25 (.35 10 0
Sulfate (mg/L} 12720 7.0 1.1 3.0 250 0
Alumninum ICAP (mg/L) 20/20 3.0 0.031 0.36 0.2 8
Aluminum filtered ICAP (mg/L) 9/20 0.11 0.021 0.050 0.2 0
Barium ICAP (mg/L) 20/20 0.029 0.0073 0.015 l 0
Barium filtered [CAP (mg/L.) 20/20 (0.029 0.0062 (1014 1 0
Beryllium ICAP (mg/L.) 520 0.0015 0.0003 0.0009 d d
Boron ICAP (mg/L) 19720 0.69 0.0045 0.063 d d
Boron filtered ICAP (mg/L) 2020 0.62 0.0054 0.076 d d
Calcium ICAP (mg/L) 2020 52 25 35 d d
Calcium filtered ICAP (mg/L) 20020 50 25 32 d d
Chromium AAS {mg/L) 220 0.17 (0035 .10 (.05 |
Cobalt ICAP (mg/L) 1720 .011 .011 0.01 d d
Cabalt filtered ICAP (mg/L} 1/20 (0.035 0.035 0.035 d d
Copper ICAP (ing/L) 8/20 0.011 (1.0048 0.0076 1 0
Copper filtered ICAP {mg/L) 5720 0.0068 (.0045 0.0058 1 0
TIron ICAP (mg/L) 20/20 4.1 0.035 0.66 0.3 &
Iron filtered ICAP (mg/L) 8/20 4.8 0.0067 (.61 0.3 |
Lead AAS (mg/L) 6/20 0.021 0.0043 0.0086 0.05 4]
Magnesium JCAP {mg/L) 20120 32 15 2t d )
Magnesium filtered ICAP (mg/L) 20720 n I3 18 d d
Manganese [CAP (mg/L) 15/20 0.26 0.0021 0.028 0.05 3
Manganese filtered ICAP {mg/L.} G120 0.84 0.00t0 (0097 .05 ]
Mercury CVAA (mg/L) 1120 0.0002 0.0002 0.0002 0.002 0
Nickel [CAP (mg/l.} 7120 0.60 0,017 0.11 d d
Nickel filtered ICAP (mg/L} 5/20 1.9 0.017 0.40 d d
Potussium ICAP (mg/L} 14720 4.4 0.60 1.9 e d
Potassium filtered 1ICAP (mg/L} 15/20 47 0.60 2.0 d d
Sodium ICAP img/L) 20/20 4.7 (.52 .4 d 7
Sodium {tltered TCAP (mg/L.) 2020 4.6 0.51 1.5 d d
Strontinm ICAP (mg/L) 20/20 0.040 (.0097 0.016 e 1)
Strontivm filtered JICAP (mg/L) 20120 0.089 0.0003 0.020 d I
Uranium filtered fluorimetric {mg/L} 320 0.0010 0.0010 0.0010 0.02 0
Vanadium ICAP (mg/L) 2720 0.014 0.0064 0.010 e d
Zinc [CAP {mg/L} 20020 012 0.0063 0.029 5 0
Zinc filtered ICAP (mg/L) 19/20 0.049 0.0020 0.012 3 0
Conductivity. ficld measurement (Umhos/cm) /24 460 230 300 o d
Dissolved oxygen. ficld measurement (ppm) a/ld I 59 7.9 d d
pH. field measurement (standard units) dig 8.4 6.9 77 0.5/8.3 0
Redox, field measurement (mV) 4724 280 20 200 d da
Water temperature. ficld measurement (°C) 424 19 13 15 30.5 0
Alkalinity-HCOx (mg/L) 20720 2710 130 160 d d
Chemical oxygen demand (mg/1.) 3/20 23 5.0 11 d d
Conductivity (Lmhos/cm) 20/20 441} 200 00 d d
Dissolved solids (mg/L) 20020 260 130 170 500 0
pH (standard units) 420 8.2 6.8 7.8 6.5/8.5 0
Total organic carben (mg/L) 11720 16 1.0 39 d d
Total organic halide (ug/l.) 12/20 59 12 30 d d
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Table 5.22 (continued)
Number detected/ Detected results Number
Reference of values
Parameter number of Tuec &

samples Max? Min® AvP vaiue exceeding

reference
Total suspended solids (mg/L) 18/20 320 20 37 d d
Turbidity (NTU) 20720 160 24 21 1 20
Gross alpha (pCi/L) 9720 36 1.8 6.0 15 1
Gross beta (pCi/L) 11/20 45 2.3 7.7 50 0
1,1,1-Trichloroethane {pg/L) 4/20 2.0J 0.60) ~1.4 200 0
Methylene chloride (ug/L} 720 2.0BJ 1.0B] ~1.7 d d
Toluene (pg/l) 3720 0.70B) 0.50BJ ~0.63 1000 0

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

4Not applicable,
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Table 5.23. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Rogers Quarry

Number detected/ Detected results Number
Reference  of values
Parameter number of e i

samples Max Min® AV vae exceeding

reference
Chloride img/L) 16/16 90 1.3 22 250 0
Fluoride (mg/L) 14/16 0.90 (1.20 0.50 4 0
Nitrate nitrogen (mg/L) 4/16 9.3 24 5.5 10 0
Sulfate (mg/L) 16/16 76 17 34 250 0
Aluminum [CAP {(mg/L}) 10/16 1.6 0.022 0.26 0.2 2
Aluminum filtered ICAP (mg/L) 13/16 (1.89 0.023 0.11 02 |
Arsenic filtecred [CAP (mg/L) 1116 0.061 0.061 0.061 0.05 1
Barium ICAP (mg/L)} 16/16 0.25 0.021 0.10 1 it
Barium filtered ICAP (mg/L) 16/16 0.25 0.021 0.10 1 0
Beryllium [CAP (mg/L.) 416 0.0005 0.0003 0.0004 d d
Beryllium filtered ICAP {mg/L.) KTa L) 0.0005 0.0003 0.0004 d o
Boron ICAP (mg/L) 16/16 0.63 0.010 0.22 d d
Boron filtered ICAP (mg/L) 16/16 0.61 0.024 .22 d d
Calcium ICAP (mg/L) 16/16 120 17 72 d d
Calcium filtered TCAP (mg/L) 16/16 120 16 68 d d
Cobalt filtered ICAP (mg/L) /16 0.0073 0.0073 0.0073 d d
Copper [CAP (mg/L.) 516 0.0089 0.0046 0.0069 1 0
Copper filtered ICAP (mg/L} 5/16 0.017 0.0057 0.0098 ] 4]
[ron FCAP (mg/L) 16/16 1.8 0.021 0.46 0.3 7
Iron filiered ICAP (mg/L} 15/16 1.0 0.013 0.34 03 3
Magnesium ICAP {mg/L} 16/16 36 7.6 20 d o
Magnesium filtcred ICAP (mg/L) 16/16 a5 7.6 21 d d
Manganese ICAP {mg/L} 15/16 0.71 0.0012 0.11 0.05 7
Manganese filtered ICAP (mg/L.) 14/16 0.16 0.0015 0.055 0.05 t
Nickel filtered ICAP {mg/L} 1/16 0.010 0.010 0.010 d d
Potassium ICAP (mg/L) 15/16 16 1.4 30 d d
Potassium filtered ICAP (mg/L) 16/16 15 1.5 31 d d
Selenium filtered ICAP (mg/L) 1716 0.054 0.054 0.054 0.01 ]
Silver filtered ICAP (mg/L) 2716 0.093 0.0080% 0.051 0.05 1
Sodium ICAP {mg/L) 16/16 100 1.6 36 d d
Sodium filtered 1ICAP (mg/L) 16/16 100 1.5 36 d d
Strontium ICAP (mg/L) 16/16 25 0.064 1.0 d d
Strontium filtered ICAP (mg/L) 16/16 24 0.16 1.1 d d
Uranium flucrimetric (mg/L) 1116 0.0010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L.) 1/16 0.0010 0.0010 0.0010 0.02 0
Zinc ICAP (mg/L) 15/16 0.077 0.0024 0.017 3 0
Zinc filtered ICAP (mg/L) 14/16 0.039 0.0021 0.011 5 0
Conductivity, ficld measurement (Lmhos/cm} 6 840 400 390 d d
Dissolved oxygen, ficld measurement (ppm) diG 7.6 0.40 2.9 d d
pH. ficld measurement (standard units) dile 8.2 6.8 7.4 6.5/8.5 0
Redox, licld measurement {(mV) diie 220 270 -81 d d
Water temperature, ficld measurement (°C) df16 23 1 16 305 0
Alkalinity-HCO1 (mg/L.) 16/16 420 160 270 d d
Conductivity (pmhos/cm} 16/16 910 380 630 d d
Dissolved solids (mg/L) 16/16 550 230 380 500 4
pH (standard units) 4o 84 7.0 7.6 6.5/8.5 0
Total suspended solids (mg/L) 9/16 19 1.0 6.0 d d
Turbidity (NTU) 16/16 27 0.40 77 1 13
Gross alpha (pCi/L) 316 7.3 20 34 15 0
Gross beta (pCi/L) 12/16 58 2.5 10 50 1
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Table 5.23 {continued)

Number detected/ Detected results Number

Parameter number of Reference  of vah.fcs

samples Max? Min® AvP valuet exceeding

reference
1,1,2,2-Tetrachloroethane (pLg/L) 1/16 1.0¥ 1.0] ~1.0 d d
2-Butanone (ug/L}) 4/16 14B 128 ~13 d d
2-Hexanone (pg/L.) 1116 3.0 3.01 ~3.0 d d
4-Methyl-2-pentanone (pg/L) /16 3.01 1.¢CJ ~1.7 d d
Acetone (Ug/L) 6 7.0BJ 2.0B] ~3.7 d d
Bis(2-cthylhexylthalate (pg/L} 316 20 1.0 1.7 d d
Di-n-butylthalate (11g/1.) 4/16 (.80 0.20 0.50 d d
Diethylthalate (yg/L} 4/16 0.70 0.30 0.40 d d
Ethylbenzene {ug/L) 1/16 2.0} 2.0 ~2.0 700 0
Methylene chloride {pg/l.) 2/16 2.0B] 2.0BJ ~2.0 d d
Phenol (pg/L) 1/16 0.90 0.90 0.90 d d
Tetrachloroethene (pg/L) 1/16 1.01 1.0J ~1.0 5 )]
Toluene (pg/L) 1/16 1.0J 1.0J ~1.0 1000 0
Trichloroethene (ug/L) 1/16 1.0J 1.0) ~1.0 5 0

%The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

tSee Table 5.1.

4Not applicable.
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Tabie 5.24. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime
Chestnut Ridge Sediment Disposal Basin

Number detected/ Detected results .'\'umbcrr
Reference  of values
Parameter number of luet i

samples Max® Min® Av? value exeecding

reference
Chloride (mg/L) 19/32 3.0 1.0 1.9 250 0
Fluoride (mg/L.) 8/32 1.0 0.10 0.51 4 0
Nitrate nitrogen (mg/L) 7/32 0.30 0.20 0.26 1} 0
Sulfate (mg/L) 29/32 190 1.0 33 250 0
Aluminum ICAP {mg/L.) 28/32 12 0.022 13 02 17
Aluminum filtcred ICAP (mg/L) 16/32 4.5 0.622 0.37 0.2 4
Barium ICAP (mg/L) 3232 0.049 0.0082 0.023 1 0
Barium filtered ICAP (mg/L) 32/32 11 0.0072 0.021 1 0
Beryllium ICAP (mg/L) 10/32 (3.0046 (.0003 0.0010 d d
Beryllium filtered ICAP (mg/L) 32 (0.0014 (0.0003 0.0007 d d
Boron ICAP {mg/L) 332 .076 (0.0043 0.020 d d
Boron filtered ICAP (mg/L) 20/32 0.029 (.0072 0.017 d d
Calcium ICAP (mg/L) 32/32 160 21 30 d d
Calcium filtered ICAP (mg/L) 32/32 73 17 41 d d
Chromium AAS (mg/L.) 6/32 0.022 0.010 016 0.05 0
Chromium filtered AAS (mg/L.) 232 0.014 0.012 0.013 (.05 0
Cobalt ICAP (mg/L) 2/32 0.0088 0.0075 0.0081 d d
Copper ICAP (mg/L) 13/32 0.048 0.0043 0.014 1 0
Copper filtered ICAP (mg/L.) 8/32 0.015 0.0042 (L.O088 | 0
Iron ICAP (mg/L} 32/32 23 0.069 1.7 0.3 23
Iron filtered ICAP (mg/L) 29/32 77 0.0058 041 0.3 3
Lead AAS (mg/L) 11/32 0.068 0.0041 0.022 0.05 2
[.cad filtered AAS (mg/L) 3432 0.022 0.0042 0.011 0.05 N
Magnesium ICAP (mg/L) 32132 93 12 28 o d
Magnesium filtered ICAP (mg/L) 3232 42 11 24 d o
Manganese ICAP (mg/L) 31432 0.74 0.0015 0.069 0.05 9
Manganese filtered ICAP (mg/L) 22432 1.4 0.0010 0.083 0.05 2
Molybdenum [CAP (mg/L) 1/32 0.011 0.011 0.011 d d
Molyhdenum filtered ECAP (mg/l.) 2132 0.014 0.010 0.012 d d
Nickel ICAP (mg/L) 8/32 0.058 0.013 0.021 d d
Nickel filtered ICAP (mg/L) 7/32 0.020 001N 0.6 d d
Potassium ICAP (mg/L.) 32/32 7.4 0.62 34 d d
Potassium filtered [CAP (mg/L) 32/32 6.2 0.74 33 d o
Sefenium ICAP {mg/L) 1/32 0.053 0.053 0.053 0.01 1
Sodium [CAP {mg/L) 32132 8.3 0.47 2.5 d d
Sodium filtered ICAP (mg/L) 32132 8.2 (.25 2.6 d d
Strontium FCAP {mg/L) 32732 3.0 016 0.39 d d
Strontium filtered ICAP (mg/L) 32/32 RN 0.014 0.39 d d
Cranium fluorimetric (mg/L) 19/32 0.019 0.0010 0.0032 (002 0
Uranium filtered fluorimetric {mg/L} 21/32 0.0050 0.0010 0.0017 .02 o
Vanadium ICAP (mg/L.) 6/32 0.045 0.0067 0.017 o d
Vanadium filtered ICAP (mg/L} 2/32 0.015 0.0053 0.010 d d
Zinc ICAP (mg/L) 30/32 0.36 0.0022 0.038 5 0
Zinc filtered ICAP {mg/L) 30032 012 0.0034 0.015 5 0
Conductivity, field measurement (dmhos/cm) /32 684 190 380 d d
Dissolved oxygen, field measurement (ppm} df32 87 3.40 55 d d
nH. licld measurement (standard units) df32 11 6.7 79 6.5/8.5 5
Redox. ficld measurement (mV) di32 320 =214 140 d d
Water temperature, ficld measurement (°C) /a2 19 11 15 30.5 0
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Table 5.24 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of luec P

samples Max? Min? Av? vale exceeding

reference
Alkalinity-CO3 {mg/L} 6/32 120 4.0 26 d d
Alkalinity-HCO3 (mg/L)} 32732 360 40 180 d d
Conductivity (umhos/cm) 32132 700 220 410 d d
Conductivity, Rep. 2 (umhos/cm) 3232 700 220 410 d d
Conductivity, Rep. 3 (umhos/cm) 32/32 700 220 410 d d
Conductivity, Rep. 4 (tmhos/cm) 32/32 700 210 410 d d
Dissolved solids (mg/L.) 3232 480 130 250 500 0
pH (standard units) di32 99 7.3 8.0 6.5/8.5 4
pH, Rep. 2 (standard units) df32 9.9 7.3 8.0 6.5/8.5 5
pH, Rep. 3 (standard units) df32 9.9 7.3 8.0 6.5/8.5 4
pH, Rep. 4 (standard units) d/32 9.9 7.3 8.0 6.5/8.5 5
Phenols (mg/L} 1132 0.050 0.050 0.050 d d
Total organic carbon (mg/L) 17/32 60 1O 8.9 d d
Total organic carbon, Rep. 2 (mg/L.) 21/32 69 1.0 74 d d
Total organic carbon, Rep. 3 (mg/L) 23/32 68 1.0 6.1 d d
Total organic carbon, Rep. 4 (mg/L) 24/32 110 1.0 7.3 d d
Total organic halide(pg/L) 11/32 44 10 22 d d
Total organic halide, Rep. 2 (ug/L}) 9/32 33 10 18 d d
Total organic halide, Rep. 3 (pg/L) 9/31 29 11 16 d d
Total organic halide, Rep. 4 (ug/l.) 11/30 36 12 17 d d
Total suspended solids (mg/L.) 30/32 8100 LO 430 d d
Turbidity (NTU) 3232 4000 34 210 1 32

Gross alpha (pCi/L) 21/32 17 1.6 39 15

Gross beta (pCi/L) 19/32 27 2.7 7.5 50 0
2-Butanone (ug/L) 2/32 16B 16B ~16 d d
4-Methyl-2-pentanone (ug/L) 7/32 6.0DJ 1.0BJ ~2.3 d d
Acetone (ug/L) 5/32 8.0BJ 3.0BJ ~54 d d
Bis (2-ethylhexyl)phthalate (pg/L) 4/32 2.0BJ 0.60BJ ~1.6 d d
Di-N-butylphthalate (ng/L} 6/32 0.60BJ 0.20B1 ~0.30 d d
Diethylphthalate (pLg/L) 3/32 0.60BJ 0.201 ~(.43 d d
Methylene chloride {(pg/L.) 5/32 2.0BJ 2.0BJ ~2.0 d d
Toluene (g/L) 3/32 0.60BJ (,50B] ~0.57 1600 0

“The data qualifiers I = the value is estimated, B = the parameter was also found in the laboratery blank, and D = the sample
required dilution and reanalysis.

5The -~ prefix indicates that qualified values were used in the calculation of the mean.

See Table 5.1.

“Not applicable.
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Table 5.25. Constituents in groundwater at the Y-12 Plant site

Chestnut Ridge Hydrogeologic Regime

United Nuclear Site

Number detected/ Detected results Number
Reference  of values
Parameter number of aluet g
samples Max¢ Min? Avb vae exceecung
reference
Chloride (mg/L} 23/24 18 1.0 8.6 250 0
Nitrate nitrogen (mg/L) 23724 1.3 0.20 0.90 10 0
Sulfate {mg/L) 17724 6.6 1.0 316 250 0
Aluminum [CAP (mg/L) 19/24 0.87 0.022 0.21 02 5
Aluminum filtered ICAP (mg/L) 12/24 0.42 0.021 0.074 0.2 1
Barium ICAP (mg/L} 24124 0.031 0.0061 0.016 1 0
Barium filtered ICAP (mg/L) 24/24 0.028 0.0030 0014 1 0
Boron 1CAP {mg/L} 21724 (0.036 0.0049 0.015 d d
Boron filicred 1CAP (mg/L) 21/24 0.037 0.0047 0.013 d d
Calcium ICAP (mg/L)} 24/24 59 27 42 d d
Calcium filtered ICAP (mg/L) 2424 60 4.1 40 d d
Chramium AAS (mg/L) 8/24 1.5 0.011 022 0.05 2
Cohait ICAP {mg/L} 1724 0.018 0.018 0.018 d d
Copper ICAP (mg/L) 4/24 0.021 (10051 0.012 1 0
Copper filtered ICAP (mg/L.) 5/24 0.013 0.0045 0.0085 1 0
Iran ICAP (mg/L) 21/24 19 0.0071 1.2 0.3 8
[ron filtered ICAP (mg/L) 14/24 0.89 0.0055 0.12 0.3 2
Lead AAS (mg/L) 2/24 0.0072 0.0055 0.0064 0.05 b
Lead filtered AAS (mg/L} 1/24 0.0055 0.0055 0.0055 0.05 0
Magnesium ICAP (mg/L) 24/24 34 15 23 d d
Magnesium filtered ICAP (mg/L.) 24/24 34 1.2 23 d 7)
Manganese ICAP (mg/L) 1724 0.33 0.0010 0.031 0.05 2
Manganese filtered ICAP (mg/L) 9/24 0.016 G.0011 0.0067 0.05 0
Nickel ICAP {mg/L) 10/24 (.46 0.010 0.12 d o
Nickel filtered ICAP (mg/1.) 10724 0.19 0.011 0.079 d d
Potassium [CAP (mg/L) 22/24 1.6 0.60 0.97 o d
Potassium filtered ICAP {mg/L)} 20724 1.8 (.66 1.0 d I
Sodium ICAP (mg/L) 24724 9.5 0.48 39 d d
Sodium filtered ICAP (mg/L) 24/24 99 0.50 29 d d
Strontium ICAP (mg/L) 24/24 0.026 0.0094 0.016 d d
Strontiuim filtered [ICAP (mg/L) 24/24 0.024 0.0088 0.015
Uranium [uerimetric (mg/L} 4/24 0.0010 0.0010 0.0010 0.02 0
Urantum tiltered fluorimetric (mg/L) 4/24 0.0610 0.0010 0.6010 0.02 0
Vanadium ICAP (mg/L) 17124 0.0081 0.0081 0.0081 d d
Zinc ICAP (mg/L.) 24424 0.022 0.0028 0.0090 5 0
Zine filtered ICAP (mg/L) 22124 0.022 0.0031 0.0088 5 0
Conductivity. field measurement (umhos/cm} d/24 490 210 370 d d
Dissolved oxygen, field measurement (ppm} di24 9.2 1.2 3.5 d d
pti. ficld measurement (standard units) 24 8.2 7.1 7.6 6.5/8.5 {
Redox, field measurement (mV) diz2d 290 88 190 d d
Water temperature, ficld measurement (°C) 4124 23 12 15 30.5 £
Alkalinity-HCOs (mg/L) 24/24 270 130 200 d d
Conductivity (imhos/cnn) 24i24 550 260 400 d e
Dissolved solids (mg/L) 24/24 320 120 210 500 0
{standard units) a4 8.1 7.3 7.7 6.5/8.5 0
Total suspended solids (mg/L) 16/24 63 1.0 14 d
Turbidity (NTU) 24/24 120 0.40 11 1 21
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Table 5.25 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples Max“ Min? AvP value exceeding

reference
Uranium-234 (pCi/L) 6/24 24 1.3 L5 20 0
Uranium-238 (pCi/L) 224 1.9 1.0 1.5 24 0
Gross atpha {(pCi/L) 8/24 4.4 2.0 27 15 0
Gross beta (pCi/L) 11/24 19 2.5 5.1 50 0
2-Butanone {pg/L) 3724 13 3.0BJ ~13 d d
4-Methyl-2-pentanone (pg/L} 5124 2.0BJ 1,6BI ~1.6 d d
Acetone (pg/L) 524 9.0BJ 2.0BJ ~4.6 d d
Carbon disulfide (ug/l.) 2/24 1.0BJ 1.0BJ ~1.0 d d
Chloroform {1tg/L) 4/24 1.01 0.90] ~0.98 100 0
Ethylbenzene (jg/l) 1/24 1.0J 1.0J ~1.0 700 0
Methylene chloride (pg/L) 224 1.0BJ 1.0BJ ~1.0 d d
Xylenes (LLg/L) 224 1.0BJ 1.0BI ~1.0 10,000 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
“Not applicable.
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Table 5.26. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Background
Number detected/ Detected results Number
Reference  of values
Parameter number of Juec i

samples Max“ Min* Avh vae exceeding

reference
Chlaride (mg/L) 24/28 67 2.6 17 250 0
Fluoride (mg/L) 22/28 0.30 0.10 0.18 4 0
Nitrate nitrogen {mg/L) 5/28 39 0.50 1.2 10 0
Sulfate (mg/L) 28/28 190 1.6 34 250 0
Aluminum ICAP (mg/L) 28/28 26 0.043 1.4 0.2 16
Aluminum filtered ICAP (mg/L) 15/28 27 0.027 1.8 0.2 ]
Arsenic ICAP (mg/L) 2128 0.064 (1.060 0.062 0.05 2
Arsenic filtered ICAP (mg/L) 1/28 0.063 (.063 0.063 0.05 1
Barium ICAP {mg/L} 28/28 0.37 0.027 0.18 1 0
Barium filtered ICAP (mg/L) 28/28 0.33 0.025 0.16 | 0
Beryllium ICAP (mg/L) 1/28 0.0011 0.0011 0.0011 d d
Beryllium filtered ICAP (mg/L) 1/28 0.0011 0.0011 0.0011 d d
Boron [CAP (mg/L) 28/28 0.63 0.0093 0.050 d d
Boron filtered ICAP {mg/L) 28/28 0.64 0.011 0.031 d d
Cadmium AAS (mg/L} 2/28 0.0086 0.0020 0.0053 0.005 i
Cadmium filtered AAS {mg/L} 1/28 0.0097 0.0097 0.0097 0.005 1
Calcium ICAP (mg/l.) 28/28 150 44 85 d d
Calcium filtered ICAP (mg/L) 28/28 160 41 8O d d
Chromium AAS (mg/L) 8/28 0.30 0.e11 0.078 0.05 3
Cobalt ICAP {mg/L) 4/28 0.023 0.0053 0.010 d o
Cobalt filtered ICAP (mg/L) 2/28 0.020 0.0058 0.013 d d
Copper [ICAP (mg/L) 12/28 0.038 0.0040 0.0086 1 0
Copper filtered ICAP {mg/L) 9/28 (.58 0.0045 0.075 1 f
Iron ICAP (mg/L) 28/28 38 0.077 2.8 03 19
Iron filtered ICAP (mg/L) 23/28 36 0.0056 2.0 0.3 6
f.ead AAS (mg/l.) 1/28 0.016 0.016 0.016 0.05 0
Magnesium [ICAP (mg/l.) 28/28 46 5.8 16 e d
Magnesium filtered ICAP {mg/L.) 28728 47 5.6 16 e d
Manganese ICAP (mg/L) 28/28 2.7 0.0G75 (1.50 0.05 16
Manganese filtered [CAP (mg/L) 28/28 2.6 0.0012 (145 0.05 9
Mercury CVAA (mg/L) 4/28 0.0024 0.0002 0.0008 0.002 |
Mercury filered CVAA (mg/L) 1/28 0.0005 0.0003 0.0005 0.002 0
Nickel ICAP (mg/L.) 7/28 0.21 0.014 0.092 ) d
Nickel filtered ICAP {mg/L) 10/28 0.13 0.010 0.058 e d
Potassium [CAP (mp/L) 28/28 8.6 i4 24 d d
Potassium liltered ICAP (mg/L) 28/28 8.6 1.1 23 d d
Silver ICAP (mg/L) 1/28 0.0062 0.0062 0.0062 0.05 0
Sodivm ICAP {mg/L) 28/28 28 6.9 15 d d
Sodium filtered ICAP {mg/L) 28/28 28 6.4 15 d d
Strontium ICAP (mg/L) 28/28 0.49 0.079 0.25 d d
Strontium filtered ICAP {mg/L) 28/28 0.56 0.079 0.24 d of
Uranium fluorimetric {mg/L) 10728 0.0020 0.0010 0.0011 0.02 0
Uranium filtered uorimetric (mg/L) 13/28 {1.0080 £.0010 (L0022 0.02 0
Yanadium [CAP {mg/L) 228 0.031 0.0055 (0.018 d d
Vanadium filtered ICAP {mg/L} 1/28 0.031 0.031 0.031 d d
Zinc 1CAP (mg/L) 28/28 0.14 0.0042 0.022 5 0
Zinc filtered ICAP (mg/l.) 27128 0.19 0.0G31 (L022 5 0
Conductivity. field measurement (umhos/cr) di28 1160 310 550 d d
Dissolved oxygen. field measurement (ppm) df2g 13 0.60 4.1 d d
pH. lield measurement (standard units) di28 7.9 6.1 7.1 6.5/8.5 1
Redox. field measurement (mV) di28 260 =230 110 d d
Water temperature, ficld measurement (°C) dl28 23 82 17 305 O
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Table 5,26 {continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of - ]

samples Max? Min® AP value exceeding

reference
Alkalinity-HCO3 (mg/L) 28/28 430 140 250 d d
Conductivity (umhos/cm) 28/28 1100 370 570 d d
Dissolved solids (mg/L) 28/28 750 220 370 500 4
pH (standard units) df28 8.1 6.7 7.4 6.5/8.5 {}
Total petroleum hydrocarbons (mg/L) 3/3 0.010 0.010 0.010 1 0
Total suspended solids {mg/L} 28/28 1900 2.0 150 1 0
Turbidity (NTU) 28728 900 2.0 72 1 28
Gross alpha (pCi/L) 9/28 69 1.6 10 I5 1
Gross beta (pCi/L)} 13/28 240 28 23 50 1
1,1,1-Trichloroethane (ug/.) 328 2.0B] 2.0BJ ~2.0 200 0
1,1-Dichlorcethane (pg/L) 2/28 20] 20) ~2.0 d d
1,2-Dichloroethene (ug/L) 4/28 33 17 25 70 0
4-Methyl-2-pentanone (ug/L) 4/28 3.0BJ 2.0BJ ~2.5 d d
Acetone (ug/L) 6/28 94B 4.0BJ ~27 d d
Methylene chloride (pg/L) 6/28 2.0BJ 1.0BJ ~1.3 d d
Tetrachloroethene (pg/L) 4/28 5.0 2.01 ~3.5 5 0
Trichloroethene (Lg/1.} 4/28 5.0 2.0} ~38 5 0
Vinyl chlorde (ug/L) 3/28 301 2.01 ~2.3 2 1

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D) = the sample
required dilution and reanalysis,

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

4Not applicable.
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Table 5.27. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Beta-4 Security Pit

Number detected/ Detected results Number
Reference  of values
Paramcter number of lue a4

samples Max? Min? Av value exececing

reference
Chloride (mg/L) 8/8 43 2.1 37 250 0
Fluoride {mg/l.) 4/8 0.20 0.10 0.15 4 0
Suvlfate (mg/L) 8/8 22 9.1 13 250 0
Aluminum ICAP (mg/L) 8/8 20 0.75 6.9 0.2 8
Aluminum filtered ICAP (mg/L) 6/8 0.27 0.073 0.12 02 1
Bartum ICAP (mg/L) &8 0.66 0.29 0.37 1 0
Barium filtered ICAP (mg/L) B/8 0.29 0.16 0.21 1 O
Beryliium ICAP {mg/L} 3/8 0.0008 0.0003 0.0005 d d
Beryilium filtered ICAP (mg/L) 1/8 0.0003 0.0003 0.0003 d d
Boron ICAP (mg/L) 8/8 0.082 0.0084 0.037 d d
Boron filtered ICAP {mg/L) 878 0.95 0.011 0.26 d d
Calcium ICAP (mg/L) 8/8 83 66 74 d d
Calcium filtered ICAP (mg/L) 8/8 83 57 70 d d
Chromium AAS (mg/L) 6/8 0.11 0.015 0.041 0.05 i
Cobalt ICAP (mg/L) 4/8 0.023 0.0056 0.011 d d
Copper 1CAP {mg/L) 6/8 {.065 01.0063 0.024 1 0
Copper filtered ICAP (mg/L) 4/8 0.016 0.0046 0.0086 1 0
Iron ICAP {mg/L} B/8 24 0.82 8.0 0.3 8
Iron filtered ICAP (mg/L) 7/8 0.21 0.0051 0.063 0.3 it
Lead AAS (mg/L) 4/8 0.0082 (.0042 0.0059 0.05 f
Magnesium ICAP (mg/L) 8/8 10 6.1 7.5 d d
Magnesium filtered ICAP (mg/L) 8/8 6.7 53 58 d o
Manganese [CAP (mg/L) 8/8 2.0 (.32 0.91 .05 8
Manganese filtered ICAP (mg/L) B/8 023 (LO18 (0.062 0.G5 2
Nickel ICAP (mg/L) 518 0.032 0.014 0019 d d
Nicke! filtered ICAP (mg/L) 1/8 0.012 0,012 0.012 d u
Potassium [CAP {mg/L) 8/8 7.0 1.0 33 d o
Potassium filtered ICAP (mg/1) B/8 1.8 (.62 1.2 o d
Sodium [CAP (mg/L) B/8 7.0 5.5 6.4 ef d
Sodium filtered I[CAP (mg/l.) 8/8 8.4 5.6 6.0 d d
Strontium ICAP (mg/L) 88 0.17 .13 ).13 d o
Strontivm filtered ICAP (mg/L) 2/8 0.18 012 0.15 d d
Uranium fluorimetric (mg/L) 578 0.011 00010 0.0038 0.02 0
Uranium filtered fluorimetric (mg/L) 48 0.031 0.0010 0.0085 0.02 1
Vanadiurmn ICAP (mg/L) 58 0.020 0.0066 0.012 d d
Zinc ICAP (mg/L) 8/8 0.23 0.0068 .035 5 0
Zine filtered [CAP (mg/L) 7/8 0.15 0.0045 0.042 5 4]
Conductivity, field measurement (Lmhos/cm) /8 450 350 410 d d
Dissolved oxygen, ficld measurement (ppm) /8 39 0.80 2.5 d d
pH, field measurcment {standard units) dff 7.0 6.4 0.7 6.5/8.5 1
Redoy, ficld measurement (mV) i 270 180 240 d e
Water temperature, field measurement (°C) /8 21 97 18 30.5 0
Alkalinity-HCOz (mg/L.) 8/8 390 180 230 d d
Conductivity (umhos/cm} &/8 460 370 420 d d
Dissolved solids (mg/L) B/8 320 260 290 500 0
pH (standard units) di8 8.1 6.8 7.2 6.5/8.5 0
Total suspended solids (mg/L) B/8 480 18 170 d )
Turbidity (NTU) 8/8 300 13 97 1 8
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Table 5.27 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of et din
samples Max® Min? Avh vane exceecing
reference
Gross alpha (pCi/L) 6/8 12 2.8 7.8 15 0
Gross beta (pCi/L) 8/8 26 37 14 50 0
Methylene chloride {pg/L) 28 2.0BJ 2.0BJ ~2.0 d d

“The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

tSee Table 5.1.
dNot applicable.
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Table 5.28. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Exit Pathway-Traverse J

Number detected/ Detected results Number
Reference  of values
Parameter number of luet di
samples Max? Min® Avt vaiue exceeding
reference
Chloride (mg/L) 6/6 18 10 14 250 0
Fluoride (mg/L} 6 0.2( 0.10 0.17 4 0
Sulfate {mg/L) 6/6 21 9.6 15 250 {
Aluminum [CAP (mg/L) 5/6 32 0.026 0.69 0.2 1
Aluminum filtered ICAP (mg/L) 2/6 0.028 0.026 0.027 0.2 G
Barium ICAP {mg/L} 6/6 0.28 0.0049 0.14 1 0
Barium filicred ICAP (mg/L) 6/6 0.27 0.0071 0.14 1 0
Boron 1CAP {mg/L} 6/6 0.056 (.023 (1039 d d
Boron filticred ICAP (mg/L} 6/6 0.10 0.026 0.046 d d
Calcium ICAP (mg/L) 6/6 120 18 70 d d
Calcium filtered ICAP {mg/L) 6/6 130 17 0 d d
Copper ICAP (mg/L) 2/6 0.0048 0.0045 0.0046 1 0
Iron ICAP (mg/1.) 6/6 8.7 0.067 33 03 4
Iron filiered ICAP (mg/L) 6/6 0.47 (1.010 0.096 0.3 !
Lead AAS (mg/L) 2/6 0.015 (.0088 0.012 0.05 0
Magnesium ICAP (mg/L) 6/6 20 8.1 13 d d
Magnesium filtered ICAP (mg/L) 6/6 20 8.4 13 d d
Manganese ICAP {mg/L} 6/6 0.40 0.21 0.28 (1L.05 6
Manganese filtered ICAP (mg/L) 6/6 0.28 .16 0.23 .05 6
Molvbdenum ICAP (mg/L) 1/6 0.014 0.014 0.014 d d
Molybdenum filtered ICAP (mg/L) 1/6 0.018 0018 0.018 d d
Potassium ICAP (mg/L) 6/6 72 2.0 36 d d
Potassium filtered ICAP (mg/L) 6/6 6.9 2.0 30 d o
Sodium [CAP (mg/l.) 6/6 8.4 33 5.1 d d
Sodium filtered ICAP img/L) 6/6 16 34 6.8 d d
Strontium [CAP (mg/L) 6/6 0.26 0.045 0.16 d d
Strontium filtered ICAP (mg/L) 6/6 0.25 0.041 016 d d
Zinc ICAP (mg/L) 6/6 0.014 0.0047 0.0087 5 0
Zine filtered ICAP (mg/L) 6/6 0.0086 0.0042 0.0066 5 0
Conductivity, ficld measurement (pmhos/cm) dit 600 260 440 d d
Dissolved oxygen, ficld measurement (ppm) df6 2.2 0.50 1.2 d d
pH. field measurement {standard units) die 8.8 6.8 7.4 6.5/8.5 I
Redox, field measurement {mV) di6 170 -110 28 d d
Water lemiperature. field measurement (°C) d/6 18 14 3 30.5 0
Alkalinity-HCO1 (mg/L) 6/6 300 110 210 d d
Conductivity (mhos/cm) 6/6 620 300 470 d d
Dissotved solids (mg/L) 6/6 410 160 280 500 0
pH (standard units) dlt B3 7.3 7.7 6.5/8.5 0
Total suspended solids (mg/L) 6/6 3 2.0 16 d o
Turbidity (NTU) 6/6 39 2.8 16 ! 6
Gross alpha (pCi/L) 2/6 16 24 30 15 0]
Gross beta (pCi/l.) 4/6 6.1 22 4.3 50 0
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Table 5.28 {continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of et di

samples Max® Min® Av? vaine cxceeding

reference
Acetone (pg/L) 1/6 15 15 15 d d
Carbon tetrachloride (ug/L) 1/6 67 67 67 5 1
Chloroform (ug/L} 36 27 12 22 100 0
Methylene chloride (ug/L) 4/6 5.0 2.0BJ ~3.0 d d
Tetrachloroethene (pg/L) /6 4.0] 2.0] ~3.0 5 0]
Toluene (pg/L) /6 0.70BJ 0.70BJ ~0.70 1000 0
Trichloroethene {(pg/L) 1/6 1.0 1.0] ~1.0 5 o

®The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean,

tSee Table 5.1.

?Not applicable.
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Table 5.29. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Grid E-1

Number detected/ Detected results Number

Reference  of values

Parameter number of Jue ceadin

samples Max* Min# Avt valu ex e

reference
Chloride (mg/L} 4/4 9.4 2.6 6.0 250 0
Fluoride (mg/L) 4/4 0.20 0.10 0.18 4 0
Sulfate {mg/L) 4/4 12 8.7 10 250 0
Aluminum ICAP (mg/L}) 4/4 86 0.037 23 0.2 2
Aluminum filtered ICAP {mg/L} 2/4 0.073 0.036 0.054 0.2 0
Barium ICAP (mg/L) 4/4 1.3 0.28 0.56 1 !
Barium filtered ICAP (mg/L.) 4/4 0.28 0.15 0.21 1 0
Beryllium ICAP (mg/L) 2/4 0.6052 0.0004 0.0028 d d
Boron ICAP (mg/L) 4/4 0.089 0.016 0.055 d d
Boron filtered ICAP (mg/L) 4/4 0.058 0.021 0.039 d d
Calcium 1CAP (mg/L) 4/4 120 47 79 d d
Calcium filtered ICAP (mg/L) 4/4 94 43 69 d d
Chromium AAS (mg/L} 2/4 0.18 0.065 0.12 0.05 2
Cobalt ICAP (mg/L) 2/4 0.071 0.010 0.041 d d
Caobalt filtered ICAP {mg/L) 1/4 0.0064 0.0064 0.0064 d d
Copper [CAP (mg/L) 3/4 0.052 0.0071 0.023 I 0
Copper filtered TCAP (mg/L) 2/4 0.0066 0.0040 0.0053 1 0
Iron ICAP (mg/L) 4/4 120 0.16 31 (.3 3
Iron filtered ICAP (mg/L) 4/4 0.095 0.0091 (.059 .3 0
f.cad AAS (mg/L) 2/4 0.071 0.020 0¢.046 0.05 1
Magnesium ICAP (mg/L) 4/4 23 59 11 d d
Magnesium filtered ICAP (mg/L) 4/4 9.3 58 7.5 d d
Manganese ICAP (mg/L.} 4/4 2.3 (.083 0.78 0.08 4
Manganese filtered ICAP (mg/L) 4/4 (.53 0.079 0.27 0.05 4
Nickel ICAP {mg/L) 1/4 0.13 0.13 0.13 d d
Potassium ICAP (mg/L) 4/4 18 2.0 6.1 d d
Potassium filtered ICAP (mg/L) 4/4 2.2 1.1 1.7 7] o
Sadium [CAP (mg/L} 4/4 26 8.2 17 d d
Sodium filtered ICAP (mg/L) 4/4 26 8.1 17 d d
Strontium [CAP (mg/L)} 4/4 046 014 0.31 d d

Strontium filtered ICAP (mg/L) 4/4 046 0.13 0.29

Uranium fluorimetric {mg/L) 2/4 0.0010 0.0010 (.0010 0.02 (
Uranium filtered fluorimetric (mg/L) 1/4 0.C010 0.0010 0.0010 0.02 0
Vanadium [CAP (mg/L) 2/4 0.12 0.0091 0.065 d d
Zinc ICAP (mg/L) 4/4 0.43 0.011 0.12 5 0
Zinc liltered ICAP (mg/L) 414 0.031 0.0042 0.018 5 b
Conductivity, field measurement (Umhos/cm) dld 510 350 420 d d
Dissolved oxygen. ficld measurement {ppm) a4 28 1.2 1.7 d d
pH. ficld measurement (standard units} did 7.5 6.7 7.2 6.5/8.5 0
Redox. lield measurement (mV) a4 170 120 150 d d
Water temperature, field measurement (°C) di4 20 17 19 30.5 0
Alkalinity-HCOs (mg/L) 4/4 280 180 230 d d
Conductivity (pmhos/cm) 4/4 570 310 450 d o
Dissolved solids (mg/L) 4/4 460 220 320 500 0
pH (standard units} dl4 7.8 7.2 7.5 6.5/8.5 0
Total suspended solids (mg/L} 4/4 3.600 6.0 1100 d Il
Turbhidity (NTL) 414 2,000 4.0 550 I 4
Gross alpha (pCi/L) 24 43 4.6 24 15 |
Gross beta (pCi/L) 34 48 30 19 50 o
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Table 5.29 (continued)

Detected results Number
Number detected/ Reference  of values
Parameter number of Jue® g

samples Max¢ Min® Avb value excecding

reference
2-Butanone (ug/L) 114 4.0BJ 4.0B] ~4.0 d d
4-Methyl-2-pentanone (pg/L) 1/4 3.0BJ 3.0BJ ~3.0 da d
Acetone (ig/L) /4 10B 10B ~10 d d
Carbon disulfide (Lg/L) 1/4 1.0B} 1.0B] ~1.0 d d
Methylene chloride (ug/L) 34 2.0BJ 1.0BJ ~1.7 d d
Xylenes (ug/L) 1/4 1.0BJ 1.0BJ ~1.0 10,000 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis,

bThe ~ prefix indicates that qualified values were used in the calculation of the mean,

“See Table 5.1.

4Not applicable.
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Table 5.30. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Grid G-1

Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples “Max? Min® AvP value exceeding

reference
Chleride (mg/l) 4/4 17 13 15 250 0
Fluoride (mg/L.) 2/4 0.10 0.10 0.10 4 0
Sulfate (mg/L) 4/4 22 17 19 250 0
Aluminum ICAP (mg/L) 44 8.6 0.061 23 0.2 2
Aluminum filtered ICAP (mg/L) 24 0.061 0.033 0.047 0.2 0
Barium ICAP {mg/L.} 4/4 0.20 0.11 0.13 1 0
Barium filtered ICAP (mg/L) 4/4 0.11 0.096 0.10 I 0
Boron ICAP (mg/L) 4/4 0.044 0.034 0.038 d e
Boron filtered ICAP {mg/L) 4/4 0.035 0.026 0.032 d d
Calcium TCAP (mg/L) 4/4 78 62 68 d d
Calcium filtered ICAP (mg/L) 4/4 71 60 65 d d
Chromium AAS {mg/L} 1/4 0.017 0.017 0.017 0.05 0
Cobalt [ICAP (mg/L) 1/4 0.0099 0.0099 0.0099 d d
Iron ICAP (mg/L} 4/4 15 0.30 4.2 03 3
Tron filtered ICAP (mg/L.) 44 0.30 0.11 0.21 0.3 0
Lead AAS (mg/L) 1/4 0.0081 0.0081 0.0081 0.05 0
Magnesium ICAP (mg/L.) 4/4 12 8.3 9.5 d d
Magnesium filtered ICAP {mg/L) 414 9.5 7.7 8.6 d o
Manganese ICAP (mg/L) 4/4 0.57 0.20 0.32 0.05 4
Manganese filtered [CAP (mg/L) 4/4 0.32 0.20 0.26 0.05 4
Nickel ICAP (mg/L) 2/4 0.023 0.012 0.017 d d
Potassium ICAP (mg/L) 4/4 4.0 1.7 2.7 d d
Potassium filtered ICAP {(mg/L) 4/4 2.6 1.6 2.1 d d
Silver ICAP {mg/L} 1/4 0.0062 0.0062 0.0062 0.05 0
Sodium ICAP {mg/L) 4/4 13 9.8 1 d e
Sodium filtered ICAP (mg/L) 4/4 14 9.1 11 d fd
Strontium ICAP {mg/L) 4/4 0.47 0.20 034 d e
Strontium filtered ICAP (mg/L) 4/4 047 0.20 0.32 d d
Uranium fluorimetric (mg/L) 3/4 0.0060 0.0010 0.0027 0.02 0
Uranium filtered flucrimetrie {mg/L.} 1/4 (.004(} 0.0040 (.0040 0.02 3]
Vanadium ICAP (mg/L) 1/4 0.019 0.619 0.019 d d
Zine ICAP (mg/L) 4/4 0.13 0.0053 0.043 5 0
Zing Miltered 1ICAP (mg/l) 4/4 0.070 0.0048 0.027 5 0
Conductivity. ficld measurement ({mhos/em) di4 470 430 450 d d
Dissolved oxygen, field measurement (ppm) df4 7.5 0.70 30 d d
pH. ficld measurement (standard units} dr4 7.4 7.3 7.3 6.5/8.5 (}
Redox, ficld measurement (mV) dald 72 45 7.0 d d
Water temperature, field measurement (°C) odid 20 17 19 36.5 0
Alkalinity-HCOx (mg/l.) 4/4 200 190 19 d d
Conductivily {{tmhos/cm) 4/4 460 440 450 d d
Dissolved solids (mg/L) 4/4 310 270 290G 500 0
pH (standard units) di4 7.4 7.3 7.4 6.5/8.5 0
Total suspended solids (mg/L) 4/4 460 2.0 150 d d
Turhidity (NTU) 444 380 2.6 160 1 4
Gross alpha (pCi/L) 3/4 57 26 4.6 15 0
Gross beta (pCifl) 4/4 29 32 12 50 0
Methylene chloride (ug/L) 3/4 2.0BJ 1.0J ~1.7 d d

“The data qualifiers ) = the value is estimated. B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis,

Mhe ~ prefix indicates that qualified values were used in Lhe calculation of the mean.

“See Table 5.1.
“Not applicable,
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Table 5.31. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeoclogic Regime

Grid G-2
Number detected/ Detected results Number
Reference  of values
Parameter number of e &

samples Max? Min® Avt vaue cxeeeding

reference
Chloride (mg/L) 474 150 11 77 250 0
Nitrate nitrogen (mg/L) 34 0.63 0.20 0.36 10 0
Sulfate (mg/L) 4/4 17 11 14 250 0
Aluminum ICAP (mg/L} 4/4 0.61 0.026 0.21 0.2 i
Aluminum filtered ICAP (mg/L) 3 0.033 0.023 0.030 0.2 0
Arsenic ICAP (mg/L) 1/4 0.055 0.055 0.055 0.05 1
Arsenic filtered ICAP (mg/L) 1/4 0.051 0.051 0.051 0.05 1
Barium ICAP (mg/L}) 4/4 0.44 0.064 0.25 1 0
Barium filtered 1CAP (mg/L) 4/4 0.45 0.060 0.25 1 0
Boron ICAP (mg/L) 4/4 0.023 0014 0.018 d d
Boron filtered ICAP (mg/L) 4/4 0.044 0.017 0.027 d d
Calcium ICAP {mg/L} 4/4 110 27 6o d d
Calcium filtered ICAP (mg/L) 444 110 30 70 d d
Chromium AAS (mg/L) 3/4 0.21 0.014 0.081 0.05 1
Copper ICAP (mg/L) 1/4 0.012 0.012 0.012 1 0
Iron ICAP {mg/L) 4/4 0.60 0.094 0.29 0.3 2
Iron filtered ICAP (mg/L) 4/4 0.015 0.0072 0.011 0.3 0
Magnesium ICAP (mg/L) 444 12 2.5 73 d d
Magnesium filtered ICAP (mg/L) 4/4 13 2.7 7.6 d d
Manganese ICAP (mg/L) 4/4 0.044 0.0i3 0.032 0.05 0
Manganese filtered [CAP (mg/L) 4/4 0.039 0.0075 0.022 0.05 0
Nickel ICAP (mg/L) 2/4 0.020 0.019 0.019 d d
Nickel filtered ICAP (mg/L)} 3/4 0.035 0.010 0,022 d d
Potassium ICAP (mg/L) 2/4 1.9 L3 17 d d
Potassium filtered [CAP (mg/L} 4/4 2.3 0.52 13 d d
Sodium ICAP (mg/L) 4/4 8.9 5.5 7.0 d d
Sodium filtered ICAP (mg/L) 4/4 9.2 5.8 7.2 d d
Strontium ICAP (mg/L) 4/4 0.27 0.042 0.15 d d
Strontium filtered ICAP (mg/L) 4/4 0.29 0.047 0.16 d d
Uranium fluorimetric (mg/L) 2/4 0.0020 0.0010 0.0015 0.02 d
Uranium filtered fleorimetric (mg/L) 1/4 0.0030 0.0030 0.0030 0.02 d
Zine ICAP (mmg/L) 4/4 0.071 0.0079 0.031 5 0
Zinc filtered ICAP (mg/L) 4/4 0.065 0.0039 0.026 5 |
Conductivity, field measurement (umhos/cmy) a4 710 210 450 d d
Dissolved oxygen, field measurement (ppm) dl4 7.5 3.0 5.0 d d
pH, field measurement (standard units) di4 7.8 6.3 714 6.5/8.5 0
Redox, field measurement (mV) di4 180 92 150 d d
Water temperature, field measurement (°C) dr4 22 17 20 30.5 0
Alkalinity-HCO3 {(mg/L} 4/4 160 72 110 d d
Conductivity (umhos/cm) 4/4 780 210 490 d d
Dissolved solids (mg/L) 4/4 510 140 330 500 2
pH {(standard units) di4 1.7 7.0 74 6.5/8.5 0
Total suspended solids {(mg/L} 4/4 28 2.0 98 d )
Turbidity (NTU) 4/4 34 2.0 12 I 4
Gross alpha (pCi/L) 2/4 3.0 2.1 2.6 15 0
Gross beta (pCi/L) 2/4 4.5 4.4 4.5 50 0
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Table 5.31 {continued)

, Detected results Number
Number detected/
Reference of values
Parameter number of ) . o
samples Max? Min4 AvP value exceeding
reference
2-Hexanone (pg/L} /4 1.0J 1.01 ~1.0 d d
4-Methyl-2-pentanone (ug/L) 2/4 3.0B] 2,0B} ~2.5 d d
Acctone (pg/L) /4 2.0BJ 2.0BJ ~2.0 d d
Methylene chloride (pg/L) 1/4 1.0J 1.0J ~1.0 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.
PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable,
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Table 5.32. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Grid J-1
Number detected/ Detected results Number
Reference  of values
Parameter number of et di

samples Max? Min? AvP vaiue exc.ee ng

reference
Chloride (mg/L) 4/4 34 6.0 19 250 0
Fluoride (mg/L) 2/4 0.60 040 0.50 4 0
Sulfate (mg/L) 4/4 41 16 26 250 0
Aluminum ICAP (mg/L) 4/4 49 0.041 23 0.2 3
Aluminum filtered ICAP (mg/L) 3/4 0.044 0.025 0.032 02 v
Barium ICAP (mg/L) 4/4 .16 0.1 0.14 ] G
Barium filtered ICAP {mg/L} 414 0.15 0.080 0.1 1 0
Beryllium ICAP (mg/L) 2/4 (.0003 0.0003 0.0003 d d
Boron ICAP (mg/L) 4/4 G112 0.M4 0.073 d d
Boron filtered ICAP (mg/L) 4/4 0.11 0.020 0.069 d d
Calcium ICAP (mg/L) 4/4 28 20 25 d d
Calcium filtered ICAP (mg/L) 4/4 29 15 24 d d
Chromium AAS (mg/L) 2/4 0.016 0.015 0.016 0.05 0
Cobalt ICAP (mg/L) 2/4 0.011 0.0092 0.010 d d
Cobalt filtered ICAP (mg/L) 1/4 0.0088 0.0088 0.0088 d d
Copper ICAP (mg/L) 1/4 0.0070 0.0070 0.0070 1 0
Copper filtered ICAP (mg/1.} 14 0.0044 0.0044 0.0044 1 0
Iron ICAP (mg/L) 4/4 73 0.094 35 0.3 3
Iron filtered ICAP (mg/L) 4/4 0.74 0.019 0.24 0.3 1
Magnesium ICAP (mg/L) 4/4 58 4.7 5.5 d d
Magnesium filtered ICAP (mg/L) 4/4 58 4.0 5.1 d d
Manganese ICAP (mg/L} 4/4 1.6 0.033 0.69 0.05 2
Manganese filtered ICAP (mg/L} 4/4 1.7 0.016 0.69 0.05 2
Mercury filtered CVAA (mg/l.) /4 0.0002 0.0002 0.0002 0.002 ¢
Nickel ICAP (mg/L) 2/4 0.022 0.013 0.017 d d
Nickel filtered ICAP (mg/L) 1/4 0.015 0.015 0.015 d d
Polassium ICAP (mg/L} 4/4 29 23 2.7 d d
Potassium filtered ICAP (mg/L) 4/4 3.0 1.1 2.1 d d
Sodium ICAP (mg/L} 4/4 70 16 42 d d
Sodium filtered ICAP (mg/L) 4/4 68 17 42 d d
Strontium ICAP (mg/L) 4/4 0.80 0.090 0.40 d d
Strontium filtered ICAP (mg/L) 4/4 0.77 0.088 0.36 d o
Uranium fluorimetric (mg/L} 1/4 0.0010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L} 1/4 0.0010 0.0010 0.0010 0.02 0
Vanadium ICAP (mg/L) 1/4 0.0079 0.0079 0.0079 d d
Zinc ICAP (mg/L) 4/4 0.037 0.013 0.027 5 0
Zinc filtered ICAP (mg/L) 3/4 0.037 0.0084 0.019 "5 0
Conductivity, field measurement ({mhos/cm) di4 460 290 380 d d
Dissolved oxygen, field measurement (ppm) did 5.1 .50 24 d d
pH, field measurement (standard units) a4 8.1 5.2 6.6 6.5/8.5 2
Redox, field measurement (mV) di4 110 -36 28 d d
Water temperature, field measurement (°C} di4 19 17 18 30.5 0
Alkalinity-HCO3 (mg/L) 4/4 210 53 130 d d
Conductivity (Wmhos/cm) 4/4 460 290 370 d d
Dissolved solids (mg/L) 4/4 300 92 190 500 0
pH (standard units) di4 8.3 6.1 7.2 6.5/8.5 2
Total suspended solids (mg/L) 34 340 9.0 190 d d
Turbidity (NTU) 4/4 200 7.3 120 1 4
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Table 5.32 (continued)

Number detected/ Detected results Number
Reference of values
Parameter number of aluet di

samples Max“ Min“ Avb valu cxeee lﬂg

reference
Gross alpha (pCi/L) /4 4.3 4.3 4.3 15 0
Gross beta (pCi/L) 3/4 9.7 38 6.8 50 0
4-Methyl-2-pentanone (JLg/L} 1/4 1.08J 1.0BJ ~1.0 d d
Acetone {ug/L) 1/4 3.0BJ 3.0BJ ~30 d d
Methylene chloride (ug/L) 1/4 1.0BJ 1.0BJ ~1.0 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

FThe ~ prefix indicates that qualified values were used in the calculation of the mean,

“See Table 5.1,

“Not applicable.
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Table 5.33. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Grid J-2
Number detected/ Detected results Number
Reference  of values
Parameter number of Lt di

samples Max? Min® AvP value exceeding

reference
Chloride (mg/L) 4/4 5.0 2.5 38 250 0
Nitrate nitrogen (mg/L) i/4 0.57 0.57 0.57 10 0
Sulfate (mg/L) 4/4 12 77 9.8 250 0
Aluminum ICAP (mg/L) 4/4 22 0.029 59 0.2 2
Aluminum filtered ICAP (mg/L.) 44 0.19 0.021 0.065 0.2 &)
Barium ICAP (mg/L} 4/4 0.65 0.20 0.32 1 0
Barium filtered ICAP (mg/L} 414 0.24 0.17 0.20 l 0
Beryllium ICAP {mg/L) 1/4 0.0011 0.0011 0.0011 d d
Boron ICAP (mg/L) 4/4 0.044 0.025 0.034 d d
Boron filtered ICAP (mg/L) 4/4 0.086 0.011 0.047 d d
Calcium ICAP (mg/L) 4/4 59 a2 51 d d
Calcium filtered ICAP (mg/L) 4/4 57 25 46 d d
Chromium AAS (mg/L.) 1/4 0.036 ¢.036 0.036 0.05 0
Cobalt ICAP (mg/L) 1/4 0.016 G016 0.016 d d
Copper ICAP {mg/L} 2/4 0.027 0.0049 0.016 1 0
Iron ICAP (mg/L.) 4/4 26 0.17 7.0 03 2
Iron filtered ICAP {mg/L) 4/4 0.73 0.033 0.27 0.3 1
Lead AAS (mg/L) 1/4 0.024 0.024 0.024 0.05 0
Magnesium ICAP (mg/L} 4/4 14 7.4 9.8 d d
Magnesium filtered ICAP {(mg/L) 4/4 9.0 6.3 8.0 d d
Manganese ICAP (mg/L) 4/4 1.8 0.033 0.52 0.05 2
Manganese filtered ICAP (mg/L) 4/4 1.4 0.031 0.58 0.05 2
Nickel ICAP {mg/L) /4 .037 0.014 0.024 d d
Nickel filtered ICAP (mg/L}) 1/4 0.011 0.011 0.011 d d
Potassium ICAP {mg/L) 4/4 5.1 1.6 2.6 d d
Potassium filtered ICAP (mg/L) 4/4 12 1.3 4.2 d d
Selenium filtered ICAP {mg/L} 1/4 0.55 Q.55 0.55 (.01 1
Silver filtered ICAP (mg/L) 1/4 0.076 0.076 0.076 0.05 1
Sodium [CAP (mg/L) 4/4 11 4.5 84 d d
Sadium filtered ICAP (mg/L) 4/4 10 4.3 7.8 d d
Strontium FCAP (mg/L} 4/4 0.38 .12 0.26 d o
Strontium filtered [CAP (mg/L) 414 0.33 0.0 0.22 d d
Uranium fluorimetric (mg/L) 214 0.0010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L) 1/4 0.0010 0.0010 .0010 0.02 0
Vanadium ICAP {mg/L) 1/4 0.025 0.025 0.025 d d
Zinc ICAP (mg/L) 4/4 0.081 0.0089 0.037 5 0
Zinc filtered ICAP (mg/L) 4/4 0.028 0.0054 0.012 5 0
Conductivity, field measurement (Lmhos/cm) dl4 390 360 370 d d
Dissolved oxygen, field measurement (ppm) dld 89 0.40 35 d d
pH, field measurement (standard units) did4 7.5 7.3 74 6.5/8.5 0
Redox, ficld measurement (mV) a4 -16 -130 —78 d d
Water temperature, ficld measurement (°C) dia 23 17 19 305 0
Alkalinity-HCO3 (mg/L) 4/4 210 170 190 d d
Conductivity (umhos/cm) 4/4 410 330 370 d d
Dissolved solids (mg/L) 4/4 250 110 200 500 0
pH (standard units) dl4 78 7.4 7.7 6.5/8.5 0
Total suspended solids (mg/l.) 3/4 880 36 330 d d
Turbidity (NTU) 4/4 540 1.8 140 1 4
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Table 5.33 {(continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of et di

samples Max“ Min Avb value exceeding

reference
Gross alpha (pCi/L} 1/4 79 79 7.9 15 V]
Gross beta (pCi/L.) 3/4 23 23 10 50 O
4-Methyl-2-pentanone (1g/L) 24 2.0B] 1.0BJ ~1.5 d d
Acetone (pg/L) 2/4 4.0B] 2.0BJ] ~3.0 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and I = the sample

required dilution and reanalysis.
PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“Sce Table 5.1,
“Not appiicable.
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Table 5.34. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Grid J-3
Number detected/ Detected results Number
Reference  of values
Parameter number of [ i

samples Max? Min® Av? value exceeding

reference
Chloride {mg/L) 4/4 44 8.2 26 250 0
Sulfate (mg/L) 4/4 4.7 3.1 39 250 0
Aluminum ICAP (mg/L) 3/4 0.87 0.C85 040 0.2 2
Aluminum filtered ICAP (mg/L) i/4 0.031 0.031 0.031 0.2 0
Barium ICAP (mg/L) 4/4 0.52 0.14 0.33 1 0
Barium filtered ICAP {(mg/L)} 4/4 0.51] 0.13 0.32 1 0
Boron ICAP (mg/L) 4/4 0.036 0.013 0.025 d d
Boron filtered ICAP (mg/L) 4/4 0.035 0.0091 0.021 d d
Calcium ICAP {mg/L) 4/4 55 33 46 d d
Calcium filtered [CAP (mg/L) 4/4 55 33 47 d d
Cobalt ICAP (mg/l.) 2/4 0.0074 0.0067 0.0070 d d
Cobalt filtered ICAP (mg/L) 2/4 0.0054 0.0054 0.0054 d d
Copper filtered ICAP (mg/L) 1/4 0.010 0.010 0.010 1 0
Iron ICAP (mg/L} 4/4 39 0.15 1.9 0.3 3
Iron filtered ICAP (mg/L) 4/4 16 0.15 1.6 03 2
Magnesium ICAP (mg/L) 4/4 9.3 KR:) 6.6 d d
Magnesium filtered ICAP (mg/L) 4/4 93 38 6.6 d d
Manganese [CAP (mg/L) 4/4 28 0.012 1.2 0.05 2
Manganese filtered ICAP (mg/L) 4/4 29 0.012 1.3 0.05 2
Nickel ICAP {mg/L) 2/4 (.029 0.027 0.028 d d
Nickel filtered ICAP (mg/L) 2/4 0.029 0.026 0.027 d d
Potassium ICAP (mg/L) 4/4 31 1.7 2.5 d e
Potassium filtered ICAP (mg/L) 4/4 30 1.6 23 d d
Sodium ICAP (mg/L)} 4/4 8.0 7.5 78 d d
Sodium filtered ICAP (mg/L} 4/4 8.1 7.7 7.9 d d
Strontium ICAP (mg/L} 4/4 0.42 0.083 0.25 d d
Strontium filtered ICAP (mg/L) 4/4 041 0.082 0.25 d d
Zinc ICAP {mg/l} 4/4 0.013 0.0054 0.0095 3 0
Zinc filtered ICAP (mg/L) 44 0.025 0,0070 0.013 5 0
Conductivity, field measurement (Lmhos/cm) dra 380 260 320 d d
Dissotved oxygen, field measurement (ppm) /4 14 0.40 0.85 d d
pH, ficld measurement (standard units} dald 75 5.5 6.5 6.5/8.5 2
Redox, field measurement (mV) di4 23 04 -34 d d
Water temperature, field measurement (°C) di4 22 18 20 30.5 0
Alkalinity-HCO3 (mg/L) a4 190 74 140 d d
Conductivity (Umhos/cm) 4/4 390 280 340 d d
Dissolved solids (mg/L) 4/4 250 170 210 500 0
pH (standard units) di4 7.8 59 6.8 6.5/8.5 2
Total suspended solids (mg/l) 4/4 28 2.0 15 d d
Turbidity (NTU) 4/4 Il 0.70 4.7 1 3
Gross alpha {pCi/L) 2/4 39 22 30 15 0
Gross beta (pCi/L} . /4 5.6 30 4.9 50 0
Acetone (pg/L) 2/4 1400 84 740 d d
Methylene chloride {pg/L) 34 2.0BJ 1LOBJ ~1.7 d d

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation ot the mean.

“Sce Table 5.1.

“Not applicable,
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Table 5.35. Constituents in groundwater at the Y-12 Piant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Grid K-1

Number detected/ Detected results Number
Reference  of values
Paramecter number of value exceedin

samples Max¢ Min¢ AvP &

reference
Chloride (mg/L) 9/9 12 32 6.8 250 0
Fluoride {mg/L} 219 0.10 0.10 0.10 4 0
Nitrate nitrogen {(mg/L.) 2/9 0.72 0.60 0.66 10 0
Sulfate (mg/L) 9/9 27 10 22 250 0
Aluminum ICAP {mg/L) 6/9 9.9 0.044 1.8 0.2 3
Aluminum filtered ICAP (mg/L.) 3/9 0.059 0.029 0.041 G2 0
Barium ICAP (mg/L) 9/9 0.17 0.079 0.13 1 0
Barium filtered ICAP (mg/L) 9/9 0.17 0.082 0.13 1 0
Beryllium ICAP (mg/L) 119 0.0004 0.0004 0.0004 d d
Boron ICAP (mg/L) 9/9 0.082 0.015 0.056 d d
Boron filtered ICAP (mg/L} 9/9 0.09% 0.014 0.062 d d
Calcium ICAP (mg/L) 9/9 34 12 39 d d
Calcium filtered ICAP (mg/L.) 9/9 54 15 39 d d
Chromium AAS (mg/L) 19 0.040 0.040 0.040 0.05 §]
Cobalt ICAP (mg/L) 1/9 0.0083 0.0083 0.0083 d d
Cobalt filtered ICAP {mg/L) 1/9 0.0050 0.0050 0.0050 d d
Copper ICAP (mg/L) 3/9 0.0069 0.0061 0.0064 1 0
Copper filtered ICAP (mg/L) R 0.0074 0.0045 0.0060 1 0
Iron ICAP (mg/L) 9/9 6.2 0.17 1.1 0.3 4
[ron filtered TCAP (mg/L) 9/9 0.44 0.018 0.15 0.3 !
Lead AAS (mg/L) 1/9 0.0050 0.0050 0.0050 G.05 0
Magnesivm ICAP (mg/L) 9/9 9.0 39 7.2 d d
Magnesium filtered ICAP (mg/L) 9/9 88 4.5 7.1 d d
Manganese [CAP (mg/L) 9/9 0.86 (0.048 (.30 0.05 8
Mangancse filtercd TCAP (mg/L) 9/9 0.91 0.060 0.30 0.05 9
Nickel ICAP (mg/L) 4/9 0.03} 0011 0.019 d d
Nickel filtered ICAP (mg/L) 4/9 0.019 0010 0.013 d d
Potassium ICAP (mg/L) 9/9 5.7 1.6 12 d d
Potassium filtered FCAP (mg/L) 9/9 5.0 1.0 2.8 d d
Seclenium ICAP (myg/L) 119 0.052 0.052 0.052 0.01 |
Sodium ICAP (mg/L) 9/9 35 59 20 d d
Sodium filtered ICAP (mg/L) 9/9 37 535 19 d d
Strontium ICAP (mg/L) 9/9 0.89 0.048 0.48 d d
Strontium filtered ICAP (mg/L) 9/9 .89 0.059 0.49 d d
Uranium {luorimetric {mg/L} 2/9 0.0020 0.0020 0.0020 0.02 0
Uranium f{iltered fluorimetric (mg/1.) 1/9 0.0020 0.0020 (.0020 0.02 0
Vanadium ICAP {mg/L} 1/9 0.0093 0.0093 0.0093 d d
Zinc ICAP {mg/L) 9/9 0.090 0.0046 0.033 3 0
Zinc filtered ICAP {mg/L) 8/9 0.20 0.0069 0.049 3 0
Conduclivity, field measurement (mhos/cm) /9 640 170 350 d d
Dissolved oxygen, ficld measurement (ppm} /9 5.4 0.40 28 d d
pH, ficld measurement (standard units) 419 74 5.2 6.7 6.5/8.5 3
Redox. ficld mcasurement (mV) /9 230 —100 35 d )
Water temperature, ficld measurement {°C) di9 21 16 19 0.5 0
Alkalinity-HCOz (mg/L) 9/9 240 28 140 d d
Conductivity (umhos/cm) 9/9 440 150 340 d )
Dissolved solids (mg/L) G/9 340 100 250 SO0 0
pH (standard units) di9 77 6.0 7.0 6.5/8.5 3
Total suspended solids (mg/L) 6/9 8000 3.0 1800 d d
Turbidity (NTU) 9/9 3300 1.1 410 1 9
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Table 5.35 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of - .

samples Max? Min? AvP value exceeding

reference
Gross alpha (pCi/L} 2/9 39 1.7 20 13 1
Gross heta (pCi/L) 6/9 34 2.5 8.8 50 0
4-Methyl-2-pentanone (Ug/L) 2/9 2.08J 2.0B] ~2.0 d d
Acetone (ug/L) 3/9 31 3.08] 13 d d
Chloroform (ug/L) 119 1.0] EOJ ~1.0 100 0
Methylene chloride (ug/L) 1/9 2.0B] 2.0BJ ~2.1 d d

2The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis,

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“Sce Table 5.1.

“Not applicable.
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Table 5.36. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Grid K-2
Number detected/ Detected results Number
Reference  of values
Parameter number of lue di

samples Max® Min¢ AV value exceeding

reference
Chloride {mg/L} 6/6 44 6.2 22 250 0
Fluoride (mg/L) 4/6 0.10 0.10 0.10 4 0
Sulfate (mg/L) 6/6 56 23 37 250 0
Aluminum ICAP (mg/L) 546 1.2 0.028 0.65 0.2 4
Aluminum filtered ICAP {mg/L) 2/6 0.059 0.028 0.044 0.2 0
Barium ICAP {mg/L)} 6/6 0.28 0.13 0.18 1 0
Barium filtered ICAP (mg/L) 6/6 0.21 0.12 0.16 1 0
Boron ICAP (mg/L) 6/6 0.071 0.017 0.039 d d
Boron filtered ICAP {mg/L} 6/6 0.081 0.020 0.048 d d
Calcium ICAP (mg/l.) 6/6 130 58 97 d d
Calcium filtered ICAP {mg/L) 6/6 120 58 88 d d
Chromium AAS (mg/L) 3/6 0.053 0.012 0.027 0.05 i
Copper ICAP (mg/L) 26 0.017 0.0097 0.013 i 0
Copper filtered ICAP (mg/L) /6 0.0046 0.0046 0.0046 1 0
Iron ICAP (mg/L) 6/6 1.5 0.11 0.71 03 3
Iron filtered ICAP {mg/L) 6/6 0.12 0.0076 0.061 0.3 0
Lead AAS (mg/L) 1/6 0.011 0.011 0.011 0.05 0
Magnesium ICAP (mg/L) 6/6 11 9.3 10 d 4
Magnesium filtered ICAP (mg/L) 6/6 3! 8.2 9.7 d d
Manganese ICAP (mg/L) 6/6 (.38 0.015 0.20 0.05 4
Manganese filtered ICAP (mg/L) 6/6 0.57 0.014 0.22 0.05 4
Potassium 1CAP (mg/L) 6/6 2.3 0.79 1.6 d d
Potassium filtered ICAP (mg/L) 516 26 1.5 1.9 d d
Selenium [CAP (mg/L) 1/6 0.061 0.061 0.061 0.01 !
Sodium ICAP (mg/L} 6/6 27 8.4 16 d d
Sodium filtered ICAP (mg/L) 6/6 26 9.4 15 d d
Strontium ICAP (mg/L) 6/6 0.62 0.22 (.36 d d
Strontium filtered ICAP (mg/L} 6/6 0.63 0.20 035 d d
Hranium fluorimetric {mg/L} 4/6 0.0010 0.0010 0.0010 0.02 0
Uranium filtered fluorimetric (mg/L) 4/6 0.06010 0.0010 0.0010 0.02 0
Vanadium ICAP {mg/L} 2/6 0.0077 0.0069 0.0073 d d
Zinc ICAP (mg/L) 6/6 0.019 0.0033 0.011 5 0
Zing filtered I[CAP (mg/L) 6/6 0.088 0.0031 0.023 5 0
Conductivity, ficld mcasurcment (Jimhos/em) dré 720 420 550 d d
Dissolved oxygen, ficld measurement {ppm) dl6 4.9 0.30 2.6 d d
pH. field measurement (standard units) dl6 7.5 7.2 7.4 6.5/8.5 0
Redox, field measurement (mV) drb 150 —17 41 d d
Waler temperature, {ield measurement (°C) dare 21 16 18 30.5 0
Alkalinity-HCO3 (mg/L) 6/6 280 200 230 d d
Conductivity (Hmhos/em) 6/6 710 430 540 d d
Dissolved solids (mg/L) 66 490 270 370 500 0
pH (standard units) dl6 7.6 7.3 7.5 6.5/8.5 0
Total suspended solids (mg/L) 5/6 490 3.0 200 ) d
Turbidity (NTU} 6/6 230 0.80 100 | 5
Gross alpha (pCi/L) 4/6 B.5 47 6.5 15 0
Gross beta (pCi/lL) 5/6 14 22 8.1 50 0
Methylene chioride (ug/l.) 3/6 2.0BJ 1.0BJ ~1.7 d d

“The data qualificrs J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

"The ~ prefix indicates that qualified values were used in the calculation of the mean,

‘Sec Table 5.1,
“Not applicable,
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Table 5.37. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Grid K-3
Number detected/ Detected results Number
Reference  of values
Parameter number of e g

samples Max? Mir® AvP vale exceeding

reference
Chloride (mg/L) 212 5.1 44 47 250 0
Sulfate {mg/L.) 212 15 15 15 250 0
Aluminum filtered ICAP {mg/L) 112 0.024 0.024 0.024 0.2 0
Barium [CAP {mg/L) 212 0.74 0.73 0.73 1 0
Barium filtcred ICAP (mg/L) 272 0.79 0.70 0.74 1 0
Boron ICAP (mg/L) 22 0.11 0.10 0.10 d d
Boroen filtered ICAP (mg/L) 2/2 0.11 0.11 011 d d
Calcium ICAP {mg/L) 2/2 85 74 80 d d
Calcium filtered ICAP (mg/L) 212 83 75 79 d d
Iron ICAP {mg/L}) 212 0.24 0.22 0.23 0.3 0
Iron filtered ICAP (mg/L) 212 0.22 0.21 0.21 03 0
Magnesium ICAP (mg/L) 2/2 12 12 12 d d
Magnesium filtered ICAP (mg/L) 212 12 12 12 d d
Manganese ICAP (mg/L) 212 0.044 0.041 0.043 0.05 0
Manganese filtered ICAP (mg/L) 272 0.042 0.042 0.042 0.05 0
Potassium ICAP (mg/L) 212 52 5.0 5.1 d d
Potassium filtered ICAP (mg/L) 2/2 53 52 53 d d
Selenium ICAP (mg/L} 112 0.056 0.056 0.056 0.01 1
Sodium ICAP (mg/L) 212 6.8 5.8 6.3 d d
Sodium filtered ICAP (mg/L) 22 6.5 6.2 6.4 d d
Strontium ICAP (mg/L) 242 0.79 0.76 0.77 d d
Strontium filtered [CAP (mg/L.) 212 0.84 0.73 0.78 d d
Zinc ICAP (mg/L) 112 0.0047 0.0047 0.0047 5 0
Zing Miltered ICAP (mg/L}) 1/2 0.0059 0.0059 0.0059 5 0
Conductivity, field measurement ({mhos/cm) di2 490 450 470 d d
Dissolved oxygen, field measurement (ppm) di2 0.90 0.40 0.65 d d
pH, field measurement (standard units) df2 75 7.2 7.3 6.5/8.5 0
Redox, ficld measurement (mV) df? 34 18 26 d d
Water temperature, field measurement (°C) df? 17 16 16 30.5 0
Alkalinity-HCO3 (mg/L) 2/2 240 240 240 d d
Conductivity (umhos/cm) 2/2 500 490 490 d d
Dissolved solids (mg/L) 212 300 290 300 500 0
pH (standard units) ar 7.5 74 7.4 6.5/8.5 0
Total suspended solids (mp/L) 1/2 1.0 1.0 1.0 d d
Turbidity (NTU) 2/2 30 2.7 28 1 2
Gross alpha (pCi/L) 112 24 24 24 15 0
Gross beta (pCi/L) 1/2 6.0 6.0t 6.0 50 0
Methylenc chloride (pg/L) 172 2.0BJ 2.CBJ ~2.0 d d

“The data qualificrs ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis. '

pThe ~ prefix indicates that qualified values were used in the calculation of the mean.

€See Table 5.1.

¥Not applicable.

Groundwater 5-73



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.38. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

J-Primary
Number detected/ Detected results Number
Reference  of values
Parameter number of et 3

samples Max® Min® AvP value exceecing

reference
Chloride (mg/L) 4/4 46 23 34 250 0
Flueride (mg/L) 1/4 0.20 0.20 (.20 4 0
Sulfate (mg/1.) 4/4 13 1.5 7.2 250 O
Aluminum ICAP (mg/l) 4/4 25 0.30 1.1 0.2 4
Aluminum filtered ICAP (mg/l.) 34 0.041 0.031 0.036 0.2 0
Barium ICAP (mg/L) 4/4 0.62 0.098 0.35 1 0
Barium filtered ICAP (mg/L) 4/4 0.58 0.099 0.34 1 0
Boron ICAP (mg/L) 4/4 012 0.031 0.075 d d
Boron filtered ICAP (mg/L) 4/4 0.12 0.030 0.073 d d
Calcium ICAP (mg/L) 414 120 72 95 d d
Calcium filtered ICAP (mg/L) 4/4 120 73 95 d d
Copper filtered ICAP (mg/L) 1/4 0.0099 0.0099 0.0099 1 0
fron ICAP {mg/L) 4/4 17 1.4 83 0.3 4
Tron filtered ICAP {mg/L) 4/4 17 0.11 7.1 0.3 2
Lead AAS (mg/L) 2/4 0.G10 0.0075 0.0087 0.05 0
Magnesium ICAP (mg/L) 414 24 10 17 o d
Magnesium filtered [CAP (mg/L) 4/4 23 11 17 d d
Manganese ICAP (mg/L) 4/4 1.2 0.37 0.73 0.05 4
Manganese filtered ICAP (mg/L) 4/4 1.2 1.30 0.72 (105 4
Nickel filtered TCAP (mg/L} 2/4 0.013 0.011 0.012 d d
Potassium ICAP (mg/L) 4/4 44 1.2 28 d d
Potassium filtered ICAP (mg/L) 4/4 42 1.1 2.5 d d
Sodium ICAP (mg/L} 4/4 8.8 7.4 8.1 d d
Sedium filtered ICAP {mg/L) 4/4 B.6 7.4 8.2 d e
Strontium [CAP (mg/L) 4/4 0.76 0.21 0.48 d d
Swontium filiered ICAP {mg/L) a4 0.75 0.22 (.48 d d
Zinc ICAP (mg/L) 4/4 0.040 0.0022 (.015 5 0
Zinc filtered ICAP (mg/L) 4/4 0.021 0.0056 0012 5 (
Conductivity, ficid measurement {{tmhos/cm) di4 780 540 630 d d
Dissolved oxygen. field measurement (ppm) df4 27 0.60 1.3 d d
pL lield measurement (standard units) di4 7.3 6.4 6.9 6.5/8.5 !
Redox. field measurement (mV) did 5.0 -95 —40 d d
Water temperature, ficld measurement (°C) df4 22 17 20 30.5 0]
Alkalinity-HCOx (mg/L) 414 300 260 280 d d
Conductivity (Wmhos/cm) 4/4 700 570 640 d d
Dissolved solids (mg/L) 44 420 310 370 500 0
pH (standard units) dtd 7.7 7.0 7.3 6.5/8.5 0
Total suspended solids {mg/1.) 4/4 65 19 41 d d
Turbidity (NTU) 4/4 52 19 38 1 4
Gross alpha (pCifL) 2/4 29 2.8 28 15 0
Gross beta (pCi/L) 3/4 6.0 2.4 4.2 50 0
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Table 5.38 {continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of . .

samples Max? Min? AVY value cxceeding

reference
1,1,1-Trichloroethane (pg/L) 1/4 5.0 5.0 5.0 200 0
1,1-Dichloroethane (Lg/L) 1/4 1.0J 1.03 ~1.0 d d
1,1-Dichloroethene (pg/L} 2/4 9.0 2.0] ~5.5 7 1
1,2-Dichloroethene (pug/L) 4/4 260 80 ~140 70 4
Methylene chleride (g/L.) 24 2.0BJ 1.0B3 ~1.5 d d
Tetrachloroethene (pg/L) 4/4 1000D 10 ~430 5 4
Toluene (Ug/L) 24 0.70BJ 0.70BJ ~0.70 1000 0
Trichloroethene (pg/L) 4/4 38D 4.0] ~21 5 2
Vinyl chloride (ug/L} 3/4 92 5.01 ~44 2 3

TThe data qualifiers I = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

#Not applicable.
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Table 5.39. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
New Hope Pond

Number detected/ Detected results Number
Reference  of values
Parameter number of value® cceedin

samples Max4 Min® AvP aue excecding

reference
Chloride (mg/L) 52/52 180 2.0 40 250 0
Fiuoride (mg/L) 40/52 25 0.10 0.36 4 0
Nitrate nitrogen {mg/L) 35/52 5.0 (.20 1.1 10 G
Sulfate (mg/L) 52/52 50 4.2 18 250 0
Aluminum ICAP (mg/L) 46/52 27 .021 1.1 0.2 19
Aluminum filtered ICAP (mg/L) 36/52 0.48 0.020 0.057 0.2 I
Barium ICAP (mg/L) 5U52 0.55 0.030 0.16 ] 0
Barium filtered ICAP (mg/L) 52/52 0.53 0.025 0.15 1 0
Beryllium ICAP (mg/L) 5/52 0.0033 0.0005 0.0012 d d
Beryllium filtered ICAP {mg/L) 2/52 0.0014 0.0003 0.0008 d d
Boren ICAP (mg/L) 52/52 1.1 0.0068 0.14 d d
Boron filtered ICAP (mg/L) 52/52 0.86 0.0099 0.15 d d
Cadmium AAS (mg/L) 1/52 0.016 0.016 0.016 0.005 1
Cadmium filtercd AAS (mg/L} 252 0.0037 0.0021 0.0029 0.005 0
Calcium ICAP {mg/L.) 52/52 110 1.0 60 d d
Calcium filtered ICAP (mg/L) 52/52 110 1.0 58 d o
Chromium AAS (mg/L) 11/52 1.5 0.010 0.24 .05 6
Cobalt [CAP (mg/1.) 4/52 0.029 0.0051 0.013 d d
Cobalt filtered ICAP {mg/L) 4/52 0.012 0.0055 0.0073 d d
Copper ICAP (mg/L) 17/52 0.038 0.0046 0.011 1 0
Copper filtered ICAP (mg/L) 11/52 0018 0.0046 0.0071 i 0
Iron ICAP img/L) 49/52 22 0.0075 1.5 0.3 30
lron filtered ICAP (mg/L) 44/52 27 0.0050 0.33 .3 14
Lead AAS (mg/L) 7152 0.064 0.0043 0.018 0.03 i
Mugnesiun ICAP (mg/L) 52/52 53 0.23 18 d d
Magnesium filtered 1CAP (mg/L) 52/52 31 0.24 18 d o
Manganese TCAP (mg/L.) 48/52 0.69 0.0013 0.16 0.05 23
Aanganese filtered ICAP (mg/L) 40/52 0.55 0.0012 0.16 0,05 19
Mercury CVAA (mg/L) 1/52 0.0002 0.0002 0.0002 0.002 (4
Molybdenum ICAP (mg/L) 1/52 0.011 0.011 0.011 d d
Molybdenum filtered ICAP (mg/L) 1/52 0.015 0.015 0.015 d d
Nickel ICAP (mg/L) 13/52 0.98 0.012 0.22 d o
Nickel filered ICAP (mg/L) 9/52 1.0 0.011 0.30 d d
Potassium ICAP (mg/L) 51/52 13 082 32 d d
Potassium filtered ICAP (mg/L) 51/52 12 1.2 3.0 d d
Selenium ICAP {mg/L) 1/52 0.051 0.051 0.05% 0.01 1
Selenium filtered ICAP (mg/L) 1/52 0.052 0.052 0.052 0.01 |
Sodium [CAP (mg/L)} 52/52 190 1.2 34 d d
Sedium filtered ICAP (mg/L) 52/52 180 1.2 34 d d
Strontium ECAP {mg/L) 52/52 0.58 0.032 0.25 d d
Strontium filtered ICAP (mg/L) 52/52 0.58 0.031 0.25 d d
Uranium {luorimetric (mg/l.) 21/52 018 0.0010 0.035 0.02 4
Uranium filtered fluorimetric (mg/L) 21/52 0.18 0.0010 0.034 0.02 4
Vanadium ICAP (mg/L) 3/52 0.045 0.0057 0.019 d d
Zinc [CAP (mg/L) 49/52 0.26 0.0025 0.026 5 0
Zinc filtered 1ICAP (mg/L.) 30/52 .15 0.0024 {.016 5 0
Conduclivity, field measurement (mhos/cm) /52 830 270 560 d d
Dissolved oxygen, field measurement (ppm) df52 9.8 0.30 2.6 d d
pH. lield measurement (standard units) df52 4.2 6.5 7.5 6.5/8.5 4
Redox, field measurement (mV) df82 210 =190 87 d d
Water temperature. field measurement {(°C) ais2 22.0 11 17 305 0
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Table 5.39 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples Max? Min? AvP value exceeding

reference
Alkalinity-CQOs (mg/L) 4/52 48 42 46 d d
Alkalinity-HCO3 (mg/L) 52/52 340 160 230 d d
Conductivity (Lmhos/cm} 52152 960 320 550 d d
Dissolved solids (mg/L) 52/52 630 180 350 500 3
pH (standard units) d/52 a.1 7.0 76 6.5/8.5 4
Total suspended solids (mg/L.) 43/52 680 1.0 37 d d
Turbidity (NTU} 52/52 600 0.30 32 1 44
Gross alpha (pCi/L) 23/52 76 1.6 15 15 5
Gross beta (pCi/l.) 34/52 69 2.3 14 50 2
1,1,1-Trichloroethane (Lg/L) 2/52 1.0BJ 1.0BJ ~1.0 200 0
1,1-Dichleroethane (utg/L) 4452 .01 2.01 ~2.5 d d
1,1-Dichloroethene (11g/L) 4/52 200 1.0J ~1.3 7 0
1,2-Dichloroethene (1g/L} 9752 110 1.0J ~53 70 4
2-Butanone (pg/L} 2/52 10B 1.0BJ ~3.5 d d
4-Methyl-2-pentanone (ug/L) 8/52 630D 1.0BJ ~160 d d
Acetone (Ug/L) 6/52 50BD] 2.0BJ ~13 d d
Bromomethane (ug/L) 1/52 1L.oJ 1.01 ~1.0 d d
Carbon disulfide (pg/l.} 1152 1.0BJ 1.0BJ ~1.0 d d
Carbon tetrachloride (pLg/L) 32/52 6,700D 2.01 ~1600 5 29
Chloroform (ug/L) 36/532 1,300D 1.01 ~180 100 12
Chleromethane (Jg/L) 1/52 19D 19DJ ~19 d d
Ethylbenzene (ug/L) 1/52 1.0 1.0J ~1.0 700 0
Methylene chloride (ug/L) 19/52 65BDJ 1.0BJ ~13 d d
Tetrachloroethene (pg/L) 23/52 390D 2.0 ~110 5 22
Toluene (ug/L) 152 25D] 25D ~25 1,000 0
Trichloroethene (1g/1.) 15/52 130 1.0J ~41 5 10
Vinyl chloride (pg/L) 1/52 2] 2.00 ~2.0 2 0
Xylenes (ug/L) 1/52 1.0B} 1.0BJ ~1.0 10,000 0

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

5The ~ prefix indicates that qualified values were used in the calculation of the mean,

“See Table 5.1.

“Not applicable.
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Table 5.40. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

Rust Garage Area

Number detected/ Detected results Number
Reference of values
Paramcter number of value®  exceedin

samples Max? Min® Avb g

reference
Chloride (mg/L) 77 170 20 66 250 0
Fluoride (mg/L) Eai 0.40 0.10 (.24 4 0
Nitrate nitrogen (mg/L) 47 1.3 0.90 1.1 10 0
Sulfate (mg/L) w7 36 7.6 19 250 0
Aluminum [CAP (mg/L} 17 7.7 0.82 29 0.2 7
Aluminum filtered ICAP (mg/L) 507 37 0.060 1.7 0.2 4
Barium ICAP (mg/L) Wi 0.59 0.066 (.24 1 0
Barium filtered TCAP (mg/L.) 7 0.75 0.027 0.29 1 0
Beryllium ICAP (mg/L) 6/7 0.0039 0.0004 0.0016 d d
Beryllium filtered ICAP (mg/L) 4/7 0.0049 0.0004 0.0028 d d
Boron ICAP (mg/L) 77 0.092 0.020 0.054 d d
Boron filtered ICAP (mg/L) 717 0.10 0.021 0.06! d d
Calcium 1ICAP (mg/L) 7117 39 5.1 19 d d
Calcium filtered ICAP (mg/L) 717 45 6.9 20 d d
Chromium AAS {mg/L) 477 0.078 0.011 0.044 0.05 2
Chromium filtered AAS (mg/L) 117 0.032 0.032 0.032 (.05 ()
Cobalt ICAP {mg/L) 57 0.2¢ (0.0091 0.094 d d
Cobalt filtered ICAP (mg/L) 4/7 0.25 0.0060 0.16 d d
Copper ICAP (mg/L) 4/7 0.011 0.0046 0.0077 1 0
Copper filtered ICAP {mg/L) 4/7 0.027 (.0069 0.014 1 0
[ron FCAP (mg/l.) 717 7.0 (4.094 2.1 0.3 5
iron filtered ICAP (mg/L) 6/7 3.6 0.0057 0.62 03 1
Lead AAS (mg/L) 217 0.0098 0.0052 0.0075 0.05 0
Mugnesium [CAP (mg/L) 7 14 52 8.5 d d
Magnesium filtered ICAP {mg/L) 77 19 4.4 10 o d
Manganese ICAP (mg/L) T 6.2 0.089 2.4 0.05 7
Manganesce liltered ICAP (mg/L) "7 77 0.008% 29 0.05 4
Mercury CVAA (mg/L) 27 0.0003 0.0002 0.0003 0.002 0
Molvbdenum ICAP {mg/L} 177 0.012 0.012 0.012 d d
Nickel ICAP (mg/L) 6/7 0.11 0.017 0.051 d d
Nicke! filtered ICAP (mg/L) 4/7 0.15 0.012 0.090 d o
Potassium [CAP (mg/L) 7 3.6 0.91 21 d o
Potassium filtered ICAP (mg/L) U7 2.9 091 1.7 d o
Sodium ICAP (mg/L) W7 24 6.8 14 o d
Sodium filtered ICAP {(mg/L) "7 29 6.7 16 d d
Strontium ICAP (mg/1.) 17 0.13 0.047 0.075 d d
Strontium filtered ICAP (mg/L) tii 0.15 0.053 0.084 d o
Uranium fluorimetric (mg/L) 477 0.014 (3.0080 0.011 0.02 0
Uranium filtered fluorimetric {mg/L) 477 0016 0.0010 0.0072 0.02 0
Vanadium ICAP (mg/L) 2 0.0097 0.0073 (1L.OORS d d
Zine ICAP (mg/L} 717 0.13 0.011 0.056 5 0
Zinc liltered ICAP (mg/L) 747 0.17 0.0044 0.066 5 0
Conductivity. lield measurement {mhos/cm) a7 380 240 310 d d
Dissolved oxygen, field measurement (ppm) dit 6.2 1.7 3.1 d d
pH. field measurement (standard units) di7 6.1 4.1 5.2 6.5/8.5 7
Redex. field measurement (mV) di7 290 150 220 d d
Water temperature. field measurement (°C) dl7 24 14 19 30.5 0
Alkalinity-HCO2 (mg/L) 6/7 83 2.0 38 d dd
Conductivity (Hmhosfcm) 77 540 220 320 d o
Dissolved solids (mg/L) 717 320 150 220 300 n
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Table 5.40 (continued)
Number detected/ Detected results Number
Reference of values
Parameter number of c .

samples Max* Min? AvP vatue exceeding

reference
pH (standard units) daf? 6.1 4.4 54 6.5/8.5 7
Total petroleum hydrocarbons (mg/L) 4/5 56 0.0020 14 1 1
Total suspended solids (mg/L) 1 420 10 110 d d
Turbidity (NTU) i 150 10 47 1 7
Gross alpha (pCi/l.) L 20 1.7 9.2 15 2
Gross beta (pCi/L.) 117 33 32 12 50 0
t,1-Dichloroethene (LLg/L) 217 2.01 201 ~2.0 7 0
Benzene (Lg/L)} 37 21,000D 8,800D ~13,000 5 3
Ethylbenzene (ug/L) /7 3,400D 3,000D ~3,200 700 3
Methylene chloride (pg/L.) 177 2.0B} 2.08BJ ~2.0 d d
Styrene (pg/L) 147 270D) 270D1] ~270 100 1
Tetrachloroethene (Ug/L} 147 1.0J 1.0J ~1.0 5 0
Toluene (pug/L) 37 42,000D 28,000D ~35,000 1,000 3
Vinyl acetate (1g/L) 117 260D] 260D] ~260 d d
Xylenes (Lg/L} 37 22,0000 17,000D ~19,000 10,000 3

9The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

‘See Table 5.1.

“Not applicable.
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Table 5.41. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime

52 Site
Number detected/ Detected results Numbcr‘
Reference  of values
Parameter number of Juet di

samples Max? Min® AvP vaie exteeding

reference
Chloride (mg/L) 12/12 12 1.7 6.4 250 0
Fluoride (mg/L) 812 1.5 0.20 0.80 4 0
Nitrate nitrogen (mg/L) 12/12 83 0.90 20 10 4
Sulfate {mg/L} 12012 21 4.6 11 250 4]
Aluminum [CAP (mg/L} 11/12 6.8 0.049 2.6 0.2 10
Aluminum filtered ICAP (mg/L) 7/12 0.69 0.023 0.16 0.2 1
Barium ICAP (mg/L) 12/12 0.14 0.014 0.060 1 0
Barium {iltered FCAP (mg/L} 12/12 0.13 0.014 0.050 1 0
Beryllium ICAP (mg/L} 712 0.0018 0.0006 0.0010 d d
Beryllium filtered ICAP {mg/L} 312 0.0006 0.0003 (3.0004 d d
Boron ICAP (mg/L) 11/12 0.094 0.015 0.041 d )
Boron filtered ICAP (mg/L) 12712 0.089 0.0085 0.033 d d
Cadmium AAS (mg/L) 412 0.24 0.089 0.16 0.005 4
Cadmium filtered AAS (mg/L) 412 0.25 0.082 017 0.005 4
Calcium ICAP (mg/L} 12/12 140 19 65 d d
Calcium filtered ICAP (mg/L) 12/12 130 20 64 d o
Chromium AAS (mg/L) 10/12 0.032 0.011 0.017 0.05 0
Chromium filtered AAS (mg/L} 1712 0.015 0.015 0.015 0.05 4
Cobalt ICAP (mg/L) 5/12 0.046 0.0059 0.028 d d
Cobalt filtered ICAP (mg/L) 412 0.043 0.0057 0.025 d d
Copper ICAP {mg/L) 9/12 0.76 0.0042 0.31 1 0
Copper {iltered ICAP (mg/L) 7/12 0.55 0.0045 0.22 1 0
Iron ICAP (mg/L) 12/12 8.0 0.060 2.8 0.3 10
Iron filtered ICAP {mg/L) 712 1.1 0.0069 0.18 0.3 ]
Lead AAS (mg/L) u/12 0.053 0.0041 0.023 0.05 i
[ead filtered AAS (mg/L) 1/12 (00041 0.0041 00041} 0.05 4]
Magnesium ICAP (mg/1.} 12/12 3 H 22 d d
Magnesium filtered ICAP (mg/1.} 12/12 28 12 21 d d
Manganese [CAP (mg/L) 12/12 59 1.0018 1.4 .05 7
Manganese filtered ICAP (mg/L) 8/12 59 0.0017 1.9 0.03 4
Mercury CVAA (mg/l.) 612 0.0004 0.0002 0.0003 0.002 0
Mercury tiltered CVAA {mg/L} 112 0.0003 0.0003 0.0003 0.002 0
Nickel ICAP (img/L) 5/12 0072 0.018 0.035 d d
Nickel filtered ICAP {mg/L) 512 0.060 0.019 0.034 d d
Potassium [CAP {(mg/L) 12/12 39 1.1 23 d d
Potassium filtered ICAP (mg/L) 12/12 38 0.75 1.9 d d
Sodium ICAP (mg/L} 12/12 20 3.4 8.9 d d
Sodium fiitered ICAP (mg/l.) 1212 20 34 9.7 d d
Strontium ICAP (mg/L) 12/12 0.22 0015 0.072 d d
Strontium fiftered ICAP (mg/L) 12/12 022 0.016 0.073 d d
Uranium fluorimetric (mg/L) 5012 0.0080 0.0010 0.0062 0.02 b
Uranium filtered fluorimetric (mg/L.) 512 0.0050 0.0010 0.0036 0.02 ¢
Vanadium ICAP (mg/L) 4412 0D.013 0.0053 0.0000 d d
Zinc ICAP {mg/L) 12/12 0.14 . 0.0088 0.052 5 3}
Zinc filtered ICAP (mg/L) 11/12 0.12 0.0039 0.037 S {3
Conductivity, ficld measurcment {pmhos/cm) di12 1000 200 570 d d
Dissolved oxygen, field measurement (ppm) diz 14 0.30 4.2 d d
pH. lield measurement {standard units) danz 78 6.1 7.1 6.5/8.5 ]
Redox. field measurcment (mV) /12 280 116G 210 o d
Water temperature. field measurement (°C) df12 20 12 15 30.5 0
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Table 5.41 (continued)

Number detected/ Detected results Number
Reference  of values
Parameter number of o .

samples Max? Min® AvP value exceeding

reference
Alkalinity-HCOs {mg/L) 212 250 120 190 d d
Conductivity (tmhos/cm) 12/12 1100 280 610 d d
Dissolved solids (mg/L) 12/12 660 140 380 500 4
pH {standard units} a2 8.2 6.6 74 6.5/8.5 0
Total suspended solids (mg/L} 11/12 680 4.0 160 d d
Turbidity (NTU) 1212 700 1.1 120 1 12
Gross alpha (pCi/L) 6/12 28 2.1 11 15 2
Gross beta (pCi/lL) 8/12 39 3z 15 50 0
1,2-Dichloroethene (jug/L) 4/12 12 2.0] ~5.7 70 0
4-Methyl-2-pentanone (ug/L} 1112 2.0BJ 2.0B] ~-2.0 d d
Acetone (ptg/L) 2112 29B 2.0B]1 ~16 d d
Carbon tetrachloride {pg/L) 4/12 9.0DJ 5.0 ~6.8 5 3
Chloroform (pg/L) 10/12 8.0 1.0J ~3.6 100 0
Methylene chloride (ug/L) 312 2.0BJ 1.0BJ ~-1.7 d 4
Tetrachloroethene (ug/L) 612 230D 0.703 ~110 5 3
Trichloroethene (pg/L} 512 110 0.901 ~35 5 4

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

bThe ~ prefix indicates that qualified values were used in the calculation of the mean.

€See Table 5.1.

4Not applicable.

Groundwater 5-81



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.42. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poglar Creek Hydrogeologic Regime

S3 Peonds

Number detected/ Detected results Number

Reference  of values

Parameter number of valuet exceedin

samples Max? Min# AvP g

reference
Chloride (mg/L) 16/16 30 2.0 9.7 250 0
Fluoride (mg/L) 8/16 0.20 0.10 0.15 4 0
Nitrate nitrogen (mg/L.) 16/16 6.0 .52 1.5 10 0
Sulfate (mg/L.) 16/16 35 4.0 17 250 0
Aluminum ICAP (mg/L) 15/16 8.6 (1029 1.1 0.2 11
Aluminum filtered ICAP (mg/l.) 13/16 1.5 01.035 (.43 0.2 5
Barium ICAP (mg/L) 16/16 0.097 (0.0081 0.045 ] 0
Barium filtered ICAP {mg/L) 16/16 .11 (10052 0.040 1 )
Beryllium ICAP (mg/L) 1116 0.0009 (.0009 (.0009 d d
Beryllium filtered ICAP (mg/L) 1116 0.0005 0.0005 0.0003 d d
Beoron [CAP (mg/L) 16/16 0.25 0.036 0.11 d d
Boron filtered ICAP (mg/L) 16/16 0.21 0.023 0.098 d d
Cadmium AAS (mg/L) 4/16 0.018 0.015 0.016 0.005 4
Calcium ICAP (mg/L) 16/16 340 20 85 d d
Calcium filtered ICAP (mg/L.) 16/16 340 14 85 d d
Chromium AAS (mg/L) 5/16 0.030 0.012 0.0t7 0.05 0
Cobalt ICAP (mg/L) 2716 0.017 0.0067 0.012 d d
Cobalt filtered [CAP (mg/L) 1/16 0017 0.017 0.017 d d
Copper ICAP {mg/L) 9/16 0.017 0.0042 0.0070 ] 0
Copper fillered ICAP (mg/L) 5/16 0.0083 0.0052 0.0060 1 0
Iron ICAP {mg/L) 16/16 7.8 0.022 1.1 0.3 8
Iron filtered ICAP (mg/L) 14/16 1.8 0.0081 0.36 0.3 6
Lead AAS (mg/L) 1/16 0.0090 0.0090 0.0090 0.05 0
Lead filiered AAS (mg/L) 1/16 0.0047 0.0047 0.0047 0.05 0
Magnesium [CAP (mg/L) 16/16 9.6 1.6 52 d d
Magnesium filtered ICAP (mg/l.) 16/16 9.0 0.027 4.2 d d
Manganese ICAP (mg/L) 14/16 1. 0.0016 0.86 0.05 8
Manganesc filtered ICAP (mg/L) 13/16 23 0.0016 0.97 0.05 !
Nickel ICAP (mg/L) 1/16 0.013 0.013 0.013 d d
Nickel fillered ITCAP (mg/L) /16 0.014 0.014 0.014 d d
Potassium ICAP (mg/L.) 16/16 43 11 11 d d
Potassium liltered TCAP (mg/l.) 16/16 54 1.2 L3 d d
Selenium filtered ICAP (mg/L.) 1116 0.056 0.056 0.056 0.01 1
Sodium ICAP {mg/L) 16/16 20 29 8.0 d d
Sodium filiered ICAP (mg/L) 16/16 20 3.1 8.3 d d
Strontium ICAP (mg/L.) 16/16 0.70 0.037 0.18 d d
Strontium filtered ICAP (mg/L) 16/16 0.73 (1035 0.19 d d
Uranium fluorimetric (mg/L} 316 0.0020 0.0010 0.0017 0.02 0
Uranium filtered fluorimetric (mg/L) 516 0.0020 0.0010 0.0012 0.02 s
Vunadium ICAP (mg/L) 316 0.013 0.0061 0.0086 d d
Vanadium filtered ICAP (mg/L) e 0.0095 0.0050 0.0068 d d
Zinc ICAP (mg/L) 14/16 0.080 0.0041 0.019 5 {}
Zine filtered ICAP (mg/L) 15/16 0.045 0.0032 0.4 5 0
Conductivily. ficld measurernent {jimhos/cm) all 780 120 340 d d
Dissclved oxygen, tield measurement {ppm} df16 8.8 0.40 24 d d
pH, ficld measurement (standard units) drie 10 5.5 77 6.5/8.5 12
Redox. field measurement (mV) a6 240 =25 93 d d
Water temperature. ficld measurement (°C) dl6 26 14 17 305 0
Alkalinity-COr (mg/L) 5/16 KH) 4.0 12 d d
Alkalinity-11CO~ (mg/L} 16/16 280 30 130 d d
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Table 5.42 {continued)

Number detected/ Detected results . Number
Reference  of values
Parameter number of lue di

samples Max? Min? AvP vaue exceeding

reference
Conductivity (umhos/cm}) 16/16 680 150 320 d d
Dissolved solids (mg/L} 16/16 390 76 180 500 {
pH ({standard units) d/16 11 58 7.8 6.5/8.5 8
Total suspended solids (mg/L) 13/16 6,000 20 480 d d
Turbidity (NTU) 16/16 64 0.36 13 1 10
Gross alpha (pCi/l.) 8/16 13 1.5 4.6 15 0
Gross beta (pCi/L) 1216 39 2.4 21 50 0
1,1,1-Trichloroethane (pg/L) 416 19DJ 1.0D) ~6.0 200 0
1,1,2-Trichloroethane (jpg/L) 3Ne 21BDJ 3.08DJ ~11 d d
1,1-Dichloroethene {Ltg/L) 216 22DJ 2.0D] ~12 7 1
1,2-Dichloroethane {pg/L) 1/16 8.0D] 8.0D] ~8.0 5 1
1,2-Dichloroethene (pg/L) 16/16 980D 6.0 ~300 70 7
2-Butanone (pg/L) 2/16 36BDJ 13BDJ ~25 d d
4-Methyl-2-pentanone (pg/L) 5/16 16BDJ 2.0B] ~8.0 d d
Acetone (ng/L) 6/16 93BD 2,0BJ ~27 d d
Carbon disulfide {pg/L) 216 10BDJ 2.0BD) ~6.0 d d
Ethylbenzene (pg/L} 216 12D) 3.0D1 ~7.5 700 0
Methylene chloride (ug/L) 9/16 110BD 1.0BJ ~20 d d
Tetrachloroethene (pg/L) 15/16 840D 2.0 ~290 5 11
Trichloroethene (pg/L) 16/16 320D 1.0J ~110 5 3
Vinyl chloride (pg/L) 4/16 11 2.0] ~5.0 2 3
Xylenes (pg/l) 216 10BDJ 2.0BDJ ~6.0 10,000 0

9The data qualifiers ] = the value is estimated, B = the parameter was also found in the laboratory blank, and I3 = the sample

required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation of the mean.

¢See Table 5.1.
4Not applicable.
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Table 5.43. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
U.S. Geological Survey Sites

Number detected/ Detected results Number
Reference  of values
Parameter number of valuet exceedin

samples Max® Min¢ AvP e

reference
Chloride {mg/L) 29/32 410 1.0 50 250 4
Fluoride (mg/L.) 24/32 2.7 0.10 0.85 4 {
Nitrate nitrogen (mg/L} 12/32 0.90 0.29 .62 10 0
Sulfate (mg/L) 31/32 110 26 a5 250 0
Aluminum ICAP {mg/L.} 21132 53 0.021 8.0 0.2 8
Aluminum filtered ICAP (mg/L) 19/32 0.44 0.021 0.067 0.2 ]
Barium ICAP (mg/L) 32/32 0.63 0.0070 0.14 l 0
Barium filtered ICAP (mg/L) 32/32 0.28 0.0044 0.074 1 0
Bervllium ICAP (mg/L) 7132 0.0095 0.0003 0.0040 d d
Beryllium filtered ICAP (mg/L) 2132 0.0003 0.0003 0.0003 d d
Boron ICAP (mg/L) 3232 1.9 0.015 0.45 d d
Boron filtered ICAP (mg/L) 32/32 1.8 0.010 0.43 d d
Cadmium AAS (mg/L) 2/32 0.011 0.0021 0.0066 0.005 1
Calcium ICAP (mg/L) 32/32 140 1.4 54 d d
Calcium filtered ICAP (mg/L) 32/32 82 1.1 46 d d
Chromium AAS (mg/L) 9/32 072 0012 0.18 0.05 #
Cobalt lCAP {mg/1.} 8/32 0.069 0.0065 0.027 d d
Cobult filtered ICAP {mg/L) 332 0.011 0.0061 0.0088 d d
Copper ICAP (mg/L) 13/32 0.097 0.0047 0.030 ! 0
Copper liltered ICAP (mg/L) 8/32 0.046 0.0041 0.011 i 0
[ron ICAP (mg/L) 32/32 130 0.074 12 0.3 22
Iron filtered ICAP (mg/L) 30732 11 (L.00BS 1.1 03 1
Lead AAS (mg/L) 11/32 1.2 0.0096 0.22 0.05 8
Magnesium TCAP (mg/L) 32/32 72 (.45 20 d d
Magnesiem filtered ICAP (mg/L) 32/32 a7 (.43 16 ) d
Manganese ICAP (mg/L) 29/32 8.4 0.0012 0.84 0.05 11
Manganese filtered ICAP (mg/L) 27132 1.3 (0.0051 0.16 0.05 4
Mercury CYAA (mg/L.) 3/32 0.0015 0.0003 0.0007 0.002 9]
Nickel ICAP img/L) 6/32 0.0688 0.014 (0.040 d d
Nickel filtered ICAP {mg/L.} 1/32 0.010 0.010 (010 d d
Potassium [CAP (mg/L} 32/32 26 2.1 4.9 Il d
Potassium filtered ICAP (mg/L) 32/32 7.9 1.6 6 d o
Selenium ICAP (mg/l) 1/32 0.053 0.053 0.053 (L1 1
Silver ICAP (mg/1.) 1/32 0.025 0.025 0.025 (.03 0
Stlver filtered ICAP (mg/L) 3/32 0.011 0.0061 0.0077 0.05 0
Sodium ICAP (mg/L) 32/32 450 1.2 BS d d
Sodium fikered ICAP {img/L) 32/32 450 12 84 d d
Strontium [CAP (mg/L) 3232 1.4 0.068 0.44 d d
Stromium filtered ICAP (mg/L) 32/32 1.4 0.053 0.43 d d
Uranium fluorimetric (mg/L) 6/32 0.0030 0.6010 0.0013 0.02 0
Uranium filtered fluorimetric {mg/L) 3/32 0.0010 0.0010 0.0010 0.02 0
Vanadium ICAP (mg/L) 8/32 0.10 0.012 0.046 d d
Vanadium filtered ICAP (mg/L) 2132 0.0073 0.0060 0.0067 d d
Zine [CAP (mg/L} 31732 3.0 0.0030 0.42 3 0
Zine filtered ICAP (mg/L) 29/32 1.7 0.0030 0.20 5 0
Conduciivity, ficld measurement (imhos/cm) /32 1900 280 660 d d
Dissolved oxygen, ficld measurement (ppm) di3z 78 0.30 2.3 d d
pH. ficld measurement (standard units) di32 9.7 6.6 7.8 6.5/8.5 7
Redox. field measurement (mV) aii2 240 —130 -5.6 d d
Water temperature. ficld measurement (°C) /32 20 12 15 305 0
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Table 5.43 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of e cedi

samples Max? Mir® AvP vatue exceecing

reference
Alkalinity-CO3 (mg/L} 8/32 110 26 60 d d
Alkalinity-HCO3 (mg/L) 32/32 510 93 270 d d
Conductivity (umhos/cm) 32/32 1900 150 710 d d
Dissolved solids (mg/L} 32/32 1100 110 410 500 7
pH (standard units) di32 9.5 6.5 7.8 6.5/8.5 8
Total suspended solids (mg/L) 25132 6000 1.0 610 d d
Turbidity (NTU) 32/32 2800 0.50 320 1 29
Gross alpha (pCi/L) 11/32 100 23 28 15 4
Gross beta (pCi/L.) 19/32 210 2.7 27 50 2
1,2-Dichloropropane {ug/L.) 1/32 201 2.01 ~2.0 5 0
4-Methyl-2-pentanone (pg/L) 3/32 4.01 0.40] ~1.8 d d
Acetone (Lg/L) 1/32 75 75 75 d d
Carbon tetrachloride (pg/L) 4132 120 6.0 67 5 4
Chloroform (ug/L) 5/32 31 7.0 17 100 0
Methylene chloride (pg/L} 7/32 10B 1.0BJ ~3.1 d d
Tetrachioroethene (pg/L) 8/32 9.0 2.0 ~4.6 5 2
Toluene (1g/L) 4/32 12 0.70BJ ~3.6 1000 0
Trichloroethene (ug/L} 8/32 4,01 1.0) ~2.6 5 0

The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample
required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.

4Not applicable.
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Table 5.44. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Underground Storage Tank Program

Number detected/ Detected results Number

Reference  of values

Parameter number of e din

samples Max“ Min® AvP va exceecing

reference
Chloride {mg/L) 67/71 330 2.0 47 250 4
Fluoride (mg/L) 42/71 1.4 .10 0.36 4 0
Nitrate nitrogen (mg/L) 29/71 6,400 .24 690 10 8
Sulfate {mg/L) 58/71 73 12 17 250 ]
Aluminum ICAP (mg/L) 68/71 37 0.022 23 0.2 46
Aluminum filtered ICAP (mg/L) 49/71 0.45 0.021 0.11 02 12
Arsenic ICAP {mg/L) 4/71 0.061 0.052 0.056 0.05 4
Arsenic filtered ICAP (mg/L) 1/71 0.062 0.062 0.062 0.05 i
Barium ICAP {mg/L) 71/71 33 0.024 1.8 1 4
Barium filtered ICAP (mg/L) T/ 25 0.017 14 1 4
Beryllium ICAP (mg/L) 21 0.0028 0.0003 0.0007 d d
Beryliium filtered ICAP (mg/L) 10/71 0.0011 0.0003 0.0006 d d
Boron FCAP (mg/L)} 66/71 0.11 0.012 0.044 d d
Boron filtered ICAP (mg/L) 68/71 1.9 0.0055 0.066 d d
Cadmium AAS (mg/L) 971 0.015 0.0021 0.0075 0.005 4
Cadmium filtered AAS {(mg/L) TN 0.010 0.0022 0.0052 0.005 3
Calcium ICAP (mg/L) 71/71 6.500 1.5 400 d d
Calcium filtered ICAP (mg/L) 7171 5,700 1.4 350 d d
Chromium AAS (mg/L) 3171 12 0.011 0.79 0.05 20
Chramium filtered AAS (mg/L) 3/71 0.031 0.021 0.026 0.05 0
Cobalt ICAP (mg/L) 36/71 0.13 0.0052 0.035 d d
Cobalt filtered 1ICAP (mg/L) 29/71 0.1t 0.0050 0.034 d d
Copper [CAP (mg/L} 35/71 14 0.0042 0.066 1 1
Copper filtered ICAP (mg/L) 26/71 0.58 00,0043 0.053 1 0
Iron ICAP (mg/L.} 71/71 75 (0.048 6.0 03 62
Iron filtered ECAP {mg/L} 67/71 12 0.0087 1.7 0.3 42
Lead AAS (mg/L) [9/7¢ 0.14 0.0042 0.025 0.05 3
Magnesium ICAP (mg/L) 7171 460 1.7 33 d d
Magnesium filtered ICAP (mg/L) 7171 370 1.5 28 d d
Manganese [CAP (mg/L} 7171 25 0.018 29 0.05 69
Manganese filtered ICAP {(mg/L} 7171 27 0.011 29 0.05 68
Mercury CVAA (mg/L) 4/71 0.0013 0.0003 0.0006 .002 0
Mercury filtered CVAA {mg/L) 1/71 0.0003 (10003 0.0003 0.002 0
Molybdenum ICAP (mg/L) 4/71 0.028 0.011 0.018 d d
Maolybdenum filtered ICAP (mg/L) 4/71 0.017 0.011 0.014 d d
Nicke! [ICAP (mg/L) 41/ 1.6 3.011 0.33 d d
Nicke! filtered ICAP (mg/L) 36/71 1.4 0.010 0.29 d d
Potassium ICAP (mg/L) 67/71 18 (195 45 d d
Potassium filtered ICAP (mg/L) 68/71 100 0.75 5.4 o d
Sclenium filtered ICAP (mg/L) 371 0.065 (0,052 {1.060 0.01 3
Silver ICAP (mg/L.) /71 0.0071 0.0071 0.0071 0.05 0
Silver filtered ICAP (mg/L) 2/71 0.079 0.0067 0.043 0.05 1
Sodium [CAP (mg/L} 71771 120 29 18 d d
Sodium fillered ICAP {mg/L) 71471 87 2.8 17 d d
Strontium [CAP (mg/L) 7171 16 G011 1.0 d d
Strontium filtered ICAP (mg/L) 71471 i2 0.010 0.84 d d
Uranium fluorimetric {(mg/L) 45/71 0.11 0.0010 0.010 0.02 5
Jranium filtered fluorimetric (mg/L) 44/71 0.10 (0.0010 0.0094 0.02 4
Vanadium FCAP (mg/L) 1271 0.086 0.0057 0.022 d d
Zinc ICAP (mg/L) 67/71 23 0.0054 0.11 5 0
Zing filtered ICAP (mg/1) 68/71 1.4 0.0023 0.069 b 0
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Table 5.44 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of lnec di

samples Max? Min® AvP vaie exceeding

reference
Conductivity, field measurement (L mhos/cm) di7l 27,000 69 1,800 d d
Dissolved oxygen, field measurement (ppm) dlit 8.1 0.20 28 d d
pH, field measurement (standard units} drit 8.5 42 6.4 6.5/8.5 29
Redox, field measurement (mV) darit 250 -230 39 d d
Water temperature, field measurement (°C} di7l 25 13 18 30.5 0
Alkalinity-COs3 (mg/L} 1171 2.0 2.0 2.0 d d
Alkalinity-HCO3 (mg/L) 71771 460 11 200 d d
Conductivity (umhos/cm) 71771 29,000 65 1,700 d d
Dissolved solids (mg/T.) 71171 34,000 52 2,000 500 19
pH (standard units) di 8.4 4.5 6.6 6.5/8.5 18
Total petroleum hydrocarbons (mg/L.) 54754 3] 0.0000 24 1 d
Total suspended solids (mg/L.} 66/71 19,000 1.0 740 d d
Turbidity (NTU} 71/71 200,000 .50 3,200 1 69

99.Technetium (pCifL.) 213 7,900 2,700 5,300 4,000
Gross alpha (pCi/L) 47111 550 0.62 33 15 12
Gross beta (pCi/L) 58/71 710 2.2 73 50 10
Strontium (pCi/L}) 2/3 59 k3| 45 8

1,1, -Trichloroethane (Lg/L} 1/71 2.0J 2.0 1~-2.0 200 0
1,1,2-Trichloroethane (11g/L} 2m 2.00 1.0 J~1.5 d d
1,1-Dichloroethane (pug/L) 2171 8.0DJ 4.0] ~6.0 d d
1.1-Dichloroethene (pg/L) 6/71 3,300D 1.01 ~1,400 7 4
1,2-Dichloroethane (pLg/L) 9/71 1,400D 1113 ~430 5 9
1,2-Dichloroethene (ug/L) 12771 510D 2.0 ~150 70 5
2-Butanone (Lg/1.} 3 38DJ 1. ~24 d d
2-Hexanone {pg/L) 1 430DJ 6.4 ~140 d d
4-Methyl-2-pentanone (ug/L) 15171 910BD} 1.0BJ ~120 d d
Acetone {lg/L) 12/71 630BDJ 1.0) ~89 d d
Benzene (ug/L) 37171 20,0000 1.0 ~2,700 5 27
Bromoform (pg/L} 4/71 3.01 2.0] ~2.5 100 0
Carbon disulfide (png/L) 1771 3.0BJ 3.0B] ~3.0 d d
Chloroethane (ug/L) 1/71 11 11 11 200 0
Chloroform (pg/L} 4/71 40 30 34 100 0
Chioromethane {(ug/L) 4/71 1,100D 94D] ~490 d d
- Ethylbenzene (ug/L) 27171 1,400D 201 ~480 700 12
Methylene chloride (ug/L) 2171 190BDJ 1.0B] ~35 d d
Styrene {pg/L) 3/71 53D] 4.0] ~25 100 0
Tetrachloroethene (pg/L) 14/71 170D] 50 ~62 5 12
Toluene (1Lg/L) 32/71 12,000D 0.70B]  ~1,300 1,000 10
Trichloroethene (pg/L) 17 15,000D 1.0J ~3,300 5 15
Vinyl acetate (Lg/L} 9/71 2,200D 1.01 ~380 d d
Vinyl chloride (pug/L) 4/71 66D 5.0] ~28 2 4
Kylenes (pg/L) 31471 43,000D 3.0 ~3,100 10,000 1

“The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

#The ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable.
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Table 5.45. Constituents in groundwater at the Y-12 Plant site

Upper East Fork Poplar Creek Hydrogeologic Regime
Waste Coclant Facility Area

Number detected/ Detected results l\lumbCr
Reference  of values
Parameter number of alues din

samples Max* Min“ Avt value excecding

reference
Chloride (mg/L) 8/8 21 6.0 13 250 0
Fluoride (mg/L) 2/8 0.10 0.10 0.10 4 0
Nitrate nitrogen {mg/L) 4/8 0.45 0.26 .39 10 0
Sulfate (mg/L) 8/8 15 53 10 230 0
Aluminum ICAP (mg/L} 8/8 1.1 0.030 0.48 0.2 6
Aluminum filtered ICAP (mg/L.) 6/8 0.67 0.020 0.15 0.2 ]
Barium ICAP (mg/L) 8/8 0.33 .18 0.25 1 0
Barium filtered ICAP (mg/L) 8/8 0.27 (.16 0.19 1 0
Boron ICAP (mg/L) 8/8 0.14 0.0091 0.042 d d
Boron filtered [CAP (mg/L) 8/8 (.065 0.0057 0.026 d d
Cadmium AAS (mg/L) 2/8 0.0033 0.0021 0.0027 0.005 0
Cadmium filtered AAS (mg/L.) 2/8 0.0042 (.0021 0.0032 0.005 0
Calcium ICAP {mg/L) 8/8 110 79 91 d d
Calcium filtered ICAP (mg/L) 8/8 110 68 88 d e
Copper ICAP (mg/L) 4/8 0.015 0.0072 0.0098 1 0
Copper fittered ITCAP (mg/L}) 6/8 (0.020 0.0050 0.0095 1 0
Iron ICAP (mg/L) 8/8 1.5 0.0088 0.60 0.3 5
Tron filtered ICAP (mg/L) 6/8 0.85 (1.0091 0.16 0.3 ]
Magnesium ICAP (mg/L) 8/8 11 8.8 9.4 d d
Magnesium filtered TCAP {mg/L) B/8 15 7.4 9.9 d d
Manganese ICAP (mg/L.) 8/8 0.39 0.11 0.19 0.05 8
Manganese filtered ICAP (mg/L) 8/8 0.47 0.633 0.14 0.05 6
Nickel ICAP (mg/L) 178 0.015 0.015 0.015 d d
Nickel filtered ICAP (mg/L) 2/8 0.014 0.013 0.013 d o
Potassium ICAP (mg/L) 8/8 23 1.8 4.8 d d
Potassium filtered [CAP (mg/L) 8/8 4.9 1.8 2.4 d o
Silver ICAP (mg/L) 1/8 (.19 0.19 0.19 0.05 1
Sodium ICAP (mg/L) 8/8 6.4 4. 5.2 d el
Sodium filtered {CAP (mg/L) 8/8 5.5 36 43 d d
Strontium ECAP (mg/L} 8/8 0.24 0.20 0.23 d d
Strontium filtered ICAP (mg/L) 8/8 (.24 0.18 0.21 o a
Uranium fluorimetric (mg/L) 7/8 0.0020 0.0010 0.0016 0.02 0
Uranium filtered fluorimetric (mg/L) 7/8 0.0040 (L0010 0.0019 0.02 0
Zinc ICAP (mg/L) 8/8 0.055 0.0084 0.024 5 0
Zinc liltered ICAP {mg/L) /8 0.26 0.0037 0.075 5 0
Conductivity, licld measurement (Lmhos/cm) d/8 550 470 500 o d
Dissolved oxygen, field measurement (ppm) d/8 4.9 1.1 25 d d
pH, field measurement (standard units) dl8 73 6.2 6.7 6.5/8.5 1
Redox, field measurement (MV) dr8 260 180 220 d d
Water temperature, field measurement (°C) di8 19 15 18 30.5 0
Alkalinity-HCO3 (mg/L) 8/8 250 230 240 d d
Conductivity (pmhos/cmy} &8 550 500 520 d d
Dissolved solids {mg/L} 88 330 250 300 500 0
pH {standard units) /8 7.4 7.0 7.2 6.5/8.5 0
Total suspended solids (mg/L) 8/8 24 2.0 9.1 o d
Turbidity (NTL) 8/8 19 30 85 1 g
Gross alpha (pCifL) 2/8 32 29 3.0 15 0
Gross heta (pCift.) 4/8 6.8 27 4.5 50 0
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Table 5.45 (continued)
Number detected/ Detected results Number
Reference  of values
Parameter number of c .

samples Max? Min® Avb value exceeding

reference
1,1,1-Trichloroethane (pg/L) 4/8 490D 300D ~410 200 4
1,1-Dichloroethane (g/L) 4/8 220D 160D) ~190 d d
1,1-Dichloroethene (ug/L) 48 380D 1.0J ~250 7 3
1,2-Dichloroethene (pg/L) 4/8 13,000D 10,000D ~11,000 70 4
2-Butanone {pg/L) 1/8 3.0B] 3.0BJ ~3.0 d d
4-Methyl-2-pentanone (pg/L) 3/8 230BDJ 2.0BJ ~130 d d
Acetone (ug/L) 3/8 700BDI 7.0BJ ~370 d d
Carbon disulfide (1g/L} 2/8 110BDJ 1.0B] ~56 d d
Chloroform (jtg/1.) 1/8 4.0DJ 4.0D) ~4.0 100 0
Ethylbenzene (ug/L) 1/8 140DJ 140DJ ~140 700 0
Methylene chloride (jig/L) 4/8 120BDIJ 2.0BJ ~59 d d
Tetrachloroethene (pg/L) 6/8 1,100BD> 2.0J ~650 5. 5
Trichloroethene (ug/l.) 5/8 1,400D 1.0J ~960 5 4
Vinyl chloride (ug/L} 4/8 350D 190DJ ~260 2 4
Xylenes (ug/l.) 2/8 110BDJ 1.0BJ ~56 10,000 0

The data qualifiers J = the value is estimated, B = the parameter was also found in the laboratory blank, and D = the sample

required dilution and reanalysis.

PThe ~ prefix indicates that qualified values were used in the calculation of the mean.

“See Table 5.1.
4Not applicable.
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Table 5.46. Constituents in Waste Area Grouping (WAG) 1 groundwater at ORNL,

January 13-February 24, 1992

Number detected/ Ref. Nu'mlber of
Analyte number Max® Min® Avb N erenCce Values
£ samples value exceeding ‘
© reference [ref]*
Downgradient wells
Anions, unfiltered (mg/L)
Chloride 23723 95 1.4 20* 250 0[3]
Fluoride 15/23 36 <(.10 ~0.60* 4 0[2}
Nitrate 323 8.0 <1.0 ~1.6* 10 0[2)
Sulfate (as §O4) 22/23 110 <1.0 ~34* 250 0[3]
Base neutral/actd extractable organics, unfiltered (ug/L)
Bis(2-chloroisopropyl) ether 1/23 u1o JO.10 ~9.6% d L]
N-Nitrosodi-n-propylamine 1/23 U1l J8.0 ~49.9%* d [d]
Pyrene 1/23 Ulo IO ~9.6* d (]
Field measurements, unfiltered
Conductivity {mS/cm) 23723 1.1 0.22 0.47* d [d]
Dissolved oxygen (ppm} 23/23 12 1.9 5.7* d [4]
Redox (mV) 23/23 170 —81 100 d 1d]
Temperature (°C) 23/23 19 4.6 14* 30.5 011
Turbidity (JTU} 23/23 1.060 40 380~ 1 2312]
pH (standard units) 23/23 9.0 6.7 7.3% (6.5,8.5) 1[3]
Metals, filtered {mg/L)
Atuminum 7/23 0.074 <0.050 ~(.055*% 0.2 013}
Antimony 1/23 (.012 <().0030 ~(),0053* d [}
Barium 23/23 0.27 0.0015 0.097* 1 0[2]
Boron 6/23 1.0 <{).080 ~().18*% d (]
Calcium 23/23 130 G.94 7o d [4d]
Chromium 15723 0.017 <0.0040 ~0.0069* 0.05 0[1]
Copper 8/23 0.035 <0.0070 ~0.0006% 1 03]
Iron b/23 14 <0.050 ~18% 0.3 7031
Magnesiuvm 23/23 29 0.43 16* e [¢]
Manganese 13/23 5.2 <(.0010 ~().88* (.05 913}
Nickel 7/23 0.024 <0.0040 ~0.0059*% d [d}
Potassium 23/23 7.3 (.36 2.0* ) (/]
Silicon 23723 7.5 2.6 4.7* d [d]
Sodium 18/23 270 <5.0 ~37* o [&d]
Strontium 1/1 0,24 0.24 0.24 o [d]
Vanadium 1/23 0.0020 <(.0020 ~0.0020* o [d]
Metals, unfiltered (mg/L)
Aluminum 12/23 0.85 <0.050 ~0.16* 0.2 5[3]
Barium 23/23 0.30 0.012 0.11* | 0[2]
Boron 6/23 1.1 <0.080 ~0.19* d (]
Calcium 23/23 160 1.2 83* d [¢f}
Chromium 17423 0.033 <0.0040 ~0.0088* 0.05 0[1]
Iron 17/23 16 <0050 ~2.1* 0.3 11{3]
Magnesium 23/23 29 0.47 17* d [d]
Manganese 23/23 6.6 0.0015 0.96* 0.03 1113]
Nickel 9/23 0.024 <0.0040 ~(.0063* d []
Potassium 23/23 7.6 0.29 1.7* d (]
Silicon 23723 84 27 5.0% d [d]
Sodium 19723 280 <5.0 ~38* d [d]
Strontium 1/1 0.23 0.23 .23 d [d]
Vanadium 3723 0.0025 <(1.0020 ~0.0020* d [d]
Zinc 3723 0.039 <0.005¢ ~0.0069* 5 013
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Table 5.46 (continued)
Number detected/ Reference N'i‘:}?;gof
Analyte number Max® Min? Avt c .
f samples value exceeding
0 reference [ref]®
Others, filtered
Alkalinity (mg/L) 23423 470 110 200* d {d]
Total dissolved solids (mg/L) 23/23 700 180 410* 500 M
Others, unfiltered
Alkalinity (mg/L}) 23/23 470 110 290 d [d]
Total organic carbon (mg/L) 23/23 6.6 0.88 2.6* d [d]
Total organic halides (ug/l.) 10/23 190 <5.0 ~22* d 4]
Total suspended solids (mg/L} 13/23 34 <5.0 ~11* d [d]
Radionuclides, filtered (pCi/L)¢
80Cq 2/23 24% -22 4.6% 200 0[4]
3 2123 22 =27 3.6 120 0f4]
Gross alpha 13/23 300+ .62 15 15 1[2]
Gross beta 15/23 13,000* 4.1 580 50 312]
*H 19/23 30,000* -2,300 3,700%* 20,000 112]
Total rad St 14/23 7.800* 0.27 350 8 712]
Radionuclides, unfiltered (pCi/L)¢
¥ 4/23 43% ~30 4.7 120 0[4]
Gross alpha 13723 300+ -{.65 15 15 1{2]
Gross beta 20/23 14,000* 1.6 620 50 321
3H 19/23 27,000+ -2,200 4,000* 20,000 112}
Total rad Sr 13123 8,400* ~0.41 380 8 52
Volatile organics, unfiltered (ug/L)
Acetone 7123 B34 JB3.0 ~0 g* d [d]
Benzene 4/23 8.0 J1.0 ~5.0% 5 2[1]
Carbon disulfide 5/23 13 JB2.0 ~5.0% d [d]
Chloroform 2/23 8.0 Us.o ~5.1* 100 0[2]
Methylene chloride 4/23 7.0 IB1.O ~4. 7% d [d]
Styrenc 2/23 Us.0 J1.0 ~4. 7% 100 0[2]
Trichloroethene 2/23 I15.0 4.0 ~5.0% 5 0[1]
Vinyl chloride 1723 22 ulo ~11* 2 231}
Upgradient wells
Anions, unfiltered (mg/L)
Chloride 373 9.2 2.4 53 250 0[3]
Fluoride 2/3 0.60 0.20 ~0.37* 4 021
Nitrate 2/3 56 <1.0 ~2.7 10 0[2]
Sulfate (as SO4) 3/3 41 19 33 250 0[3]
Field measurements, unfiltered
Conductivity (mS/cm) 3/3 .47 0.32 0.38* d [d]
Dissolved oxygen (ppm) 3/3 8.3 7.5 8.0* d fdl
Redox (mV) 3/3 160 33 99 d fel
Temperature {°C) 33 13 13 13* 305 Of 1]
Turbidity (JTU) 373 130 76 98+ 1 3[2]
pH (standard units) 3/3 79 73 7.6* (6.5, 8.5) 0[3]
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Table 5.46 (continued)

Number detected/ Ref N u’mber of
Analyte number Max? Min? AvP N ercnccc values
of samples value exceeding ‘
reference {ref]°
Metals, filtered (mg/L)
Aluminum 3/3 0.076 0.054 0.064* 0.2 0[3)]
Barium 3/3 0.21 0.050 0.13 1 0[2]
Boron 1/3 0.20 <0.080 ~.12* d (]
Calcium 373 110 37 77 d fed)
Chromium 373 0.010 0.0056 0.0078* 0.05 0f1]
Copper 2/3 0012 <0.0070 ~0.0097* 1 03]
Magnesium 3713 28 15 22* d [d]
Manganese 2/3 0.0031 <(1.0010 ~0.0021* 0.05 03]
Nickel 2/3 0.0048 <(0.0040 ~0.0043* d {d)
Potassium 373 1.8 1.1 1.4* d [d]
Silicon 373 6.9 4.2 5.3% d {d]
Sodium 2/3 29 <5.0 ~14 d [d]
Metals, unfiltered (mg/L)
Barium 3/3 0.23 0.059 0.14 i 0[2]
Boron 1/3 0.21 <0.080 ~0.12 d (4]
Calcium i3 110 41 82* d [d]
Chromium 3/3 0.010 0.0068 0.0086* 0.05 0rl)
Magnesium /3 30 17 24% d d]
Mangancse 3/3 0.0053 0.0034 (.0045* 0.05 013]
Potassium 3/3 11 0.86 0.94* d [d]
Silicon 33 7.3 45 5.5% d [d]
Sodium 213 33 <5.0 ~16 d [d]
Vanadium 13 0.0025 <0.0020 ~0.0022* d [d]
Zinc 1/3 0.0072 <(.0030 ~(1.0057* 5 03]
Others, filtered {mg/L}
Alkalinity 3/3 340 250 280% d [}
Total dissolved solids 3/3 400 290 340* 300 1]
Others. unfiltered (mg/L)
Alkalinity 3/3 350 240 280* d d]
Total organic carbon 373 20 1.1 1.4% d [d]
Radionuclides. filtered (pCi/L)"
17¢s 1/3 5.4 -1.4 1.3 120 0[4]
Gross beta 213 6.8% 11 4.9 50 0[2]
*H 213 4,.900* - 810 2,200 20,000 012]
Total rad Sr 173 4.9%* 2.7 3.7* 8 0[2]
Radionuclides, unfiltered {pCi/L)*
50Co 173 6.2* 0.27 33 200 0]4]
B 113 6.8% 22 3.3 120 0[4]
Gross alpha 1/3 3.2* 0.73 1.9 15 012)
Gross beta 213 12% 3z 6.5 50 0[2]
H 2 3,800% -54 2,200 20,000 0[2]
Total rad Sr 1/3 4.6* .54 2.8 8 0]2]
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Table 5.46 (continued)
Number detected/ Ref Num]ber of
Analyte number Max* Min“ ¢ erencce vales
of samples value exceeding
reference [ref]¢
Volatile organics, unfiltered (pg/L)

1,1,1-Trichloroethane 1/3 Us.0 J3.0 200 o[1]
Acetone 313 B91 JB4.0 d [d]
Benzene 2/3 6.0 1.0 5 1[1]
Carbon disulfide 3 32 JB2.0 d [d]
Styrene 1/3 Us.o J12.0 100 0[2]

“Prefixes I, B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range and
was diluted and reanalyzed, was not detected at that level, or was not quantified at that Jevel, respectively. Radionuclide values that are

significantly greater than zero are identified by an *.

b Average concentrations significantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or

undetected values were used in the calculation of the average.

“See Table 5.1. If a reference limit exists, the source is coded as:

1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control, Chapter 1200-4-3,

General Water Quality Criteria, as amended.

2. 40CFR Part 141-National Primary Drinking Water Regulations, Subparts B and G, as amended,

3. 40CFR Part 143-National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5, Chapter IIl, Derived Concentration Guides for Air and Water.

4Not applicable.
“Multiply pCi/L. by 0.037 to convert to Bg/L.
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Table 5.47. Constituents in Waste Area Grouping (WAG}) 2 groundwater at ORNL,
June 18—July 9, 1992

Number detected/ Ref I\ulmlbcr of
Analyte number of Max? Min® Avb eference values
samples value exceeding

reference [ref]®

Downgradient wells

Anions, unfiltered {mg/L}

Chloride 8/8 30 1.1 11%* 250 03]
Fluoride 1/8 28 <0.10 ~(.44 4 0[2]
Nitrate 1/8 1.1 <1.0 ~1.0* 10 0[21
Sulfate (as SO4) /8 23 <1.0 ~10* 250 0[3]
Base neutral/acid extractable organics, unfiltered (Ug/L)
Dicthy] phthalate 1/8 ulo IJB3.0 ~9.1* d [}
Field measurcments, unfiltered
Conductivity (mS/cm) 10/10 0.64 011 0.40* d (]
Dissolved oxygen (ppm} 110 10 58 7.7% d {d]
Redox (mV} 22 180 180 180* d [d]
Temperature (°C) 10/10 17 13 15% 30.5 o
Turbidity (JTU} 10/10 2,300 30 630* 1 10[21
pH (standard units}) 10710 9.4 6.5 74* (6.5.8.5) 2[3]
Mectals, filtered (mg/L}
Aluminum 5/8 0.39 <().050 ~( 1> 0.2 1131
Antimony 378 0.0093 <0,0050 ~(L.O058* d |d)
Arsenic 2/8 0.031 <0.01¢ ~(,013*% 0.05 0]1]
Barium 8/8 0.93 0.024 0.28* i 0[2]
Boron 318 1.1 <0.080 ~0.22 d [df]
Calcium /8 130 0.77 62 d L]
Chromium 4/8 0.011 <0.0040 ~0.0062* 0.05 0r1]
Copper 1/8 0.014 <0.0070 ~0.0078* 1 0f3]
[ron 5/8 23 <0.050 ~52 0.3 3f3]
Magnesium 8/8 24 0.24 9.5% d fd|
Manganese T8 1.1 <0.0010 ~(.21 0.05 413]
Nickel 4/8 0.17 <(.{040 ~0.026 d [ef]
Potassium 8/8 2.5 0.63 1.4* d [d]
Silicon 8/8 0 36 7.0* d (]
Sodium 78 220 <5.0 ~61* d (]
Vanadium 1/8 0.0028 <0.0020 ~0.6021* d (]
Metals, unfiltered (mg/L)
Aluminum 78 37 <(),050 ~0.62 0.2 213]
Arsenic W8 0.28 <0.010 ~0.053 0.05 201
Barium 8/8 0.92 0.033 0.32* 1 0[21
Boron /8 1.1 <{).080 ~(3.23 d [d]
Calcium 8/8 130 1.0 60* d {d)
Chromium 5/8 1.0 <(0.0040 ~0.13 0.05 1{1]
Cobalt 2/8 0.012 <(0.0040 ~(.0051* d [}
Copper 5/8 0.013 <(.0070 ~(L.O0OBS* 1 6[3]
Iron 8/8 28 0.087 8.6% (.3 73]
Magnesium 8/8 23 0.25 g.4* d {el]
Manganese B/R 1.1 0.0059 0.23 0.05 6[3]
Nickei 378 0.20 <(1L.0040 ~(.030 d [}
Potassium 8/8 a5 0.72 1.9%* d (]
Silicon 8/8 11 35 8.0* d []
Sodium /8 220 <5.0 ~59* d [d]
Vanadium 1/8 0.0051 <(0.0020 ~0.0024* d ld]
Zinc 3/8 0.013 <00.0050 ~0.0068* 5 0[3]
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Table 5.47 {continued)

Number detected/ Reference Nli'r;]::; o
Analyte number of Max?# Min® Avt - 3
samples value exceeding
reference [ref]®
Others, filtered
Alkalinity (mg/L) 8/8 460 120 300* d [d]
Total dissolved solids (mg/L) 8/8 520 130 350* 500 1[1]
Others, unfiltered
Alkalinity (mg/L) . 10/10 460 120 280* d [d]
Ammonia {mg/L) 8/8 8.3 0.070 1.3 d [d]
Total organic carbon (mg/L) 6/8 34 <0.50 ~1.1* d [d]
Total suspended solids (mg/L) 7/8 190 2.0 ~42 d [
Radionuclides, filtered (pCi/L)*
60Co 1110 350* -23 34 200 EY]
B3y 1/10 1t -5.0 1.4 120 0r4)
Gross alpha 10 14* .11 5.1* 15 0[2]
Gross beta 7/8 1,400%* —0.54 180 50 1[2]
34 6/10 300,000* 540 59,000 20,000 4{2]
Total rad Sr 210 810* -0.54 82 8 1{2]
Radienuclides, unfiltered (pCi/L)®
80co 3/8 13* 4.3 3.0 200 0[4]
Gross alpha 7/8 11* 1.6 5.7* 15 0[2]
Gross beta 5/8 1,600* -0.27 200 50 112}
H-3 5/8 300,000* -540 73,000 20,000 3[2]
Total rad Sr 5/8 860* .81 110 8 1[2]
Volatile organics, unfiltered (Ug/L)
1,1-Dichloroethene 1/10 44 Us5.0 ~8.9%* 7 1[1}
Acetone 2/10 uU1ig 6.0 ~90.3* d [d]
Benzene 210 49 3.0 ~9.2* 5 111
Carbon disulfide 210 18 us.o ~7.1% d [d]
Chlorobenzene 110 50 Us.0 ~9.5* 100 012
Methylene chloride 2/10 Us.0 30 ~4.6%* d ]
Toluene 1/10 47 Us.0 ~G 2% 1,000 0[2]
Trichloroethene 1/10 48 Us.0 ~0.3% 5 1111
Upgradient wells
Anions, unfiltered (mg/L)
Chloride 12/12 7.4 1.6 3.6 250 03]
Fluoride 2112 0.70 <0.10 ~0.17* 4 2]
Nitrate 1/12 1 <1.0 ~1.8% 10 112]
Sulfate (as SOy4) 12/12 100 9.6 35% 250 O[3}
Base neutral/acid extractable organics, unfiltered (Ug/L}
Diethyl phthalate 4/12 uio 130 ~8.2% d [d]
Field measurements, unfiltered
Conductivity (mS/cm) 10/10 0.54 0.30 0.41* d [d]
Dissolved oxygen {ppm) 10/10 13 6.8 9.3* d [d]
Temperature (°C) 10/10 16 13 14* 305 O[]
Turbidity (JTU} 10/10 680 440 490* 1 10[2]
pH (standard units) 10/10 9.2 6.3 7.3% (6.5,8.5} 23]
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Table 5.47 {continued)

Number detected/ Ref Nu’mlber of
Analyte number of Max¢ Min AvP elerence vaies
les value exceeding
samp reference [ref]”
Metals, filtered {(mg/L)
Alumingm 512 0.33 <0.050 ~0.076* 0.2 131
Antimony 2/12 0.0061 <(.0050 ~0.0052* d [e]
Barium 12/12 0.63 0.035 0.18* 1 0[2]
Boron 6/12 0.85 <(1.080 ~0.18* d [ef]
Cadmium 1712 0.0065 <(1.0050 ~(.0051* 0.005 112}
Calcium 12/12 120 1.2 60* d d]
Chromium 8/12 0.016 <().0040 ~{).0070* 0.05 Dill
Cobalt 2/12 0.028 <().0040 ~().0063* d [dd]
Copper 1712 0.0093 <().0070 ~0.0072* 1 0131
I[ron 6/12 1.8 <(.050 ~(.29* 0.3 213
Magnesium 12/12 27 0.34 13* d g
Manganese 12/12 7.8 0.0070 0.79 0.05 i3]
Nickel 512 0.024 <(1.0040 ~{}.0070* d (]
Potassium 12/12 6.0 (.55 2.7% d [d]
Silicon 12712 9.9 32 7.1* d [e]
Sodium 11712 200 <5.0 ~48* d [d]
Vanadium 1/12 0.0022 <(0.0020 ~0.0020* d id]
Zinc 1/12 0.017 <0.0050 ~0.0060* 5 03]
Metals, unfiltered (mg/L)
Aluminum 912 1.3 <(.050 ~().27* 02 4]3]
Barium 12/12 0.60 0.034 0.18% 1 ni2
Boron 6/12 0.88 <().080 ~(),18* d 1]
Cadmium 1112 0.010 <(.0050 ~0.0054* 0.005 12}
Calcium 12/12 130 13 SR* d {d]
Chromium 9/12 0.014 <(1.0040 ~(.0069* 0.05 0[]
Cobalt 2/12 0.024 <(0.0040 ~0.0060* d {d]
Copper in2 (1L.O0RS <{L.0070 ~(L0072* 1 013]
Iron 1712 34 <{).050 ~(.60* 0.3 613
Magnesium 12/12 26 (.50 12¥% d {d]
Manganese 12/12 7.4 (3.0064 0.76 .05 B3]
Mercury 1/12 0.000050 <(.000050 ~(.000050 0.002 Oj 1]
Nickel 412 (3.026 <(1.0040 ~(L0067* d {d]
Potassium 12/12 6.1 1.6 2.9% o id]
Silicon 12/12 9.6 4.4 7.3* d {d]
Silver 1712 0.020 <(0.0050 ~0.0063* (.03 0f1]
Sodium 11/12 190 <5.0 ~47* ) {e]
Vanadium 1/12 (.0022 <(0.0020 ~0.0020%* d 1d]
Others. filtered
Alkalinity (mg/L) 12/12 400 120 260* d [d]
Total dissolved solids {mg/L) 12/12 490 180) 360* 500 0[1]
Others, unfiltered
Alkalinity (mg/L) 1710 400 120 270% d [d]
Ammonia (mg/L) 12/12 r45 0.050 0.17* d [d]
Sulfide, total (mg/L) 212 1.0 <1.0 ~1.0 d ld]
Total organic carbon (mg/L) 12112 1.6 0.70 1.0* d {d]
Total suspended solids {mg/L} 6/12 37 2.0 -9 4* d L]
Radionuclides, filtered (pCi/l.)¢
g 1/10 49 6.2 1.1 200 0f4]
By 110 6.5% 24 0.76 20 0[4]
Gross alpha 710 8.9* .68 3.5% 15 (2}
Gross beta 10712 970+ 1.1 89 50 1[2]
*H 410 220,000% —3,200 22.000 20,000 112]
Total rad Sr 4/10 6,2% -1.0 2.6% 8 nrz]
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Table 5.47 (continued)

Number of
Analyte Number detected/ Maxd Min? Avb Reference valuc.s
number of samples value exceeding
reference [ref]”
Radionuclides, unfiltered (pCi/L)*
80Co 1/12 430* -14 37 200 1{4]
Gross alpha 11/12 21+ 1.1 6.3* 15 1[2]
Gross beta 1012 1,200* 027 110 50 112]
*H 512 220,000* -3,000 21,000 20,000 2[2]
Total rad St 412 8.4* 2.7 2.8* 8 1[2}
Volatile organics, unfiltered (ug/L)
Acetone 5/10 ui0 JB1.0 ~7.2*% d [d]
Benzene 3no Us.0 JBL.O ~3.8% b o[}
Carbon disulfide 6/10 B22 IB2.0 ~8.3* d [d]

apretixes I, B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively, Radionuclide values that are significantly greater than zero are identified by an ™.
bAverage concentrations significantly preater than zero are identified by an *. The ~ prefix indicates that estimated and/or
undetected values were used in the calculation of the average.
°If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution
Control, Chapter 1200-4-3, General Water Quaiity Criteria, as amended.
2. 40CFR Part 14]1—National Primary Drinking Water Regulations, Subparts B and G, as amended.
3. 40CFR Part 143—National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5, Chapter I11, Derived Concentration Guides for Air and Water.
“Not applicable.
“Multiply pCi/L by 0.037 to convert to Bg/L.
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Table 5.48. Constituents in Waste Area Grouping (WAG) 3 groundwater at ORNL,

August 21-September 10, 1992

5-98 Groundwater

Number detected/ Ref. Nu{n}bcr_ of
Analyte number of Maxd Min® Av? elerence vames
samples value exceeding
reference [ref]®
Downgradient wells
Anions, unfiltered (mg/L)
Chloride 11/11 420 22 93* 250 2(3]
Fluoride 1/11 4.1 <0.10 ~0.46 4 2]
Nitrate 1411 1.2 <1.0 ~1.0* 10 0[2]
Suifate (as SQy4) 11711 120 32 44% 250 0[2]
Base neutral/acid extractable organics, unfiltered {(pg/L.}
Bis(2-cthylhexyl) phthalate 1711 ulo B1.0 ~9.2% d [f]
N-Nitrosodiphenylaminc KN u1o B2.0 ~7 8% d 1d]
Field measurements, unfiltered
Conductivity (mS/cm) /11 1.3 0.33 0.69* d [d]
Dissclved oxygen (ppm) 10/10 10 38 1.0 d [d]
Redox (mV) /10 630 22 480* d {d]
Temperature (°C) 11/11 16 14 15% 30.5 0f1)
Turbidity (JTU) 10/10 46 2.1 20%* i 10§21
pH {standard units} 11/11 11 7.0 7.8* (6.5, 8.5) I13]
Metals, filtered (mg/L)
Aluminum 1/11 0.75 <0.050 ~0.11 0.2 113]
Antimony 2111 0.0061 <0.0050 ~0.0052* d [el}
Arsenic 2/11 0.023 <0.010 ~0.012* 0.05 (1]
Barium 11/11 0.65 0.0086 0.17* | N{2]
Boron 8/11 2.0 <0.080 ~0,50* d [/
Calcium 11/11 160 Q.85 110 d ]
Chromium 211 0.0089 <(1.0040 ~0.0045* 0.05 op1
Cobalt 1/11 0.0089 <0.0040 ~0.0044* d [¢]
Copper 1/11 0.016 <0.0070 ~0.0078* 1 03]
Iron 6/11 2.5 <00.050) ~().48%* 0.3 4[3]
Magnesium T/ 54 0.20 24* d []
Manganese 11/11 1.7 0.0021 (3.29 0.03 5[3]
Nickel 1/11 0.014 <0.010 ~0.010* d [d]
Potassium 11/11 8.9 1.7 3.5% d [}
Selenium 211 0.0068 <(0.0050 ~(+0052* 0.01 0[1]
Silicon T/ 39 4.7 B.8* d | ]
Sodium T1/11 250 32 54 d [}
Vanadium 11/11 0.046 0.0021 (L.0071* d [d]
Zing 511 0.021 <0.0050 ~0.0071% 5 03]
Metals, unfiltered (mg/L)
Aluminum 3/11 2.3 <0.050 ~0.31 0.2 3[3])
Arsenic 1/11 0.020 <0010 ~0.011* .05 0l
Barium 1111 0.64 0.015 0.17* 1 0121
Boron 8/11 2.0 <0.080 ~0,5(* d [d]
Calcium 11/11 160 1.2 110* d (]
Chromiuom 1711 0.011 <0.0040 ~0.0046* .05 0rl]
Cobalt 1711 0.0049 <0.0040 ~0.0041%* d [}
Copper 1711 0.023 <0.0070 ~(.0084* | 03]
lron 9/11 i3 <01.050 ~(}.87* 0.3 6[3]
Magnesium 11/11 54 (.38 24% d (]
Manganese 1311 1.7 0.0043 0.30 0.05 53]
Nickel 11 0.019 <0.010 ~L011* d [d]
Potassium 1111 9.4 1.7 37* d [ef]
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Table 5.48 (continued)
Number detected/ Reference Nli:lllj.lirs o
Analyte number of Max? Min® AvP ¢ .
samples value! exceeding
reference [ref]®
Silicon 11/11 45 49 9.5* d {d]
Sodium /1t 270 34 57* d (4]
Vanadium 1/11 0.051 <0.0020 ~0.0064 d [d]
Zinc 5111 0.020 <0.0050 ~0.0084% 5 0{3]
Others, filtered
Alkalinity (mg/L.) 11411 520 240 350 d [d]
Total dissolved solids (mg/L.) 11/11 700 89 450* 500 5011
Others, unfiltered
Alkalinity {mg/L) 11111 510 240 350+ d [d]
Phenolics, total recoverable (mg/L) 1/11 0.041 <0.0010 ~(.0046 d [d]
Total organic carbon (mg/L) 11/11 59 0.63 1.6* d {d]
Total organic halides (1tg/1.) 311 110 <5.0 ~26* d []
Total suspended solids (mg/L) 3/11 52 <5.0 ~G 4% d [dj
Radionuclides, filtered (pCi/L)¢
3¢ 111 6.8* -1.1 0.52 120 0f4]
Gross alpha 10411 17* 0.70 6.8* 15 212]
Gross beta 10711 970* 1.9 160 50 42)
*H 10/11 30,000* 27 3,600 20,000 112]
Total rad Sr 6/11 590* -0.30 88 8 412]
Radionuclides, unfiltered (pCi/L)*
s 1111 38 4.3 4.3 120 041
Gross alpha 9/11 41* -0.16 9.5* i5 2[2)
Gross beta 10/11 970+ 2.7* 150 50 4[2]
3H 9/11 30,000* 110 3,500 20,000 112]
Total rad Sr N 620~ -1.3 91 8 5[2]
Volatile organics, unfiltered (ug/L)
1,2-Dichloroethene 311 12 J3.0 ~5.4* 70 0§2]
Benzene 1/11 Us.0 13.0 ~4.8* 5 0r1]
Trichloroethene 1/11 10 Uus.o ~5.5% 5 I
 Upgradient wells
Anions, unfiltered {mg/L)}
Chloride /3 23 1.9 2.1* 250 0{3]
Nitrate 1/3 1.1 <1.0 ~1.0% 10 0]2]
Sulfate (as SO4) 33 18 7.9 12* 250 0[31
Field measurements, unfiltered
Conductivity (mS/cm) 3/3 0.44 0.18 0.32% d [}
Dissolved oxygen {(ppm) 373 93 9.0 9.2% d [d]
Redox (mV) 33 630 390 400* d [4]
Temperature (°C) 373 17 14 15* 305 0j1]
Turbidity (JTU) 33 53 6.3 29 1 3121
pH (standard units) 373 7.9 6.8 7.4% (6.5, 8.5) o3l
Metals, filtered (mg/L)
Barium 33 0.047 0.018 0.030* 1 0[2]
Calcium 33 130 64 99* d []
Cobalt 1/3 0.0047 <0.0040 ~(0.0042* d [d]
Iron /3 1.2 <0.050 ~0.43 0.3 1[3]
Magnesium 373 14 3.0 7.4 d [d]

Groundwater 5-99
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Table 5.48 (continued)

Number detected/ 'Nu'mber of
Analytc number of Max® Min? AVP Referen(;c \alue.s
samples value exceeding w
reference {ref]"
Manganese 3/3 0.22 (.0034 0.11 0.05 2(3]
Potassium 3/3 1.5 0.82 1.1* d [d]
Silicon 33 53 2.6 4.2* d [d]
Sodium 33 23 1.6 1.8* d [d]
Vanadium 2/3 0.0049 <(.0020 ~(3.0034* d [d]
Zinc 1/3 (.0079 <(0.0050 ~0.0060* 5 03]
Metals, unfiltered (mg/L)
Aluminum 3/3 0.23 0.19 0.21* 0.2 2{3]
Barium 3/3 0.046 0.0i8 0.030* | 0[2]
Calcium 373 120 59 95% d [d]
Iron 373 1.4 0.23 0.63 0.3 213}
Magnesium 33 14 28 7.1 o [d]
Manganese 3 0.20 (.0048 0.10 0.05 2[3]
Potassium 3/3 1.9 0.79 1.2* d id]
Silicon 3/3 5.4 29 4.5% d [d]
Silver 1/3 0.0079 <0.0050 ~0.0060* 0.05 0013
Sodium s 2.2 1.6 1.8* d [d}
Vanadium 1/3 0.0040 <0.0020 ~0.0027* d [d]
Zine 2/3 0.0053 <0.0050 ~0.0052* 5 0[31
Others. filtered (mg/L)
Alkalinity A 360 190 280+ d {d]
Total dissolved solids 313 400 260 330* 500 0f1]
Others, unfijtered
Alkalinity {mg/L} na 370 190 2800* d [d]
Total organic carbon (mg/L) an 1.8 0.53 1.2* d {d]
Tota! organic halides (pg/L) 1/3 25 <5.0 ~12 d 141
Total suspended solids (mg/L) 173 21 <5.0 ~10 d [d]
Radionuclides. filtered (pCi/L)¢
Gross alpha 273 3.5% 1.1 2.2* 15 0[2j
Gross beta 3/3 7.8% 3.5* 5.0% 50 0723
*H 373 1,200* 650* 1,000* 20,000 0f2]
Radionuclides, unfiltered {pCi/L)¢
e 173 3.2% 4.9 —0.63 200 0[4]
Gross alpha 343 7.6* 1.3* 3.4 15 0[2]
Gross beta 2/3 5.9* 2.7 4.7 50 0[2]
*H 33 1,100* 650 930)* 20,000 0p24
Volatile organics, unfiltered (ug/L)
Carbon disulfide 1/3 Us.0 2.0 ~4.0* d {d]

“Prefixes J. B, E. Y. U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range.
exceeded the calibration range and was diluted and reanalyzed. was not detected at that level, or was net quantified at that level,
respectively. Radionuclide values that are significantly greater than zero are identified by an *.

# Average concentrations significantly greater than zero are identificd by an *. The ~ prefix indicates that estimated and/or

undeiccted values were used in the calculation of the average.

“See Tablc 5.1. If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Divisien of Water Pollution Contro!,

Chapter 1200-4-3, General Water Quality Criteria, as amended.
40CFR Part 141 —Nationa} Primary Drinking Water Regulations, Subparts B and G, as amended.
40CFR Part 143—National Sccondary Drinking Water Regulations, as amended.

. DOE Order 5400.5. Chapter 111, Derived Concentration Guides for Air and Water.

[V )

N

“Not applicable.

“Multiply pCi/L by 0.037 to convert to Bg/L.

5-100 Groundwater
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Table 5.49. Constituents in Waste Area Grouping (WAG) 4 groundwater at ORNL,
October 26-November 23, 1992

Number detected/ Reference Nuv r:lt:; of
Analyte number of Max? Min® Avt :
value exceeding
samples

reference [ref]*

Downgradient wells

Anions, unfiltered (mg/L})

Bromide KIAD 1.9 <1.0 ~1.1% d []
Chloride 11/11 270 3.2 65* 250 113]
Fluoride 2/11 6.2 <0.10 . ~0.92 4 112]
Nitrate 1/11 - 27 <0.10 ~3.2 10 1[2]
Phosphate 1/11 <3.0 <0.30 ~1.3* d [d]
Sulfate (as SO4) 9/11 310 <1.0 ~T4* 250 1[3]
Field measurements, unfiltered
Conductivity (mS/cm) 11/11 i4 0.34 0.76* d [d}
Dissclved oxygen (ppm) 11/11 9.5 6.2 7.3* d [d]
Redox {mV) 11111 600 290 410* d [d]
Temperature (°C) 11/11 17 13 15*% 305 0[1]
Turbidity (JTU) 11/11 340 6.3 50 1 11[2]
pH (standard units) 11/11 9.2 6.8 7.8% (6.5, 8.5) 313]
Metals, filtered (mg/L}
Aluminum 311 0.14 <0.050 ~0.060% 0.2 0[3]
Antimony 1/11 0.0065 <0.0050 ~0.0051* d [d]
Barium 11/11 .58 0.017 0.16* 1 0[2]
Boron 6/11 0.65 <0.080 ~(.23* d [d]
Calcium 11/11 130 1.5 63* d [e]
[ron 8/11 23 <0.050 ~2.8 0.3 5[3]
Magnesium 11/11 30 0.22 14* d [e]
Manganese 11/11 35 0.0027 (.51 0.05 713)
Nickel 411 0.14 <0.010 ~0,044* d []
Potassium 11/11 46 1.7 2.9* d [d]
Selenium 2/11 0.0078 <0.0050 ~0.0054* 0.01 0{1]
Silicon 11711 16 41 R.7* d {dl
Sodium 11/11 380 9.4 110# d td}
Vanadium 2/11 0.0037 <0.0020 ~0,0023* d td]
Zinc 2/11 0.012 <0.0050 ~0.0062% 5 031
Metals, unfiltered (mg/L}) :
Aluminum 51 0.55 <0.050 ~0.10% 0.2 i3]
Barium ] 11/11 0.56 0.019 0.15* 1 0[2]
Boron 6/11 0.60 <0.080 ~0,22% d [d]
Calcium 11/11 130 1.5 61* d L]
Chromium 2/ 0.0083 <0.0040 ~0.0047* 0.05 0[1]
Iron 11/11 23 0.13 2.9 03 6[3]
Magnesium 11/11 20 0.26 13* d [d]
Manganese 11/11 34 0.0037 0.49 0.05 7[3]
Nickel 5/11 0.14 <0.010 ~(},043* d [d]
Potassium 11/11 4.7 14 2.8* d [d}
Silicon 11/11 14 4.0 8.2* d [d]
Sodium 11/11 380 89 110* d [d]
Vanadium 1/11 0.0041 <0.0020 ~(0.0022* d [d]
Zinc 10/11 0.057 <0.0050 ~0.017* 5 0{31
Others, filtered
Alkalinity (mg/L) 11/11 510 120 330* d [}
Total dissolved solids {mg/L) 1411 970 240 520% 500 6[1]

Groundwater 5-101
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Table 5.49 (continued)

5-102 Groundwater

Number detected/ Ref Nu”mlber of
Analyte number of Max® Min# AvP elerence vaes
es value exceeding ‘
samp reference [ref]*
Others, unfiltered
Alkalinity (mg/L) 11/11 500 120 340+ d (]
Total erganic carbon {(mg/L} 10/11 11 <0.50 ~2.0* d [d]
Total organic halides (ug/L) 311 1.100 <5.0 ~140 d Id]
Total suspended solids {mg/L) i 36 <5.0 ~B.6* d [4]
Radionuclides, filtered (pCi/L)¢
1711 3.0* -1.9 0.39 200 0141
13 1711 2.6% -0.27 0.83* 120 0[4)
Gross alpha 11/ 110y 2.5% 17* 15 3[2]
Gross beta /11 1,100+ S4* 120 50 312
H 9/11 7.600,000* 460 1,300,000 20,000 6[2]
Total rad St 2111 7o+ -1.2 71 8 223
Radionuclides, unfiltered (pCi/L)*
SCo 111 5.4% -0.54 1.4% 200 0[4]
137y 111 12* -16 1.1 120 0[4]
Gross alpha 11/11 160* 3.0% 23 15 3[2]
Gross beta 10/11 1,400 5.9% 140 50 112]
H 10/11 7,800,000%* —430 1,300,000 20,000 6[2]
Total rad Sr 4/11 B60* ~1.1 83 8 2{2]
Volatile organics. unfiltered (pg/L)
1,1,1-Trichloroethane 1/11 Us.0 12.0 ~4 7% 200 O[1]
1.1-Dichloroethene 211 10 Us.o ~5.8% 7 211
1.2-Dichloroethane 1/11 7.0 Us.0 ~52% 3 111]
1.2-Dichloroethene 211 Y930 us.0 ~160 T0 212§
Acetone 111 B17 vlo ~11% d [
Carbon disulfide 2111 Us.0 J2.0 ~4.6% o [l
Trichioroethene 2/11 140 Us.0 ~22 5 201
Vinyi chloride 211 Y 1,000 ulo ~120 2 LT
Upgradient wells
Anions, unfiltered {mg/L)
Chleride 4/4 29 2.0 2.5% 250 0O[3]
Sulfate (as 504} 474 55 16 27 250 013
Base ncutral/acid extractable organics. unfiltered {1g/L)
Di-n-buty!phthatate 174 u1o B2.0 ~8.{* d {d]
N-Nitrosodiphenylamine 1/4 U1 B4.0 ~8.5% ) [d]
Ficld measurements, unfiltered
Conductivity (mS/cm} 4/4 .46 0.060 0.24% d [d]
Dissolved oxygen (ppm) 444 9.4 68 8.1* d (]
Redox (imV) 4/4 520 430 460* d fd]
Temperature {°C) 4/4 15 15 15* 30.5 0f1]
Turbidity (JTU) 4/4 120 6.3 45 1 4i2]
pH (standard units) 4/4 7.6 6.9 7.2% (6.5.8.5) 03]
Metals, filtered (mg/L)}
Barium 4/4 0.22 0.038 0.15* 1 012]
Calcium 4/4 61 14 g o [d]
Iron 3/4 8.8 <().050 ~4.2 0.3 2{3]
Magnesium 4/4 12 7.4 10* o [d]
Manpanecse 4/4 32 0.51 1.7* 0.05 4[3]
Potassium 4/4 43 1.4 2.8% o [ef]
Silicon 4/4 19 14 16% d [
Sodium 4/4 21 7.3 12% d ld]
Vanadium 1/4 0.0021 <0.0020 ~(10020* d [d]
Zinc 1/4 0.016 <0.0050 ~(.0078* 5 0134
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Table 5.49 {continued)
Number detected/ Ref Num]ber of
Analyte number of Max¢ Min? Av? eterence vaues
samples value exceeding
reference [ref]¢

Metals, unfiltered (mg/L)

Aluminum 244 0.39 <0.050 ~0.15 0.2 1[3]

Barium 4/4 0.22 0.044 0.15% 1 0[2]

Calcium 4/4 60 i4 36* d [d]

Aron 414 8.5 0.16 43 0.3 331

Magnesium 4/4 12 6.1 9.2+ d [d]

Manganese 4/4 2.7 0.48 1.5*% 0.05 4[3]

Potassium 4/4 4.2 0.90 2.6% d [l

Silicon 4/4 17 12 14* d [}

Sodium 414 21 6.2 11* d 7]

Zinc 4/4 0.044 0.012 0.023* 5 03]
Others, filtered

Alkalinity (mg/L) 444 210 80 140* d {d}

Total dissolved solids (mg/L) 4/4 270 150 210* 500 o1}
Others, unfiltered

Alkalinity (mg/L) 4/4 200 83 140* d {d]

Total organic carbon (mg/L) 2/4 0.55 <0.50 ~0.51* d [d}

Total suspended solids (mg/L) 24 34 <5.0 ~12 d {41
Radionuclides, filtered (pCi/L)Y*

80Co 1/4 1.8+ -0.27 1.1 200 0[4]

Gross beta 2/4 7.6* i.1 3.5* 50 0[2]

*H 24 730* -140 320 20,000 0[2]
Radionuclides, unfiltered (pCi/L)*

Gross alpha 1/4 1.9* 0.41 0.97* 15 021

Gross beta 4/4 4.9% 32* 4.5 50 0[2]

3H /4 970* =320 240 20,000 0[2]

Tolal rad Sr [/4 4.3* 0.49 2.0% 8 0[2]

“Prefixes ], B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively, Radionuclide values that are significantly greater than zero are identified by an *.

b Average concentrations significantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or

undetected values were used in the calculation of the
°If a reference limit exists, the source is coded as:

average.

1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control, Chapter
1200-4-3, General Water Quality Criteria, as amended.

2. 40CFR Part 141-National Primary Drinking Water Regulations, Subparts B and G, as amended.

3.  40CFR Part 143-National Secondary Drinking Water Regulations, as amended.

4.  DOE Order 5400.5, Chapter III, Derived Concentration Guides for Air and Water.

“Not applicable.
¢Multiply pCUL by 0.037 to convert to Bg/L.
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Table 5.50. Constituents in Waste Area Grouping (WAG) 5 groundwater at ORNL,

September 23-October 21, 1992

Number detected/ Ref. Nu:’nlbcr of
Analyte number of Max Min“ Avt elerence vales
samples value exceeding )
reference {ref]
Downgradient wells
Anions, unfiltered (mg/L.)
Chloride 20/20 37 1.5 13* 250 0[3]
Sulfate (as SO4) 19720 320 <2.0 ~48* 250 1[13]
Basc neutral/acid extractable organics, unfiltered (ug/L)
Bis(2-chloroethyl) ether 1720 U1 20 ~9.6* d [d]
Field measurements, unfiltered
Conductivity (mS/cm) 20/20 0.74 0.16 0.45% d ld]
Dissolved oxygen (ppm) 20720 10 51 7.7* d [d]
Redox (mV) 20/20 640 370 480* d {d]
Temperature (°C) 20/20 19 12 15% 30.5 O[11
Turbidity (JTU) 20/20 710 84 240* 1 20[2]
pH (standard units) 20/20 8.4 6.0 7.1% (6.5, 8.3) 313]
Metals. filtered (mg/L)
Barium 20/20 1.0 0.018 0.28* 1 012]
Boron 9/20 1.5 <0.080 ~0.21* d [d]
Calcium 20/20 190 1.8 100* d [ef]
lron 12720 25 <(1.050 ~{).44% 0.3 R3]
Magnesium 20/20 41 0.71 18* d ld|
Manganese 19/20 1.5 <0.0010 ~{.30* 0.05 11{3]
Nickel 4720 0.030 <0.010 ~0.012* d [d]
Potassium 20720 8.7 1.2 2.4* d [}
Silicon 20720 14 24 9.0* d {d]
Sodium 20720 140 4.5 23% d [d]
Vanadium 4/20 0.0023 <0.0020 ~0.0020* d [d]
Zinc 4/20 0.012 <0.0050 ~(.0055* 5 0[3]
Mectals, unfiltered (mg/L)
Aluminum 8/20 1.2 <().050 ~(}.22* 0.2 5{3]
Barium 20/20 0.91 0017 0.28* 1 2]
Boron 920 1.4 <{).080 ~(.20* d (]
Calcium 20020 170 2.1 G5* d [d}
Chromium 1/20 0.0065 <0.0040 ~0.0041% 0.05 O]
Cobalt 1/20 0.0068 <(0.0040 ~(.0041* d ld]
[ron 20/20 2.5 0.088 0.78* 0.3 14[3]
Magnesium 20/20 38 0.76 17* o [d]
Manganese 20/20 1.5 0.0061 0.31* 0.05 13[3]
Nickel 8/20 0.035 <0.010 ~0.014* d [d]
Potassium 20020 8.2 1.4 2.4% d [d]
Silicon 20/20 14 2.4 B.7* d [d]
Sodium 20/20 140 5.0 22% d [d]
Vanadium 4/20 0.0027 <(1.0020 ~(.0021* d [d]
Zing 20/20 0.028 0.0086 0.0t6%* 5 013
Orthers, filtered
Alkalinity (mg/L} 20/20 550 5.5 310+ d [
Total dissolved solids (mg/l.) 20020 710 190 400* 500 5f1]
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Table 5.50 (continued)
Number detected/ R Numlbcr of
Analyte number of Max® Min” Avb eference va ue.s
samples value exceeding
reference [ref]”
Others, unfiltered
Alkalinity (mg/L) 20/20 550 5.7 310* d [d]
Phenolics, total recoverable (mg/L) 1/20 0016 <0.0010 ~0.0018* d [}
Total organic carbon (mg/L) 20/20 87 0.75 2.1* d [d1
Total organic halides (ug/L} 4/20 680 <5.0 ~49 d [}
Total suspended solids (mg/L) 7120 77 <5.0 ~13* d [d]
Radionuclides, filtered (pCi/L.)*
Co-60 3720 30+ 27 2.2 200 041
Cs-137 2120 5.9+ =22 0.73* 120 041
Gross alpha 12/20 25* -1.1 3.5% 15 112}
Gross beta 16/20 1,600* 1.1 160 50 4121
H-3 17/20 240,000,000* 240 18,000,000 20,000 12{2]
Total rad Sr B/20 890* -1.2 79 8 5021
Radionuclides, unfiltered (pCi/L)*
Co-60 5/20 35% -1.1 3.2% 200 0[4]
Cs-137 3/20 13* =22 1.5* 120 0[4]
Gross alpha 10/20 27* -0.14 4% 15 1[2]
Gross beta 16/20 1,400* -0.81 160* 50 4[2]
H-3 17/20 240,000,000* a8 18,000,000 20,000 12{21
Total rad Sr 9/20 590* -13 69* 8 52]
Volatile organics, unfiltered (ug/L)
1,1-Dichlorocthane 4120 5.0 J1.0 ~4. 7% d [d]
1,1-Dichloroethene 1/20 5.0 Us.0 ~5.0 7 orm
1,2-Dichloroethane 1720 Uus.o J4.0 ~5.0% 5 01}
1,2-Dichloroethene 6/20 Y5,200 uUs.0 ~280 70 312)
Acetone 1/20 ulo JB6.0 ~0 8 d [d]
Benzene 2720 33 JL.O ~6.2* 5 1[1]
Carbon disulfide 2720 9.0 J13.0 ~5.1* d [4]
Chlorocthane 1/20 ul0 J2.0 ~09.6* 200 0[2]
Tetrachloroethene 1120 Us.0 no ~4 Q% 5 0[2]
Toluene 1720 uUs.0 J1.0 ~4.8* 1,000 0[2]
Trichloroethene 5420 26 13.0 ~7.0* 5 1]
Viny! chloride 520 Y6,400 JR.0 ~330 2 20[1]
Xylene, total 1720 Us.0 12.0 ~4.9% 10,000 0[2]
Upgradient Wells
Anions, unfiltered (mg/L}
Chloride 272 32 1.7 2.4 250 031
Nitrate 1/2 <l1.0 .47 ~0.74 10 012}
Phosphate 172 <10 077 ~().89* d 1]
Sulfate (as SO4) 212 20 7.3 14 250 0[3]
Field measurements, unfiltered
Conductivity {mS/cm) 2/2 0.33 0.23 0.28 d {di
Dissolved oxygen (ppm) 212 8.5 84 8.5% d {d)
Redox (mV) 212 650 550 600* d [d]
Temperature (°C) 2/2 15 15 15% 30.5 0[1]
Turbidity (JTU) 22 19 8.4 14 1 22
pH (standard units) 212 7.5 72 7.4* (6.5, 8.5) 0[31]
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Table 5.50 (continued)

Number detected/ Ret Nuvmlber of
Analyte number of Max“ Min® Avt eference alues
value exceeding
samples

reference {ref}t

Melals, filtered (mg/L.)

Barium 212 0.14 0.13 0.13* 1 0r2]
Calcium 22 79 76 77* d [d]
Magnesium 212 11 33 7.1 d [d]
Manganesc 272 0.024 0.0084 0.016 0.03 0[3]
Potassium 22 1.3 0.52 0.89 d [d]
Silicon 22 i2 7.8 10 d [d]
Sadium 22 7.2 6.0 6.6% d [d]
Metals, unfiltcred (mg/L)
Aluminum 172 0.17 <0.050 ~0.11 0.2 0[3]
Barium 22 0.14 0.14 0.14* 1 0[2]
Calcium 22 72 70 71* d [d]
Iron 212 0.26 0.070 0.17 0.3 0131
Magnesium 212 10 32 6.7 d [dl
Manganesc 2/2 0.060 0.0070 0.033 0.05 113}
Potassium 22 1.4 0.79 1.1 d [d]
Silicon 242 12 7.6 9.6 d [d]
Sodium 212 7.2 6.0 6.6 d [d)
Zinc 2/2 0.046 0.017 0.031 5 0[3]
Others, filtered
Alkalinity {mg/L) 272 230 220 220 d [d]
Total dissolved solids {mg/L) 2/2 260 230 250* 500 011]
Mhers. unfiltered
Alkalinity {mg/L} 2/2 230 210 220r* d [d]
Total organic carbon (mg/l.) 212 1.2 0.93 1.0* d lej
Total suspended solids (mg/L) 1/2 43 <5.0 ~24 d {d]
Radionuclides, filtered (pCi/L)*
Gross alpha 1/2 1.5% 0.32 091 15 2}
(Gross beta 172 3.0 0.54 1.8 50 0121
Total rad St 1/2 14* 0.59 7.3 8 2]
Radionuclides, unfiltered (pCi/L)*
Gross beta 172 3 8* .4 2.6 50 2]
H-3 1/2 810* 410 610 20,000 012}

Total rad Sr 1/2 2.5% -0.054 1.2 8 0{2)

aprefixes J, B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively. Radionuclide values that are significantly greater than zero are identified by an *.
P Average concentrations significantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or
undetected values were used in the calculation of the average.
“If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution
Control, Chapter 1200-4-3, General Water Quality Criteria, as amended,
40CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G, as amended.
40CFR Part 143—National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5, Chapter III, Derived Concentration Guides for Air and Water.
4Nat applicable.
‘Multiply pCi/L by 0.037 to convert to Bg/L.

W
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Table 5.51. Constituents in Waste Area Grouping (WAG) 6 groundwater at ORNL semiannual
assessment wells, February 27-March 31 and July 15-August 14, 1992

Number detected/ Ref Num]ber. of
Analyte number of Max? Min? Av? elerence va Hes
samples value cxceeding
reference [ref]¢
Downgradient wells
Field measurements, unfiltered
Conductivity (mS/cm}) 18/18 0.41 0.010 0.18* d [}
Dissolved oxygen (ppm) 18/18 8.7 37 6.0* d 4]
Redox (mV) 18/18 460 150 280+ d [d]
Temperature (°C) 18/18 17 12 15* 30.5 0[1)
Turbidity (JTU) 18/18 140 8.4 56* 1 18[2]
pH (standard units) 18/18 79 4.6 6.4* (6.5, 8.5) 8[3]
Others, unfiltered
Alkalinity (mg/L) 9/9 280 6.0 130* d {d]
Total organic carbon (mg/L} 719 8.1 <0.50 ~1.7* d [d]
Total organic halides (ug/L) 1/9 10 <5.0 ~5.7* d [d]
Radionuclides, filtered (pCi/L)*
80y 179 4.1% 081 0.96 200 0(4]
3¢ 1/9 6.5% -19 0.60 120 0[4]
Gross alpha 318 4,3% -1.3 0.93% 15 02}
Gross beta 3/9 35* 1.1 6.7 50 2]
4 12/18 32,000* -1,100 8,700* 80,000 0[4]
Total rad Sr 4/9 4.3% ~0.27 2.0% 8 0[2]
Volatile organics, unfiltered (ug/L)
1,1,1-Trichloroethane 1/9 Us.0 2.0 ~4.7* 200 o1y
Acetone 1/9 B38§ U0 ~13% d [}
Carbon disulfide 1/9 Us.o 2.0 ~4.7* d [d]
Upgradient wells
Field measurements, unfiltered
Conductivity (mS/cm) 14/14 0.78 0.010 0.3+ d [«f]
Dissolved oxygen (ppm) 14/14 11 4.7 7.2% d ld]
Redox {mV) 14/14 - 430 130 270* d [d}]
Temperature (°C) 14/14 16 12 14* 30.5 0[1]
Turbidity (JTU) 14/14 980 4.2 240%* 1 14[2]
pH (standard units) 14/14 8.8 52 7.3% (6.5, 8.5) 4[3]
Others, unfiltered
Alkalinity (mg/L) 77 430 7.5 210% d [d]
Total organic carbon (mg/L) 6/7 2.5 0.50 ~1.3% d [d]
Radicnuclides, filtered (pCi/L)¢
80cg 27 7.8* 6.2 1.0 200 0[4]
137¢ 217 26+ ~1.1 5.5 120 0[41
Gross alpha 7/14 4.1* -1.0 1.2% 15 0f2]
Gross beta 37 11* 1.6 4.6* 50 0[2]
‘H 3/14 T6H0* 380 210+ 80,000 0[4]
Total rad Sr 2/7 8. 1* -14 3.0* 40 0[4]
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Table 5.51 (continued)

Number detected/ Nuwber of
Analyte number of Max? Min® AvP Reference values
samples value exceeding ‘
reference (ref]"
Volatile organics, unfiltered (pug/L)
Acetone 117 21 U1o ~12* d |d]
Benzene 117 us.0 J1.¢ ~4 4* 5 o[

aprefixes 1, B, B. Y. U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively. Radionuclide values that are significantly greater than zero are identified by an *

b Average concentrations significantly greater than zero are identified by an *, The ~ prefix indicates that estimated and/or

undetected values were used in the calculation of the average.
°If a reference limit exists, the source is coded as:

1. Rules of Tennessee Department of Environment and Censervation, Division of Water Poliution

Control, Chapter 1200-4-3, General Water Quality Criteria, as amended.

2 4DCFR Part 14]1—National Primary Drinking Water Regulations, Subparts B and G, as amended.
1. 40CFR Part 143—National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5, Chapter 111, Derived Concentration Guides for Air and Water.

4Not applicable.
eMultiply pCi/l. by 0.037 ta convert to Bg/l..
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Table 5.52. Constituents in Solid Waste Storage Area (SWSA) 6 groundwater at ORNL
quarterly assessment wells, February 27-March 31, July 15-August 14,
and November 30-December 16, 1992

Number detected/ Reference Nu\l:]l; irsOf
Analyte number of Max* Min# Avb .
les value exceeding
samp reference [ref]°
Downgradient wells
Field measurements, unfiltered
Conductivity {mS/cm} 32732 0.89 0.17 0.49* d [d]
Dissolved oxygen (ppim) 32/32 9.2 4.8 7.0% d [d]
Redox (mV) 32/32 690 120 360+ d [d]
Temperature (°C) 32/32 16 10 14*% 305 0[1]
Turbidity (JTU) 32/32 440 6.3 05* 1 32[2]
pH (standard units) 32732 79 6.7 7.3 (6.5, 8.5) 031
Others, unfiltered
Alkalinity (mg/L) 32132 450 160.0 320+ d [d]
Radionuclides, filtered (pCi/L)®
%ce 9/32 760+ -22 72% 200 4[4
137¢s 332 27 -24 0.77 120 0[4]
Gross alpha 17/32 7.3* —0.76 2.0 15 012]
*H 32/32 1,800,000* 2,400%* 430,000* 80,000 22[4]
Total rad Sr 16/32 10* ~-1.7 2.4* 8 0[2]
Volatile organics, unfiltered (pg/1.}
1,2-Dichloroethane 4132 10 Us.0 ~5.4% 5 4[1]
1,2-Dichloroethene 6/32 7.0 J4.0 ~3.1* 70 0[2]
Acetone 1/32 B21 U110 ~10* d [d]
Benzene 2/32 Us.0 J2.0 ~d B* 5 011]
Bromodichloromethane 1/32 Us.0 J2.0 ~4,9% 100 0[2]
Carbon disulfide 5032 31 J2.0 ~6,8* d [d]
Carbon tetrachloride 4/32 42 Us.o ~8.2* 5 4{1]
Chloroform 9/32 40 J1.0 ~8.7* 100 021
Methylene chloride 332 9.0 3.0 ~5.0% d fe]
Styrene 1/32 8.0 us.o ~5.1%* 100 0F2]
Trichloroethene 8/32 Y200 4.0 ~28* 5 4{1]

“Prefixes J, B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively. Radionuclide values that are significantly greater than zero are identified by an *,

» Average concentrations si gnificantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or
undetected values were used in the calculation of the average.

€If a reference limit exists, the source is coded as:

1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria, as amended.
2. 40CFR Part 141-—National Primary Drinking Water Regulations, Subparts B and G, as amended.
3. 40CFR Part 143—National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5, Chapter 111, Derived Concentration Guides for Air and Water.

#Not applicable.

“Multiply pCi/L. by 0.037 to convert to Bg/L.
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Table 5.53. Constituents in Waste Area Grouping (WAG) 7 groundwater at ORNL,
April 22-May 13, 1992

5-110 Groundwater

Number detected/ Ref ;Numlber of
Analyte number of Max® Min® AvP ¢ cren::c vaues
samples value exceeding
reference [ref]”
Downgradient wells
Anions, unfiltered (mg/L)
Chloride 14/14 110 1.0 22* 250 0[3]
Fluoride 2/14 8.0 <0.10 ~().80 4 12
Nitrate 10/14 1,900 <0.10 ~140 10 2(2
Sulfate (as SO4) 14/14 730 8.0 160* 250 3[3]
Field measurements, unfiltered
Conductivity (mS/cm) 14/14 33 0.15 0.82* d [¢]
Dissolved oxygen (ppm) 14/14 9.8 6.9 8.0 d 1]
Redox (mV) 14/14 250 140 170* d [d]
Temperature (°C) 14/14 15 11 13* 30.5 0f1]
Turbidity (JTU} 14/14 100 8.4 35%* 1 14]2]
pH (standard units) 14/14 9.1 7.0 7.7* (6.5,8.3) 113}
Metals, filtered (mg/L)
Aluminum 9/14 0.23 <0.050 ~0.072* 0.2 113])
Barium 14/14 0.23 Q.011 0.10* 1 012}
Boron 4/14 042 <(0.080 ~0.14* d [d]
Calcium 14/14 330 31 ar* d [d]
Chromium 11/14 0.018 <(.0040 ~{.0094* .05 O
Cobalt 2/14 0.036 <(0.0040 ~0.0083* d []
Copper 14/14 0.030 0.0071 0.018* | 03]
Iron 514 8.4 <0.050 ~0.67 0.3 1{3]
Lead 1/14 0.025 <0.020 ~0.020* 0.05 011
Magnesium 14/14 110 0.77 22% d tef]
Manganese 14/14 1.5 0.0013 0.20% 0.05 5131
Nickel 13/14 0.39 <0.0040 ~0.046 d [
Potassium 14/14 9.0 1.1 3.1* d |}
Selenium 2/14 0.020 <(.0050 ~0,0061* 0.01 1[1]
Silicon 14/14 12 4.4 7.0% d []
Sodium 12/14 660 <3.0 ~120% d | ]
Vanadium 2/14 0.0056 <0.0020 ~0.0023* d {d]
Zinc 1/14 0.0079 <().0050 -0.0052* 5 013}
Metals, unfiltered (mg/L)
Aluminum 10/14 4.8 <0050 ~1.3% 0.2 8(3}
Barium 14/14 0.21 0.012 0.10%* 1 012}
Beryllium 4714 0.0011 <0.0010 ~0.0010* d {1
Boron 4/14 0.29 <0.080 ~(.14%* d [41
Calcium 14/14 330 31 Bo* d [d]
Chromium 11/14 0.037 <(0.0040 ~0.014* 0.05 011
Cobalt 314 0.031 <0.0040 ~(.0079* d il
Copper 2/14 0.010 <0.0070 ~0.0074* 1 0[3]
Iron i4/14 11 0.051 2.1* 0.3 8[3]
Lead 1/34 0.028 <(0.020 ~(0.021* 0.05 0]
Magnesium 1414 10 0,80 21* d [d]
Manganese 14/14 1.4 0.0063 0.24% 0.05 6[3]
Nickel 11/14 0.38 <0.0040 ~0.043 d (]
Potassium 14/14 9.7 0.70 13* d []
Silicon 14/14 13 4.6 8.4* d [d]
Silver 1/14 0.011 <0.0050 ~0.0054* 0.05 1]
Sodium 12/14 610 <5.0 ~110* d {d]
Vanadium 5/14 0.0062 <(1.0020 ~0,0027* d (4]
Zinc 7/14 0.020 <0.0050 ~(.0082* 5 0131
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Table 5.53 (continued)

Number detected/ Ref Numlbcr of
Analyte number of Max¢ Min? Avt clerenice vaues
sampiles value exceeding
reference [ref]¢
Others, filtered
Alkalinity (mg/L) 14/14 640 58 290* d [d]
Total dissolved solids (mg/L) 14/14 3,500 280 TBO* 500 6[1]
Others, unfiltered
Alkalinity (mg/L) 14/14 640 60 200%* d {d]
Total organic carbon (mg/L.) 14/14 2.5 0.50 ~1.2% d [}
Total organic halides ((g/L) 1/14 100 <5.0 ~12 d [d]
Total suspended solids (mg/L}) 9114 130 20 ~36% d [d]
Radionuclides, filtered (pCi/fL)¢
80Cq 4/14 540* 4.9 43 200 114
e 3/14 21* -2.2 3.3% 120 0[4]
Gross alpha 6/14 140* 0.54 12 15 i[2]
Gross beta 13/14 3,000* 43 370 50 6(2]
3H 8/14 890,000* -2,100 110,000 20,000 4[2]
Pe 4/4 7.600* 26+ 2,000 4,000 1[4]
Total rad Sr 10/14 R.6% -0.92 4.]* 8 112]
Radionuclides, unfiltered (pCi/L)®
80 3714 540* -0.81 44 200 1[4]
3¢y 4/14 38* -0.27 6.2* 120 0[4]
Gross alpha 8/14 140* 24 14 15 2[2]
Gross beta 14/14 5,100* 6.2* 460 50 712]
3H 9/14 890,000* -2,300 110,000 20,000 412]
Total rad Sr 6/14 5.9+ -1.4 2.4%* 8 012]
Volatile organics, unfiltered (ug/L)
Benzene 1/14 U5.0 3.0 ~4.0% 5 0[]
Carbon disulfide 1/14 17 us.o ~5.9% d [d]
Styrene 1714 Us.0 no ~4.T* 100 0[2]
Trichloroethene 1/14 Us.0 J3.0 ~4. 9% 5 017
Upgradient wells
Anions, unfiltered (mg/L)
Chloride 272 4.1 0.90 2.5 250 0[3]
Fluoride 172 0.10 <0.10 ~0.10 4 0[2]
Sulfate (as SO4) 22 84 6.4 45 250 0{3]
. Field measurements, unfiltered
Conductivity (mS/cm) 272 0.35 0.030 0.19 d fe]
Dissolved oxygen (ppm) 2R 1 7.9 8.3* d [d]
Redox (mV) 2/2 180 160 170 d [d]
Temperature (°C) 272 14 14 [4* 30.5 0[]
Turbidity (JTU) 212 i20 2.1 59 1 2[2}
pH (standard units) 22 78 35 6.6 (6.5,8.5) 1[3]
Metals, filtered (mg/L)
Aluminum 2/2 0.069 0.061 0.065% 0.2 0[3]
Barium 272 0.054 0.037 0.045 1 021
Calcium 2/2 45 1.1 23 d [4]
Chromium 1/2 0.0058 <0.0040 ~0.0049 0.05 0[1]
Cobalt 172 0.0047 <0.0040 ~0.0044* d 1d]
Copper 272 0.024 0.020 0.022% 1 0[3]
Magnesium 2/2 2.0 1.9 54 d []

Groundwater 5-111



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.53 (continued)

Number detected/ Ref Nu'r'nlber of
Analyte number of Max¢ Min® AvP glerence vaiues
samples value exceeding
reference {ref]”
Manganese 22 0.58 0.038 0.31 0.05 1131
Nickel 212 0.019 0.0066 0.013 d 1dj
Potassium 212 4.7 0.70 2.7 d [d]
Silicon 2/2 11 9.5 10* d [d]
Sodium 1/2 70 <50 ~38 d [d]
Vanadium 172 0.0023 <(0.0020 ~0.0021* d [d]
Zinc 1/2 0.0095 <0.0050 ~0.0072 5 0]3]
Metals, unfiltered (mg/L)
Aluminem 172 (.36 <(1.050 ~0.22 0.2 103]
Barium 2/2 0.060 0.033 0.046 1 021
Calcium 272 4] 1.2 2] d 1d]
Chromium 172 0.0043 <(0.0040 ~0.0042%* 0.05 0[]
Cobalt 172 0.0047 <0.0040 ~{.0044* d [}
Copper 1/2 0.0082 <0.0070 ~0.0076* i 03]
[ron 22 0.50 (.29 0.39 0.3 113]
Magnesium 212 7.9 2.1 3.0 d [d]
Manganesc 272 0.53 0.046 0.29 0.05 1[3]
Nicke! 172 0.013 <0.0040 ~0.0086 d (]
Potassium 242 4.2 3.60 2.4 d fd)
Silicon 212 9.7 9.5 9.6* d | ed]
Sodium 172 62 <5.0 -33 d [f]
Zinc 242 0.0095 0.0080 0.0087* 5 013]
Others, tiltered
Alkalinity (mg/L} 212 210 14 110 d [d]
Total dissolved solids (mg/L) 2/2 360 54 210 500 0r}
Others, unfiltered
Alkalinity (mg/L) 2/2 210 13 110 d []
Total organic carbon (mg/L) 212 1.3 0.58 0.95 d []
Total suspended selids (mg/L) 1/2 17 <5.0 ~11 d {d]
Radionuclides. filiered (pCi/T.)"
¥Cs 172 3.5% 3.5 35 120 341
Gross alpha 212 2.5% 1.9% 2.2% 15 012]
Gross beta 212 65* ]6* 42 50 112]
*H 172 T30* 27 380 20,000 m2]
Total rad Sr 1/2 6.5* 1.4 39 ] 0724
Radionuclides, unfiltered (pCi/L)*
137Cs 172 6.5* 1.1 38 120 0141
Ciross alpha 212 315% 2.3% 2.9 15 012]
(Gross beta 212 41= 15% 28 50 0712]
*H 1/2 700+ 350 530 20,000 0[2]
Total rad Sr 172 4.3%* 1.9 3.1 8 2]

«Prefixes J, B, E. Y. U, or < mean that the value was estimated, found in the laboratory blank, cxceeded the calibration range.
exceeded the calibration range and was diluted and reanalyzed, was not detected al that level, or was not quantified at that level,
respectively. Radionuclide values that are significantly greater than zero are identified by an *.

hAverage concentrations significantly greater than zero are identified by an *. The ~
undetected values were used in the calculation of the average.

¢If a reference limit exists, the source is coded as:

1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollutio
Chapter 1200-4-3, General Water Quality Criteria, as amended.

40CFR Part 141—National Primary Drinking Water Regulati
40CFR Part 143—National Sccondary Drinking Water Regulations, as amended.

2

4 DOE Order 5400.5, Chapter 111, Derived Concentration Guides for Air and Water.

“Not applicable.

“Multiply pCi/L by 0.037 to convert to Ba/L.

5-112 Groundwater
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Table 5.54. Constituents in Waste Area Groupings (WAGs) 8 and 9 groundwater at ORNL,
May 27-June 12, 1992

umber detected Reference Nl:frar:l?l'::; o
Analyte number of Max? Min2 Ay :
samples vahie exceeding

reference [ref]®

Downgradient wells
Anions, unfiltered (mg/L.)

Chloride 9/9 8.3 38 5.3* 250 0[3]
Fluoride 3/9 1.5 <0.10 ~0.29* 4 021
Nitrate 2/9 44 <0.50 ~1.1* 10 0[2]
Sulfate (as SO4) 9/9 280 8.6 63* 250 1[3]
Base neutral/acid extractable organics, unfiltered {pug/L)
Benzyl butyl phthalate 1/9 uio J2.0 ~0.1* d [d]
Field measurements, unfiltered
Conductivity (mS/cm) 0/9 0.63 0.046 0.36* d [d]
Dissolved oxygen (ppm) 5/9 15 3.1 7.8*% d [4]
Temperature (°C) 9/9 16 14 15% 305 01
Turbidity (JTU) 9/9 570 19 350+ 1 9{2]
pH (standard units) 9/9 9.2 50 7.0* (6.5,8.5) 4[3]
Metals, filtered (mg/L)
Aluminum 3/9 0.19 <0.050 ~0.066* 0.2 0[3]
Antimony 1/9 0.0056 <0.0050 ~0.0051* d [d]
Arsenic 1/9 0.015 <0.010 ~0.011* 0.05 o1}
Barium 9/9 0.20 0.027 0.10* 1 0[2]
Boron 3/9 0.74 <(0.080 ~0.17* d [d]
Calcium 9/9 120 13 51* d [)
Chromium 8/9 0.015 <0.0040 ~0.0088* 0.05 01l
Cobalt 1/9 0.01% <0.0040 ~0.0057* d [d]
Copper 5/9 0.025 <0.0070 ~0.010* I 013]
Iron ‘ 9/9 25 0.051 3.5 03 3(3)
Magnesium 9/9 24 0.14 14%* d |}
Manganese /9 32 0.0051 0.72* 0.05 6(3]
Mercury 1/9 0.00019 <0.000050  ~0.000066* 0.002 o1
Nicket 5/9 0.0080 <0.0040 ~0.0051* d [d]
Potassium 9/9 51 1.8 2.9% d [d]
Silicon 9/9 16 3.0 7.7* d 4]
Sodium 9/9 210 57 48* d [d]
Strontium 1/1 1.6 1.6 1.6 d [d]
Vanadium 29 0.0052 <0.0020 ~0.0025* d 1]
Metals, unfiltered (mg/L}
Aluminum 19 1.3 <0.050 ~().33% 02 4]3]
Barium 9/9 0.21 0.035 0.11* 1 0[2]
Boron 39 0.74 <0.080 ~0.17* d fd]
Calcium 9/9 110 1.5 48* d [4]
Chromium 8/9 0.013 <0.0040 ~0.0084* 0.05 0[1]
Cobalt 1/9 0.015 <0.0040 ~0.0053* d (4]
Copper 1/9 0.0091 <0.0070 ~0.0072* 1 0[3]
Iron ' 9/9 25 0.060 37 0.3 4[3]
Magnesium 9/9 23 0.15 13* d Id]
Manganese 9/9 30 0.0090 ¢.68* 0.05 6[3]
Nickel 3/9 0.0073 <0.0040 ~0.0046* d [d]
Potassium 9/9 5.0 1.5 2.5% d [d]
Selenium 1/9 0.0064 <0.0050 ~0.0052% 0.01 0[1]
Silicon 9/9 18 i1 7.9* d []
Silver 1/9 0.0051 <0.0050 ~0.0050* 0.05 o[11
Sodium 8/9 200 <5.0 ~46% d [d]
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Table 5.54 (continued)

Number detected/ Ref Nurnlber of
Analyte number of Max*® Min? AvP elerence values
samples value exceeding
reference {ref]”
Strontium 1/} 1.6 1.6 1.6 d [d]
Thallium 1/9 0.0051 <0.0050 ~().0050* d [d}
Yanadium 9 0.0033 <0.0020 ~0.0022* d [d]
Zinc 2/9 0.0081 <0.0050 ~0.0057* 5 [d]
Others, filtered
Alkalinity (mg/L) 919 50 85 200* d [d]
Total dissolved solids {mg/lL.) 9/9 600 140 340+ 500 2011
Others, unfiltered
Alkalinity (mg/L) 9/9 350 83 200%* d [d]
Total organic carbon (mg/L) 4/9 1.0 <(}.50 ~().66* d {d]
Total organic halides (ug/L} 1/9 23 <59 ~7.0% d [d]
Total suspended solids (mg/L) 6/9 48 2.0 ~15* d [d]
Radionuclides, filtered (pCi/L)*
1¥Cs 29 12% -0.27 2.8% 120 014}
Gross alpha 6/9 6.8* 0.054 2.2% 15 012]
Gross heta 79 2,100* 24 550* 50 4{2]
‘H 39 57,000% -890 6,500 20,000 i12]
Total rad Sr 7/9 1,100* 0.27 200* 8 3121
Radionuclides, unfiltered (pCi/L)®
800, 1/9 3.8+ 3.0 0.21 200 0(4]
e 39 14% 0.27 3.7% 120 0[4]
Gross alpha 79 6.5% -0.27 3.2% 15 021
Gross beta 6/9 1,700* 1.6 500* 50 42]
*H 39 57,000% -810 6.400 20,000 12
Total rad Sr 6/9 920%* .54 260* 8 2]
Volatile organics, unfiltered (pg/L)
1.2-Dichlorocthene 1/9 11 Us.0 ~5.7* 70 0[2)
Tolucne 1/9 Us.0 2.0 ~4.7* 1,000 012]
Trichlorpethene 1/9 6.0 Us.0 ~5.1% 5 1[1]
Xylene, total 1/5 I5.0 Us.0 ~5.0 10,000 0121
Upgradient wells
Anions, unfiltercd (mg/L)
Chloride 2/2 4.8 17 4.3% 250 03]
Fluoride 1/2 0,10 <0.10 ~0.10 4 0[2]
Sulfate {as SO4) 22 120 27 73 250 0r3]
Base neutral/acid extractable organics, unfiltered (Hg/L)
Benzy! butyl phthalate 142 BIS U0 ~13 d [}
Field measurements, unfiltered
Conductivity (mS/cm) 212 0.30 0.27 0.28* d )
Dissolved oxygen {(ppm) 22 9.2 8.1 B.7* d [d]
Redox (mV) 1/1 150 150 150 d fel]
Temperature (°C) 212 14 13 13= 30.5 0[1}
Turbidity (JTU) 2/2 38 8.4 23 1 2[2]
pH (standard units) 2/2 8.5 7.0 7.8* (6.5 8.5) 03]
Metals, filtered (mg/L)
Barium 272 0.092 0.030 0.061 1 02
Boron 1/2 0.32 <(.080 ~(),2Q) d |
Calcium 272 50 17 34 d ld]
Chromium 1/2 0.013 <{(0.0040 ~0.0084 0.05 001

5-114 Groundwater
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Table 5.54 (continued)

Number detected/ Ref. Numlber of
Analyte number of Max*® Min® AvP clerence vatues
les value exceeding
samp reference [ref]®
Copper 2/2 0.016 0.011 0.014 1 0[3]
ron 1/2 4.9 <0.050 ~2.5 0.3 1[3]
Magnesium 2/2 21 4.1 12 d [d]
Manganese 212 4.5 0.055 23 0.05 2[3]
Nickel 172 0.0091 «<(0.0040 ~0.0066 d [}
Potassium 212 6.5 42 5.4 d [d]
Silicon 2/2 14 6.3 9.9 d [d]
Sodium 212 74 14 * 44 d [d]
Metals, unfiltered {mg/L}
Aluminum 2R 0.87 0.49 0.68 0.2 213]
Barium 2/2 0.095 0.039 0.067 1 0i2]
Boron 172 0.33 <0.080 ~0.20 d [d]
Calcium 212 47 17 32 d L]
Chromium 1/2 0.013 <0.0040 ~0.0086 0.05 0[]
Iron 2/2 5.7 0.34 3.0 0.3 2[3]
Magnesium 212 20 4.1 12 d [d]
Manganese 22 4.1 0.064 2.1 0.05 2[3]
Nickel 22 0.0045 0.0042 0.0043* d [d]
Potassium 22 34 26 3.0 d [d]
Silicon 2/2 14 73 11 d [d]
Sodium 2/2 68 3.9 38 d [d]
Others, filtered
Alkalinity (mg/L.) 2/2 170 120 140 d [d}
Total dissolved solids {mg/L} 212 390 250 320 500 017
Others, unfiltered
Alkalinity (mg/L) 272 170 110 140 d [d]
Total suspended solids (mg/L) 2/2 22 11 17 d |d]
Radionuclides, filtered {pCi/L)*
137¢s 172 62* -0.27 3 120 0f4]
Gross alpha 172 3.2% .32 i.8 15 0r2]
Gross beta 212 57* 6.8* 32 50 1[2]
Total rad Sr 22 7.3% 6.2% 6.8* 8 0[2}
Radionuclides, unfiltered (pCi/L)*
131¢s 172 30+ 0.81 15 £20 0[4]
Gross alpha 212 32* 2.7% 18 15 112]
Gross beta 212 650 4.6% 330 50 1[2]
Total rad Sr 2/2 5.1% 4.9% 5.0* 8 0[2]

“Prefixes J, B, E, Y, U, or < mean that the value was estimated, found in the laboratory blank, exceeded the calibration range,
exceeded Lhe calibration range and was diluted and reanalyzed, was not detected at that level, or was not quantified at that level,
respectively, Radionuclide values that are significantly greater than zero are identified by an *.

b Average concentrations significantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or
undetected values were used in the calculation of the average.

‘If a reference limit exists, the source is coded as:

1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria, as amended.
2. 40CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G, as amended.
3. 40CFR Part 143—National Secondary Drinking Water Regulations, as amended.
4, DOE Order 5400.5, Chapter 111, Derived Concentration Guides for Air and Water,
4Not applicable.
“Multiply pCi/L by 0.037 to convert to Bg/L.
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Table 5.55. Constituents in Waste Area Grouping (WAG) 17 groundwater at ORNL,
April 7-14, 1992

Number detected/ R Nuﬂbcr of
Analyte number of Max¥ Min“ AvP eference values
samples value exceeding ‘
reference [ref]*
Downgradient wells
Anions, unfiltered (mg/L)
Chloride 4/4 21 3.0 12* 250 03]
Fluoride 214 0.40 <0.10 ~(118 4 021
Nitrate 2/4 33 <0.20 ~1.7 10 0f21
Sulfate (as SO4) 414 51 26 Khi 250 013}
Field measurements, unfiltered
Conductivity (mS/cm) 474 0.59 0.22 0.46* d 4]
Dissolved oxygen {ppm) 4/4 6.0 4.4 5.0% d [d]
Redox (mV) 444 190 160 170* d [d]
Temperature (°C) 4/4 17 12 15% 30.5 01t
Turbidity (JTU) 4/4 19 8.4 13* 1 4(2]
pH (standard units) 4/4 72 6.9 7.1% (6.5, 8.5) 03]
Metals, filtered (mg/L}
Barium 4/4 0.17 0.026 0.092* 1 021
Boron 1/4 0.085 <(.080 ~(.081* d [¢]
Calcium 4/4 120 70 160* d [d]
Chromium 34 0.011 <0.0040 ~0.0081% 0.05 ol
Copper 2/4 013 <0.0070 ~0.0098* 1 013]
[ron 1/4 0.21 <(.050 ~(.050 0.3 0f3]
Magnesium 4/4 38 6.8 25%* d | ]
Manganese 3/4 0.19 <0.0010 ~(.060 0.05 113}
Nickel 1/4 0.0097 <(0.0040 ~(,0054* d [d]
Potassiom 4/4 24 .70 1.6* d []
Stlicon 414 6.8 2.0 4.6* d [d]
Sodium 3/4 15 <5.0 ~9.0* d [¢f]
Metals, unfiltered (mg/L)
Barium 4/4 0.17 0.026 0.094* 1 n[2]
Boron 1/4 0.10 <0.080 ~(1L0OB6* d fef]
Calcium 444 130 66 100* d |d]
Chromium 34 n.021 <0.0040 ~0.011* 0.05 01
[ron 2/4 0.23 <0.050 ~0.095 0.3 03]
Magnesium 4/4 40 63 25% d [d]
Mangancse 4/4 0.18 0.0031 0.061 0.05 113]
Nickel 1/4 0.013 <0.0040 ~0.0063* d {d]
Potassium 4/4 1.9 0.60 ].4* d [d]
Silicon 414 6.8 2.0 4.7 d ld]
Sadium 3/4 15 <5.0 ~9.2% d |d)
Vanadium 1/4 0.0022 <0.0020 ~0.0021* d []
Others, filtered
Alkalinity (mg/L) 4/4 43(} 170 320% d {d]
Total dissolved solids (mg/L} 4/4 520 240 430* 500 1[1]
Others, unfiltered
Alkalinity (mg/L} 4/4 430 170 320* d {d]
Total organic carbon {mg/1.) 4/4 33 1.7 2.5% d [ef]
Tolal organic halides (pg/L) 34 8,300 <5.0 ~2,100 d [d]
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Table 5.55 (continued)

Number detected/ Ref Numlber of
Analyte number of Max“ Min® AvP elerence values
samples value exceeding
reference [ref]¢
Radionuclides, filtered {pCi/L)¢
60Co 1/4 30 -1.6 1.5 200 0[4]
Gross alpha 3/4 7.8* -0.14 3.9+ 15 0[2]
Gross beta 3/4 10* -3.2 3.8 50 0021
3H 4/4 12,000* 3,500+ 7,100* 20,000 0[2]
Total rad Sr 1/4 2,0% -0.54 i.2 8 0[2]
Radionuclides, unfiltered (pCifl.)¢
Gross alpha 4/4 21* 3.5% 8.9 15 1[2]
Gross beta 444 14* 8.1* 11%* 50 012]
*H 4/4 8,600* 2,700* 5,900 20,000 0[2]
Total rad Sr 1/4 3.2% -0.62 2.0 8 0[2]
Volatile organics, unfiltered (pg/L}
1,1-Dichloroethene 1/4 22 Uus.o ~9.3 7 1]1]
1,2-Dichloroethene 2/4 Y2,700 Us.0 ~680 70 112]
Benzene 1/4 B18 Us.0 ~8.3* 5 1{1]
Tetrachloroethene 1/4 14 uUs.o ~7.3* 5 102}
Trichloroethene 3/4 Y 13,000 us.o ~3,200 5 2[1]
Vinyl chloride 1/4 160 u1o ~48 2 4[1]
Upgradient wells
Anions, unfiltered (mg/L})
Chloride 4/4 45 1.7 14 250 0[3]
Fluoride 1/4 0.20 <0.10 ~0.13%* 4 0[2]
Nitrate 2/4 1.2 <1.0 ~1.1* 10 2]
Sulfate (as SO4) 4/4 60 12 33% 250 0[3]
Base neutral/acid extractable organics, unfiltered (lg/L}
Diethy| phthalate 1/4 ulo JL.O ~7.8% d [d]
Field measurements, unfiltered
Conductivity {mS/cm) 4/4 0.63 033 0.47%* d [d]
Dissolved oxygen (ppm} 4/4 10 4.6 6.9% d (]
Redox (mV) 4/4 . 190 130 160* d 1d]
Temperature (°C) 4/4 14 12 14* 305 orn
Turbidity (JTU) 4/4 130 29 68* 1 4]2]
pH (standard units} 4/4 7.6 6.6 T.1* (6.5, 8.5) 0131
Metals, filtered (mg/L)
Barium 4/4 0.10 0.021 0.061* 1 0[2]
Boron 1/4 0.12 <(.080 ~0.090* d 1
Calcium 4/4 160 53 110* d 1]
Chromium 34 0.0082 <(.0040 ~0.0061* 0.05 0[1]
Copper 34 0.032 <0.0070 ~0.018* 1 0[3]
Iron 1/4 0.11 <0.050 ~0.065* 03 0[3]
Magnesium 4/4 38 6.5 24% d [d]
Manganese 3/4 0.017 <0.0010 ~(.0070 0.05 0[3]
Potassium 4/4 3.0 0.60 1.0% d [d]
Silicon 4/4 83 3.9 6.0* d [¢]
Sodium 444 11 52 7.7% d [}
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Table 5.55 (continued)

Number detected/ Ref Nu?tlber of
Analyte number of Max? Min“ Av elerence values
samples value exceeding
reference [ref]¢
Metals, unfiltered (mg/L.)
Barium 4/4 011 0.028 0.064* 1 012]
Boron 1/4 0.15 <(.080 ~0,097* d ]
Calcium 4/4 170 53 110* d {d]
Chromium 3/4 0.00%1 <0.0040 ~(,0073* 0.05 0111
Jron 3/4 0.24 <0.050 ~(0.13* 03 0]3)
Magnesium 4/4 39 6.7 24% d []
Marngancse 4/4 0.027 0.0018 0.010 0.05 0131
Potassium 444 2.6 0.44 1.5* d d]
Silicon 4/4 8.5 4.1 6.2* d [d]
Sodium 3/4 12 <50 ~7.8% d [e]
Others. filtered
Alkalinity (mg/L} 4/4 390 250 320 d [d]
Total dissolved solids {mg/L) 4/4 500 320 420% 500 0[1]
Others, untillered
Alkalinity (mg/L) 4/4 390 250 320%* d {d]
Total organic carbon (mg/L) 4/4 24 1.5 1.8* d {d)
Total suspended solids (mg/L) 1/4 49 <5.0 ~16 d |d]
Radionuclides. filtered (pCi/L)®
Gross alpha 4/4 23* 1.4% 8.1 15 112)
Gross beta 4/4 18* 4.1* 9.1* 50 0[2]
H 4/4 13,000* 1,700* 7,000+ 20.000 0[2]
Total rad Sr 1/4 3.8% 0.27 2.0* 8 0121
Radionuclides, unfiltered (pCi/L)¢
B e 1/4 43* 54 15 120 0r4)
Gross alpha 4/4 19+ 3.0* 10* 15 172]
Gross heta 4/4 15* 38* 11* 50 012]
H 4/4 14 000* 1,700* 7,100* 20,600 0721
Total rad Sr 1/4 57+ .81 2.6* § 2]
Volatile organics. unfiltered (pg/L)
Acetone /4 Bll ul10 ~10* d |el]

@Prefixes ). B. E. Y. U, or < mean that the value was estimated, found in the laboratory btank, exceeded the calibration range,
exceeded the calibration range and was diluted and reanaiyzed, was not detected at that level, or was not quantified at that level,
respectively. Radionuclide values that are significantiy greater than zero arc jdentified by an *.

bAverage concentrations significantly greater than zero are identified by an *. The ~ prefix indicates that estimated and/or
undetected values were used in the calculation of the average.

I a reference limit exists, the source is coded as:

1. Rules of Tennessce Department of Environment and Conservation. Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria, as amended.

2. 40CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G, as amended.
3. 40CFR Part 143— National Secondary Drinking Water Regulations, as amended.
4. DOE Order 5400.5. Chapter 111, Derived Concentration Guides for Air and Water.

“Not applicable.
“Multiply pCi/L by 0.037 to convert to Bg/L..
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Table 5.56. Constituents in Well Grouping 1 groundwater at the K-25 Site, 1992

Detected results

Number detected/ Reference Number of values
Parameter ber of samples value® exceeding reference”
AumBeEr of samp Max? Min® Avt &
Field measurements
Conductivity, umho/cm dia6 1889 180 940.74 d d
Dissolved oxygen, ppm d/46 7.4 04 3.28 d d
Redox, myv df46 2432 -116 71.72 d d
Temperature, °C di46 21.8 10.5 15.57 36.5 0
pH, standard units /46 7.8 56 6.65 6.5-8.5 i2
Metals, filtered {mg/L)
Aluminum 27129 0.4 0.024 0.097 0.2 2
Antimony 4/29 B0.048 B0.036 0.041 d d
Barium 29/29 0.40 0.016 0.13 2 0
Cadmium 12/29 0.0078 B0.0026 0.0048 0.005 5
Calcium 29129 196 12.6 106.5 d d
Chromium 14/29 0.054 0.012 0.033 .05 2
Cobalt 9/29 B0.044 0.0051 0.022 d d
Copper 15/29 0.032 B0.010 0019 1 0
Tron 25129 21 B0O.O11 4.90 0.3 14
Magnesium 29/29 17 33 16.67 d d
Manganese 29/29 20.2 0.0034 7.27 0.05 21
Molybdenum 2/29 0.012 0.011 0.01 d d
Nickel 6/29 0.039 B0.02 0.026 d d
Potassium 29/29 5.24 1.4 279 d d
Silicon 13/13 7.4 3 4.82 d d
Silver 14/29 0.043 0.014 0.029 0.1P 0
Sodium 29/29 116 1.5 39.04 d d
Vanadium 11729 B0.029 B(3.013 0.019 d d
Zinc 11/29 0.088 B0.0051 0.026 5 0
Metals, unfiltered (mg/L)
Aluminum 29/29 N7.84 0.02 1.137 0.2 19
Antimony 5129 B0.057 B0.0359 0.0448 d d
Barium 29/29 0.4 (.019 .1397 2 4]
Cadmium 14/29 0.0077 B0.0022 0.0046 0.005 4
Calcium 29/29 187 19 107 d d
Chromium 15/29 0.054 0.0133 0.036 0.05 3
Cobalt 10/29 0.056 B0.011 (.028 d d
Copper 14/29 0.1 0.0053 0.0216 1 0
Iron 28/29 426 0.0077 §.5442 0.3 26
Magnesium 29/29 41 34 16.1 d d
Manganese 29/29 222 0.0055 7.3687 0.05 24
Molybdenum 2/29 0.015 0.011 0.0129 d d
Nickel 9/29 1.9 BO.0202 0.23 d d
Potassium 29/29 5.2 1.5 30 d d
Silicon 13/13 8 31 52 d d
Silver 1429 0.043 0.013 0.027 0.05 0
Sedium 29/29 103 P15 377 d d
Vanadium 13/29 B0.034 B0.0t33 0.0213 d d
Zinc 19/29 0.4 0.0022 0.038 5 0
Radiochemistry, filtered
Alpha activity, pCi/L. di38 46,8 -1.84 0.033 15 1
Beta activity, pCi/L d/38 160 0.132 5411 50 2
T, pCilL. d/38 236 -993 7 4,000 0
Uranium, total, pug/l. di?s 323 0.096 0.263 20 0
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Table 5.56 (continued)
Number detected/ Detected results Reference  Number of values
Parameter ber of samples value® exceeding reference
num samp Max? Min® AvP grele
Radiochemistry, unfiltered
Alpha activity, pCi/L di4l 90.6 ~(.803 0.134 15 4
Beta activity, pCi/L drdl 379 -0.69 10.19 50 3
99T¢. pCifl. d4| 1,650 -1,000 7 4,000 0
Uranium,. total, pg/L. a9 4.34 0.077 0.37 20 )
Semivolatile organics, unfiltered (Lg/L)
Diethylphthalate 1738 32 32 32 d d
his{2-Ethylhexylphthalate 2/38 J11 i3 7 d d
Semivolatile organics, tentatively identified compounds, unfiltered (pg/L)
2-Pentanone, 5/5 JAILS JAS 13 d d
4-hydroxy-4-methy
Spectrochemistry, filtered (mg/L}
Arsenic 5/29 0.0071 0.005 0.0062 0.05 0
Spectrochemistry, unfiltered (mg/L)
Arsenic 1329 s0.0134 B0.0024 0.0064 0.05 0
Lead 10/29 0.0114 B(0.0021 0.0058 0.05 0
Volatile organics, unfiltered (ig/L)

1.1.1-Trichlorocthane 9/38 150 8 43 200 0]
1.1.2-Trichloroethane 4/38 J4 )2 3 d d
1.1-Dichloroethane 15/38 D1,200 D4 293 d d
1.}-Dichlorocthene 15/38 D650 5 167 7 12
1.2-Dichloroethane 7/38 18 1} 7 5 2
1.2-Dichioroethene. total 25/38 D3.000 i) 963 70 13
2-Butanone 7738 1D300 J1 92 d d
2-Hexanone 2/38 12 JBI 2 d d
4-Methyl-2-pentanone 5138 1B6 JBI1 3 d d
Acelone 27/38 B15 IB2 6 d d
Bromoform 1/38 )5 I5 5 100 0
Chleroethane 4/38 J6 J1 3 200 0
Chloroform 2/38 Il H | 100 0
Methylene chloride 26/38 D190 IB1 16 d e
Tetrachloroethene 13/38 DO10 J1 205 5 6
Toluene 16/38 B6 IB1 2 1,000 0
Trichloroethene 23/38 D15.000 n 2.049 5 18
Viny! chloride 16/38 D480 I 184 2 14

Volatile organics, tentatively identified compounds, unfiltered (LgL)
Freon-113 212 11,300 J1,100 1,200 d d

Wer chemistry, filtered

Uranium, fluorometric. mg/L 33 0.004 0.002 {.0027 0.02 0
Dissolved solids, mg/L 41/41% 1.308 81 606 500 2%
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Table 5.56 (continued)

Number detected/ Detected results Reference  Number of values
Parameter number of samples tue® i fi
p Max@ Min? Avb value exceeding reference
Wet chemistry, unfiltered
Chloride, mg/L 26/26 408 2.9 114.03 250 7
Conductivity, pmho/em df155 1,643 145 834 d d
Fluoride, mg/L 11/38 0.28 0.1 0.15 4 0
Nitrate, mg/L 13/38 1.49 0.27 0.796 10 0
Sulfate, mg/l. 25/26 276 4 79 250 1
Suspended solids, mg/L 40/41 6,480 2 21 d d
Total organic carbon, mg/L 74/103 29.1 1 4.64 d d
Total organic halide, pg/L 59/104 14.38 0.0105 27527 d d
Turbidity, NTU 41/41 1,500 1.7 7222 1 4]
Uranium, fluorometric, mg/L 3/13 0.002 0.002 0.002 d d
pH, standard units d/159 8.1 5.99 6.824 6.5-8.5 32

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.

A, aldol condensation product; B, parameter found in blank as well as sample; D, the compound identified at a secondary
dilution factor; J, estimated value {(usually below the detection limit); P, element pH > 2; S, reported value determined by the
Method of Standard Additions; Y, indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N, spiked sample recovery is not within control limits.

bThe average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measurement by Glenn F. Knoll, New York: John Wiley and Sons (1979), pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results,
‘See Table 5.1. If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria.

2. 40 CFR Part 141—Naticnal Primary Drinking Water Regulations, Subparts B and G.

3. 40 CFR Part 143—National Secondary Drinking Water Reguliations.

4.  DOE Order 5400.5, Chapter 11, Derived Concentration Guides for Air and Water.

4Not applicable.
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Table 5.57. Constituents in Well Grouping 5 groundwater at the K-25 Site, 1992

Detected results

Number detected/ Reference Number of valucs
Parameter mber of samples value® exceeding reference
n P Max? Min? Avb g
Field measurements
Conductivity, pmho/cm dll 626 626 626 d d
Dissolved oxygen, ppm dil 8.6 8.6 8.6 d d
Redox, mv dil 44 44 44 d d
Temperature. °C dlt 18.2 18.2 18.2 305 0
pH. standard units dil 7.1 7.1 7.1 6.5-8.5 0
Radiochemistry, filtered (pCi/L)
Alpha activity dil 0.817 0.817 0.817 15 0
Beta activity dfl 2.51] 2.51 2.51 50 0
PTe dfl 1440 1440 1440 4000 0
Radiochemistry, unfiltered (pCi/L)
Alpha activity dfl 14.6 14.6 14.6 15 0
Beta activity dfl 71.6 71.6 71.6 50 1
T dil 1290 1290 1290 4000 0
Volatile organics, unfiltered {|ig/L}
1, 1-Dichloroethane 11 1} J1 1 d d
1,2-Dichloroethene (total} 1/1 46 46 46 70 0
Chloromethane 1/1 12 12 2 d d
Trichloroethene 1/1 40 40 40 5 1
Wet chemistry, fiitered
Uranium fluorometric, mg/L 1/1 0.001 0.001 0.001 0.02 0
Wet chemistry, unfiltered

Conductivity. pmho/cm di4 546 532 3383 d d
Fluoride SIE. mg/T. 1/1 0.5 0.5 .5 4 0
Uranium fluorometric, mg/L 11 0.001 0.001 0.001 0.02 0
pH. standard units di4 7.5 7.46 7.478 6585 0

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.
A. aldo} condensation product; B, parameter found in blank as well as sample; D, the compound identified at a secondary
dilution factor; J, estimated value (usually below the detection limit}; P, element pH > 2; S, reported value determined by the
Method of Standard Additions; Y. indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N, spiked samplc recovery is not within control limits.
»T'he average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measuremen: by Glenn F. Knoll, New York: John Wiley and Sons (1979), pp. 137-139, For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.
“See Table 5.1. If a reference limil exists, the source is coded as:
I. Rules of Tennessce Department of Environment and Conservation. Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria.
2. 40 CFR Part 141—National Primary Drinking Water Regulations, Subparis B and G.
3. 40 CFR Part 143—National Secondary Drinking Water Regulations.

4. DOE Order 5400.5, Chapter [1l, Derived Concentration Guides for Air and Water.

“Not applicable.
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Table 5.58. Constituents in Well Grouping 6 groundwater at the K-25 Site, 1992

Number detected/ Detected results Reference  Number of values
Parameter .
number of samples Max® Min? Av? value® exceeding reference
Field measurements
Conductivity, pmho/cm dl6 735 374 469 d d
Dissolved oxygen, ppm dare 6.3 1.8 3.72 d d
Redox, mv da/6 262 -185 75 d d
Temperature, °C di6 19.7 17.9 18.47 305 0
pH, standard units dl6 10.3 52 8.12 6.5-8.5 4
Metals, filtered (mg/L)
Aluminum 6/6 29 0.051 0.8697 0.2 4
Barium 6/6 0.39 0.013 0.117 2 O
Beryllium 36 0.0018 0.0003 0.0008 d d
Calcium 6/6 51 11 30 d d
Copper 5/6 0.01 0.0064 0.0076 1 0
Iron 5/6 3.7 0.009 1.1466 0.3 2
Magnesium 6/6 25 1.8 10.6 d d
Manganese 4/6 0.26 0.0011 0.1378 0.05 3
Nickel 2/6 0.13 0014 0.072 d d
Potassium 6/6 10 25 582 d d
Silicon 6/6 10 1.1 5.43 d d
Sedium 6/6 68 i3 22.52 d d
Vanadium /6 0.0082 0.0082 0.0082 d d
Zinc 6/6 0.17 0.0048 0.0411 5 ¢
Metals, unfiltered (mg/L)
Aluminum 6/6 370 046 63.845 0.2 6
Barium 6/6 37 0.017 0.7075 2 1
Beryllium 3/6 0.064 0.0021 0.0231 d d
Cadmium 4/6 0.18 0.0081 0.053 0.005 4
Calcium 6/6 510 11 109 d d
Chromium 4/6 0.79 0.016 0.2253 0.05 2
Cobalt 3/6 0.36 0.0054 0.1249 d d
Copper 6/6 1.5 0.004% 0.2582 1 1
Iron 6/6 510 0.15 87.355 0.3 4
Magnesium 6/6 330 23 61.08 d d
Manganese 6/6 32 0.037 5.5957 0.05 4
Molybdenum 1/6 0.012 0.012 0.012 d d
Nickel 5/6 2.4 0.011 0.519 d d
Potassium 6/6 88 29 19.3 d d
Silicon 6/6 220 1.9 41.25 d d
Sodium 6/6 70 22 23.78 d d
- Vanadium 3/6 0.68 0.0053 0.2354 d d
Zinc 6/6 5.6 0.016 0.995 5 1
Radiochemistry, filtered (pCi/L)
Alpha activity dl6 6.81 0.615 2.1521 15 0
Bela activity dl6 427 2.65 13.587 50 0
% Te di6 1700 1470 1538 4000 0
Radiochemistry, unfiltered (pCi/L)
Alpha activity dr6 52.9 ~0.158 2.4575 5 2
Beta activity dré 107 1.58 20.576 50 3
P Te dfé 1720 139 1310 4000 0
3y df6 4.56 0 0.198 d d
235 d/6 4.56 0 0.192 d d
8y dl6 13.9 0 0.60 d d
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Table 5.58 (continued)

Number detected/ Detected results Reference Number of values
Analyte? ber of samples c . f
number of samples Max® Min® Ay value exceeding reference
Spectrochemistry, filtered (mg/L)
Lead 1/6 0.0062 0.0062 (.0062 0.05 0
Spectrochemisiry, unfiltered (mg/L)
Arsenic 2/6 0.011 0.0099 0.0105 0.05 G
Lead 56 081 0.0043 0.1756 0.05 2
Mercury 2/6 0.0009 0.0006 0.0008 (.002 0
Volatile organics, unfiltered (Lg/L)
1.1.1-Trichloroethane 2/6 13 J1 2 200 Q
1,1-Dichloroethene 176 ]2 2 2 7 0
1.2-Dichloroethene 416 18 9 13 70 0
1.2-Dichloropropane 1/6 48 48 48 5 1
Benzene 3/6 JB1 IB1 1 5 0
Carbon tetrachloride 1/6 J4 J4 4 h] 0
Chloroform 3/6 18 11 10 100 0
Mcthylene chloride /6 IBi IB1 i d d
Tetrachloroethene 2/6 12 J2 2 3 0
Toluene 1205] 11 J1 1 1000 0
Trichlorocthene 5/6 BDI1O0O 1B2 239 5 2
Vinyl chloride 2/6 17 13 16 2 2
Velatile organics, tentatively identified compounds, unfiltered (ULg/L)
Bromof{luorobenzene 171 JY70 JY70 70 d d
Chloropropene /3 I74 IY45 64 d d
Freon 113 1/1 I I 11 d d
Wel chemistry, filtered (mg/L)
Uranium fluorometric 216 (1.01 0.002 0.006 0.02 0
Wet chemistry, unfiltered

Conductivity, pmho/em di24 614 296 390 d d
Fluoride SIE, mg/L 576 9 0.2 43 4 2
Uranium fiuorometric, mg/L 1/6 0.007 0.007 0.007 0.02 0

di24 10.79 53 8.399 6.5-8.5 14

pH. standard units

“The minimum and maximum detected results are listed with their laboratory analytica! qualifiers.

A. aldol condensation product: B, parameter found in blank as well as sample; D. the compound identified at a sccondary
dilwion factor: J, estimated value (usually below the detection limit): P, element pH > 2; S, reported valuc determined by the
Method of Standard Additions: Y, indistinguishable isomer in tentatively identified compound; s. spike recovery is not within
limits: N. spiked sample recovery is not within control limits.

"T'he average radiochemistry results and their associated limits of etror were catculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measurement by Glenn F. Knoll, New York: John Wiley and Sons (1979), pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.

“See Table 5.1, If a reference limit exists, the source is coded as:

i.  Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria.

w s

40 CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G.
40 CFR Part 143—National Secondary Drinking Water Regulations.

4. DOE Order 3400.5. Chapter I1I, Derived Concentration Guides for Air and Water.

“Not applicable.

5-124 Groundwater



1992 Environmental Report Vol. 2, Oak Ridge

Table 5.59. Constituents in Well Grouping 8 groundwater at the K-25 Site, 1992

Number detected/ Detected results Reference Number of values
Parameter ber of samples value® exceeding reference
num P Max? Min¥ AvP e g n
Field measurements
Conductivity, pmhofem d/5 961 500 703 d d
Dissclved oxygen, ppm d/5 35 2 29 d d
Redox, mv d/5 192 -203 -104 d d
Temperature, °C dis 18.1 16 17.16 30.5 0
pH, standard units a3 9.6 6.6 7.54 6.5-8.5 1
Radiochemistry, filtered (pCi/L)
Alpha activity /5 23 0.218 1.0305 15 0
Beta activity /s 243 1.21 11,838 50 0
9Tec drs 2950 s344 1318 4000 0
Radiochemistry, unfiltered (pCi/L)
Alpha activity dis 2,04 -0.23 0.919 15 ¢
Beta activity d/s 134 -0.871 7.4259 50 0
9T ars 2280 1060 1297 4000 0
Volatile organics, unfiltered (l\g/L)
Benzene 3/5 IB3 JB1 2 5 0
Carbon tetrachloride 3/5 JB1 JB1 1 5 0
Methylene chloride 2/5 IB1 JB1 1 d d
Wet chemistry, fltered (mg/L})
Uranium fluorometric 1/5 0.1 0.1 0.1 0.02 1
Wet chemistry, unfiltered
Conductivity, umho/cm 420 796 281 552 d d
Fluoride SIE, mg/LL 5/5 1.8 01 0.6 4 0
pH, standard units di20 59.54 6.96 7.751 6.5-8.5 4

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.

A, aldol condensation preduct; B, parameter found in blank as well as sample; DD, the compound identified at a secondary
dilution factor; J, estimated value (usually below the detection limit); P, element pH > 2; S, reported value determined by the
Method of Standard Additions; Y, indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N, spiked sample recovery is not within control limits,

bThe average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measurement by Glenn F. Knoll, New York: John Wiley and Sons (1979), pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.
“See Table 5.1. If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria,
2. 40 CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G.
3. 40 CFR Part 143—National Secondary Drinking Water Regulations.

4. DOE Order 5400.5, Chapter 11, Derived Concentration Guides for Air and Water.

“Not applicable.
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Table 5.60. Constituents in Well Grouping 9 groundwater at the K-25 Site, 1992

Number detected/ Detected results Reference Number of values
Parameter mber of samples value® exceeding reference
nu P Max* Min¢ AvP &
Field measurements
Conductivity, pmhofcm di24 1284 198 551 d d
Dissolved oxygen, ppm df24 8.1 1.1 39 d d
Redox, my di24 388 -74 188 d d
Temperature, °C d/24 222 17 19.05 30.5 0
pH. standard units /24 8.5 59 7.14 6.5-8.5 4
Radiochemisiry, filtered (pCi/L)
Alpha activity di24 6.76 —0.367 1.4687 15 0
Beta activity dar24 64 0.424 7.2671 50 1
e 4124 1370 -129 555 4000 0
Radiochemistry, unfiltered (pCi/L)
Alpha activity dr24 106 -1.13 2.465 15 2
Beta activity dr4 1450 0.766 9.3972 50 2
e d4i24 1430 -257 567 4000 0
Volatile organics, unfiltered (|1g/L)
1,1.1-Trichloroethane 1/24 n Il 1 200 0
1.2-Dichloroethene (total) 1724 5 5 5 70 0
Chloroform 4724 21 J0.6 6.05 100 0
Methylene chloride 1/24 IB1 JBI 1 d d
Trichlorocthene 324 15 ]2 6 5 1
Wet chemistry, filtered (mg/L)
Uranium fluorometric 12/24 0.007 0.001 0.0027 0.02 0
Wet chemistry, unfiltered
Conductivity, pmho/em di% 1248 173 528 d d
Fluoride SIE, mg/L 16/24 0.7 0.1 .26 4 0
Uranium fluorometric. mg/L 15/24 0.008 (.001 (.0029 0.02 0
pH, standard units droe 9 6.5 7.54 6.5-8.5 14

“The minimum and maximum detected results arc listed with their laboratory analyticat qualifiers.
A, aldol condensation product; B, parameter found in blank as well as sample; D, the compound identified at a secondary
dilution factor; J, estimated value (usually below the detection limit); P, element pH > 2; S, reported value determined by the
Method of Standard Additions; Y, indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N, spiked sample recovery is not within control limits.
"The average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unegual errors, as documented in Radiation Detection and
Measurement by Glenn F. Knoll, New York: John Wiley and Sons {1979). pp. 137-139. For the non-radiechemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.
“See Table 5.1. If a reference limit exists. the source 1s coded as:
i.  Rules of Tennessee Department of Environment and Conservation, Division of Water Poliution Control,
Chapter 1200-4-3, General Water Quality Criteria.
2. 40 CFR Part 14}—National Primary Drinking Water Regulations, Subparts B and G.
3. 40 CFR Part 143—National Secondary Drinking Water Regulations.

4. DOE Order 5400.5. Chapter III, Derived Concentration Guides for Air and Water.

@Nat applicable.
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Table 5.61. Constituents in Well Grouping 10 groundwater at the K-25 Site, 1992

Number detected/ Detected results Reference  Number of values
Parameter . R .
number of samples Max? Min® Av? value®  exceeding reference
Field measurements
Conductivity, pmhofem di4 185 is 122 d d
Dissolved oxygen, ppm di4 10.7 4.7 8.9 d d
Redox, mv dard4 304 204 260 d d
Temperature, °C di4 14 13.3 13.7 305 0
pH, standard units df4 7.8 4.1 59 6.5-8.5 3
Radiochemistry, filtered
Alpha activity, pCi/L di5 5.57 —-0.385 0.0932 15 0
?eta activity, pCi/L dl6 220 1.74 3.842 50 3
¢, pCifL. dré 257 221 32.258 4000 0
Uranium, pg/1. dis 1.43 0.0776 0.0917 20 0
Radiochemistry, unfiltered
Alpha activity, pCi/L ars 23.6 0.533 4.3266 15 2
gcta activity, pCi/L. df5 211 6.37 11.246 50 4
“Te, pCi/L ars 284 5.01 63.124 4000 0
Uranium, pg/L df5 527 0.223 0.3113 20 0
Volatile organics, unfiltered (11g/L)
1,1,1-Trichloroethane 3/4 D2200 28 846 200 2
1,1,2-Trichloroethane 24 [0 J2 6 d d
1,1-Dichloroethane 2/4 40 6 23 d d
1,1-Dichloroethene 3/4 D1200 27 459 7 3
1,2-Dichloroethene (total) 3/4 19 n 8 70 0
2-Butanone 2/4 J1 J1 1 d d
Acetone 4/4 B10 IB7 8 d d
Benzene 1/4 I3 13 3 5 0
Carbon tetrachloride 34 D250 6 90 5 3
Chloroethane 4/4 10 12 5 200 0
Chloroform 4/4 46 12 13 100 0
Chloromethane 2/4 12 } [.5 d d
Methylene chloride 4/4 B12 B9 11 d d
Tetrachloroethene 3/4 34 J1 13 5 l
Trichloroethene 4/4 D310 39 1455 5 4
Volatile organics, tentatively identified compounds, unfiltered (|tg/L)
Freon 113 3/3 169 143 54 d d
Wet chemistry, unfiltered

Conductivity, nmho/cm /17 119 18.1 30.83 d d
Fluoride, mg/L 1/4 1.7 1.7 1.7 4 ¢
pH, standard units dr7 8.36 6.01 6.759 6.5-8.5 9

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.

A, aldol condensation product; B, parameter found in blank as well as sample; D, the compound identified at a secondary dilution
factor; J, estimated value (usually below the detection limit); P, element pH > 2; S, reported value determined by the Method of
Standard Additions; Y, indistinguishable isomer in tentatively identified compound: s, spike recovery is not within limits; N, spiked
sample recovery is not within control limits,

PThe average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measurement by Glenn F. Knoll, New York: John Wiley and Sons (1979), pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.

“See Table 5.1. If a reference limit exists, the source is coded as;

1. Rules of Tenncssee Department of Environment and Conservation, Division of Water Pollutien Control,
Chapter 1200-4-3, General Water Quality Criteria.

2. 40 CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G.
3. 40 CFR Part 143—National Secondary Drinking Water Regulations.
4,

DOE Order 5400.5, Chapter T1I, Derived Concentration Guides for Air and Water.

“Not applicable.
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Table 5.62. Constituents in Weli Grouping 12 groundwater at the K-25 Site, 1992

Detected results

Number detected/ Reference Number of values
Parameter ber of sampl value® ding refercnce
number of samples Max® Min® N alue exceeding refere
Field measurements
Conductivity, jLmho\cm 46 2260 56 1039 d d
Dissolved oxygen, ppm d/6 6.1 1.2 297 d d
Redox, mV dl6 103 =12 11 d d
Temperature, °C dio 19.9 16.9 17.97 30.5 0
pH. standard units dfo 6.6 49 593 6.5-8.5 5
Radiochemistry, filtered (pCi/L)
Alpha activity dl6 0 -5.28 —0.491 15 G
Beta activity 4/6 14.1 0.781 2.0851 50 0
Te dré -299 —4900 2230 4000 0
Radiochemistry, unfiltered (pCi/L)
Alpha activity d/6 30.8 -1.79 —1.293 15 1
Beta activity a6 98.1 1.65 3912 50 I
P Te di6 831 —5780 -3215 4000 0
Volatile organics, unfiltered (\g/L)
2-Butanone 1/6 2 J12 12 d d
Wer chemistry, unfiltered
Conductivity, pmho/cm di?4 2390 53 1034 d d
Flueride SIE, mg/L 476 0.4 0.1 0.23 4 0
Uranium fluorometric, mg/L. 1/6 0.0 0.01 0.01 0.02 0
pH. standard units dra 68 49 6.029 6.5-8.5 16

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.
A, aldol condensation product; B, parameter found in blank as well as sample; D. the compound identified at a secondary
dilution factor; J, estimated value (usually below the detection limit); P. element pH > 2; §, reported value determined by the
Method of Standard Additions; Y, indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N. spiked sample recovery is not within control limits.
#The average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance cstimates by combining independent measurements with unequat errors, as documented in Radiation Deiection and
Measurement by Glenn F, Knoll, New York: John Wiley and Sens (1979). pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results,
“See Table 5.1. If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservatien, Division of Water Pollution Contrel,
Chapter 1200-4-3, General Water Quality Criteria.

PR N

“Not applicable.
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Table 5.63. Constituents in Well Grouping 13 groundwater at the K-25 Site, 1992

Detected results

Number detected/ Reference  Number of values
Parameter ber of samples value® exceeding reference
num P Max“ Min® AvP &
Field measurements
Conductivity, pmho/cm di6 453 259 342 d d
Dissolved oxygen, ppm dl6 6.7 4.3 53 d d
Redox, m¥ d/6 214 86 172 d d
Temperature, °C df6 17.5 156 16.3 30.5 0
pH, standard units dl6 7 6.1 6.72 6.5-8.3 1
Radiochemistry, filtered (pCi/L)
Alpha activity dl6 302 -0.463 0.9828 15 0
Beta activity dlé 26.7 2.94 6.771 50 0
P dalé -284 -1220 -694 4000 0
Radiochemisiry, unfiltered (pCi/L)
Alpha activity di6 374 1.38 3.143 15 I
Beta activity di6 73 4.46 10.109 50 1
P Te dl6 ~161 -961 ~480 4000 0
Volatile organics, unfiltered (Uug/L)
Carbon tetrachloride 1/6 12 12 2 5 0
Methylene chloride 1/6 JB1 IB1 1 d d
Wet chemistry, filtered (mg/L)
Uranium fluorometric 2/6 (.001 0.001 0.001 0.02 0
Wet chemistry, unfiltered

Conductivity, pmho/cm dar24 403 251 359 d d
Fluoride SIE, mg/L. 4/6 0.2 0.1 0.15 4 0
Uranium fluorometric, mg/L 36 0.003 0.001 0.002 0.02 0
pH, standard units d/i24 7.3 6.8 7.05 6.5-8.5 0

“The minimum and maximum detected results are listed with their laboratory analytical qualifiers.

A, aldol condensation product; B, parameter found in blank as well as sample: I, the compound identified at a secondary
. dilution factor; ], estimated value (usually below the detection limit); P, element pH > 2; §, reported value determined by the
Method of Standard Additions; Y, indistinguishable isomer in tentatively identified compound; s, spike recovery is not within
limits; N, spiked sample recovery is not within control limits.
bThe average radiochemistry results and their associated limits of error were calculated using optimally weighted mean and
variance estimates by combining independent measurements with unequal errors, as documented in Radiation Detection and
Measurement by Glenn F, Knoll, New York: John Wiley and Sons (1979), pp. 137-139. For the non-radiochemistry parameters the
average listed is the usual unweighted arithmetic mean of all detected results.
“See Table 5.1. If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria.

2. 40 CFR Part 141—National Primary Drinking Water Regulations, Subparts B and G.

3. 40 CFR Part 143-—National Secondary Drinking Water Regulations.

4. DOE Order 5400.5, Chapter 111, Derived Concentration Guides for Air and Water.

dNot applicable.
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Table 5.64. Summary of constituents detected in off-site residential groundwater during 1992

Number detectad/ Detected values Number of
Reference values
Analyte number of lue< oo
samples Max4 Min® AvP value exceeding
reference [ref]”
Anions, unfiltered (mg/L)
Chioride 36/36 79 1.0 6.4* 250 03]
Fluoride 2/36 7.3 7.2 7.3*% 4 2[2]
Nitrate 22/36 9.5 1.0 3i* 10 0[2]
Sulfate (as $O4) 36/36 62 0.60 12* 250 03]
Field measurements, unfiltered
Conductivity (mS/cm) 36/36 19 0 (.64* d [d]
Temperature (°C) 36/36 24 4.4 [5% 305 0[11
pH (standard units) 36/36 8.6 7.0 7.4% (6.5, 8.5) 113]
Metals, unfiltered (mg/L}
Barium 36/36 0.38 0.0036 0.082* 1 0[2]
Calcium 36/36 99 1.5 46* d (]
Chromium 12736 .015 0.0044 0.0094* 0.05 0O
Copper 20/36 0.064 0.0035 0.016* ] 0[3]
Iron [3/36 0.80 0.055 0.19* 0.3 1[3]
Lead 3/36 0.0077 0.0060 0.0069* 0.05 001
Magnesium 36/36 36 0.58 14* d |}
Manganese 26/36 0.32 (.0060 0.022 0.05 213]
Mercury 1736 0.000060 0.00060 0.000060 0,002 0[]
Nickel 3/36 0.0044 (.0043 0.0043* d [d]
Soedium 24136 450 (1.53 42% d []
Uranium 23/36 0.0026 0.00010 0.00082* d [d]
Vanadium 3/36 0.0014 0.0012 0.0013* d [ef]
Zinc 30/36 0.88 (0.0035 0.15* 5 03]
Others, unfiltered
Total hardness {(mg/L) 1/1 300 300 300 d <]
Radionuclides, unfiltered (pCi/L)*
80Cg 2/36 8% 22% 30 200 0]4)
Gross alpha 15/36 5.7% 1.4* 2.4* 15 0121
Ciross beta 17/36 18* 3.0* 6.8% 50 2]
e 5/36 32% 2.1% 8.6 4000 0[4]
Total rad Sr 11/36 6.2* 2.1% 3.5% 8 0121
Volatile organics, unfiltered (pg/L)
Chloroform 1/35 10 10 10 100 0121

“An asterisk (*) follows a radionuclide value that is significantly greater than zero.
® an asterisk (*) follows a mean that is significantly greater than zero.
“See Table 5.1, If a reference limit exists, the source is coded as:
1. Rules of Tenncssee Department of Environment and Conservation, Division of Water Pollution Contrel,
Chapter 1200-4-3, General Water Quality Criteria.

b

A40CFR Part 141 —Nationat Primary Drinking Water Regulations, Subparts B and G.
40CFR Part 143—National Secondary Drinking Water Regulations.

4. DOE Order 5400.5, Chapter I, Derived Concentration Guides for Air and Water.

4Not applicable.

“Multiply pCi/L by 0.037 to convert to Bg/L.
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Table 5.65. Summary of constituents detected in off-site residential
local tap water during 1992

Number detected/ Detected results Reference Number of'values
Analyte ber of les lue* exceeding
number of sample Max® Min® Avh value referonces
Anions, unfiltered (mg/L}
Chloride 22 11 7.8 9.3 250 0[3]
Fluoride /2 1.1 1.1 1.1 4 0[2]
Nitrate 2/2 2.4 2.4 2.4 10 0{2]
Sulfate (as SQ4) 2/2 24 23 24* 250 0i3]
Metals, unfiltered (mg/L)
Barium 212 0.028 0.028 0.028 1 0121
Calcium 212 35 35 35 d [d]
Copper 12 0.026 .026 0.026 1 0[3]
Magnesium 272 9.0 8.7 8.9* d [d]
Manganese 2 0.0017 0.00080 0.0013 0.05 0[3]
Sodium 22 5.1 4.2 4,7* d [d]
Uranium 1/2 0.00015 0.00015 0.00015 d [d]
Zinc 242 0.16 0.013 0.087 5 0{3]
Radionuclides, unfiltered (pCi/L)*
Gross alpha 1/2 2.4* 2.4* 2.4 15 021

9An asterisk (*) follows a radionuclide value that is significantly greater than zero.
1 An asterisk (*) follows a mean that is significantly greater than zero.
“If a reference limit exists, the source is coded as:
1. Rules of Tennessee Department of Environment and Conservation, Division of Water Pollution Control,
Chapter 1200-4-3, General Water Quality Criteria,
2. 40CFR Part 14]1—National Primary Drinking Water Regulations, Subparts B and G.
3. 40CFR Part 143-—National Secondary Drinking Water Regulations.
4. DOE Order 5400.5, Chapter III, Derived Concentration Guides for Ait and Water.
“Not applicable.
“Multiply pCi/L by 0.037 to convert to Bg/L.
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Table 6.1. 1992 concentration of total radioactive Sr in raw milk

Number detected/ Detected concentration (pCi/L)
Station? number of
samples Max Min Av Standard
error”
Immediate environs
1 5/6 38 1.3 2.2¢ 0.43
2 8/9 49 1.4 2.6° 0.42
3 10/11 6.5 0.59 3.1¢ 0.60
4 12/12 8.1 (.59 4.5¢ 0.65
8 7/8 54 1.5 3.3c 0.54
Network

summary 42/46 8.1 0.59 3.3¢ 0.29

“See Fig. 6.1 in Vol. 1 for sampling locations.
PStandard error of the mean.
“Average is significantly greater than zero at the 95% confidence level
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Table 6.2. 1992 tissue concentration in Clinch River bluegill at CRK 84°

Number detected/ Concentration
Analyle number of
samples Max? Min® Ave Standijrd
erro
Metals (mg/kg wet wi)
Antimony. total 06 <(.93 <(0.46 ~(.61* 0.080
Arsenic, total 5/6 0.99 0.60 ~(.83* (3,060
Beryliium, total 6 <0.19 <(.091 ~0.12* 0.017
Cadmium, total 0/6 <(.37 <(0.18 ~(1.25* (1031
Chromium,. total 0/6 <).93 <0.46 ~0.61* (1.080
Copper. total /6 <0.93 <0.46 ~0.61* 0.080
[.ead, total 0/6 <093 <(.46 ~{).61* 0.080
Mercury, total 6/6 0.096 0.035 0.065* 0.0089
Nickel. lotal /6 <{.93 <().46 ~0.61* 0.080
Selenium, total 4/6 <0.93 <0.49 ~(,72* 1,068
Silver, total /6 <0.37 <(.18 ~0.25% 0.031
Thallium, total /6 <0.020 <0.020 ~0.020 G
[ranium. total 6 <(0.0030 <(.0030 ~0.0030 0
Zinc. wotal 6/6 11 79 9.9* 47
Pesticides (pg/kg wet wi)
4.4°-DDD 0/6 U120 U706 ~00* 7.0
44-DDE /6 U120 u70 ~0(* 7.0
4.4-DDT /6 Uuizo Uu70 ~9(* 7.0
Aldrin 0/6 U58 u3s ~45% 34
Alpha-BHC /6 Uss U3s ~45% 34
Alpha-Chlordane 0/6 Us80 U350 ~450%* 34
Beta-BHC 0/6 Us8 U35 ~45* 34
Delta-BHC (/6 Usg U3s ~45% 14
Dicldrin /6 uizo u70 ~G0* 7.0
Endesulfan | 0/6 uss U3s ~45* 34
Endosulfan 11 0/6 U120 u70 ~90= 7.0
Endosullan sulfate /6 U120 u70 ~90* 70
Endrin 06 U120 L70 ~G(y* 7.0
Endrin ketone /6 (SRR u70 ~00)* 7.0
Gamma-BHC (Lindane) 6 158 U35 ~45% 34
Gamma-Chlordane 0/6 [J580 £330 ~450* 24
Heptachlor 6/6 J8.3 J1.8 ~5.1% 1.2
Heptachlor epoxide 016 US8 U3s ~45% A4
Methoxychlor /6 USR0G 1350 ~430* 34
Toxaphene (/6 1,200 U700 ~G00* 6y
PCBs ipglkg wet wt)
Aroclor-1016 06 {1550 1350 ~450% 34
Aroclor-1221 /0 LJ580 U350 ~450* 34
Aroclor-1232 /6 1550 U350 ~450% 34
Aroclor-1242 3/6 LJ580 J52 ~28(r* g5
Aroclor-1248 0/6 US80 11350 ~450% 33
Aroclor-1254 546 UTEO 122 ~160 130)
Aroclor-1260 /o 1,200 U704 ~000y* 69
Radionuclides (pCifg ash wi)*
M (3 .19 0.11 0.14% 0.027
0 2/3 0.54* -0.027 .35 01y
Total rad St 0/3 041 011 021 0.099
Radionuclides (pCifg wet wii
fOC o 0/3 0.0016 0.00008 0.0012* 0.00020
A0y 23 0.0051* —£.00025 0.0032 0.0017
0.0037 0.00092 0.0019 0.00091

Tmui rad Sr

“See Fig. 6.2 in Vol. 1.

bPrefix I means the value was estimated {usua

0/3

analytical detection limit (undetected). Prefix “B” means the analyte w

Average concentrations significantly greater than zero are identified by an *. Prefix ~

values were used in the calculation of the average.

dSrandard error of the mean.
“Individual concentrations significantly gre

6-4 Biological Monitoring

liy below the detection limit). Prefix “U” or “<” means the value was below the
as found in the laboratory blank as well as the sample.
means the estimated and/or undetected

ater than zero arc identified by an *, Multiply pCi/g by 37 to convert to Bg/kg.



1992 Environmental Report Vol. 2: Oak Ridge

Table 6.3. 1992 tissue concentration in Clinch River bluegill at CRK 80°

Number detected/ Concentration
Analyte number of
samples Max? Min? AvE St:rr:g?d
Metals (mg/kg wet wt)
Antimony, total 0/6 <0.54 <0.41 ~0.48* 0.023
Arsenic, total 6/6 1.1 0.55 0.84+ 0.074
Beryllium, total /6 <0.11 <(0.083 ~0.097* 0.0047
Cadmium, total w6 <(0.22 <(.17 ~0.20* 0.0089
Chromium, total 0/6 <0.54 <0.41 ~().48% 0.023
Copper, total /6 <0.54 <0.41 ~0.48* 0.023
Lead, total /6 <0.54 <0.41 ~(3.48* 0.023
Mercury, total 6/6 0.075 0.031 0.050* 0.0059
Nickel, total /6 <0.54 <0.41 ~0.48%* 0.023
Selenium, total 6/6 1.0 0.58 0.77* 0.068
Silver, total 0/6 <().22 <0.17 ~0.20% 0.0089
Thallium, total 0/6 <0.020 <0.020 ~(),020 0
Uranium, total 0/6 <0.0030 <0.0030 ~0.0030 0
Zinc, total 6/6 12 8.2 10* 0.52
Pesticides (Ug/kg wet wt)
4,4°-DDD 0/6 U91 u7? ~85* 1.9
4.4’ -DDE 0/6 ugl ur7 ~85% 1.9
44'-DDT /6 U9l ur7 ~R5% 1.9
Aldrin 0/6 U46 U3R ~43* 1.1
Alpha-BHC /6 U46 U3s ~4 3% 1.1
Alpha-Chlordane w6 U460 U380 ~430* 10
Beta-BHC 0/6 U46 U3g ~43% 1.1
Delta-BHC 0/6 U46 U3s ~43% 1.1
Dieldrin 0/6 U9l u77 ~85% 1.9
Endosulfan | 0/6 Udo6 U3s ~43% 1.1
Endosulfan 11 0/6 U9t u77 ~85% 1.9
Endosulfan sulfate 0/6 U91 u77 ~85% 1.9
Endrin 0/6 U9l ur7 ~B5* 1.9
Endrin ketone 0/6 U9l u77 ~85% 1.9
Gamma-BHC (Lindane} /6 Ud6 u3s ~43% 1.1
Gamma-Chlordane 06 U460 U380 ~430% 10
Heptachlor 6/6 J6.4 J1.3 ~2.9% 0.76
Heptachlor epoxide 0/6 U4dé6 U3s ~43* 1.1
Methoxychlor 0/6 U460 U380 ~430* 10
Toxaphene /6 U910 U770 ~850* 20
PCBs (ug/kg wet wi)
Aroclor-1016 0/6 U460 U3B0 ~430% 10
Aroclor-1221 0/6 U460 U380 ~430* 10
Aroclor-1232 0/6 U460 U380 ~430% 10
Aroclor-1242 o6 U460 U380 ~430%* 10
Aroclor-1248 0/6 U460 U380 ~430% 10
Aroclor-1254 3/6 usi1o J28 ~450* 190
Aroclor-1260 0/6 uaio U770 ~850* 20
Radionuclides (pCi/g ash wt)?
80Cq o3 ~0.027 -0.22 -0.099 0.059
3¢ 173 (.46* -0.027 0.18 0.14
Total rad Sr 03 0.41 .11 0.13 0.15
Radionuclides {pCi/g wet wt)¢
60Cg 03 ~0.00028 -0.0022 -0.0010 0.00061
137 13 0.0047* —0.00028 0.0018 0.0015
Total rad Sr o3 0.0041 —0.0011 0.0013 0.0015

“See Fig. 6.2 in Vol. 1.

bPrefix “I" means the value was estimated (usually below the detection limit). Prefix “U"” or “<” means the value was below the
analytical detection limit (undetected). Prefix “B” means the analyte was found in the laboratory blank as well as the sample.

“Average concentrations significantly greater than zero are identified by an *. Prefix ~ means the estimated and/or undetected
values were used in the calculation of the average.

9Standard error of the mean.

“Individual concentrations significantly greater than zero are identified by an *. Multiply pCi/g by 37 to convert to Bg/kg.
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Table 6.4. 1992 tissue concentration in Clinch River bluegill at CRK 66°

Number detected/ Concentration
Analyte number of
samples Max? Min® Av© S?;Sf;d
Metals (mg/kg wet wi)
Antimony, total 0/6 <0.56 <0.44 ~0.48* 0.017
Arsenic, total 2/6 1.1 <0.44 ~0.70* 0.13
Beryllium, total 0/6 <0.11 <(.087 ~().096* 0.0033
Cadmium, totaj /6 <0.22 <0.17 ~0.19* 0.0070
Chromium, total 0/6 <0.56 <0.44 ~(.48* 0.017
Copper. total /6 <().56 <0.44 ~0.48* ¢.017
Lead, total 0/6 <0.56 <0.44 ~0.48* 0.017
Mercury, total 6/6 0.065 0.042 0.054* 0.0035
Nickel, total 0/6 <(.56 <0.44 ~{).48* 0.017
Selenium, total 2/6 0.88 <0.44 ~{).60* 0.071
Silver, total /6 <(.22 <0.17 ~0.19* 0.0070
Thallium, total O/ <0.020 <0.020 ~(3.020 0
Uranium, total 0/6 <0.0030 <(0.0030 ~0.0030 G
Zinc, total 26 98 <0.44 ~3.4 1.9
Pesticides {pug/kg wet wi)
44'-DDD 0/6 U91 Ua6 ~83* 39
44 -DDE /6 Uol U6t ~B3* 39
4.4-DDT 0/6 Uol1 ueb ~83* 19
Aldrin 0/6 LJ46 u33 ~42* 2.0
Alpha-BHC 0/6 U46 u33 ~42% 2.0
Alpha-Chlordanc 0/6 U460 U33o ~420* 20
Beta-BHC /6 U46 U33 ~42% 2.0
Delta-BHC /6 U46 Uil ~42% 2.0
Dieldrin /6 3L U66 ~§3* 3.9
Endosulfan 1 (Vi) Ud6 U33 ~42%* 2.0
Endosulfan 11 0/6 U9l Us6 ~83* 39
Endosulfan sulfate 0/6 U9l U66 ~83* R
Endrin /6 uU91 Ueb ~83* 3.9
Endrin ketone 0/6 uoi U66 ~83* 3.9
Gamma-BHC (Lindane) /6 U46 033 ~42% 2.0
Gamma-Chlordane 06 U460 U330 ~420* 20
Heptachlor 6/6 15,5 127 ~3.7*% (140
Heptachlor epoxide 0/6 U46 U33 ~42% 2.0
Methoxychlor /6 U460 U330 ~420% 20
Toxaphene /6 U910 U660 ~830* 29
PCBs {lg/kg wet wi)
Aroclor-1016 0/6 U460 U330 ~420* 20)
Aroclor-1221 0/6 U460 [SEXIY, ~420* 20
Aroclor-1232 0/6 U460 U330 ~420* 20
Aroclor-1242 0/6 460 U330 ~420* 20
Aroclor-1248 0/6 U460 u3ln ~420%* 20
Aroclor-1254 4/6 Ug90 B2% ~330 180
Aroclor-1260 /6 uUolo U660 ~R30* 39
Radionuclides (pCi/g ash wt)®
“0Co o3 0.081 -0.16 —0.0090 0.077
1Moy o3 0.24 -0.11 0.11 011
Total rad Sr 0/3 .51 016 0.28 012
Radionuclides (pCi/g wet wi)*
o 03 0.00072 ~0.0015 —0.00011 0.00070
17y 0/3 0.0023 —0.00092 0.0010 0.00098
Total rad Sr 0/3 0.0044 0.0014 0.0024 0.00097

4See Fig, 6.2 in Vol 1.

PPrefix *I" means the value was estimated {usually below the detection limit). Prefix “U" or “<" means the value was below the
analytical detection limit (undetected). Prefix “B" means the analyte was found in the laboratory blank as well as the sample.

¢Average concentrations significantly greater than zero are identified by an *, Prefix ~ means the estimated and/or undetected
values were used in the calculation of the average.

dStandard error of the mean.

¢Individual concentrations significantly greater than zero are identified by an *. Multiply pCi/g by 37 Lo convert to Bg/kg.

6-6 Biological Monitoring



1992 Environmental Report Vol. 2: Oak Ridge

Table 6.5. 1992 tissue concentration in Clinch River bluegill at CRK 32°

Number detected/ Concentration
Analyte number of
samples Max? Min® Av© Szlr?gf;d
Metals {mg/kg wet wi)
Antimony, total 0/6 <(.48 <().44 ~{).46%* 0.0060
Arsenic, total 6/6 0.31 (1056 0.16* 0.048
Beryilium, total o/6 <0.095 <0.089 ~(,093* 0.0011
Cadmium, total 6 <(.19 <0.18 ~(),19* 0.0021
Chromium, total 0/6 <0.48 <0.44 ~0.46* 0.0060
Copper, total 1/6 0.51 <0.44 ~0.47* 0.010
Lead, total 6/6 0.38 0.020 (0.084 0.060
Mercury, total 6/6 0.076 0.021 0.049* 0.011
Nickel, total /6 <().48 <().44 ~0.46% 0.0060
Selenium, total 6/6 0.56 0.48 0.52% 0.014
Silver, total 0/6 <(1.19 <(.18 ~{0,19* 0.0021
Thallium, total 0/6 <0.020 <0.020 ~0.020 0
Uranium, total /6 <0.0030 <0030 ~(.0030 0
Zing, total 6/6 Ie 93 13* .95
Pesticides (Lug/kg wet wt)
4.4-DDD 0/6 U100 ur2 - ~B5* 4.9
4,4'-DDE 0/6 U100 u7z ~B5% 4.9
44'-DDT 6/6 120 2.8 ~8.4* 27
Aldrin 0/6 Ust U6 ~42% 2.5
Alpha-BHC 0/6 Us1 L36 ~d2* 2.5
Alpha-Chlordane 0/6 us10 U360 ~420* 25
Beta-BHC /6 U51 U3e6 ~42* 25
Delta-BHC 0/6 Us1 36 ~42% 2.5
Dieldrin /6 U100 u72 ~B5* 49
Endosulfan [ 0/6 Usl1 L36 ~42* 2.5
Endosulfan II /6 U100 u72 ~85% 4.9
Endosulfan sulfate 0/6 U100 U7z ~85% 449
Endrin 0/6 U100 u72 ~85* 4.9
Endrin ketone 6 U160 u72 ~B5* 4.9
Gamma-BHC (Lindane) 076 U5s1 U3le ~42% 2.5
Gamma-Chlordane 0/6 U310 U360 ~420* 25
Heptachlor 2/8 U5l nsa ~31* 7.5
Heptachlor epoxide 0/6 U51 U3e6 ~42% 2.5
Methoxychlor V6 Usio U360 ~420* 25
Toxaphenc 0/6 1,000 U720 ~850* 49
PCBs (Lg/kg wet wt)
Aroclor-1016 0/6 U510 U360 ~4 20 25
Aroclor-1221 0/6 Uslio J360 ~4 20+ 25
Aroclor-1232 /6 U510 Ulso ~420% 25
Aroclor-1242 /6 uUsio U360 ~420* 25
Aroclor-1248 0/6 U510 U360 ~420*¢ 25
Aroclor-1254 0/6 U1,000 U7zo ~B50* 49
Aroclor-1260 2/6 Ug60 J29 ~570* 170
Radionuclides (pCifg ash wi)®
0Co 073 0.35 -0.22 0.054 0.16
137Cs n 2.0* [.9* 2.0% 0.016
Total rad Sr /3 .49+ 0.38* 0.42% 0.032
Radionuctides (pCi/g wet wi)¢
60Co /3 0.0037 ~(.0018 0.00073 0.0016
37¢s 3/3 0.023* 0.016* 0.020* 0.0019
Total rad Sr 3/3 0.0047%* 0.0039* 0,0042* 0.00024

“Sec Fig. 6.2 in Vol, 1.

PPrefix “J” means the value was estimated (usually below the detection limit). Prefix “U” or “<” means the value was below the
analytical detection limit (undetected). Prefix “B™* means the analyte was found in the laboratory blank as well as the sample.

“Avcrage concentrations significantly greater than zero are identified by an *, Prefix ~ means the estimated and/or undetected
values were used in the calculation of the average.

“Standard error of the mean.

“Individual concentrations significantly greater than zero arc identified by an =, Multiply pCi/g by 37 Lo convert to Bg/kg.
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Table 6.6. 1992 tissue concentration in Clinch River bluegill at CRK 16"

Congentration

Number detected/
Analyte number of
samples Max” Min” Avt Standijd
erro
Metals {mg/kg wet wi)
Antimony, 1otal 0/6 <0.76 <0.46 ~0.52% 0.049
Arsenic, total 6/6 0.10 0.055 0.071* 0.0071
Beryllium, total 0/6 <(.15 <0.093 ~0.10* 0.0093
Cadmium, total 0/6 <(.30 <015 ~0.21* 0.018
Chromium,. total /6 <076 <0.46 ~(.52* (1049
Copper, total /6 <(0.76 <(0.46 ~0.52* 0.049
Lead, total 1/6 0,025 <0.020 ~0.021% 0.00083
Mercury, total 6/6 0.53 0.14 (0.28* 0.063
Nickel. total 0/6 <0.76 <0.46 ~0,52% 0.049
Selenium. total 6/6 0.53 0.33 0.43* 0.037
Silver, total 0/6 <0.30 <(}.19 ~(.21* 0.018
Thallium. total M6 <0.020 <0.020 ~0.020 0
Uranium. total /6 <(),0030 <(0.0030 ~0.0030 0
Zing. total 6/6 12 7.1 9.7* 076
Pesticides (pgfkg wet wi)
4.4-pDD 0/6 uo6 Ueo ~BO* 4.2
44-DDE 0/6 Uge ues ~B0* 4.2
44'-DDT 4/6 L96 149 ~34* 16
Aldrin /6 U48 U34 ~4(* 22
Alpha-BHC o U48 U34 ~40* 2.2
Alpha-Chlordane /6 U480 U340 ~400* 21
Beta-BHC 0/6 U48 U34 ~4(* 22
Delia-BHC 0/6 48 U34 ~d{)* 22
Dicldrin 0/6 Us6 ueg ~80* 4.2
Fndosulfan 1 076 U48 U34 ~4()* 2.2
Endosulfan 11 0/6 96 u69 ~80* 472
Endosulfan sulfate /6 Ugs uUe9 ~80O* 4.2
Endrin /6 96 veh ~80* 472
Endrin ketonc /6 U9 ueo ~80* 4.2
Gamma-BHC {Lindanc) 0/6 48 U34 ~4{p* 22
Gamma-Chlordane 0/6 U480 11340 ~400* 21
Heptachlor 2/6 U4g J1.6 ~27* 82
Heptachlor epoxide 0/6 U48 U34 ~40* 22
Methoxychlor /6 U480 1340 ~400* 21
Toxaphene /6 1960 L1690 ~800* 43
PCBs (Lgfkg wel wi)
Aroclor-1016 /6 U480 U340 ~40(r* 21
Aroclor-1221 /6 480 11340 ~400p* 21
Aroclor-1232 6 1480 11340} ~400* 21
Aroclor-1242 /6 U480 L340 ~400* 21
Aroclor-1248 0/6 L4380 L1340 ~400* 21
Aroclor-1254 0/6 Uos U6esn ~800* 43
Aroclor-1260 /6 U960 126 ~400* 170
Radienuciides (pCifg ash wi)®
BUC o3 0.027 —0.19 -0.11 0.068
1My 373 3.5% 2.7* 3,2% 0.24
Total rad Sr 2/3 0.54%* 0.32 0.41* ().065
Radionuclides (pCifg wet wi)*
g 0/3 0.00025 —0.0018 ~0.0011 (1.00066
e, 3 0.034% 0.025% 0.030* 0.0029
Im il rad Sr 23 0.0049* 0.0032 (0.0039* ().00052

“Scc Fig. 6.2 Vol. 1.

Bprefix 1" means the value was estimated (usually below the detection Jimit). Prefix 1"

analylical detection limit {undetected). Prefix “B™ means the analyte was found in
" Average concentrations significantly greater than zero are identitied by an *. Prefix ~

values were used in the caleulation of the average.

e -
‘Standard crror of the mean.
“Individual concentrations significantly
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Table 6.7. 1992 tissue concentration in Clinch River bluegill at PCK 2.2°

Number detected/ Concentration
Analyte number of
samples Max” Min® Av© S;?g;’d
Metals (mg/kg wet wt)
Antimony, total /6 <0.50 <0.46 ~0).49* 0.0062
Arsenic, total 3/6 0.11 <0.040 ~0.066* 0.012
Beryllium, total 0/6 <0.10 <0.092 ~(.097* 0.0013
Cadmium, total 0/6 <0.20 <018 ~(.19* 0.0031
Chromium, total 0/6 <(.50 <0.46 ~0.49% 0.0062
Copper, total 0/6 <().50 <0.46 ~(1.49*% 0.0062
Lead, total 36 0.12 <1020 ~(.038* 0.016
Mercury, total 6/6 0.41 0.033 0.11 (.060
Nickel, total 0/6 <0.50 <0.46 ~{).49* 0.0062
Selenium, total 6/6 0.77 0.40 0.55% 0.054
Silver, total 0/6 <0.20 <().18 ~0.19* 0.0031
Thalliym, total 0/6 <0.020 <0.020 ~0.020 0
Uranium, total 0/6 <0.0030 <0.0030 ~0.0030 0
Zinc, total 6/6 16 10 12% 0.88
Pesticides (ug/kg wet wt)
4.4'-DDD 0/6 UB3 U6t ~T8* 2.6
4,4’-DDE 0/6 Ug3 Usb ~78* 2.6
44°-DDT 4/6 U83 29 ~30 16
Aldrin 0/6 U42 u33 ~3G% 1.4
Alpha-BHC 0/6 U4z Uiz ~39% 1.4
Alpha-Chlordane /6 U420 U330 ~390%* 13
Bceta-BHC 0/6 U42 uU33 ~39% 1.4
Delta-BHC 0/6 Ud2 U33 ~39% 1.4
Dieldrin /6 U83 B[] ~78* 2.6
Endosulfan I 0/6 U42 (9K ~39% 1.4
Endosuifan II 0/6 Ug3 U66 ~78* 2.6
Endosulfan sulfate 0/6 Us3 U66 ~TR* 2.6
Endrin 0/6 U83 U6 ~78* 26
Endrin ketone 0/6 U83 Us6 ~78* 2.6
Gamma-BHC (Lindane) 0/6 U42 U33 ~39* 1.4
Gamma-Chlordane 0/6 U420 U330 ~390* 13
Heptachlor 216 u42 1.0 ~28% 79
Heptachlor epoxide 0/6 42 U33 ~39* 1.4
Methoxychlor 06 U420 U330 ~39(p* 13
Toxaphenc /6 UR30 U660 ~T780% 27
PCBs (pg/kg wet wt)
Aroclor-1316 0/6 U420 U330 ~390* 13
Aroclor-1221 06 U420 U330 ~390* 13
Aroclor-1232 016 U420 U330 ~390* [3
Aroclor-1242 1/6 U420 J71 ~330* 54
Aroclor-1248 /6 U420 U330 ~300* 13
Aroclor-1254 /6 UB30 Ua60 ~T80* 27
Aroclor-1260 /6 U830 125 ~420% 170
Radionuclides (pCi/g ash wt)®
60C, 03 0.22 —0.11 0.054 0.094
1¥¢cs 33 L1* 5.7% 8.6* 1.5
Total rad Sr 2/3 0.78* 0.30%* 0.48%* 0.15
Radionuclides (pCi/g wet wt)®
0o o3 0.0026 —0.0014 0.00063 0.0012
o 343 0.13* 0.076* 0.11% 0.017
Total rad Sr 2/3 0.010* 0.0033* 0.0062 0.0021

“See Fig. 6.2in Vol. 1,

Pprefix “I" means the value was estimated {usually below the detection limit). Prefix “U” or "<” means the value was below the
analytical detcction limit (undetected). Prefix “B” means the analyte was found in the laboratory blank as well as the sample.

“Average concentrations significantly greater than zero are identified by an *, Prefix ~ means the estimated and/or undetected
values were used in the calculation of the average.

“Standard error of the mean.

“Individual concentrations significantly greater than zero are identified by an *. Multiply pCi/g by 37 to convert to Bg/kg.
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Table 7.2. ORNL 1992 concentration of PCB in sediment’

Number detected/ Concentration (Lg/kg)
Analyte number of
samples Max? Min® Av® Standard
errord
Site 04—Confluence of Fifth Creek and White Oak Creek
Aroclor-1016 /4 U140 Ug0D ~110 16
Aroclor-1221 /4 U140 UB0 ~110 16
Aroclor-1232 0/4 U140 URD ~110 16
Aroclor-1242 4 U14¢ Ug0 ~110 16
Aroclor-1248 /4 U140 Ug0 ~110 16
Aroclor-1254 4/4 J280 160 ~130 51
Aroclor-1260 2/4 U280 180 ~230 25
Site 06— Upstream of Weir at 7500 Road Bridge
Aroclor-1016 0/4 Ut40 UBO ~100 14
Aroclor-1221 0/4 U140 U8B0 ~100 14
Aroclor-1232 0/4 U140 USGC ~100 14
Aroclor-1242 0/4 U140 UROD ~100 14
Aroclor-1248 /4 U140 U8go ~100 14
Aroclor-1254 4/4 1,400 790 1,000 140
Aroclor-1260 2/4 1,200 U140 ~680 290
Site 07—Upstream of Weir at Melton Branch
Aroclor-1016 0/4 U140 Ugod ~110 16
Aroclor-1221 0/4 U140 UR0 ~110 16
Aroclor-1232 0/4 U140 URO ~110 16
Aroclor-1242 0/4 Ut40 Uso ~110 16
Aroclor-1248 0/4 U140 U8B0 ~110 16
Aroclor-1254 /4 1280 U6 ~210 31
Aroclor-1260 0/4 U280 U160 ~210 31
Site 08—Melton Hill Lake southeast of 7600
Aroclor-1016 0/4 U120 Usod ~97 9.8
Aroclor-1221 0/4 U120 Ug0 ~07 98
Aroclor-1232 /4 U120 UBD ~97 9.8
Aroclor-1242 /4 U120 UBO ~97 9.8
Aroclor-1248 /4 U120 U8B0 ~07 9.8
Aroclor-1234 O/d U240 Ui60 ~190 20
Aroclor-1260 /4 U240 U160 ~190 20
Site 09—Melton Hill Lake west of PCB Storage Areas 7652 and 7656
Aroclor-1016 0/4 u1lio Lig0 ~95 8.6
Aroclor-1221 0/4 U110 UB0 ~95 8.6
Aroclor-1232 04 U110 UROD ~95 8.0
Aroclor-1242 0/4 U110 Usg0o ~95 8.6
Aroclor-1248 0/4 uio Us0 ~33 8.6
Aroclor-1254 /4 U230 U160 ~190 17
Aroclor-1260 0/4 U230 U6l ~-190 17
Site 10—White Oak Lake at Mouth of White Oak Creek
Araclor-1016 0/4 U4000 U110 ~2100 11060
Aroclor-1221 0/4 U4000 uUl10 ~2100 1100
Aroclor-1232 0/4 U4000 uilo ~2100 1100
Aroclor-1242 0/4 U4000 U110 ~2100 1100
Aroclor-1248 0/4 U4000 Utlo ~2100 1100
Aroclor-1254 3/4 U000 590 ~2600 1800
Aroclor-1260 4/4 11600 390 ~1000 290
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Table 7.2 (continued)

Number detected/ Concentration {ug/L) Standard
Parameter number of P
samples Max” Min? AvE erro
Site 11—Melton Hill Lake east of 7600 and south of 7709
Aroclor-1016 0/4 U130 UBGQ ~100 13
Aroclor-1221 0/4 U130 Uso ~100 13
Aroclor-1232 0/4 U130 U80 ~100 13
Aroclor-1242 0/4 U130 UR0 ~100 13
Aroclor-1248 0/4 U130 U8B0 ~100 13
Aroclor-1254 2/4 Ul60 JB0O ~91 40
Aroclor-1260 0/4 U260 U160 ~200 25
Site 12—Watts Bar Lake south of 7700, Tower Shielding Facility
Aroclor-1016 0/4 U110 Uso ~92 7.1
Aroclor-1221 /4 uiig Ug0 ~92 7.1
Aroclor-1232 o4 u11o Ug0 ~92 7.1
Aroclor-1242 0/4 u1l1o Uso ~92 7.1
Aroclor-1248 0/4 U110 UR0 ~92 7.1
Aroclor-1254 214 U160 119 ~90 41
Aroclor-1260 0/4 U220 U160 ~180 14
Site 13—White Oak Dam
Aroclor-1016 0/4 ul1d Us0 ~94 7.8
Aroclor-1221 0/4 Ul1o U8B0 ~04 7.8
Aroclor-1232 0/4 Urio UBO ~94 7.8
Aroclor-1242 0/4 Ut1o U80 ~04 7.8
Aroclor-1248 0/4 utio UBOD ~94 78
Aroclor-1254 2/4 uied 121 ~91 40
Aroclor-1260 0/4 U210 - U160 ~190 16
Site 14—Headwaters of White Oak Creek
Aroclor-1016 0/4 U150 UR0 ~110 17
Aroclor-1221 0/4 U150 uao ~110 17
Aroclor-1232 0O/4 U150 Ug0 ~110 17
Aroclor-1242 /4 U150 UB0 ~110 17
Aroclor-1248 /4 u1s0 URD ~110 17
Aroclor-1254 2/4 U160 J41 ~100 2
Aroclor-1260 /4 U290 U160 ~220 4

See Figs. 7.3 and 7.4 in Vol. 1.

Prefixes J or U mean that the value was estimated by the laboratory or was not detected at that level, respectively.
dThe ~ prefix indicates that estimated values were used in the calculation of the average.

Standard error of the mean.

a
b
c
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in the vicinity of the K-25 Site (pCi/g)*

Table 7.3. Concentration of radioactivity in sediment samples taken

Parameter 5§81 582 583 554 885 586 S§7 Max Min Av
Alpha -4.74 -3.20 6.49 -375 -123 ~3.51 -3.91 6.49 -12.3 -3.56
Bela ~2.31 0.127 43.8 -2.91 0.170 1.65 -2.77 438 -29] 5.39
Ay 0.00 0.157 1.63 0,143 0.138 0.00 0.00 1.63 0.00 0.295
238y —0.004 0.629 1.05 2.48 0.396 0.463 0.206 2.48 -0.004 0.746
3Ey 0.173 0.157 0.889 0.00 0.00 0.000 0.294 0.889 0.00 0.216
P 221 2.5 152 57.9 -39.3 31.3 49.2 152 -39.30 43.6
234mpy -30.6 204 -25 —116 89.9 -24.4 168 204 -116.00 38.0
2347 —4.25 —-12.40 ~14.1 —3.44 3.67 1.23 2.7 12.7 -14.10 ~2.37
ey 0.378 0.319 —0.280 0.982 0.254 —01.299 0.152 0.982 -0.299 0.215
27Np —0.276 -0.251 0.714 —0216 0155 0.00 —0.247 0.714 0276 0076
28py —.276 -0.251 —0.238 -0.216 -0.255 .00 -0.247 0.00 -0.276 -0.212
9%py —.276 -0.251 0.00 0216 0255 0.00 -0.247 0.00 -0.276 -0.178
“See Fig. 7.5 in Vol. 1.
Table 7.4. Concentration of constituents in sediment samples
taken in the vicinity of the K-25 Site (ng/g)”

Parameter 551 S82 583 554 §85 S86 587 Max Min Av
Uranium 23 31 15.0 2.4 1.6 2.2 1.4 5.0 1.4 4.0
Arscnic 14 1.2 8.8 11.0 3.1 1.5 6.7 11.0 1.2 4.8
Cadmium 0.1 0.1 0.4 0.2 0.2 0.2 0.8 0.8 0.1 0.3
Lead 5.5 4.6 25.0 24.0 12.0 5.8 101.0 101.0 4.6 25.4
Selenium 0.3 0.4 |.8 1.8 1.7 0.4 1.8 1.8 0.3 12
Thallium (.6 0.7 37 3.5 34 0.8 16 3.7 0.6 23
Mercury 0.0 0.6 0.7 0.0 04 1.4 0.1 1.4 0.0 0.5
Aluminum 36000 41000 53000 3900.0 39000 33000 56000 56000 33000 42429
Antimony 48.0 40.0 27.0 41.0 42 28.0 41.0 48.0 472 32.7
Barium 0.0 440 29.0 61.0 27.0 33,0 57.0 61.0 27.0 416
Beryllium 1.0 0.7 0.7 0.9 0.2 0.6 1.4 14 02 0.8
Boron 4.2 12 5.5 8.3 1.5 33 909 99 1.5 5.1
Calcium 840.0 11000  5,500.0 5200 1.000.0 1.7 1,500.0  5,500.0 17 15517
Chromium 9.7 8.0 16.0 57.0 4.7 9.5 51.0 57.0 47 25.1
Cobalt 9.6 9.0 10.0 9.0 2.8 4.4 28.0 28.0 2.8 10.4
Copper 19.0 13.0 29.0 8.9 4.0 6.1 3.3 29.0 1.3 11.9
lron 74000 83000 12,0000 30000 65000 81000 290000 31,0000 65000 14,6143
Magnesium 630.0 7500 2.400.0 380.0  640.0 960.0 740.0 24000 3800 928.6
Manganese 460.0 390.0 450.0 1.200.0 150.0 200.0 1,700.0  1,700.0 150.0 662.9
Molybdenum 9.7 8.0 5.5 8.3 0.3 5.5 8.2 9.7 0.5 6.5
Nicke! 12.0 12.0 49.0) 1.0 4.1 13.0 14.0 49.0 4.1 16.4
PCBs (Aroclor 1254) b b 5.12 b 0.2 b b 5.12 0.2 2.6
Potassium 12000 1,000.0 740.0 760.0 4200 740.0 930.0 1,200.0 4200 827.1
Silver 58 48 33 5.0 (.3 3.3 49 5.8 0.3 39
Sodium 41.0 38.0 350 2.0 26.0 30.0 56.0 56.0 220 354
Vanadium 59 75 16.0 510 7.4 6.6 33.0 51.0 59 18.2
Zinc 44.0 47.0 89.0 12.0 35.0 35.0 89.0 12.0 477

72.0

“See Fig. 7.5 in Vol. |

bNot detected.
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All data for this section are presented in Vol. 1.
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Table 9.1. Y-12 Plant on-site waste treatmeni data for CY 1992

Waste Quantity treated Treatment Residue
§ (kg) method type

Sanitary/industrial—nonhazardous

Liquid 1,268,498 a Sludge

CPCF/PRTF wastewaters” 1,699,082 a Sludge

Steam Plant wastewaters? 171,296,717 a Sludge

Solid 1,784,108 Cornpaction Solid
Hazardous

Liquid 678,778 c Sludge

BCBG Leachate? 1,895,504 c Sludge
Low-level contaminated waste

Liquid 578,960 a, d Sludge

Solid® 154,408 Corpaction Solid
Mixed

Liquid 1,593,221 a Sludge

Note: The difference between a generated and treated quantity is accounted for; not all
waste is treated in the same year of generation.

“Batch reactors, settling, filtration, chrome reduction, hydrated lime treatment, dewatering,
effluent polishing, biodenitrification, and biological degradation.

bThese quantities are reported separately because of their large mass,

“Batch reactors, settling, filtration, chrome reduction, hydrated lime treatment, dewatering,
effluent polishing, biodenitrification, and biological degradation, pH control, and metal
precipitation.

Baich reactors, settling, filtration, chrome reduction, hydrated lime treatment, dewatering,
effluent polishing, and biodenitrification.

“This does not include material treated at the Uranium Chip Oxidation Facility.

Table 9.2. ORNL waste treatment data for CY 1992

Quantity
Waste treated Treatment Residue
method
(kg)
Harardous 7797 Wastewater Treatment Plant (H06) None
Hazardous 568 Evaporation None
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Table 9.3. K-25 Site on-site waste treatment data for CY 1992°

Quantity .
Waste treated Treatment/disposal Residue
method
(kg)
Hazardous 75,146,522° Neutralization Studge
Incineration Ash
PCB" 137,733 Incineration Sludge
Ash

“Waste treatment data includes treatment of waste generated on-site and received from
Y-12, X-10. Paducah, Portsmouth, RMI, Fernald. and TSD garage. May also include
PCB/RCRA waste.

#This includes 8,420,000 kg of hydrogen softener blowdown wastewater and
64,959,001 kg K-1435 TSCA Incinerator waste water.

“Strictly PCB waste from on site, the Y-12 Plant, ORNL, the Portsmouth Gaseous
Diffusion Plant, and the Paducah Gaseous Diffusion Plant.

Table 9.4. ORNL on-site waste disposal during CY 1992

Waste Disposal method Quantity

Sanitary

Radiclogical, m’ Buried, SWSA 6 100.4

Nonradiological, m? Buried, SLFTI (Y-12) 7.225
Asbestos

Radiological, kg Buried, SWSA 6 35,229
Scrap metal

Radiological. kg Buried, SWSA 6 50,811
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Table 9.5. Y-12 Plant off-site waste disposal for CY 1992

Waste Disposal method Quantity (kg)
PCB/RCRA liquid Incineration 168,004
RCRA liquid Incineration 6,821
Industrial/sanitary solids Landfill burial 596,524
Low-level solids Incineration 201,893

Table 9.6. ORNL off-site waste disposal for CY 1992

Waste Disposal method Quantity (kg) Location
Asbestos Landfilling 15,315 SLF-l, Y-12
Hazardous/PCB Storage/incineration 18,095 K-25

Table 6.7. K-25 Site off-site waste disposal activities during CY 1992

Waste Quantity Ultimate disposal

Asbestos (nonrad) 290 yd? Y-12 landfili

Hazardous waste 0 Commercial disposal facility
Nonhazardous 952 tons Y-12 landfill

PCBs 0 Commercial disposal facility
Tires 830 Sold through property sales
Lead acid batteries® 0 Sold through property sales
Paper (ADP cards, NC paper) t15 tons Sold through property sales
Scrap metal” G Sold rhrough property sales
Spent shells (brass) 5650 1b Sold through property sales
Lead 6920 b Sold through property sales
Shotgun shells 8 lots Sold through property sales
Furniture 130 Sold through property sales
File cabinets 138 Sold through property sales

“Moratorium stopped sales in May 1991,
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Table 9.8. Waste placed in storage on-site
at the Y-12 Plant in CY 1992

Waste Quantity (kg}

Low-level 547 880
Mixed“ 361,217
PCB 56,075
PCB/uranium 53,893
RCRA 234,287
Scrap metat

Clean 1.016.051

Uranium-contaminated 1,221,902

“Includes wastes stored at the K-25 Site.

Table 9.9. Total waste in storage at the
Y-12 Plant at the end of CY 1992

Waste Quantity (kg)

[,-(-]-W-IC\"Cl 1,230,090
Mixed 8,340,789
Hazardous 235492
PCB 318,554
PCB/uranium 3,796,980
Noncontaminated oils/solvents 351,476
Roofing materials 3,108,000
Scrap metal

Clean 1.870.933

Uranium-contaminated 4,297,310
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Table 9,10, Waste placed in storage

at ORNL during CY 1992
Waste Quantity

Hazardous, kg 53,1514
Mixed, kg 9,939
PCB, kg

Radiological 8,581

Nenradiclogical 27,875
Transuranic, kg

Contact handled 2,540

Remote handled 2,000
Low-level, m* 675.9
Asbestos, kg

Nonradiological 0

Radiological 0
Scrap metal, kg

Nonradiclogical 24,164%

Radiological 24,623¢

“Policy mixed waste.

bScrap metal placed in storage because of “no rad added”
issue.

“Scrap metal placed in temporary storage prior to disposal.

Table 9.11. Total waste in storage at ORNL
at the end of CY 1992

Waste Quantity

Hazardous, kg 120,693
Mixed, kg 136,278
PCB, kg

Radiologicat 21,711

Nonradiological 31,551
Transuranic, m?

Contact handled 246,804

Remote handled 1,323,429
Low level, m3 675.9
Serap metal, kg

Radiological 24,623
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Table 9.12. Waste received and stored at the K-25 Site

in CY 1992
.. Quantity
Waste Originator
E (kg)
Waste received from off site

Hazardous? Y-12 Plant 258,162
Portsmouth 298,718

Paducah 19,298

Central Training Facility 4,237

TSD Garage 2,640

X-10 Site 29,374

PCRB? Y-12 Plant 247,268
Portsmouth 217416

Paducah 32,658

X-10 Site 2,212

Elza Gate 10,225

CWM* 18,981

Waste placed in storage during 1992

Hazardous* K-25 Site 614,186
Off-site 217,833

PCB? K-25 Site 549,012
Off-site 528,760

“Hazardous waste may include RCRA/PCB mixtures.

#PCB waste may include hazardous wastes.

¢K-25 Site-generated waste shipped off site in 1991; returned to K-25
Site because of shutdown of Chemical Waste Management (CWM)
incinerator.

Table 9.13. Total waste stored by the end of CY 1992

. Quantity
Waste Originator
£ (ke)
Waste received from off site
Hazardous¥ K-25 Site 37,576,716
Off-site 1,358,028
pCB* K-25 Sitefoff-site 4,795,500

“Hazardous waste may include RCRA/PCB mixtures.
PPCR waste may include hazardous wastes.
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Table 10.1. Example of inorganic QC results for sampling GW-640,

¥Y-12 Plant, 1992

Parameter GW-640 rl?]d Field
replicate blank
Concentration (mg/L}
Arsenic <(.050 <(.050 a
Barium 0.055 (.25 a
Cadmium <().002 <().002 a
Chromium <0.0t <0.01 a
Lead <0.004 <0.004 a
Selenium <().050 <0.050 a
Silver <(.0060 0.01 a
Mercury <(.0002 <0.0060 a
Aluminum 0.066 0.052 a
Antimony <0.050 <0.030 a
Beryllium <().00(30 <0.00030 a
Boron (30082 0.0040 a
Calgium 11 11 a
Cobalt <0.0050 <0.0050 a
Copper 0.0046 <(.0056 a
Iron 0.038 0.037 a
Magnesium 1.2 1.2 a
Manganese 0.0075 0.007& a
Molybdenum <0010 <0.014) a
Nickel <010 <0.010 a
Potassium 0.74 0.85 a
Sodium 35 4.0 a
Strontium 0.039 0.039 a
Thorium <(0.20 <0.20 a
Vanadium <0.0050 <0.0050 a
Zinc <(.009 0.0082 a
Turbidity (NTU) 1.4 1.1 a
Chloride IC {(mg/L} 1 1 a
Nitrate nitrogen (mg/L) <(.2 <).2 a
Sulfatc (mg/L.) 2 2 a
Fluoride FIA (mg/L) <0).1 <{).1 a
Bicarbonate 42 41 a
Carbonate <] <1 a
pH (standard units) 6.6" 6.6" a
Activity (pCi/LY"
Alpha 0.287+ 1.6 0.144+15 a
Beta -7.54+ 31 -566+32 a
Dissolved solids 78 76
Suspended solids (mg/L) 2.0 <1.0 a
U ffuorometric (mg/L) <(0.001 <{).001 a
Conductivity (umho/cm) 98 342.0 a
Alkalinity (mg/l.)
CO3 <l.0 <1.0 a
HCQO» 217 216 a

“Not applicable.

bSample received with expired holding time.
“The confidence interval is reported per the Environmental Regulatory Guide for Radiological Effluent
Monitoring and Environmental Surveillance, DOE/EH-0173T (January 1991). Chap. 7. Scct. 7.1.
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Table 10.2. Example of organic QC data at GW-640,
Y-12 Plant, 1992

Field Field

Parameter GW-640 duplicate blank

Volatile organic compounds (\g/l.)

Chloromethane 10U 10U 10U
Bromomethane 10U 1ou nu
Vinyl chloride 10U 10U 10U
Chloroethane 10u 10U 10U
Methylene chloride 5U U 5U
Acetone 10U 10U 10U
Carbon disulfide S5U U s5U
i{,1-Dichloroethene S5U su su
{.1-Dichloroethane S5U 35U 3U
Chloroform 5U 5U 50U
1,2-Dichloroethane SU 5U 3U
2-Butanone U 0u v
1,1.1-Trichlorocthane 5U 5U s5U
Carbon tetrachloride s5U s5U 50U
Vinyl acetate 1ou 10U 10U
Bromodichloromethane U 5U s5U
1,1.2.2-Tetrachlorocthane 5U s5U 5U
1.2-Dichloropropanc iU 5U 5U
Trans-1,3-Dichloropropene 5U 5U 5U
Trichloroethene 5U 53U S5U
i1.1.2-Trichlorocthane 5U 5uU 5U
Benzene 5U 5U 5U
Cis-1,3-Dichleropropenc 5U su 5U
Bromoform 5U S5U 5U
2-Hexanone 10U 10U ou
4-Methyl-2-pentanone 10U 10U 1oy
Tetrachloroethene su su 5U
Toluene s5U suU 50
Chlorobenzene S5U s5U sU
Ethylbenzene Su 5U 5U
Styrene s5U sU sU
Xylenes s5U 53U su
Dibromochloromethane s5U SU sU

Surrogate recovery (%)

Toluene-DR 1067 104.1 109.6
Bromofluorobenzene 9038 073 98.0
1.2-Dichlorocthane -4 978 97.1 105.4

“1J = compound analyzed for but not detected.

10-4 Quality Assurance



1992 Environmental Report Vol. 2, Oak Ridge

Table 10.3. K-25 Site environmental analysis procedures for NPDES

Lowest
Regulatory .
Parameter concentration
method
reported?
Alkalinity, CaCOs {mg/L} SM-403% 1
Gross alpha activity (pCi/L} EPA-900.0 0.5
Gross beta activity (pCi/L) EPA-900.0 2.0
M Am and 2%Cm (pCifL.)
24 Am ACD-160066¢ 0.14
Cm ACD-160066¢ 3.0
As and Se, graphite furnace-AA (mg/L)
As EPA-206.2 0.005
Se EPA-270.2 0.005
Asbestos (fibers/L) 0.3 x 10°
Biochemical oxygen demand, 5-d (mg/L.) EPA-405.1 5
Bromide, spectrophotometric (mg/L.} EPA-320.1 0.1
Chemical oxygen demand (low level} EPA-410.4 b
titration method (mg/L)
Chloride, titration, HgNOs (mg/L) EPA-325.3 0.05
Anions, ion chromatograph (mg/L)¢
Chloride EPA-300.0 i
Nitrate (N) EPA-352.1 0.2
Sulfate EPA-375.4 1
Phosphate (P) EPA-365.1 i
TRClz, amperometric (mg/L) EPA-330.1 0.05
Cr (VI), colorimetric (mg/1.) 307B 0.01
Coliform bacteria, fecal (colonies/100 mL) SM-9222D¢ |
Color (color unit) EPA-110.2 1
Conductance, specific (jLmho/cm) EPA-120.1 0.5
Cyanide, total (5-cm cell) EPA-335.2 0.1
Dissolved oxygen, membrane electrode method (mg/L) EPA-360.1 0.1
Fluoride {(mg/L) EPA-340.2 0.1
Gamma-ray emitters (pCi/L) ACD-1667° 2.5
Hg, total (mg/L) EPA-245.1 0.0002
Methylene-blue-active substances (mg/L) EPA-425.1 (.03
ZINp (pCiL) ACD-1665¢ 2.0
N (mg/L)
Ammonia, SIE EPA-350.3 0.2
Kjeldahl (total), spectrophotometric EPA-351.3 0.2
Kjeldahi (total), volumetric EPA-351.3 0.2
Kjeldahl {total), SIE EPA-351.4 0.2
Nitrate, brucine method EPA-352.1 0.5
Nitrate-nitrite, Cd-Redn, EPA-353.3 0.1
O&G, gravimetric (mg/L) EPA-413.1 5
Pesticides (organochloring), GC method (pg/L)
Lindane EPA-608/ 0.01
Endrin EPA-608/ 0.05
Toxaphene EPA-608 1.0
Methoxychlor EPA-608/ 0.2
Phenols (mg/L) EPA-420.1 0.05
pH, electrometric (standard units) EPA-150.1 Nearest 0.1
Total activity (pCi/L) ACD-160073¢ 60.0
Lead EPA-239.2 0.004
Thallium EPA-2792 0.010
Cadmium EPA-213.2 0.002

Quality Assurance 10-5



1992 Environmental Report Vol. 2, Oak Ridge

Table 10.3 (continued)

Regulatory Lowest
Parameter concentration
method
reported?
Phosphorus {all forms). spectrophotometric (mg/L) EPA-365.2 0.1
Pu isctopes (pCifL) ACD-1665¢ 1.0
PCBs. each (ug/1.) EPA-608
Aroclor-1016 .5
Aroclor-1221 0.5
Aroclor-1232 0.5
Aroclor-1242 05
Aroclor-1248 0.5
Aroclor-1254 0.5
Aroclor-1260 05
Priority pellutants, organic EPA-625 1.0%
{base/ncutral/acid), each (ug/L)
Priorily pollutants, organic EPA-624 1.0t
(volatile. purgeable), each (pg/L)
Solids (residuc)
Dissolved (mg/L) EPA-160.1 10
Seltleable [mL/(L-h)] EPA-160.5 0.1
Total (mg/L) EPA-160.3 1.0
Undissolved (mg/L) EPA-160.2 1.0
Volatile (mg/lL.} EPA-160.4 5
P08 (pCi/LY ACD-160069¢ 4.0
Sulfate. turbidimetric method (mg/L) EPA-375.4 5
e (pCirl.) ACD-160069¢ 300
Th isotopes (pCifL) ACD-1665°¢ 0.3
Th, spectrophotometric {mg/L) 2x 1077
Total organic carbon, combustion or EPA-415.1 1
oxidation (mg/L)
Tritium (pCi/L) ACD-160059¢ 5000
Turbidity (NTU) EPA-180.1 0.1
L/ ttotal). fluorometric (mg/L.) ACD-183707¢ 1% 1072
U isotepes (pCifL) ACD-1663¢ 0.5
U isotepic abundances (wt 9%) ACD-2116% (.001

“The lowest concentration reported (LCR) may vary among specific samples, depending on interferences in the sample matrix.
However, these LCRs have been assigned to accommodate most minor interferences. Some of the Energy Systems LCRs are higher
than the method detection limits (MDLs) tisted by EPA. This is consistent with guidance from EPA. However, any ata reported
betow the MIDLs must be supported by sound documentation. The LCRs applied by the Energy Systems laboratories meet the needs of
the programs they support.

"Reference: Srandard Methods. 16th ed ., 1985,

“No regulatory method available for use, ACD procedure.

dApproved for drinking water only (reagent water).

“References (o Standard Methods for the 17th Edition, 1989,

IFederal Register 49 (209), 43, 261, October 26, 1984,

“For 81 compounds.

"For 31 compounds.
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Table 10.4. K-25 Site environmental analysis procedures for wastewater characterization

and groundwater monitoring

Regulatory Lowestl
Parameter method concentration
reported?
Alkalinity, CaCO4 (mg/L) SM-403b I
Gross alpha activity (pCi/L) EPA-900.0 1.0
" Gross beta activity (pCi/L} EPA-900.0 4.0
21 Am and 4Cm (pCi/L)
ZAm ACD-160066¢ 3.0
#0Cm ACD-160066° 310
Arsenic graphite furnace-AA (mg/L) EPA-7060 0.005
Selenium, graphite furnace-AA (mg/L) EPA-7740 0.005
Asbestos (fibers/L) 0.3 x 100
Biochemical oxygen demand, 5-d (mg/L) EPA-4051 5
Bromide, spectrophotometric (mg/L) EPA-320.1 0.1
Chemical oxygen demand (low level) EPA-4104 5
titration method {mg/L)
Chloride, titration, HgNO3 (mg/L.) EPA-325.3 0.05
Anions, ion chromatograph (mg/L)¢
Chloride EPA-300.0 1
Nitrate (N) EPA-352.1 0.2
Sulfate EPA-3754 1
Phosphate (P) EPA-365.1 1
TRCI,, amperometric (mg/L) EPA-330.1 0.05
Chromium (VI), colorimetric (mg/L) SM-312B" 0.01
Coliform bacteria, fecal (colonies/100 mL} SM-0222D¢ 1
Coliform bacteria, total {colonies/100 mL) SM-0222B¢ 1
Color (color unit) EPA-110.2 ]
Conductance, specific (mho/cm) EPA-120.1 0.5
Cyanide, total {5-cm cell) EPA-335.2 0.1
Dissolved oxygen, membrane electrode method (mg/L) EPA-360.1 0.1
Fluoride (mg/L) EPA-340.2 0.1
Gamma-ray emitters {(pCi/L} 2.3
Herbicides {chlorinated phenoxy acid),
GC method (pg/L)
24-D EPA-8080 <1.0
Silvex EPA-8080 <0.1
Hg. total (mg/L) EPA-7470 0.0002
Methylene-blue-active substances {mg/L) EPA-425.1 0.05
Z7Np (pCi/L) ACD-1665¢ 1.0
Nitrogen (mg/L)
Ammonia, SIE EPA-350.3 0.2
Kicldahl (total), spectrophotometric EPA-351.3 0.2
Kjcldahl (total), volumetric EPA-3513 0.2
Kjeldahl (total), SIE EPA-351.4 0.2
Nitrate, brucine mcthod EPA-352.1 0.5
Nitrate-nitrite, Cd-Redn. EPA-353.3 0.1
N-nitrosomorpholine, spectrophotometric (mg/L) 0.1
0&G, gravimetric (mg/L) FPA-413.1 5
Pesticides (organochlorine), GC method (ug/l.)
Lindane EPA-8080 0.01
Endrin EPA-8080 0.05
Toxaphene EPA-8080 1.0
Methoxychlor EPA-8080 0.2
Phenols (mg/L) EPA-420.1 0.05
pH, clectrometric {standard units) EPA-9040 Nearest 0.1
Lead EPA-742] 0.004
Thallium EPA-7841 0.010
Cadmium EPA-7131] 0,002
Chromium EPA-7191 0.010
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Table 10.4 (continued)

Lowest
Par: Regulatory ] .
arameter concentration
method

reported”
Phosphorus (all forms), spectrophotometric (mg/L) EPA-365.2 0.1
Pu isotopes (pCi/L) 1.0

PCBs. cach {ng/L) EPA-8080

Aroclor-1016 0.5
Aroclor-1221 0.5
Aroclor-1232 0.5
Aroclor-1242 0.5
Aroclor-1248 G5
Aroclor-1254 0.5
Aroclor-1260 0.5

Priority pollutants, organic
(base/neutral/acid), each (pg/L)
Priority pollutants, organic
(volatile, purgeable}, each (pg/L)
Solids (residue)

CLP Metheodology & EPA-8270

CLP Methedology & EPA-8270

Mostly 10-50/

Mastly 10-30°

Dissolved (mg/L) EPA-160.1 10
Secttleable [mLAL-h)] EPA-160.3 0.1
Total {mg/L) EPA-160.3 1.0
Undissolved (mg/L) EPA-160.2 1.0
Volatile (mg/L} EPA-160.4 5
S (pCi/L) 4.0
Sulfate. turbidimetric method {mg/L} EPA-3754 5
e (pCiL) ACD-160069¢ 300
Th isotopes (pCi/L) ACD-1665° 0.4
Th. spectrophotemetric (mg/L) 2% 103
Total organic carbon, combustion or EPA-415.1 !
oxidation {mg/L}
Tritium (pCi/l.) ACD-160059¢ 5000
Turbidity (NTU) EPA-180.1 0.1
U (total}, flusrometric {mg/L.} ACD-183707¢ 1x 1073
U isotopes (pCi/L) ACD-210026° 0.5
U isolopic abundances (wt %) ACD-2116° 0.001

“I'he lowest concentration reported (LCR) may vary among specific samples. depending on interferences in the sample matrix.
Howcever, these LOCRs have been assigned to accommaodate most miner interferences, Some of the Energy Systems LCRs are higher
than the method detection limits (MDLs) listed by EPA. This is consistent with guidance from EPA. However, any data reported
below the MDLs must be supported by sound documentation. The LCRs applied by the Energy Systems laboratories meet the needs of
Lhe programs they support,

bReference: Standard Methods, 16th cd., 1985,

“No regulatory method available for use.

“Approved for drinking water only (reagent water).

“References to Standard Methods tor the 17th Edition, 1989,

IFor 81 compounds.

“For 21 compounds.
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Table 10.5. K-25 Site atomic absorption and inductively coupled plasma
environmental analysis procedures for waters

Lowest concentration reported” (mg/L)

Element

EPA 200 series/7000 series EPA 200 series/7000 series EPA -200.7 EPA-6010

flame AA graphite furnace AA ICP ICp
Silver b 0.01 0.01 0.006
Aluminum b b 0.10 0.02
Arsenic b 0.005 0.05 0.05
Barium b b 0.10 0.001
Calcium h b 0.05 0.008
Cadmium 0.01 0.002 0.003 0.003
Chromium 0.05 0.01 0.010 0.010
Copper b b 0.004 0.004
Iron b b 0.05 0.005
Potassium b b 0.60 0.60
Lithium b b 0.004 0.004
Magnesinm b b 0.02 0.003
Manganese b b 0.01 0.0m
Molybdenum b b 0.01 0.01
Sodium b b 0.05 0.02
Nickel 0.05 b 0.05 0.01
Lead 0.10 0.004 0.05 0.05
Selenium b 0.005 0.05 0.05
Zinc b b 0.02 0.002

“The lowest concentration reported (LCR) may vary among specific samples, depending on interferences in the sample matrix.
However, these LCRs have been assigned to accommodate most minor interferences. Some of the Energy Systems LCRs are higher
than the method detection timits (MDLs) listed by EPA. This is consistent with guidance from EPA. However, any data reported
below the MDLs must be supported by sound documentation. The LCRs applied by Energy Systems laboratories meet the needs of the
programs they support.

bElement not normally determined by this technique.
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Table 10.6. K-25 Site environmental analysis procedures for air

NIOSHY

Lowest
Parameter or EPA concentration
method reportedh
Gross alpha, beta. air filters. EPA-900.0"
radiochemistry (pCi/m®)

Alpha 0.005

Beta 0.025
Fluoride, air. SIE (total jig) EPA-340.2 0.2
Fluoride. stacks, SIE (mg/L.) EPA-340.2 1

ACD-1667¢ 30

Gamma-ray spec.. air flters (pCiftiiter)
YMetals in alr particulates
atomic absorption (pg/sample)
Adr filters. radiochemistry
tpCi/filter)
Pu
‘JHST
(MTC
Th alpha isotopes. radinchensiry
{pCiftitter)
U air filters. fluorometric
fotal g
[ isotopes. air filters,
radiochemistry (pCiftilter)
L7, stack gases. spec/iluoro.
img/l.)
Divcty! phthalate. air. GC method
img/ny’)
Isopropanol, air imgim’)
Oreanic solvents, air, GC method
img/sample)
PCHs air, GCitotal pg)

ACD-100013¢

ACD-1665¢
ACTD-1600694

ACD-166354

ACD- 166354

NIOSH 5020

NIOSH 564
NIOSH 1003

NIOSH 5503

For 48 metals,
mostly 1-10

0.04

0.8
300

0.04

0.05
0.04
0.001
2
180
18 cpds;

0.01 1o 1.0
0.2

SNTOSH Manual of Analyiical Methods, 2nd ed.. UGS, Dept. of Health, Education, and Weltare, 1977

"Fhe lowest concentration reported {LCR ) may vary among specific samples, depending on interfercnces in the sample matrix,
However, these TORs have been assigned to accommodate most minor interferences. Some of the Energy Systems LCRs arc higher
than the methed detection limits tMDLs) tisied by EPA. This is consistent with guidance (rom EPA. However. any data reported
helow the MDLs must be supported by sound documentation. The LCRs applied by Energy Systems laboratorics meet the needs of the

programs they support.

‘Drinking-water method adapled te air fillers,

K23 Site Analvtical Chemistry Department procedure.
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Table 10.7. K-25 Site environmental analysis procedures
for soil and sediment

EPA bowest.
Parameter concentration
method
reported?
Fluoride (mg/L) 0.1
Gamma-ray spectrum analysis (pCi/kg) ACD-1667% 1-50
Mercury {total), cold vapor EPA-7471 0.025
absorption {mg/kg}
Metals, atomic absorption EPA-7000 Series ¢
Metals, inductively coupled EPA-6010 c
plasma-optical emission
spectrometric (ICP-QES)
Ne, direct gamma spectrum ACD-1665° b
23'Np, radiochemical (pCifkg) ACD-1665% 20
Pu, radiochemical (pCi/kg) ACD-1665" 20
PCBs, gas chromatographic EPA-8080
{mgfkg)
Aroclor 1016 0.1
Aroclor 1221 0.1
Aroclor 1232 0.1
Aroclor 1242 0.1
Aroclor 1248 0.1
Aroclor 1254 0.1
Aroclor 1260 0.1
903y, radiochemical (pCifkg) 2000
9T¢, radiochemical (pCifkg) ACD-160069" 3
Th, spectrophotometric (mg/kg) ACD-1667% 3
Th (alpha-emitting) isotopes, 1
radiochemical (pCifkg)
U (total), fluorometric (mg/kg) 1
U (total and isotopic), 10
isotope thermal ionization mass
spectrometry (wt %)
U isotopes, radiochemical ACD-1665? 1.0
(pCi/kg)
Priority pollutants, organic EPA-8270 1
(base, neutral, acid), each pg/kg
Priority pollutants, organic EPA-8270 1

(volatile, purgeable), each pg/kg

“The lowest concentration reported (LCR) may vary among specific samples, depending on
interferences in the sample matrix. However, these LCRs have been assigned to accommodate most
minor interferences. Some of the Energy Systems LCRs are higher than the method detection limits
(MDLs) listed by EPA. This is consistent with guidance from EPA. However, any data reported below
the MDLs must be supported by sound documentaion. The LCRs applied by Energy Systems
laboratories meet the needs of the programs they support.

bK-25 Site Analytical Chemistry Department procedure.

¢See Table 10.5.
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Table 10.8. CLP performance evaluation results, inorganics, ORNL, 1992

Scoring
classification

Ist gquarter?

2nd quarter

Points deducted

3rd quarter

4th quarter

Duplicate precision
Matrix spikes

[demtification
Quantitation i
False positives and unmet CRDEs

Fdentification

Quantitation

False positives and unmet CRDLs"
Total points deducted

Laboratory scorc (%)

0.0
0.0

Water sample

(.0
0.0
0.0

Soil sample

0.0
0.0
0.0
0.0
a.n

0.0
1.0

0.0
83
(0

0.6

2.0

0.0
119
881

0.0
1.5

0.0
8.0
0.0

0.0
0.0
0.0
9.5
90.5

0.0
0.5

{11}
16.&
(.0

(.0
U,El
19.%
82

“PE samples not analyzed due to 1CP instrument problems.
"Points deducted for false positive values and for not mecting the contract-required detection limits (CRDLs).

Table 10.9. CLP performance evaluation results, organics, ORNL, 1992

Scoring
classification

st quarter

Paints deducted

2nd guarter

3rd quarter

Number of TCL. compounds not identilied
Number of TCL compounds misquantificd

Number of TCL contaminants

Number of non-TCL compounds not identificd

Number of non-TCL contaminants
Tolal points deducted
Laboratory score (97}

6.4
12.8
o0
0.0

Fota

-1 ra
~

Y

2
I.
L

20.0
5.0
5.0
0.0
0.0}

0.0

0.0

8.0
17.2
8.6
22
0.0
367
633"

“Seore less than 75% s unacceptable: response explaining deficiencies reguired.
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Table 10.10. CLP performance evaluation results, inorganics, K-25 Site, 1992

Points deducted

Scoring
classification Ist quarter 2nd quarter 3rd quarter 4th quarter
Duplicate precision® 0 2 4 0
Matrix spikes 2 3 7 2
Water sample
Identification 0 0 0 0
Quantification ) 1 2 2 |
False positives and unmet CRDLs" 1 0

Soil sample

Identification 0 0] 1 0
Quantification 0 1 0 0
False positives and unmet CRDLs* 0 1 0 0
Total points deducted 11.5 12.5 16.2 39
Laboratory score (%) 88.5 87.5 838 96.1

“Maximum of [0 points deducted based on number of duplicate results that are outside of the control limits.

Maximum of 10 points deducted based on number of matrix spike results that are outside of the conirol Hmits,

“Points deducted for false positive values and for not meeting the contract-required detection limits (CRDLSs).

Table 10.11. CLP performance evaluation results, organics, K-25 Site, 1992
Scoring Points deducted
classification 1st quarter 2nd quarter 3rd gquarter” 4th quarter

Number of TCL” compounds not identified 0 0 0 0
Number of TCL compounds misquantified 6 2 3 5
Number of TCL contaminants 0 0 1 0
Number of non-TCL compounds not identified 0 0 1 0
Number of non-TCL contaminants 0 0 0 0
Total points deducted 19.2 10 19.4 223
Laboratory score % 80.8 90 80.6 777

“EPA did not evaluate any data.
PTarget compound list.
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Table 10.12. CLP performance evaluation results, organics,
Y-12 Analytical Services, 1992

Laboratory performance
Scoring classification -
3rd quarter 4th quarter

Water sampie-1

Number of elements not identificd 0 0
Number of elements misquantified | 2
Number of false positives 0 0
Number of matrix spikes out 0 {
Number of duplicates out ) 0
Water sample-2
Number of elements not identified N 0
Number of elements misquantified 1 !
Number of falsc positives 1 0
Number of matrix spikes out 0 0
Number of duplicates out 0 0
Soil sample
Number of clements not identified 0 0
Number of elements misquantified 0 0
Number of false positives ] 0
Number of matrix spikes out 0 2
Number of duplicates out B} 0
Labhoratory score (%) 259 00.3

Table 10.13. CLP performance evaluation results, inorganics,
Y-12 Analytical Services, 1992

Laboratory performance

Scoring classilication . _

L'st guarter 2nd quarter Jrd quarter
Number of TCIL.Y ¢compounds not identified 0 0 0
Number of TCL compounds misquantified 3 0 6
Number of TCL contaminants ] 1 0
Numbecr of non-TCL compounds not identified ( i 0
Number of non-TCL contaminants 8 0 9]

Laboratory score (%) 85.0 b3 74.0

“Target compound st
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Table 10.14. Water supply performance evaluation study, W5-030,
Y-12 Analytical Services Organization, 1992

Analytes Sample Values Acceptance Performance
number Reported True hmits evaluation
Trace metals (g/L)
Antimony 2 11.0 8.20 550-11.8 Acceptable
Arsenic 1 26.8 25.2 20.4-28.6 Acceptable
Barium 1 918 921 820-990 Acceptable
Beryllium 2 8.37 8.47 6.90-9.47 Acceptable
Boron 2 1030 1000 950-1070 Acceptable
Cadmium 1 392 39.0 33.744.1 Acceptable
Chromium 1 198 200 177222 Acceptable
Copper 1 564 570 513-627 Acceptable
Lead I 5 4.26 2.96-5.98 Acceptable
Mercury 1 349 3146 2.55-4.26 Acceptable
Nickel 2 387 395 33.243.9 Acceptable
Selenium 1 35 359 27.6-40.9 Acceplable
Silver 1 86.9 85.3 73.8-96.7 Acceptable
Thallium 2 5.75 53 3.84-6.65 Acceptable
Nitrate/nitrite/fluoride, mg/L
Nitrate as nitrogen 1 7.84 7.7 6.49-9.07 Acceptable
Nitrite as nitrogen 1 0.383 .32 0.277-0.370 Unacceptable
Fluoride 1 8.2 7.9 7.11-8.69 Acceptable
Insecticides (pg/L)
Chlordane 3 2.82 42 2,63-5.28 Acceptable
Endrine 1 0.738 0.958 0.602-1.18 Acceptable
Lindanc 1 1.309 1.38 0.824-1.77 Acceptable
Methoxychlor 1 0.016 342 193453 Unacceptable
Toxaphene 2 483 2.8 1.57-3.46 Unacceptable
Herbicides (|1g/L)
24-D 1 301 41.7 14.1-60.4 Acceptable
2,4,5-TP (Silvex) 1 10.1 4.6 7.75-18.4 Acceptable
Trihalomethanes (Ug/L)
Bromodichloromethane 1 9.2 0.88 7.90-11.9 Acceptable
Bromoform ] 248 249 19.9-29.9 Acceptable
Chlorodieromomethane 1 32.1 36.2 29.0-434 Acceptable
Chloroform 1 8.0 8.74 6.99-10.5 Acceptable
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Table 10.14 (continued)

Sample Values Acceptance Performance
Analytes number limnits evaluation
Reported True )
Volatile organic compounds ([1g/L}
Benzene 1 9.9 9.51 5.71-13.3 Acceptable
Carbon tetrachloride l 5.8 6.46 3.88-9.04 Acceptable
Chlorohenzene 2 12.9 12.4 992-14.9 Acceptabic
1.2-Dichlorobenzene 2 6.6 7.94 4.76-11.1 Acceptable
1.4-Dichlorobenzene 1 13.3 16.1 129-19.3 Acceptable
}.2-Dichlorocthane 1 7.4 7.69 4.61-10.8 Acceptable
1,1-Dichloroethylene 1 14.9 i42 11.4-17.0 Acceptable
Cis-1,2-Dichloroethylene 2 8.2 8.57 5.14-12.0 Acceptable
Trans-1.2-Dichloroethylene 2 6.6 6.62 3.97-9.27 Acceptable
1.2-Dichloropropane 2 10.1 10.9 8.72-13.1 Acceptable
Ethylbenzene 2 t4.4 139 11.1-16.7 Acceptable
Styreng 2 17.6 17 13.6-20.4 Acceptable
Tetrachloroethylene 2 8.8 9.0 5.40-12.6 Acceptable
Toluene 2 8.1 8.02 481-11.2 Acceptable
1,1.1-Trichloroethane 1 6.1 7.13 4.28-9.98 Acceptable
Trichloroethyiene 1 8.9 945 5.67-13.2 Acceptahle
Vinyl chloride 1 6.1 548 3.29-7.67 Acceptable
Total xvlenes 2 15.6 15.0 12.0-18.0 Acceptable
Bromebenzene 3 135 16.8 13.4-20.2 Acceptable
Bromochloromethane 3 13.0 13.5 10.8-16.2 Acceptable
Dibromomethane 3 16.4 18.6 14.9-22.3 Acceptable
1.1.1.2-Tetrachlorocthane 3 13.5 14.3 11.4-17.2 Acceptable
1.2.4-Trichlorobenzene 3 74 135 10.8-16.2 Unacceptable
1.1.2-Trichloroethane 3 10.9 11.5 9.20-13.8 Acceptable

. u
Miscellaneous analytes

Residual free ¢hlorine 1 1.25 1.22 0.883-1.44 Acceptable
Turbidity (NTUs) | 8.0 73 7.06-8.41 Acceptable
Total filterable residue 1 225 200 145299 Acceptable
Calcium (mg CaCOs/L) 1 992 100 92,9110 Acceptable
pH. standard units 1 B.84 9.13 ¥.83-9.32 Acceptable
Alkalinity tmg CaCOn/L} | 26 250 23.0-293 Acceptahle
Corrosivity” I 0.32 0.598 (16309 Acceptahie
Corrosivily” 1 12.2 12.5 12.0-12.8 Acceptable
Sodium 1 11.6 11.5 10.5-12.7 Acceptuble
Sulfate I 29.0 28.0 24.9-30.7 Acceptable
Total cyanide 1 (L138 0.14 0.0929-0.167 Acceplable

“Units = mg/L unless otherwise noted.
PLangelier Index at 20°C,
“Aggressive Index at 20°C.
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Table 10.15. Water supply performance evaluation study, WS-029, ORNL, 1992

Sample Values Acceptance Performance
Anatytes Numb lienit luati
umber Reported Truct imits evaluations
Trace metals, \g/L
Lead 1 18.4 18.0 12.6-23.4 Acceptable
Insecticides, ng/L
Chloradane 3 0.826 0.833 0.458-1.21 Acceptable
Endrin 1 0.415 0.442 0.290-0.571 Acceptable
Heptachior 4 0.264 0.370 0.204-0.536 Acceptable
Heptachlor epoxide 4 0.192 0.267 0.147-0.387 Aceeptable
Lindane 1 0.185 0.220 0.121-0.319 Acceptable
Methoxychlor 1 6.14 521 2.87-17.55 Acceptable
Toxaphene 2 7.35 7.60 4,18-11.0 Acceptable
Miscellaneous analyte, NTUs
Turbidity 1 2.3 2.40 2.02-2.87 Acceptable

“Based upon theoretical calculations, or a reference value when necessary.
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Table 10.16. Water supply performance evaluation study, WS-030, ORNL, 1992

P Sample Acceplance Performance
ararmeter ber limit alnati
numbe Reported Truce imits evaluation
Trace metals, Lg/L
Antimony 2 7.60 8.20 350-11.8 Acceptable
Arsenic 1 24.0 252 20.4-28.6 Acceptable
Barium 1 911 921 820-990 Acceptable
Beryllium 2 §.70 8.47 6.90-9.47 Acceplable
Boron 2 1030 1000 501070 Acceptable
Calcium 1 41.0 39.0 33.7-44.1 Acceptable
Chromium 1 203 200 177-222 Acceptable
Copper 1 569 570 513-627 Acceptable
Lead | 4.80 4.26 2.96-598 Acceptable
Mercury 1 3.40 3.46 2.55-4.26 Acceptable
Nickel 2 37.0 39.5 332439 Acceptable
Selenium ! 30.0 359 27.6-40.9 Acceptable
Silver 1 85.0 853 73.8-96.7 Acceptable
Thallium 2 4.70 530 3.84-6.63 Acceptabie
Nitrate/nitrive:fluoride, mg/L
Nitrate as nitrogen 1 7.21 7.70 6.49-9.07 Acceptable
Nitrite as nitrogen 1 0.277 0.320 0.277-0.370 Acceptable
Fluoride 1 7.56 7.90 7.11-8.69 Acceptable
Insecticides, yg/L
Chlordane 3 3.65 4.20 2.63-5.28 Acceptable _
Endrin 1 242 0.958 0.602-1.18 Not Acceptable”
Heptachlor 4 0.976° 1.38 0.696-1.65 Acceptable
Heptachior epoxide 4 0.680 0.850 1.543-1.04 Acceptable
Lindane 1 1.12 1.38 (0.824-1.77 Acceprable
Methoxychlor 1 35 42 19.3-453 Acceptable
Toxaphene 2 1.35° 2.80 1.57--3.46 Not Acceptahled
Herbicides, Wg/L
24-D I 45.0 41.7 14.1-60.4 Acceptable
Silvex 1 13.4° 14.6 7.75-18.4 Aceeptable
Trihalomethanes, g/l
Bromodichloromethane ] 7.75 Q.88 7.90-11.9 Not Acceptable”
Bromoform 1 215 249 19.9-26.9 Acceptahle
Chlorodibromomethane I 0.7 362 200434 Acceptzhle
Chloroform 1 7.62 8.74 6.99-10.5 Acceptable
Volatile organic compounds, |\g/1.

Benzene 1 9.45 9.51 571-133 Acceptable
Carbon tetrachloride 1 5,30 6.46 31.88-9.04 Acceptable
Chlerobenzene 2 11.3 124 9.92-14.9 Acceptable
i.2-Dichlorobenzene 2 7.52 7.94 476-11.1 Acceptable
1.4-Dichlorobenzenc 1 16.8 16.1 12.9-19.3 Acceptahle
1,2-Dichloroethane 1 6.34 7.69 4.61-10.8 Acceptahle
1.!-Dichloroethylen | 14.6 14.2 11.4-17.0 Acceptahle

C 1.2-Dichloroethylenc 2 7.62 8.57 5.14-12.0 Acceptahle

T 1.2-Dichloroethylenc 2 6.06 6.62 3.97-6.27 Acceptable
1.2-Dichloropropane 2 10.1 10.9 8.72-13.1 Acceptable
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Table 10.16 (continued)

Sample Values Aceeptance Performance
Parameter limi huation

number Reported Trucd imits evalual
Ethylbenzene 2 127 13.9 11.1-16.7 Acceptable
Styrene 2 1159 17.0 13.6-20.4 Acceptable
Tetrachloroethylene 2 7.48 9.00 5.40-12.6 Acceptable
Toluene 2 7.29 8.02 481-11.2 Acceptable
1.1,1-Trichloroethane 1 6.16 7.13 4.28-9.98 Acceptable
Trichloroethylene 1 3.38 9.45 5.67-13.2 Acceptable
Vinyl chloride 1 1.66 5.48 3.29-7.67 Acceplable
Total xylenes 2 13.6 15.0 12.0-18.0 Acceptable

Miscellaneous, mg/L {except as noted)

Turbidity (NTUs} 1 7.10¢ 7.30 7.06-8.41 Acceptable
Total filterable residue 1 324° 200 149-299 Not Acceptablo’
Calcuim (as CaCQ»3) 1 08.6 100 92.9-110 Acceptable
pH (standard units) 1 9.20 9.13 8.83-9.32 Acceptable
Alkalinity (as CaCO3) 1 25.5° 25.0 23.0-29.3 Acceptable
Sodium 1 1.2 11.5 10.1-12.7 Acceptable
Suifate 1 244 28.0 24.9-30.7 Not Acceptable?
Total cyanide I 0.125° 0.140 0.929-0.167 Acceptable

“Based upon theoretical calculations, or a reference vatue when necessary,
?Breakdown of sample caused low standard response and high sample bias.
“Signifiacnt generat method bias is anticipated for this result.

4Special cause was a bad calibration curve.

“No obvious explanation found for low result.

fSpecial cause may have been contaminated glassware or insufficient mixing,
¢8pecial cause was a faulty calibration.

Table 10.17. Water supply performance evaluation study for WS-029, K-25 Site, 1992

Values

Sample Acceptance Performance
Parameter ber limits evaluation
numbe Reported True!
_Insecticides fugsl)
Chlordane 3 0.62 0.833 0.458-1.21 Acceptable
Lindane l 0.26 0.220 0.121-0.319 Acceptable
Trihalomethanes (Ug/L)
Bromodichlormethane 1 312 272 21.8-32.6 Acceptable
Bromoform 1 15.1 14.1 11.3-16.9 Acceptable
Chioredibromomethane 1 14.1 13.5 10.8-16.2 Acceptable
Chiloroform 1 371 349 279-419 Acceptable
Total trthalomethane 1 97.5 89.7 71.8-108 Acceplable
Volatile organic compounds (1g/L)

1,1-Dichloroethane 3 17.3 17.8 14.2-21.4 Acceptable
Dichloromethane 3 14.7 14.7 11.8-17.6 Acceptable
Cis-1.3-Dichloropropene 3 16 17.6 14.1-21.1 Acceptable
Trans-1,3-Dichloropropene 3 73 847 5.08-11.9 Acceptable
Hexachlorobutadiene 3 26.8 239 19.1-28.7 Acceptable
Napthalene 3 Unreported 18.9 15,1227 Not acceptable

“Based on theoretical calculations or on a reference value when necessary,
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Table 10.18. Water supply performance evaluation study WS-030, K-25 Site, 1992

Sample Values Acceptance Performance
Parameter ber limits evaluation
oum Reported True® b aud

Trace metals (Lg/L)
Antimony 2 <50.0 8.2 550-11.8 Unusable data®
Arsenic 1 251 252 20.4-28.6 Acceptable
Barium 1 943 921 820-990 Acceptable
Beryllium 2 8.07 8.47 6.90-9.47 Acceptable
Boron 2 1060 1000 950-1070 Acceptable
Cadmium | 7.9 39 33.7-44.1 Acceptable
Chromium ! 215 200 177-222 Acceptable
Copper i 611 570 513-627 Acceptable
[.cad ! 397 4.26 2.96-598 Acceptable
Mercury ] 3.55 3.46 2.55-4.26 Acceptable
Nickel 2 46.7 39.5 33.2-439 Unacceptable’
Selenium J 349 359 27.6-40.9 Acceptable
Silver 1 88.8 85.3 73.8-96.7 Acceptlable
Thallium 2 571 5.3 3.84-6.65 Acceptable

Nitrate/nitrite/fluoride (mg/L)

Nitrate as nitrogen 1 7.235 7.7 6.49-9.07 Acceptable
Nitrite as nitrogen 1 0.264 0.32 0.277-0.370 Unacceptahle?
Flueride 1 8.51 79 7.11-8.69 Acceplable

Insecricides ([Lg/L)
Chlordane 3 26 42 2.63-5.28 Unacceptable®
Endrin 1 0.77 0.958 0.602-1.18 Acceptlable
Heptachlor 4 0.87 1.38 0.696-1.65 Acceptable
Heptlachlor epoxide 4 0.72 .85 0.343-1.04 Acceptable
Lindane 1 1.1 1.38 0.824-1.77 Acceptable
Mcthoxychlor 1 a3 3.2 19.3-453 Acceptuble
Toxaphene 2 24 2.8 1.57-3.46 Acceptable

Herbicides (14g/lL)
24-D 1 37 41.7 14.1-60.4 Acceptable
2.4 5 TP (Silvex) ] 8.3 14.6 7.75-18.4 Acceptahie

Trihalomethanes (Lg/L}
Bromodichloromethane 1 i1 9.88 790-11.9 Acceptable
Bromoform | 248 249 19.9-29.9 Acceptable
Chloredibromomethane 1 36 36.2 20043 4 Acceptable
Chloroform 1 9.1 8.74 6.99-10.5 Acceptable
Volatile organic compounds (Ug/L)

Benzene 1 10.35 9.51 571-133 Acceptable
Chlorobenzene 2 12.99 12.4 992-149 Acceptable
Carbon tetrachloride 1 7.34 6.46 3.88-9.04 Acceptahle
1.2-Dichlorobenzene 2 7.25 794 4.76-11.1 Acceptable
1.4-Dichlorobenzene 1 15.51 16.1 12.6-19.3 Acceplable
1.2-Dichlorocthane | 879 7.69 4.61.-10.8 Acceptable
|.1-Dichloroethylene | 18.83 14.2 11.4-17.0 Unacceptahle’
Cis-1.2-Dichlorocthylene 2 9.03 8.57 5.14-12.0 Acceptable
Trans-1.2 -Dichloroethylenc 2 7.31 6.62 3.97-9.27 Acceplable
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Table 10.18 (continued)
Sample Values Acceptance Performance
Parameter number limits evaluation
Reported True®
1,2-Dichloropropane 2 10.51 109 8.72-13.1 Acceptable
Ethlybenzene 2 16.01 139 11.1-16.7 Acceptable
Styrene 2 18.32 17 13.6-20.4 Acceptable
Tetrachlorethylene 2 9.97 9 5.40-12.6 Acceptable
Toluene 2 83 8.02 4.81-11.2 Acceptable
1,1,1-Trichloroethane 1 7.65 7.13 4.28-9.98 Acceptable
Trichloroethlyene 1 10.1 9.45 5.67-13.2 Acceptable
Vinyl chloride 1 6.33 5.48 3.29-7.67 ‘Acceptable
Total xylenes 2 15.05 15 12.0-18.0 Acceptable
Bromobenzene 3 16.54 16.8 13.4-20.2 Acceptable
Bromochloromethane 3 Unreported 13.5 10.8-16.2 Unacceptable/
Dibromomethane 3 20,92 18.6 14.9-22.3 Acceptable
1.1,1,2-Tetrachlorethane 3 12.76 14.3 11.4-17.2 Acceptable
1,2,4-Trichlorbenzene 3 13.77 13.5 10.8-16.2 Acceptable
1,1,2-Trichloroethane 3 10.82 11.5 9.20-13.8 Acceptable
Miscellaneous ana[ytesg
Residual free chlorine {mg/L) 1 1.1 1.22 0.883-1.44 Acceptable
Turbidity (NTUs)" 1 775 73 7.06-8.41 Acceptable
Total filterable residue 1 205 200 149-299 Acceptable
Calcium hardness 1 93 100 92.9-110 Acceptable
pH, standard units 1 9.08 9.13 8.83-9.32 Acceptable
Alkalinity 1 25 25 23.0-29.3 Acceptable
Sodium 1 11.7 11.5 10.1-12.7 Acceplable
Sulfate 1 27.41 28 24.9-30.7 Acceplable
Total cyanide 1 0.14 0.14 0.929-.167 Acceptable

“Based on theoretic calculations or on a reference value when necessary.
bTruc value was less than instrument capabilities.

“No obvious cause for unacceptable result.

%V alue reported was at the detection limit.

¢Special cause was the use of aging standards.

fData were omitted from final report.

£Units = mg/L unless otherwise noted.

kSignificant general method bias is anticipated for this result,
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Table 10.19. Water pollution performance evaluation study WP-028, ORNL, 1892

Analyes Sample Values Limits Pcrform;imcc
number ) . evaluation
Reported True* Acceptable Warning
Trace metals (|1g/L)
_ 1 2,110 2,100 1790-2420 1870-2340 Acceptable
Aluminum 2 974 950 7781130 82310190 Accepiable
. | 93.0 100 71.8-127 78.7-120 Acccptah]c
Arsenic 2 397 430 148-508 168488 Acceptabie
_ 1 110 100 749126 84.1-120 Acceptabie
Beryllium 2 452 40 30.0-50.9 12.6-48.2 Acceptable
) 1 254 250 210-290 220-280 Acceptable
Cadmium 2 39.8 40 32.8-487 314 8-46.7 Acceptable
1 110 110 95.4-126 99.3-122 Acceplable
Cobalt 2 168 370 1737_414 334403 Acceptable
_ i 815 800 658-927 691-893 Acceptable
Chromium 2 327 315 266-371 279358 Acceptable
1 812 790 714-877 735-856 Acceptable
Copper 2 134 120 113144 117-140 Acceptabic
] 1.510 1,500 1310-1690 13601650 Acceplable
ron 2 534 540 4T1-613 489_555 Aceeptable
1 5.25 5.30 3.89-6.65 4.24-6.30 Acceptable
Mercury 2 0.31 .330 DR69-0.620 0.154-0.552 Acceptable
1 807 810 731-886 750-867 Acceptable
Manganese 2 ill 110 4g4.1-125 97.9-121 Acceptable
; 1 745 740 660-814 680794 Acceptable
Nickel 2 2.280 2,200 1970-2410 2020-2360 Acceptable
1 558 550 474623 493-604 Acceptahle
Lead 2 154 150 120-179 127-172 Acceptahle
. 1 12.0 14.0 6.59-18.8 8.11-17.3 Acceptahie
Selenium 2 48.0 55.0 11.6-72.0 16.6-67.0 Acceptable
. ) 1 5,980 10,000 853011300 889011000 Acceptable
Vanadium 2 6.080 6,000 5250-6600 54406510 Acceptable
) 1 346 360 318406 329-395 Acceptable
Zinc 2 1.420 1,400 12301570 1270-1520 Acceplahle
. 3 85.0 84.9 56.2-106 62.7-99.6 Acceplable
Antimony 4 39.0 391 24 7506 I8 1-47.2 Acceplable
) 3 111 1.03 (1.6352-1.40 (1748130 Not /\Cccptal‘)lch
Silver 4 24.() 106 845_12.6 8.08-12.1 Not Acceptable’
1 3 29.0 339 25.9-41.8 28.0-39.7 Acceptable
Thallium 4 3.20 07 1.25-5.01 1.74-4.52 Acceptable
3 4.99 4.79 2.04-7.64 2.83-6.85 Acceptable
Molyhdenum 4 216 210 142-2713 16.1-25.4 Acceptable
, 3 833 80.9 64.9-96.7 69.2-92.4 Acceptable
Strontium 4 101 9.09 7.04-11.1 7.59-10.6 Acceptable
. 3 147 150 125-171 131-165 Acceptahle
Titanium 4 106 106 R79.121 92 4-117 Acceptahle
Minerals, mg/l. {except as noted)
) 3 942 9.40 9.09-9.64 9.16-9.57 Acceptahle
pH (Units) 4 6.7% 6.80 6.63-6.96 6.67-692 Acceptable
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Table 10.19 (continued)
Analvie Sample Values Limits Performance
nalytes number 7 . evaluation
Reported True® Acceptable Warning
Spec. Cond. 1 338 345 487-570 498-560 Acceptable
{umhos/cm) 2 735 742 660-810 679-791 Acceptable
DS 1 329 16 217-370 236-351 Acceptable
2 496 405 306-605 344-568 Acceptable
1 147 151 136-164 140160 ‘Acceptable
Total Hardness 2 238 247 224-267 230-261 Acceptable
Calci 1 6.02 6.00 5.03-6.84 5.26-6.61 Acceptable
aictum 2 08.0 98.0 £5.2-109 88.72-106 Acceptable
M ) 1 328 30 29.2-36.8 30.1-359 Acceptable
agnesium 2 0.56 0.600 0.465-0.741 0.500-0.706 Acceptable
Sodi 1 25.8 254 23.2-28.2 23.9-276 Acceptable
odium 2 252 24.4 21.9-27.0 22.5-26.4 Acceptable
p . | 21.1 22.0 19.0-25.5 19.83-24.7 Acceptable
otassium 2 11.9 12.0 10.3-13.9 10.7-13.5 Acceptable
. 1 15.0 15.0 10.9-20.1 12.1-18.9 Acceptabie
Total Alkalinity 2 35.0 36.0 30.8-41.4 32.1-40.1 Acceptable
Chloride 1 2.88 108 96.1-116 98.5-113 Not Acceptable?
Fluoride 2 1.29 0.140 0851-0.240 0.100-0.189 Not Acceptable?
Sulfate 2 88.0 29.0 23.5-33.2 24.7-32.0 Not Acceptable?
Nutrients, mg/L
A o 1 2.65 2.50 1.86-3.07 2.01-2.93 Acceptable
Mmonia as nitrogen 2 1426 14.0 11.2-16.6 11.8-16.0 Acceptable
. ) 1 15.5 15.0 12.1-17.6 12.8-16.9 Acceptable
Nitrate as nitrogen 5 4.45 4.80 375-572 390_5 48 Acceptable
Orthoohosoh 1 .70 0.510 0.419-0.598 0.440-0.577 Not Acccptabled
rthophosphate 2 1.87 2.30 1.92-263 2.01-2.54 Not Acceptable?
Total phosph 3 0.97 0.940 0.704-1,14 0.756-1.09 Acceptable
otal phosphorous 4 2,12 2.30 1.78-2.75 1.90-2.64 Acceptable
Demand, mg/l.
TOC 1 265 - 222 18.8-26.1 16.7-25.1 Not Acceptable®
2 438 39.1 33.2-45.4 34.8-43.8 Acceptable
1 32.1 36.0 20.7-51.4 24.547.6 Acceptable
- 5-Day BOD 2 84.0 64.2 18.8-89.7 45.1-83.3 Check for Error®
PCBs, ng/L
Aroclor 1016/1242 2 1.97 DL-DL. D.L-D.L. Not Acceptable/
Aroclor 1254 ] 9.37 D.L-DL. DL-D.L. Not Acceptablef
PCBs in oil, mgfkg
1016/1242 1 10.6 228 2.64-32.1 6.42-28.3 Acceptable
1260 2 13.96 176 2,.58-27.5 5.79-243 Acceptable
Pesticides, Lg/L
Chiord 3 0.991 1.28 0.678-1.75 0.813-1.61 Acceptable
ordane 4 5.37 7.21 3.85-924 454855 Acceptable

Quality Assurance 10-23



1992 Environmental Report Vol. 2, Oak Ridge

Table 10.19 (continued)

Analytes Sample Values Limits Perform;.mcc
aumber Reported True? Acceptable Warning evaluation
) 1 0.072 .139 .0289-0.181 .0478-0.162 Acceptable
Aldrin 2 0.301 0.516 0.124-0.699 0.196-0.627 Acceptable
o I 0.122 0.101 0416-0.155 0561-0.141 Acceptable
Dieldrin 2 0.532 0.464 0.236-0.660 0.290-0.606 Acceplable
1 0.257 0,200 .0875-0.298 0.114-0.271 Acceptable
DDD 2 1.133 0.925 0.493-1.24 0.588-1.14 Acceptable
| 0.124 0.119 04690173 06310157 Acceptable
DDE 2 0.598 0.615 0.295-0.850 0.366-0.779 Acceptable
i 0.286 0.175 06450283 .0923-0.255 Not Acceptable’
bDT 2 1.118 0.850 0.436-1.20 0.533-1.10 Check for Error’
1 0.142 0.200 .0637-0.282 0916-0.254 Acceptable
Heptachlor 2 0.543 0.640 0.227-0.864 0.308-0.782 Acceptable
. 1 (.064 (1081 0350-0.113 0484-0.104 Acceptable
Heptachlor epoxide 2 0.425 0.444 0.254-0.600 0.298 0.555 Acceptable
Velatile halocarbons, |1g/L
. 1 48.4 51.5 34.4-68.7 38.7-64.4 Acceptable
1.2-dichloroethane 9 1.4 122 8 27-16.7 9 15-15.7 Acceptable
1 53.0 578 37.4-75.8 42.2-711.0 Acceptable
Chloroform 2 140 15.4 10.4-20.2 11.6-18.9 Acceptable
1 39.0 43.6 23.8-60.3 28.3-557 Acceptable
1.1 1-trichlorethane 2 143 16.4 10.0-22.0 11.6.20.5 Acceptable
. 1 40.9 454 27.8-59.6 31.8-55.6 Acceplable
Trichloroethene 2 0.1 12.1 8 24-15.9 9.19-149 Acceptable
) 1 368 39.1 22.7-5604 269522 Acceptable
Carbon tetrachloride 3 15.5 18.4 1142253 13.2-23.6 Acceptable
l 482 535 31.8-T1.4 36.8-60.4 Acceptable
Tetrachloroethene 2 8 82 973 6.02-133 695124 Acceptable
) 1 524 56.7 37.2-80.3 42.6-74.9 Acceptable
Bromodichtoromethane 2 0.9 10.9 794 145 8.76-13.7 Acceptable
. 1 KR, 378 26.1-49.9 26.0-46.9 Acceptable
Dibromochloremethane 2 117 149 9.91-19.8 112-18.6 Acceptable
1 60.5 61.2 36.9-89.4 43.5-82.8 Acceptable
Bromoform 2 9.85 13.4 747-19.2 8.96-17.7 Acceptable
, 1 479 484 253707 31.0-65.0 Acceptable
Methylene chloride 2 9.66 9.37 4.4%-14.6 5.76-13.3 Acceptable
1 365 38.2 25.8-50.0 289469 Acceptable
Chlorobenzene 2 16.7 17.8 12.0-23 4 13.4-219 Acceplable
Volatile aromatics, ug/L
1 16.4 16.7 11.5-22.1 12,8-20.7 Acceptable
Benzene 2 65.9 67.3 45.6-87.5 50.9-82.3 Acceptable
1 13.1 14.2 B.97-18.9 10.2-17.7 Acceptable
Ethylbenzene 2 15.1 36.8 24.0-49.9 27.2-46.6 Acceptable
. 1 10.5 11.5 7.68-15.1 8.63-14.2 Acceptable
Toluene 2 41.6 45.2 31 6-56.9 14.1-517 Acceptable
. 1 17.0 13.9 957-178 10.6-16.7 Check for Errorf
|.2-dichlorobenzene 7 526 482 19 3621 16, 658 3 Check for Error’
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Table 10.19 {continued)
Sample Values Limits Performance
Analytes number evaluation
Reported True? Acceprable Waming
1 A-dichlorob 1 14.3 14.0 9.49-17.9 10.6-16.8 Acceptable
S-die enzene 2 56.8 53.9 34.0-73.5 39.0-68.5 Acceptable
{ d-dichlorob 1 17.3 15.7 10.7-20.7 12,0194 Acceptable
A-gichiorobenzene 2 46.5 425 28.5-56.5 12.1-52.9 Acceptable
Miscellaneous parameters, mg/L
Total cvanide 1 0.599 0.610 0.415-0.771 0.460-0.726 Acceptable
¥ 2 0.177 0.180 0.117-0.233 0.132-0.218 Acceptable
) 1 245 25.0 16.3-30.3 18.1-28.6 Acceptable
Nonfilterable residue 2 319 370 22.8-37.0 24.6-35.2 Acceptable
Ol and 1 19.7 19.0 8.01-25.5 10.2-23.3 Acceptable
1l and grease 2 12.8 11.0 4.13-15.7 5.59-14.2 Acceptable
Total phenoli 1 0.185 0.207 0.103-0.312 0.130-0.285 Acceptable
otal phenolics 2 0.048 0.054 0.0235-0.0853  0.0314-00774  Acceptable

“Based upon theoretical calculations, or a reference value when necessary.
FIncorrect value reported. Correct value of 0.876 ug/L falls within acceptance limits.,
‘Incorrect value reported. Correct value of 10.2 pg/L falls within acceptance limits.
4Chromatograms showed small peak areas therefore preducing unacceptable result.
“Special cause was a bad calibration curve.

fNo special cause assigned.
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Table 10.20. Water pollution performance evaluation study WP-029, ORNL, 1992

Analytes Sample Values Limits Performgnce
nurber . evaluation
Reported True? Acceptable Warning
Trace metals (Pg/L)

. 1 67.1 65.9 40.1-100 47.7-92.6 Acceptable
Aluminum 2 560 548 435-645 462-619 Acceplable
) 1 139 140 113-168 120-161 Acceptable
Arsenic 2 16.7 15.0 11.1-19.4 12.2-18.4 Acceptakle
i I 17.1 16.8 124-214 13.5-20.2 Acceptable
Beryllium 2 636 609 497-714 525-686 Acceptable
) 1 17.3 16.8 12.2-21.5 13.4-20.4 Acceptable
Cadmium 2 350 380 319440 3344325 Acceptable
1 635 631 566-724 586-703 Accepiable
Cobalt 2 13.5 13.3 9.54-17.0 10.5-16.0 Acceptable
. 1 637 620 516=717 541-691 Acceplahie
Chromium 2 B.45 811 3.37-12.3 £49-11.2 Acceptable
1 6.8 6.33 3.68-8.58 4.30-7.97 Acceptable
Copper 2 248 241 2112267 219260 Acceptable

1 7.23 711 £25-800 647-778 Not Acceplable?

Iron 2 835 R3.0 68.2-97.7 71.9-94.0 Not Acceptable”
[ 7.00 8.12 6.26-10.3 6.77-9.81 Acceptahle
Mercury 2 12.36 13.0 9.49-16.9 10.4-15.9 Acceptable
1 339 340 303-373 312-364 Acceptable
Manganese 2 30.7 30.6 25.7-35.6 26.9-34.3 Acceptable
] 1 334 31.7 255-374 27.0-359 Acceptable
Nickel 2 LA 569 498632 515-616 Acceptable
1 940 959 R31-1080 862-1050 Acceptahle
Leud 2 1490 1500 1300-1680 1350-1630 Acceplable
) 1 5.86 6.01 3.28-8.06 3.88-7.46 Acceprable
Selenium 7 175 170 116-203 127-192 Acceptable
) 1 497 490 431-541 445527 Acceplahle
Vanadium 2 19.6 38.2 30.6-46.8 32.7-447 Acceplable
) 1 18.3 17.0 {1.3-229 12.8-214 Acceptable
Zinc 2 6490 612 536-680 555670 Acceplahle
] ] 22.5 220 124299 14.6-27.6 Acceptable
Anlimony 2 155 146 96.6-182 107-171 Acceptable
. i 5.67 5.59 4.2-7.01 4.56-6.66 Acceptlable
Silver 2 (4.7 14.0 11.1-16.8 11.8-16.1 Acceplable
, 1 492 5.30 3.45-7.01 392-6.54 Acceptable
Thatlium 2 76.1 76.2 58.31-94 0 63.0-89 4 Acceptable
| 50.1 49.0 38.0-61.2 43.0-58.2 Acceptahie
Molybdenum 2 7.83 7.96 427-122 5.31_11{.2 Acceplable
. | 13.1 129 10.1-154 10.8—14.7 Acceplable
Stromium 2 63.5 61.9 50.3-71.9 5§3.2-69.1 Acceplable
o | 211 214 185-237 192-230 Acceptable
Titanium 2 75.2 78.0 65.4-8K.2 68.5-852 Acceptable

Minerals, mg/L {except as noted)

- 3 4.39 4.40 4.28-4.48 4.31-4.45 Acceptable
pH (Units) 4 7.93 8.00 7 76-8 21 781-8.16 Acceptable
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Table 10.20 (continued)

Values Limits

Analytes Sample Performance
number Reported Truc? Acceptable Warning evaluation
1 186.3 182 [62-199 167-194 Acceptahle
Spec. Cond. (mhos/cm) 2 842 812 752882 769-865 Acceptable
TDS 1 95 99.7 64.0-144 73.9-134 Acceptable
2 447 459 342572 370-543 Acceptable
q 1 474 46,5 39.6-51.0 © 41.0-49.6 Acceptable
Total Hardness 2 230 221 203-237 207-233 Acceptable
Calei 1 14.9 15.0 12.8-15.9 13.2-15.5 Acceplablc
alcum 2 49.7 49.0 44.7-54 | 45.9-53.0 Acceptable
M . § 2.53 2.48 2.07-2.90 2.17-2.79 Acceptable
agnesium 2 23.7 240 21.0-269 21.8-26.2 Acceptable
Sodi t 9.66 9.68 8.19-11.3 8.59-10.9 Acceptable
odium 2 479 48.4 42.4-55.2 44.0-536 Acceptable
Potassium 2 329 34.0 29.1-38.9 30.3-37.6 Acceptable
o 1 10.0 9.70 6.65-14.1 7.58-13.2 Acceptable
Total Alkalinity 2 53 54.0 47.2-62.0 49,0-60.1 Acceptable
Chlorid 1 36 333 28.8-36.0 20.7-35.1 Check for Error
orce 2 186.8 159 143-171 146167 Not Acceptable®
Sulf 1 17.2 17.0 13.2-20.2 14.1-19.4 Acceptable
ultate 2 86.4 84.0 70.1-93.9 73.1-90.9 Acceptable
Nutrients, mg/L.
A . . 1 0.93 0.960 0.658-1.25 0.729-1.18 Acceptable
mmonia as nitrogen 2 0.35 0.350 0.185-0.535 0.227.493 Acceptable
) . ) 0.166 0.170 08490256 0.105-0.235 Acceptable
Nitrate as nitrogen 2 1311 1.30 1.00-1.59 1.07-1.52 Acceptable
Orthophosohat i 0.0307 0.030 A116-.0498 0.162-0.452 Acceptable
rthophosphate 2 0.705 0.670 0.555-0.779 0.582-0.752 Acceptable
Total shosph 3 31 7.02 520-7.72 5.50-7.42 Not Acceplable/
otal phosphorous 4 0.250 0.713 0.512-0.802 0.5460.767 Not Acceplable®
Demand, mgrL
TOC 1 109 120 100-142 105~-136 Acccptable
2 60.7 62.0 51.8-73.6 54.6-70.8 Acceptable
1 164 193 120-266 138-248 Acceptable
5-Day BOD 2 152 99.6 61.1-138 70.7-128 Not Acceptable®
PCBs, png/L
Aroclor 1248 2 1.496 1.76 0.538-274 0.816-2.46 Acceptable
Aroclor 1254 1 2109 2.37 1.41-2.95 1.60-2.76 Acceptable
PCBs in oil, mg/kg
1016/1242 2 3.588 42,6 8.20-60.7 14.9-54.0 Not Acceplablc‘_
1254 1 3.443 352 12.2-51.4 17.2-46.4 Not Acceptabie/
Pesticides, ng/L
Chiond 3 2477 6.48 3.59-8.25 4.19-7.65 Not Acceptablef
ordane 4 0.427 1.43 0.764-1 88 0.907-1.74 Not Acceptable!
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Table 10.20 {continued)

Sample Values Limits Performance
Analytes number . evaluatinn
Reported Truc? Acceptabic Warning
] 1 (r477 0.676 (.179-0.834 0.262-4).751 Acceptable
Aldrin 2 0.099 0.126 0254-0.176 0446-0.157 Acceptable
) ) 1 (0.503 0.617 0.309-0.892 0.384-).817 Acccp[ah]e
Dicldrin 2 0.131 0.137 0650-0.200 0823-0.183 Acceptable
1 (1686 0.777 0.431--1.05 0.510-0.973 Acceptable
DDD 2 .136 0.129. 0511-0.192 0690-0.175 Acceptable
1 0.444 (.548 0.245-0.785 03140716 Acceptable
DDE 2 0.085 0.087 0352-0.124 04650112 Acceptable
| 0.578 0.674 (0.353-0.856 0.4164.792 Acceptable
DDT 2 0.141 0.150 0572-0.210 0766-0.191 Acceptahle
| 0.371 0.486 0.168-0.657 0.231-0.594 Acceptahle
Heptachlor 2 0.116 0.129 03460190 0545-0.170 Acceptable
) 1 0.451 0.571 0.312-0.722 0.364-0.670 Acceptable
Heptachlor epoxide 2 0120 0.143 0705-0.189 N855-0.174 Acceptahle
Valatile halocarbons, pg/l
| 3-dichlorosthanc | 14.0 138 0.64-18.6 108174 Acceptable
- 2 59.1 38.5 40.8-76.1 453-71.6 Acceptable
_ 1 7.80 8.40 560-11.2 6.32-10.5 Acceptable
Chloroform 2 3in2 383 26.1-50.9 20347 % Acceptable
» 1 11.8 126 7.58-17.0 R77-15.8 Acceptable
1.1.1-trichlorethane 9 60.3 6318 419837 47.2-78.4 Acceptahle
. 1 14.3 15.5 10.2-20.0 11.5-18.8 Acceptabic
Trichlorocthene 2 50.3 533 16.1-67.2 40.1-63.3 Acceptable
) 1 939 10.7 6.73-14.8 7.76-13.8 Acceptable
Carbon tetrachloride 3 53 8 545 143.773 19.6.71 9 Acceptahle
i 14.1 14.9 9.77-19.5 11.0-18.3 Acceplahle
Tewrachlorocthene 2 409 46.2 30.5-60.2 34.2-56.5 Accentahle
. 1 14.9 i6.4 11,1213 12.4-20.0 Acceplahic
Bromodichloromethanc 3 617 §2.9 436820 4R.6-77 9 Acceptahle
1 10.7 12.5 8.09-16.6 9.17-15.6 Acceptuhle
Dibromochicromethane 2 41.4 454 I8 8613 32,9572 Accepiahle
R 1 13.8 16.3 7.67-24.0 973-219 Acceptahle
Bromoform 2 348 377 137.523 26.4-48 6 Accepiable
. ] 137 12.%8 6.66-19.0 8.22-174 Acceptable
Methylene chloride 2 6.3 65.6 436910 49.5-85.0 Acceptable
1 9.59 10.3 692-135 T6-127 Acceptable
Chlerobenzene 2 55.2 57.2 19.7_73 8 44.1-69.5 Accoptahle
Volatile aromatics, Lg/L

! 41.4 439 20.0-59.0 33.6-55.4 Acceptable
Benzene 2 12.0 127 9.00-17.0 10.0-16.0 Acceplahle
1 432 437.7 31.4-64.3 35.6-60.2 Acceptahle
Fihylhenzene 2 8.83 9.71 6.19-13.0 7.06-122 Acceptable
. 1 56.4 59.7 42.1-76.7 46.5-723 Acceplahle
Toluene 2 16.5 172 12.0-22.0 13.3-20.8 Acceptable
. 1 527 571 36.9-74.5 41.7-69.7 Acceplable
1.2-dichlorobenzene 2 i4.4 154 106167 11.8-1&%5 Acceptahle
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Table 10.20 (continued)

Values Limits

Analvi Sample Performance
natyles number . cvaluation
Reported True® Acceptable Warning
1 < hlorob 1 45.3 47.0 32.1-596 35.6-56.2 Acceptable
.3-dichlorobenzene 2 16.1 16.5 11.4-212 12.6-19.9 Acceptable
. 1 49.4 50.0 30.3-67.8 35.1-63.0 Acceptable
1,4-dichlorobenzene 2 13.7 133 001-178 10.9-16.8 Acceptable
Miscellaneous parameters, mg/L
fotal i 1 0.040 0.040 .0108-.0592 0169-.0531 Acceptable
otal cyanide 2 0.358 0.350 0.206-0.461 0.239-0.429 Acceptable
. 1 14.9 18.0 9.17-19.8 10.5-18.4 Acceptable
Nonfilterable residue 2 012 93.0 71.8-98.0 75.1.-94.8 Acceptable
Ol and 1 66.4 72.0 43.7-84.3 48.8-79.2 Acceptable
il and grease 2 27.8 30.0 17.1-36.7 19.6-34.2 Acceptable
Total shenoli 1 1.070 1.06 0.572-1.55 0.697-142 Acceptable
otal phenolics 2 0.494 0.484 0.258-0.700 0.316-0.651 Acceptable

“Based upon theoretical calculations, or a reference value when nccessary.

bSpecial cause was a transcription error. Correct value of 723 pg/L falls within the acceptance limits.
“Special cause was a transcription error. Correct value of 83.5 pg/L falls within the acceptance limits.

48 pecial cause was a faulty calibration.

¢Special cause was a faulty calibration.

fSpecial cause was an incomplete digestion.

#Special cause was an incomplete digestion.

kSpecial cause was a transcription error, Correct value of 96 mg/LL falls within the acceptance limits,
ISpecial cause was a missed dikution factor. Correct value of 35.9 mg/kg falls within the acceptance limits.
Special cause was a missed dilution factor. Correct value of 34.4 mg/kg falls within the acceptance limits,
kSpecial cause was a faulty calibration.

!Special cause was a faulty calibration.
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Table 10.21. Water pollution performance evaluation study WP-028, K-25 Site, 1992

Sample Values Limits Performance
Parameter number evaluation
Reported True® Acceptable Warning
Trace metals (Mg/L)
Aluminum i 2.210 2.100 1,790-2.420 1,870-2.340 Acceptable
2 1.030 950 778-1,130 823-1,090 Acceptable
Arsenic i 94,5 100 71.8-127 78.7-120 Acceptable
2 442 430 348-508 369-488 Acceptable
Beryllium i 115 10 74.9-126 81.4-120 Acceptable
2 49.6 40 30-50.9 32.6-48.2 Check for error
Cadmium 1 253 250 210-290 220-280 Acceptable
2 40.5 40 32.8-48.7 34.8-46.7 Acceptable
Cobalt l 112 110 95.4-126 09.3-122 Acceplable
2 362 370 322414 334403 Accepiable
Chromium | 789 800 658-927 691-893 Acceptable
2 319 315 266-371 279338 Acceptable
Copper | 791 790 714-877 735-856 Acceptable
2 131 130 113-144 117-140 Acceptable
Iron 1 1,480 1.500 1.310-1,690 1,360-1,650 Acceptable
2 539 549 471-613 489-595 Accepiable
Mercury 1 3.06 53 3.89-6.55 4.24-6.30 Not acceptable”
2 0.1 .33 0.0869-0.620 0.154-3.522 Check for error
Manganese 1 B10 810 T31-886 750-867 Accepleble
2 111 110 94.1-125 97.9-121 Acceptable
Nickel 1 730 740 660-814 680-794 Acceptable
2 2,200 2,200 1,970-2410 2.020-2.360 Acceptable
Lead 1 530 550 474-623 493-604 Acceptable
2 125 150 120-179 127-172 Check for error
Selenium 1 12.5 14 6.59-18.8 811173 Acceptable
2 514 35 31.6-72.0 36.6-67.0 Acceptable
Vanadium 1 9.980 10,000 %,530-11.300 8.890-11,000 Acceptahie
2 5.980 6,000 5,250-6.690 5440-6.510 Acceptable
Zinc 1 354 360 318-406 329-395 Accepiable
2 1.400 1,400 1.230-1.570 1,270-1.520 Acceptable
Antimony 3 86.5 84.9 56.2-106 62.7-99.6 Acceptable
4 <50.0 391 24.7-50.6 281472 Unusable data
Silver 3 <6.(0) 1.03 0.652-1.40 0.748-1.30 Unusable data’
4 9.65 10.6 8.45-126 8.08-12.1 Acceptable
Thallium 3 313 339 259-41.8 28.0-39.7 Acceptable
4 2.29 3.07 1.25-5.01 1.74-4.52 Acceptable
Molybdenum 3 <10.0 4.79 2.04-7.64 2.83-6.85 Unusable data
4 216 21 14.2-27.3 16.1-254 Acceptable
Strontium 3 79.4 80.9 64.9-96.7 69.2-92.4 Acceptlable
4 8.38 9.09 7.04-11.1 7.59-10.6 Acceptable
Titanium 3 149 150 125-171 131-165 Acceptable
4 103 106 87.9-121 92.4-117 Acceptable
, d
Minerals
pH, standard units 3 0.48 04 9.09-9.64 9.16-9.57 Acceptable
pH. standard units 4 6.8 6.8 6.63-6.96 6.67-6.92 Acceplahle
Specific conductivity (umhos/cm 1 548 545 487570 498560 Acceptable
at 25°C}
Specific conductivity (Wmhos/cm 2 752 742 660810 670791 Acceptable
at 25°C)
Total disselved solids at 180°C | 263 36 217-370 236-351 Acceplable
Total dissolved solids at 180°C 2 441 405 306605 344568 Acceplahle
Total hardness (as CaCOr) 1 140 151 136-164 140-160 Acceptable
Total hardness (as CaCO3) 2 236 247 224-267 23()-261 Acceptahle
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Table 10.21 (continued)

Sample Values Limits Performance
Parameter b luation

number Reported True? Acceptable Warning cva
Total alkalinity 1 15 15 10.9-20.1 12.1-18.9 Acceptable
Total alkalinity 2 36 36 30.8-41.4 32.140.1 Acceptable
Chloride 1 107 108 96.1-116 98.5-113 Acceptable
Chloride 2 176 176 159-190 163-186 Acceptable
Fluoride 1 1.2 1.2 1.01-1.35 1.05-1.30 Acceptable
Fluoride 2 0.2 0.14 0.0851-.204 0.100-0.189 Check for crror
Sulfate t 62.6 63 53.4-70.6 55.5-68.5 Acceptable
Sulfate 2 29 29 23.5-33.2 24.7-32.0 Acceptable

Nutrients (mg/L)

Ammonia-nitrogen 1 1.99 2.5 1.86-3.07 2.01-2.93 Check for error
Ammenia-nitrogen 2 12.6 14 11.2-16.5 11.8-16.0 Acceptable
Nitrate nitrogen 1 13.0 15 12.1-17.6 12.8-16.9 Acceptable
Nitrate nitrogen 2 433 48 3755712 3.99-5.48 Acceptable
Orthophosphate 1 0.5 0.51 0.419-0.598 0.440-0.577 Acceptable
Orthophosphate 2 2.26 2.3 1.92-2.63 2.01-2.54 Acceptable
Total phosphorus I 1.22 0.54 0.704-1.14 0.756-1.09 Not acceptable®
Total phosphorus 2 2.27 23 1.78-2.73 1.90-2.64 Acceptable
Demands (mg/L)
coD 1 53.6 56.3 38.2-69.5 42.2-65.6 Acceptable
coD 2 939 98.8 75.4-117 80.7-112 Acceptable
TOC 1 23.2 222 18.8-26.1 19.7-25.1 Acceptable
TOC 2 384 391 332-454 348438 Acceptable
Miscellaneous parameters (mg/L)
Total cyanide 1 0.56 0.61 0.415-0.771 0.460-0.726 Acceptable
Total cyanide 2 0.159 (.18 0.117-0.233 0.132-0.218 Acceptable
Non-filterable residue I 238 25 16.3-30.3 18.1-28.6 Acceptable
Non-filterable residue 2 29 32 22.8-37.0 24,6-35.2 Acceptable
Oil and grease 1 15.1 19 8.01-25.6 10.2-233 Acceptable
Oil and grease 2 9.9 H 4.13-15.7 5.59-14.2 Acceplable
Total phenolics 1 0.203 0.207 0.103-0.312 0.130-0.285 Acceptable
Total phenolics 2 0.042 0.054 0.0235-0.0853 0.0314-0.0774 Acceptable
Total residual chlorine i 0.84 0.44 0.224-0.608 0.275-1.557 Not acceptable’
Total residual chlorine 2 0.34 097 0.605-1.20 0.684-1.12 Not acceptable/

“9Based on theoretical calculations or on a reference value when necessary.
¥Refrigerator in which the samples were stored malfunctioned.

“True value was ower than the instrument capabilities.

4Units = mg/L unless otherwise noted.

“Reason for unacceptable resuit could not be determined.

TData transposed,
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Table 10.22. Water pollution performance evaluation study WP-029, K-25 Site, 1992

Sample Valucs Limits Performance
Parameter number cvaluation
Reported True” Acceptablc Warning s
Trace metals (Lg/L)
Aluminum 1 69.3 65.9 40.1-100 47.7-92.6 Acceptable
2 564 548 435-645 462-619 Acceptable
Arsenic 1 133 1440 113-168 120-161 Acceptable
2 14.7 15 L1194 12.2-18.4 Acceplable
Beryllium 1 16 16.8 12.4-21.4 13.5-20.2 Acceptable
2 600 609 467-714 525-686 Acceptable
Cadmium 1 17.3 16,8 12.2-21.5 13.4-20.4 Acceplable
2 392 380 319-440 334425 Acceplable
Cobalt | 659 651 566-724 586-703 Acceptable
2 16.8 13.3 9.54-17.0 10.5-16.0 Check for error
Chromium 1 645 620 516-717 341691 Acceptable
2 9.01 811 3.37-123 4.49-11.2 Acceptable
Copper 1 6.34 6.33 3.68-8.58 4.3(-7.97 Acceptable
2 253 241 213-267 219-260 Acceptable
Iron i 740 711 625-800 647-778 Acceptable
2 86.2 83 68.2-97.7 71.9-94.0 Acceptahle
Mercury 1 i 812 6.26—10.3 6.77-98.1 Check far error
2 16 13 9.49-16.9 L4159 Check for error
Manganesc I 354 340 303-373 312-364 Acceptuble
2 323 30.6 25.7-35.6 26.9-3413 Acceptable
Nickel 1 34.5 317 25.5-374 27.0-359 Acceptable
2 599 569 498632 515-616 Acceplable
Lead ] 969 959 831-1080 862-1050 Acceptable
2 1560 1500 13001680 1350-1630 Acceptable
Selenium 1 5.39 6.01 3.28-8.06 3.88-7.46 Acceptahle
2 154 170 116-203 127-192 Acceptable
Vanadium | 447 490 431-541 445-527 Acceptable
2 389 382 36468 3277447 Acceptable
Zine 1 18.3 17 11,3-229 12.8-21.4 Acceptable
2 620) 612 3360689 555670 Acceplabte
Antimony 3 19.2 22 12.4-29.9 14.6-27.06 Acceptable
4 139 146 96.6-182 167-171 Acceplable
Silver R 5.84 559 4.20-7.01 4.56-6.66 Acceptahle
4 149 14 11.1-168 11.8-16.1 Acceplahle
Thallium 3 4.6 5.3 3.45-7.01 392-6.54 Acceptahle
4 75.5 76.2 58.3-94.0 63.0-89.4 Acceptable
Molybdenum 3 52.9 49 38.0-61.2 41.0-58.2 Acceptable
4 12.9 796 4.27-122 531-11.2 Not aceeplable?
Strontium 3 12.4 12,9 10.1-154 10.8-14.7 Acceptable
4 59.5 61.9 50.3-71.9 53.2-60.1 Acceptable
Titanium 3 212 214 185-237 192-230 Acceptable
4 773 78 65.4-88.2 68.5-85.2 Acceptabie
Minerals
pll, standard units 3 4.37 4.4 4.28-4.48 4.31-4.45 Acceptahle
pH. standard units 4 7.88 8 7.70-8.21 7.81-8.16 Acceplahle
Specitic conductivity | 18! 182 ] o
(mhosfem at 25°C) 162-199 167-194 Acceptihle
Specific conductivity 2 H2H 812 757482 769865 Acceptable
{umhos/cm at 25°C)
Total dissolved solids at 180°C | 114 997 64.0-144 73.9-134 Acceplihle
Towal dissolved solids at 180°C 2 459 459 342-572 370-543 Acceptahle .
Total hardness (as CaCO1} | 37 465 39.6-51.0 41.0-49 .6 Nat alcccplahled
Total hardness (as CaCOx 2 209 221 203237 207-233 Acceptahle
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Table 10.22 {(continued)

Limits

Sample Values Performance
Parameter aluation
nurmber Reported True® Acceptable Waming cvalua
Calcium 1 155 15 12.8-15.9 13.2-15.5 Acceptable
Calcium 2 54.5 49 44.7-54.1 45.9-53.0 Not acceptable®
Magnesium 1 2.54 2.48 2.07-2.90 2.17-2.79 Acceptable
Magnesium 2 24.6 24 21.0-26.9 21.8-26.2 Acceptable
Sodium 1 9.92 9.68 8.19-11.3 8.59-10.9 . Acceptable
Sedium 2 50.7 48.4 42.4-552 44.0-53.6 Acceptable
Potassium 1 6.41 63 5.16-7.32 5.44-7.05 Acceptable
Potassium 2 358 34 29.1-38.9 30.3-37.6 Acceptable
Total alkalinity 1 12 9.7 6.65-14.1 7.58-13.2 Acceptable
Total alkalinity 2 57 54 47.2-62.0 49.0-60.1 Acceptable
Chloride 1 316 333 28.8-36.0 29.7-35.1 Acceptable
Chloride 2 1526 159 143-171 146167 Acceptable
Fluoride 1 0.42 0.46 0.378-0.544 0.396-0.523 Acceptable
Fluoride 2 1.78 1.8 1.55-2.02 1.61-1.96 Acceptable
Sulfate 1 15 17 13.2-20.2 14.1-19.4 Acceptable
Sulfate 2 76.9 84 70.1-93.9 73.1-90.9 Acceplable
Nutrients (mg/L)
Ammonia-nitrogen 1 9.44 .96 0.658-1.25 0.729-1.18 Not acceptable”
Ammonia-nitrogen 2 325 0.35 0.185-0.535 0.227-0.493 Not acceptable®
Nitrate nitrogen 1 0.154 017 0.0849-0.256 0.105-0.235 Acceptable
Nitrate nitrogen 2 1.22 1.3 1.00-1.59 1.07-1.52 Acceptable
Orthophosphate 1 0.04 0.03 0.0116-0.0498  0.0162-0.0452  Acceptable
Orthophosphate 2 0.66 0.67 0.555-0.779 0.582-0.752 Acceptable
Total phosphorus 1 5.76 7.02 520-7.72 5.50-7.42 Acceptable
Total phosphorus 2 0.72 0713 (1.512-0.802 0.546-0.767 Acceptable
Demands (mg/L)
cap 1 305 304 240-34% 253-328 Acceptable
CoD 2 148 157 122-179 129-172 Acceptable
TOC ] 1i8 120 100-142 105-136 Accepiable
TOC 2 62 62 51.8-73.6 54.6-70.8 Acceptable
5-day BOD 1 2124 193 120-266 138-248 Acceptable
5-day BOD 2 94.3 099.6 61.1-138 70.7-128 Acceptable
Miscellaneous parameters (mg/L)
Total cyanide 1 0.036 0.04 ¢.0108-0.0592  0.169-0.0531 Acceptable
Total cyanide 2 0.295 0.35 0.206-0.461 0.239-0.429 Acceptable
Non-filterable residue ] 14 18 9.17-19.8 10.5-18.4 Acceptablc
Non-filterable residue 2 76 93 71.8-98.0 75.1-94 .8 Acceptable
Oil and grease 1 59.2 72 43.7-84.3 48.8-79.2 Acceptable
0il and grease 2 24.1 30 17.1-36.7 19.6-34.2 Acceptable
Total phenolics 1 1.12 1.06 0.572-1.55 0.679-1.42 Acceptable
Totat phenolics 2 0.517 0.484 0.258-0.709 0.316-0.651 Acccptable
Total residual chlorine 1 4.56 4.8 3.44-5.46 371-5.20 Acceptable
Total residual chlorine 2 1.72 1.8 1.23-2.12 1.35-2.0C Acceptable

“Based on theoretical calculations or on a reference value when necessary.
PReason for unacceptable result could not be determined.

“Units = mg/L unless otherwise noted.

9Result attributed to the titrating solution.

¢Unacceptable results caused by a calculation error.
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Table 10.23. 1992 NIOSH/Proficiency Analytical Testing Program, Y-12 Analytical Services

Values

Analysis and Performance Performance
. Sample o aluatic
sample date Reference V.12 limits evaluation
Cadmium (mg)
2/92 1 0.0099 0.0102 (0.0084-0.0113 Acceptable
2 0.0147 (L0148 (.0126-0.0169 Acceptahle
3 0.0190 0.0195 0.0165-0.0215 Acceptable
4 0.0069 0.0075 (L.0059-0.0079 Acceptable
3192 1 0.0218 0.0226 0.0190-0.0245 Acceptable
2 0.0178 0.0185 0.01534-0.0201 Acceptable
3 0.0079 N.0081 0.0069-0.0090 Acceptable
4 0.0118 00125 0.0103-0.0134 Acceptable
B/52 1 0.0050 0.0047 0.0043-0.0056 Acceplable
2 0.0117 0.0111 0.0103-0.0131 Acceptahle
3 0.0158 0.0151 0.0141-0.0174 Acceplable
4 (0.0089 0.0085 0.0077-0.0101 Acceplable
11192 I 0.0175 0.0192 0.0152-0.0197 Acceplable
2 0.0098 0.0107 0.0085-0.0111 Acceptable
3 0.0059 0.0065 0.0050-0.0067 Acceplable
4 0.0136 0.014% 0.0120-0.0152 Acceptable
Chromium (mg})
2/92 1 0.0744 0.0769 0.0619-0.868 Acceptable
2 01713 0. 1680 N.1392-0.2034 Acceptable
3 0.1010 0.1000 0.0839-0.1181 Acceptable
4 0.1470 0.1570 0.1209-0.1730 Acceplable
8/92 1 0.2177 0.2140) 0.1648-0.2706 Acceptable
2 0.1780 0.1740 0.1411-0.2149 Acceplable
3 0.0748 0.0733 0.0603-0.0892 Acceplable
4 0.1223 0.1220 (.0950-0.1497 Accemable
[.cad (mg)
2192 I (.0494 0.0514 1.0431-0.0556 Acceplable
2 0.:783 0.0789 0.0676-0.0889 Accaptable
3 0.0304 0.0308 (.0266-0.0342 Acceptabls
4 0.0592 0.0644 0.0523-1.0662 Acceptable
5192 1 (.0220 0.0224 0.0194-0.0246 Acceptable
2 L0376 (0.0389 0.0326-0.0425 Acceptahle
3 .0743 (10759 0.0651-0.0835 Acceplable
4 0.0474 0.0493 0.0416-0.0532 Acceptahle
892 | (1.0489 0.0474 0.0423-0.0555 Acceptable
2 0.0275 (00256 0.0235.0315 Acceptahle
3 1.0630 (10626 0.0555-0.0744 Acceprahle
4 0.0785 (L0757 0.0694-0.0876 Acceptablz
11/92 1 0.0291 00316 0.0249-0.0333 Acceptable
2 0.0734 (1.0804 0.0650-0.0819 Acceptahle
3 0.0414 0.0455 0.0375-0.0454 Unacceptuhle
4 0.0627 006738 0.0552-0.0701 Acceptable
Zinc {mg)
5192 1 0.0809 0.0841 0.0671-0.0946 Acceptable
2 (11142 01197 0.0987-0.1297 Acceptable
3 00,1944 0.2024 0.1708-0.2180 Acceptable
4 (11536 (0.1645 (0.1330-0.1743 Acceptahle
11/92 | (1.0745 (0.0803 0.0617-0.0873 Acceptahle
2 0.1434 0.1547 0.1202-0.1665 Acceptable
3 0.2067 0.2277 0.1724-0.2410 Acceptahle
4 0. 1782 00,1927 0.1506-0.2058 Acceptehie
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Analysis and Sample Valucs Performance Performance
sample date Reference Y12 limits cvaluation
Asbestos (F/mm?)
2/92 1 798.2000 462.4000 471.4-1210.5 Unacceptable
2 495.8000 485.0000 282-769.6 Acceptable
3 232.8000 198.6000 116.3-389.3 Acceptable
4 356.9000 364.7000 197.6-562.8 Acceptable
5192 1 245.0000 220.0000 67.5-533.2 Acceptable
2 721.2000 750.0000 256.5-1420.8 Aceeptable
3 490.1000 456.3000 173.9-966.4 Aceeptable
4 279.4000 292.6000 85.7-584.3 Acceptable
8/92 1 383.3000 411.8000 205.8-615.6 Acceplable
2 863.1000 833.5000 477.9-1361.2 Acceptable
3 383.4000 375.4000 216.1-598.5 Acceptable
4 572.2000 662.7000 296.4-938 Acceptable
11/92 1 645.9000 790.7000 256.2-1212.6 Acceptable
2 382.1000 457.1000 138.3-747 Acceplable
3 163.5000 184.6000 43.3-361 Acceptable
4 412.9000 486.9000 168.1-765.9 Acceptable
1,1,1-Trichloroethane (mg)
2/92 1 1.2040 1.2156 1.0431-1.3649 Acceptable
2 1.0383 0.9213 0.9050-1.1717 Acceptable
3 0.7410 0.7035 0.6171-0.8649 Acceptable
4 (0.5531 0.6604 0.4760-0.6301 Unacceplable
1,2-Dichloroethane (mg)
5192 1 0.6677 0.5867 0.5845-0.7509 Acceptable
2 0.9456 0.4645 (0.8224-1.0689 Unacceptable
3 1.334) 0.2732 1.1725-1.4958 Unacceptable
4 08177 0.7553 0.7201-0.9153 Acceptable
11792 1 09175 0.9500 0.8186-1.0163 Acceplable
2 1.2509 1.3250) 1.0993-1.4025 Acceplable
3 0.7604 0.7600 0.6758-0.8451 Acceptable
4 0.5450 0.5610 0.4856-0.6044 Acceptable
Benzene (mg)
8/92 1 0.0712 0.0712 0.0567-0.0856 Acceptable
2 0.1218 0.1224 0.0992-0.1443 Acceptable
3 0.2833 0.2782 0.2478-0.3188 Acceptable
4 0.3492 (0.3376 0.3022-0.3963 Acceptable
Carbon tetrachloride (mg)
5/32 1 1.1665 1.5138 1.0430-1.2899 Unacceptable
2 0.9414 2.0881 0.8224-1.0603 Unacceptable
3 0.5328 3.0519 0.4693-3.5963 Unacceptable
4 1.4562 1.9176 1.2728-1.6396 Unacceptable
11/92 1 08184 0.8680 0.7038-0.9330 Acceplable
2 1.1169 1.1720 0.9583-1.2755 Acceptable
3 0.5043 0.5100 0.4144-0.5941 Acceptable
4 1.4787 1.5320 1.3242--1.6332 Acceplable
Chloroform (mg)
5092 1 1.0810 1.1635 0.9607-1.2013 Acceptable
2 1.3012 1.3567 1.1538-1.4485 Acceptable
3 0.8733 0.9483 0.7723-0.9744 Acceptable
4 0.5675 0.6417 0.4989-0.6362 Unacceptable
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Table 10.23 {continued)

Values

Analysis and Performance Performance
Sample o .
sample date Reference Y.12 limits cvaiuation
Tetrachlorethylene (mg)
2/92 1 1.0194 1.1223 0.9271-1.1117 Tnacceptable
2 0).5089 0.6013 0.4474-0.5704 Unacceptable
3 0.6939 0.8035 0.6088-0.7785 Unacceptable
4 1.1944 1.4685 1.0593-1.3295 Unacceptable
Toluene (mg)
8/92 1 1.1285 1.1206 0.9752-1.2817 Acceptahle
2 0.8681 0.8640 0.7474-0.9888 Acceptable
3 1.3345 1.3496 1.1827-1.4863 Acceptable
4 0.4901 0.4918 0.4304-0.5499 Acceptable
Trichlorncthylene {mg)
2/92 1 0.5640 0.6182 0.5064-0.6217 Acceptable
2 0.8668 0.7822 0.7836-0.9499 Unacceptuble
3 1.0966 1.0131 0.9851-1.2081 Acceptable
4 0.8223 0.9456 0.7439-0.9007 Unacceptable
11/92 1 1.3639 1.4230 1.2166-1.5112 Acceptable
2 (0.7089 0.7250 0.6220-.7959 Acceptable
3 1.2642 1.2750 1.1189-1.4095 Acceptable
4 (.4651 0.4670 0.4104-0.5198 Acceptable
O-xylene (mg)
8/92 ! 1.2442 1.2090 1.0554-1.4330 Acceptable
2 1.5174 1.5108 1.3099-1.7250 Acceptable
3 09121 09257 0.7732-1.0510 Acceptable
4 0.6760 0.5658-0.7541 Accentable

0.6600
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Table 10.24. 1992 NIOSH/Proficiency Analytical Testing Program, K-25 Laboratory

Analysis and : Values Performance Performance
Sample S .
sample date Reference K-25 limits evaluation
Metals (mg)
Cadmium
2/92 1 0.0099 0.0058 0.0084--0.0113 Low*
2 0.0147 0.0174 0.0126-0.0169 High®
3 0.019 0.0138 0.0165-0.0215 Low*
4 0.0069 0.0092 0.0059-0.0079 High“
8/92 1 0.005 0.005 0.0043-0.0056 Acceptable
2 0.0117 0.011 0.0103-0.0131 Acceptable
3 0.0158 0.016 0.0141-0.0174 Acceptable
4 0.0089 6.0087 0.0077-0.0101 Acceptable
11/92 1 0.0175 0.0172 0.0152-0.0197 Acceptable
2 0.0098 0.0096 0.0085-0.0111 Accegtab]e
3 0.0059 0.0133 0.00500.0067 High
4 0.0136 0.0058 0.0120-0.0152 Low?
Chromiuvm
2/92 1 0.0744 0.1267 0.0619-0.0868 High?
2 0.1713 0.0938 0.1392-0.2034 Low*
3 0.101 0.1632 0.0839-0.1181 High
4 0.147 0.0704 0.1209--0.1730 Low*
8/92 1 02177 0.22 0.1648-0.2706 Acceptable
2 0.178 0.18 0.1411-0.2149 Acceptable
3 0.0748 0.076 0.0605-0,0892 Acceptable
4 0.1223 0.12 0.0950-0.1497 Acceptable
Lead
2/92 1 0.049%4 0.0504 0.0431-0.0556 Acceptable
2 0.0783 0.0281 0.0676-0.0889 Low?
3 0.0304 0.0741 0.0266-0.0342 High?
4 0.0592 0.0464 0.0523-0.0662 Low?
8/92 1 0.0489 0.05 0.0423-0.0555 Acceptable
2 0.0275 0.027 0.0235-0.0315 Acceptable
3 0.065 0.066 0.0555-0.0744 Acceptable
4 0.0785 0.078 0.0694-0.0876 Acceptable
11/92 1 0.0291 0.0287 0.0249-0.0333 Acceptable
2 0.0734 0.0728 0.0650-0.0819 Accertablc
3 0.0414 0.0614 0.0375-0.0454 High
4 0.0627 . 0.0411 0.0552-0.0701 Low”
Zinc
11/92 1 0.0745 0.0729 : 0.0617-0.0873 Acceptable
2 0.1434 0.14 0.1202-0.1665 Acceptable
3 0.2067 0.172 (.1724-0.2410 Low
4 0.1782 0.203 0.1506-0.2058 Acceptable
Asbesios (Fhmm’)
2/92 1 798.2 B75.8 471.4-1210.5 Acceptable
2 4958 534 282-769.6 Acceptable
3 2328 3216 116.3-389.3 Acceptable
4 356.9 609.6 197.6-562.8 High®
5/92 1 245 300.7 67.5-533.2 Acceptable
2 721.2 1057.3 256,5-1420.8 Acceptable
3 490.1 652.9 173.9-966.4 Acceptable
4 279.4 3i5.4 85.7-584.3 Acceptable
8/92 1 3833 3376 205.8-615.6 Acceptable
2 863.1 926.7 477.9-1361.2 Acceptable
3 3834 4445 216.1-598.5 Acceptable
4 572.2 656 296.4-938 Acceptable
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Table 10.24 (continued)
Analysis and Sample Values Performance Performance
sample date Reference K.25 limits evaluation

11/92 l 6459 6458 256.2-1212.6 Acceptable
2 382.1 419.1 138.3-747 Acceptable
3 163.5 256 43.3-361 Acceptable
4 4129 458.6 168.1-765.9 Acceptable

Organic solvents (mg)

Benzene

8/92 1 0.0712 0.0721 0.0567-0.0856 Acceptable
2 0.1218 0.123 0.0992-0.1443 Acceplable
3 0.2833 (0.2853 0.2478-0.3188 Acceptable
4 0.3492 0.3493 0.3022-0.3963 Acceptable

1.1, 1-Trichlorethane

2192 1 1.204 1.2486 1.0431-1.3649 Acceptable
2 1.0383 1.0724 0.9050-1.1717 Acceptable
3 0.741 0.76 0.6171-0.8649 Acceplable
4 0.5531 0.5505 0.4760-0.6301 Acceplable

Tetrachloroethylene

2192 ] 1.0194 1.0136 0.9271-1.1117 Acceptabie
2 (1.5089 0.5039 0.4474-0.5704 Acceptable
3 0.6936 0.6722 0.6088-0.7785 Acceptable
4 1.1944 1.1138 1.00593-1.3295 Acceptable

Trichloroethylene

2/92 1 {1564 0.5581 0.5064-0.6217 Acceptable
2 0.8668 0.8429 0.7836-0.9499 Acceptable
3 1.0966 1.0476 0.9851-1.2081 Acceptable
4 (.8223 0.7667 0.7439-0.9007 Aceeplable

11/92 ] 1.3639 1.2973 1.2166-1.5112 Acceptahle
2 (0.7089 0.6799 0.6220-0.7959 Acceptable
3 1.2642 1.2159 1.1189-1.4095 Acceptable
4 04651 0.4498 0.4104-0.5198 Acceptahle

Chloroform

592 1 1.081 1.097 (.9607-1.2(13 Acceptable
p) 1.3012 1.292 1.1538-1.4485 Acceptahle
3 08733 0.855 0.7723-.9744 Acceptable
4 0.5675 0577 (.4989-0.6362 Acceplable

Carbon tetrachloride

5092 | 1.1665 1.176 1.0430-1.2899 Acceptable
2 09414 0.935 {1.8224-1.0603 Acceptable
3 2.5328 0.52 0.4693-0.5963 Acceptable
4 1.4562 1.431 1.2728-1.6396 Acceptable

11/92 1 08184 (1.7881 0.7038-0.9330 Acceptable
2 1.1169 1.0612 0.9583-1.2755 Acceptable
3 0.5043 0.4953 0.4144-0.5941 Acceptable
4 1.4787 1.3974 1.3242-1.6332 Acceptable

1, 2-Dichloroethane

5/92 1 0.6677 0.673 0.5845-0.7509 Acceplable
2 0.9456 0.932 0.8224—1.0689 Acceptable
3 1.3341 1.286 1.1725-1.4958 Aceeptable
4 08177 0814 0.7201-0.9153 Acceptable

11/92 1 09175 08783 0.8186-1.0163 Acceptahle
2 1.2509 1.1844 1.0993-1.4025 Acceptahle
3 0.7604 0.7367 0.6758-0.8451 Acceptahie
4 0.545 05257 0.4856-0.6044 Acceptable
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Table 10.24 (continued)
Analysis and Values Performance Performance
sample date Sample limits evaluation
P Reference K-25
O-xylene
8/92 i 1.2442 1.2052 1.0554-1.4330 Acceptable
2 1.5174 1.4901 1.3099-1.7250 Acceptable
3 0.9121 0.9156 0.7732-1.0510 Acceptable
4 0.66 0.6578 0.5658-0.7541 Acceptable
Toluene
8/92 1 1.285 1.0805 0.9752-1.2817 Acceptable
2 0.8681 0.8422 0.7474-0.9888 Acceptable
3 1.3345 1.3081 1.1827-1.4863 Acceptable
4 0.4901 0.4837 0.4304-0.5499 Acceptable

“Data transposed on report form.
ASamples switched.
“Although the reading was high, it was consistent among three analyses.
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Table 10.25. 1992 NIOSH/Proficiency Analytical Testing Program, ORNL

Values

Analysis and Performance Performance
Sample .. ‘
sample date Reference ORNL limits evaluation
Cadmium (mg)
2/92 1 0.0099 0.0103 0.0084-0.0113 Proficient
2 0.0147 0.0160 0.0126-0.0169 Proficient
3 0.0190 0.0201 0.0165-0.0215 Proficient
4 0.0069 0.0074 (.0059-(0.0079 Praficient
5/92 | 0.0218 0.0219 0.0190-0.0245 Proficient
2 0.0178 0.0175 0.0154-0.0201 Proficient
3 0.0079 0.0080 0.0069-0.009(} Proficient
4 0.0118 00118 0.0103-0.0134 Proticient
8/92 1 (0.0050 (.0051 (.0043-.0056 Proficient
2 00117 0.0122 0.0103-0.0131 Proficient
3 0.0158 0.0167 0.0141-0.0174 Proficient
4 0.0089 0.0094 0.0077-0.0101 Proficient
11/92 1 0.0175 0.0184 0.0152-0.0197 Proficient
2 0.0098 0.0104 0.0085-0.0111 Proficicnt
3 0.0059 0.0062 0.0050-0.0067 Proficient
4 0.0136 00144 0.0120-0.0152 Proficient
Chromium (mg)
2/92 1 0.0744 0.0782 0.06 19430868 Proficient
2 0.1713 0. 1870 0.1392-0.2034 Proticient
3 01010 0.1070 0.0839-0.1181 Proficient
4 0.1470 0.1620 0.1209-0.1730 Proficicnt
8/92 1 0.2177 {.2350 (.1648-4.2706 Proficicnt
2 0.1780 (.1950 0.1411-0.2149 Proficient
3 (0748 0.0812 0.0605-0.0892 Proticient
4 00,1223 0.1360 {1.0950-0.1497 Proficient
Lead (mg)
2/92 1 (0.0494 0.0518 0.0431-0.0556 Proficient
2 0.0783 (LOR33 0.0676-0.0889 Proticient
3 0.0304 0.0319 (.02661).0342 Proficient
4 (0.0592 0.0631 0.0523-0.0662 Proficient
5/92 1 0.0220 (L0218 001940246 Proficient
2 (0.0376 0.0392 0.0326-0.0425 Proficient
3 0.0743 0.0757 {1.0651-0.0835 Proficient
4 (.0474 0.0500 0.0416-1.0532 Proficient
8/92 | 0.0489 0.0498 0.0423-0.0555 Proficient
2 0.0273 (0.0289 0.0235-0.0315 Proficient
3 0.0630 0.06%0 (1.0555-0.0744 Proficicnt
4 0.0785 0.0821 0.0694-0.0876 Proficient
11/92 i 0.0291 0.0280 0.0617-0.0873 Proficient
2 00.0734 0.0732 {1.1202-0.1665 Proficient
3 N.0414 (1.0432 0.1724-0.2410 Proficient
4 0.0627 - (L0629 (1.1506-.2058 Proticicent
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Table 10.25 (continued)
Analysis and Sample Values Performance Performance
sample date p Reference ORNL limits cvaluation
Zinc (mg)
5/92 1 0.0809 0.0084 0.0671-0.0946 Low®
2 0.1142 0.1150 0.0987-0.1297 Proficient
3 0.1944 0.1970 0.1708-0.2180 Proficicnt
4 0.1536 0.1570 0.1330-0.1743 Proficient
11/92 ] 0.0745 0.0786 0.0617-0.0873 Proficient
2 0.1434 0.1350 0.1202-0.1665 Proficient
3 0.2067 0.1950 0.1724-0.2410 Proficient
4 0.1782 0.1800 0.1506-0.2058 Proficient
Asbestos (F/mm?)
2/92 1 798.2 773.9 471.4-1210.5 Proficient
2 4958 541.4 282-769.6 Proficient
3 2328 252.3 116.3-389.3 Proficient
4 356.9 584.8 197.6-362.8 High?
5/92 1 245 149 67.5-533.2 Proficient
2 721.2 T10.2 256.5-1420.8 Proficiens
3 490.1 630.9 173.9-966.4 Proficient
4 279.4 382.2 85.7-584.3 Proficient
8/92 1 3833 585.9 205.8-615.6 Proficient
2 863.1 1009 477.9-1361.2 Proficient
3 3834 489.1 216.1-598.5 Proficicnt
4 572.2 593 206.4-938 Proficient
11/92 1 645.9 562.2 256.2-1212.6 Proficient
2 382.1 393 4 138.8-747 Proficient
3 163.5 [14.6 433361 Proficicnt
4 412.9 278.1 168.1-765.9 Proficient
1,1,1-trichloroethane {mg)
2192 1 1.2040 1.3229 1.0431-1.3649 Proficicnt
2 1.0383 1.1235 0.9050-1.1717 Proficient
3 0.7410 0.7973 0.61714).8649 Proficient
4 0.5531 0.6081 (.4760-0.6301 Proficicnt
Tetrachloroethylene (mg)
2/92 i 1.0154 1.0564 0.9271-1.1117 Proficient
2 0.5089 0.5391 0.4474-0.5704 Proficient
3 0.6936 0.7091 0.6088-.7785 Proficient
4 1.1944 1.2312 1.0593-1.3295 Proficient
Trichloroethylene {mg)
2/92 1 0.5640 0.5704 0.5064-0.6217 Proficient
2 0.8668 0.8713 0.7836-0.9499 Proficicnt
3 1.0966 1.0797 0.9851-1.2081 Proficient
4 0.8223 0.8278 0.7439-0.9007 Proficient
11/92 1 1.3639 1.2360 1.2166-1.5112 Proficient
2 0.7089 0.7124 0.6220-0.7959 Proficient
3 1.2642 1.2140 1.1189-1.4005 Proficicnt
4 0.4651 0.4372 (.4104-0.5198 Proficient
Chloroform (mg)
592 1 1.0810 1.1203 0.9607-1.2013 Proficicnt
2 1.3012 1.414} 1,1538-1.4485 Proficient
3 0.8733 0.8973 0.7723-0.9744 Proficient
4 0.5675 0.6098 0.4989-0.6362 Proficicnt
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Table 10.25 (continued)

Analysis and Sample Values Performance Performance
sample date Reference ORNL limits evaluation
Carbon tetrachloride (mg)
5192 1 1.1665 1,220 1.0430-1.2899 Proficient
2 09414 1.0413 0.8224-1.0603 Proficient
3 0.5328 (1.5625 0.4693-0.5963 Proficient
4 1.4562 1.5337 1.2728-1.6396 Proficient
11/92 1 (.8184 0.7742 0.7038-0.9330 Proficient
2 1.1169 1.1255 0.9583-1.2755 Proficient
3 0.5043 0.4900 0.4144-0.5941 Proficient
4 1.4784 1.4073 1.3242-1.6332 Proficient
1.2-dichloroethane (mg)
5/92 ) 0.6677 0.6906 0.5845-0.7509 Proficient
2 0.9456 1.0240 0.8224-1.0689 Proficient
k) 1.3341 1.3542 1.1725-1.4958 Proficient
4 (8177 0.8656 0.7201-0.9133 Proficient
11/92 1 9175 0.8750 0.8186-1.0163 Proficient
2 1.2509 1.2568 1.0993-1.4025 Proficient
3 (.7604 0.7431 0.6758-0.8451 Proficient
4 (.5450 0.5313 0.4856-0.6044 Proficient
Benzene {mg)
8/92 1 G.0712 0.0775 0.0567-0.0856 Proficient
2 0.1218 0.1251 0.0992-0.1443 Proficient
3 (0.2833 0.2879 0.2478-0.3188 Proficient
4 0.3492 (13639 0.3022-0.3963 Proficient
Oxylene (mg)
8/92 1 1.2442 1.3096 1.0554-1,4330 Proficient
2 1.5174 1.5318 1.3099-1.7250 Proficient
3 0.9121 0.8700) 0.7732-1.0510 Proficient
4 0.6600 (.6527 0.5658-0.7541 Proficient
Toluene (mg}
8/92 1 1.1285 1.2539 0.9752-1.2817 Proficient
2 0.8681 (.8999 (.7474-0.9888 Proficient
3 1.3345 1.3386 1.1827-1.4863 Proficient
4 0.4901 (.5030 0.4304-0.5459 Proticient

“Special cause was a transcription error. Value should have been 0.0817, which would be Proficient.

PResult was not investigated by Analytical Chemistry Division.
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Table 10.26. EPA Performance Evaluation DMR-QA Study Number 012,

Y-12 Analytical Services, 1992

Values Limits Performance
Analytes evaluation
Reported True Acceptable Warning
Trace metals (Lg/L)
Aluminum 2,070 2,100 1,790-2,420 1,870-2,340 Acceptable
Arsenic 108 100 71.8-127 78.7-120 Acceptable
Beryllium 94.3 100 74.9-126 81.4-120 Acceptable
Cadmium 251 250 210-290 220-280 Acceptable
Chromium 783 800 658-927 691-893 Acceptable
Cobalt 108 110 954-126 99.3-122 Acceptable
Copper 788 790 T14-877 735-836 Acccptable
Iron 1,430 1,500 1,310-1,690 [,360-1,650 Acceptable
Lead 596 550 474-623 493-604 Acceptable
Manganese 784 810 731-886 750-867 Acceptable
Mercury 5.49 53 3.89-6.65 424-6.30 Acceptable
Nickel 694 740 660-814 680794 Acceptable
Selenium 11.5 14 6.59-18.8 8.11-17.3 Acceptable
Vanadium 9,850 10,000 8,530-11,300 8,890-11,000 Acceptable
Zinc 365 360 318406 329-395 Acceptable
Miscellaneous analytes
pH, standard units 6.32 9.40 9.09-9.64 9.16-9.57 Acceptable
Suspended solids, mg/L. 273 25.0 16.3-30.3 18.1-28.6 Acceptable
Oil and grease, mg/L 18.4 19.0 8.01-256 [0.2-23.3 Acceptable
Nutrients (mg/L)
Ammonia-nitrogen 2.58 2.50 1.86-3.07 2.01-293 Acceptable
Nitrate-nitrogen 14.7 15.0 12.1-17.6 12.8-16.9 Acceptable
Kjeldahl-nitrogen 354 34.0 257405 27.5-38.7 Acceptable
Total phosphorus 0.922 0.940 0.704-1.14 0.756-1.09 Acceptable
Orthophosphate 0.512 0.510 0.419-0.598 0.440-0.577 Acceptable
Demands {(mg/L}
cop 55.6 56.3 38.2-69.5 42.2-65.6 Acceptable
TOC 223 22.2 18.8~-26.1 16.7-25.1 Acccptable
5-day BOD 40.6 36.0 20.77-51.4 24.5-47.6 Acceptable
Additional miscellaneous analytes (mg/l.}
Total cyanide 0.591 0.610 0.415-0.771 0.460-0.726 Acceptable
Total phenolics 0.175 0207 0.103-0.312 0.130-0.285 Acceptable
Total residual chlorine 0.42 0.440 0.224-0.608 0.275-0.557 Acceptable
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Table 10.27. EPA Performance Evaluation DMR-QA Study Number 012, ORNL, 1992

Values Limits Performance
Analytes a _ evaluation
Reported True Acceptable Warning
Trace metals (Lg/L)
Aluminum 99() 950 778-1130 8231080 Acceptable
Arsenic 482 430 348-508 368488 Acceptable
Beryllium 434 40 30.0-50.9 32.6-48.2 Acceptable
Cadmium 40.8 40 32.8-487 34.8-46.7 Acceptable
Chromium 334 315 266371 279-358 Acceptable
Cobalt 382 370 322-414 334403 Acceplable
Copper 135 130 113-144 117-140 Acceptable
Iron 562 540 471-613 489-595 Acceptable
Lead 151 150 120-179 127172 Acceptable
Manganese 115 110 94.1-125 97.9-121 Acceptable
Mercury 0.37 0.330 0.0869-0.620 0.154-0.552 Acceptable
Nickel 2360 2200 1970-2410 20202360 Acceptable
Selenium 35 55.0 31.6-72.0 36.6-67.0 Check for error”
Vanadium 6240 6000 5230-6690 54406510 Acceptable
Zinc 1460 1400 12301570 1270-1520 Acceptable
Miscellaneous analvtes, mg/LC
pH, standard units 6.79 6.80 6.63-6.96 6.67-6.92 Acceptable
Total suspended solids 40 40.0 31.6-45.1 3324335 Acceptable
Oil and grease 127 11.0 4,13-15.7 5.59-14.2 Acceptable
Total cyanide 0.189 (+.180 0.117-0.233 0.132-0.218 Acceptable
Total phenolics 0.049 0.054 0.0235-0.0853  0.0314-0.0774  Acceptable

Nutrients, mg/L

Ammonia as nitrogen 14.1 14.0 11.2-16.6 11.8-16.0

Nitrate as nitrogen 4.63 4.80 3.75-5.12 3.99-5.48

Totat phosphorus 1.88 2.30 1.78-2.75 1.90-2.64

Orthophosphate 1.54 2.30 1.92-2.63 2.01-2.54

Demands, mg/L

TOC 39.6 39.1 33.2-454 343438

5-day BOD 55.3 64.2 38.8-89.7 45.1-83.3
Fathead minnow acute dala, % of sample

LC50 63.73 69.2 52.6-85.8 57.0-81.5

Farhead minnow chronic daia, % of sumple

Survival, NOEC-DMW 25.00 325 D.L/-659 7.52-57.4

Growth, IC25-DMW 62.55 46.4 D.L-961 0.54-83.2

Growth, NOEC-DMW 25.00 323 DI1.-824 D.L.—69.6

Cerindaphnia acute duta, % of sample

LC50-DMW, 25 deg. 28.28 19.9 3.66-36.2 7.78-32.1
Ceriodaphnia chronic data, % of sample

Survival, NOEC-DMW 12.50 15.6 312-281 6.23-25.0

Reprod., [C25-DMW 15.63 128 D.L-27.8 1.61-24.0

Reprod.. NOEC-DMW 12.50 15.0 1.68-28.3 499-250

Acceptable
Acceptable
Check for error
Not Acceptable®

Acceptable
Acceplable

Acceptable

Acceptable
Acceptable
Acceptable

Acceptable

Acceplable
Acceptable
Acceptable

“Based upon theorctical calculations, or a reference value when necessary.

"Spike recovery was 95%.

“Units arc mg/L except for pH. which is reported in pH units.

dyalues averaged incorrecly. Correct value of 1.94 mg/L falls within the stated warning limits.

*Chromatograms showed small peak arcas therefore producing unacceptable results.

D L. stands for detection limit.
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Table 10.28. EPA Performance Evaluation DMR-QA Study Number 012, K-25 Site, 1992

Values Limits Performance
Analytes luati
Reported True? Acceptance Warning evaluation
Trace metals (pg/L)
Aluminum 2,290 2,100 1,790-2.420 1,870-2,340 Acceptable
Arsenic 105 100 71.8-127 78.7-120 Acceptable
Beryllium 118 100 74.9-126 81.4-120 Acceptable
Cadmium 262 250 210-290 220-280 Acceptable
Chromium 822 800 658-927 691-893 Acceptable
Cobalt 111 110 95.4-126 99.3-122 Acceptable
Copper 810 790 714-877 735-856 Acceptable
Iron 1,520 1,500 1,310-1,690 1,360-1,650 Acceptable
Lead 538 550 474623 493-604 Acceptable
Manganese 819 810 731-886 750-867 Acceptable
Mercury 494 53 3.89-6.65 424630 Acceptable
Nickel 754 740 660-814 680--794 Acceptable
Selenium 14.2 14 6.59-18.8 8.11-17.3 Acceptable
Vanadium 10,200 10,000 8,530-11,300 8,890-11,000 Acceptable
Zinc 380 360 318406 329-395 Acceptable
Miscellaneous analytes (mg/L)
pH 9.52 a4 9.09-9.64 9.16-9.57 Acceptable
Total suspended solids 24 25 16.3-30.3 18.1-28.6 Acceptable
Oil and grease 14.6 19 B.01-25.6 10.2-23.3 Acceptable
Nutritents (mg/L)
Ammonia nitrogen 1.86 2.5 1.86-3.07 2.01-2.93 Check for error
Nitrate nitrogen 13.88 15 12.1-17.6 12.8-16.9 Acceptable
Total phosphorus 1.03 0.94 0.704-1.14 0.756-1.09 Acceptable
Orthophosphate 0.5 0.51 0.419-0.598 0.440-0.577 Acceptable
Demands {mg/L)
CcoD 49.9 56.3 38.2-69.5 42.2-65.6 Acceptable
TOC 22.65 22.2 18.8-26.1 19.7-25.1 Acceptable
5—day BOD 332 36 20.7-51.4 24.5-47.6 Acceptable
Additional miscellaneous analytes (mg/L.)
" Total cyanide 0.561 0.61 0.415-0.771 0.460-0.726 Acceptable
Total phenolics 0.213 0.207 0.103-0.312 0.130-0.285 Acceptable
Total residual chlorine 0.35 0.44 0.224-0.608 0.275-0.557 Acceptable

2Based upon theoretical calculations or on a reference value when necessary.
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Table 10.29. EPA EMSL-LV Intercomparison Radionuclide Control Program,

Y-12 Analytical Services, 1992

Values

Analysis and Normalized Performance
sample date EPA Y12 deviation ¢vajuation
Air filter, pCiffilter
137CS
27 10050 9.67 -0.12 Acceptahle
B/28 180£50 16.33 -0.38 Acceplable
Gross alpha
327 7050 B.67 0.58 Acceptable
B/28 0.0+ 8.0 3333 0.72 Acceptable
Gross beta
3/27 41,050 41.67 0.23 Acceplable
8/28 69.0+ 10.0 72.00 (.52 Acceptable
908].
8/28 25050 22.67 -N.8] Acceptable
Performance Eval-A (Water, pCi/L)
Gross alpha
4714 40.0 = 10.0 41.33 0.23 Acceptable
10/20 29070 35.67 1.65 Acceptahle
u
4/14 4030 6.20 1.27 Acceptable
10720 10.2+30 10.27 (104 Acceptable
Performance Eval-B (Water, pCi/L}
ﬁ(lcﬂ
4/14 56.0+50 59.33 1.15 Acceptable
10720 150£50 16.33 0.46 Acceptable
130y
4/14 2401540 24.33 0.12 Acceptable
10420 50150 5.00) 0.00 Acceplable
1276,
s
4/14 220%£50 23.33 0.46 Aceceptable
1020 KO+50 8.00 0.00 Acceptable
Gross beta
4/14 140.0+21.0 81.00 —4.87 Unacceptable
1320 53.0+10.0 36.33 -2.89 Acceplable
P'?'Bé.l
2/14 76.0+ 8.0 & 1.00 .08 Acceptable
6/5 08.0 %100 97.67 ~-0).06 Acceplable
19 740+ 7.0 74.00 0.00 Acceptable
ﬁi}Co
2/14 40.6£5.0 4400 1.39 Acceptable
6/5 2000 £5.0 2067 (123 Acceplable
10/4 10.0+50 10.67 (.23 Acceptable
]34Cs
2/14 3050 30.00 035 Acceptable
6/5 15050 15.33 0.12 Acceptable
10/9 BOX50 7.67 —0.12 Accepiable
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Table 10.29 (continued)

Values

Analysis and Normalized Performance
sample datc EPA Y12 deviation cvaluation
1370
214 490 +5.0 49.67 0.23 Acceptable
6/5 150 +£5.0 15.33 0.12 Acceptable
10/9 8.0 +5.0 9.33 0.46 Acceptable
Gross alpha
5/15 15.0 £5 .0 16.67 0.58 Acceptable
Gross beta
N3 440 £5.0 28.00 -5.54 Unacceptable
*H
221 7904.0 £ 790.0 8216.67 0.69 Acceplable
6/19 2125.0 £347.0 2266.67 0.71 Acceptable
1023 5962.0 £596.0 8066.67 6.12 Unacceptable
239p,
1724 16.8 x1 .7 15.00 -1.83 Acceptable
8/21 9.0 £09 8.77 -0.45 Acceplable
lﬂéRu
214 203.0 £ 20.0 197.33 —0.49 Acceptable
6/5 141.0 £ 14.0 132.00 —1.11 Acceptable
10/9 175.0 £ 18.0 163.33 ~-1.12 Acceptable
u
313 253 +3.0 26.00 0.40 Acceptable
/24 4.0 £3.0 3.53 -0.27 Acceptable
11/13 152 £3.0 14.00 —0.69 Acceptable
6521'1
2/14 148.0 £ 15.0 161.00 1.50 Acceplable
6/5 99.0 + 10.0 106.00 1.21 Acceptable
1079 148.0 £ 15.0 160.00 1.39 Acceptable
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Table 10.30. EPA EMSL-LV intercomparison Radionuclide Control Program,
ORNL Low-Level Radiochemical Laboratory, 1992

Analysis and Values Ratio® Performance
sample date EPAZ ORNL (ORNL/EPA) evaluations®
Water (pCi/L}

Gross alpha

1/92 30.0+8.0 16.00 0.53 Unacceptable

5/92 15.0£ 5.0 9.67 0.64 Acceptable
Gross beta

1/92 30.045.0 23.67 0.79 Warning

5092 44,0+ 5.0 43.00 098 Acceptable
133Ba

292 76.048.0 69.67 0.92 Acceptable

6/92 98.0+10.0 91.33 0.93 Acceptable

10/92 74.(0£7.0 75.67 1.02 Acceptable
134CS

2/92 31.0+5.0 29.00 0.94 Acceptable

6/92 15.04£5.0 14.67 098 Acceptable

10/92 8.0+ 5.0 8.00 1.00 Acceptable
137CS

2192 49,0+5.0 52.00 1.06 Acceptable

6/92 15.045.0 25.67 1.71 Unacceptable

10/92 8.0+50 10.67 1.33 Acceptable
60C0

292 40.0+5.0 39.00 0.98 Acceptable

6/92 20,050 20.67 1.03 Acceptable

10/92 10.0+ 5.0 10.00 1.00 Acceptable
131

2/92 39.046.0 56.33 1.01 Acceptable

8/92 450+ 0.0 43.67 0.957 Acceptable
105R Y

2/92 203.0+20.0 183.33 0.90 Acceptable

6/92 141.0214.0 126.67 0.90 Acceptable

10/92 175.0+18.0 160.00 0.91 Acceptable
S‘Jsr

1/92 51.045.0 46.67 0.92 Acceptable

5/92 29.0+5.0 13.00 0.45 Unacceptable

9192 2002 5.0 18.67 0.93 Acceptable
05

1/92 20.045.0 26.33 1.32 Warning

5/92 8.0+5.0 14.00 1.75 Warning

9/92 15.0£5.0 18.00 1.20 Acceptable
*H

2/92 7904.0£790.0 6600.0 (.84 Warning

6/92 2125.0+ 347.0 74.33 0.03 Unacceptable
657n

2/92 148.0+15.0 150.00 1.01 Acceptable

6/92 99.0+£10.0 100.00 1.1 Acceptable

10/92 148.0+ 15.0 160.00 1.08 Acceptable
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Table 10.30 {continued)

Analysis and Values Ratio” Performance
oo H ol
sample date EPA¢ ORNL (ORNL/EPA} evaluations
Air (pCiffilter)
Gross alpha
392 7.0£5.0 6.67 0.95 Acceptable
8/92 30,0£ 8.0 26.00 0.87 Acceptable
Gross beta
3/92 41.045.0 37.33 0.91 Acceptable
8/92 69.0+ 10.0 56.00 0.81 Warning
137
3/92 10.0£5.0 10.00 1.00 Acceptable
8/92 18.0£3.0 21.67 1.20 Acceptable
905]’
3/92 15.0£5.0 17.33 1.16 Acceptable
8/92 25.0+ 5.0 28.33 1.13 Acceptable
Mitk (pCi/L)
QR
4/92 39.0+5.0 40.33 1.03 Acceptable
I3]|
4/92 78.018.0 82.33 1.06 Acceptable

“Values and uncertainty were provided by the EPA and arc published as provided.

PRatio is given as an indication of performance in comparison the EPA values. Ratio is not used as a
measurc of acceptability of data and may vary as an indication to the individual precision associated with a
particular radionuclide.

“The EPA gives three classes of performance based on the number of standard deviations that a result is
from the truc value; these are acceptable (<1 sigma), warning (2 to 3 sigma), and unacceptable(> 3 sigma),
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Table 10.31. EPA EMSL-LV Intercomparison Radionuclide Control Program, K-25 Site, 1892

Values?

Analysis and Ratio® Performance
sample data EPA K.25 (EPA/K-25) evaluation
Water (pCi/L)

IESBa

6/5 98£10 834693 1.18 Acceptable

10/9 7417 701265 1.06 Acceptable
134(:5

414 2445 20.33+1.53 1.18 Acceptable

6/5 155 1242.65 1.25 Acceptabie

10/9 815 4.67+1.53 1.7 Acceptahle

1720 545 3.3310.58 1.50 Acceptable
13

4/14 2255 21.33£1.53 1.03 Acceptable

6/5 1545 14.33+1.53 1.05 Acceptable

10/9 845 7.6712.52 1.04 Acceptable

10720 8+5 6.67+0.58 1,20 Acceptahle
6DC0

4/14 56+5 52.67+£3.06 1.06 Acceptable

6/5 2045 17.67H0.58 1.13 Acceptable

10/9 1045 10.67+1.53 0.54 Acceptable

10/20 155 14.3340.58 1.05 Acceptable
*H

6/19 ¢ ¢ fa I
Gross alpha

414 40+10 4542 (1.89 Acceptable

315 1515 16.67£1.15 0.90 Acceptable

918 45+11 2913.61 1.55 Acceptabic

10/20) 2947 30334113 (0.96 Acceptable
Gross beta

4/14 140421 113.6743.2] 1.23 Acceptable

515 4415 48.33%1.53 0.91 Acceplable

w Lthe
9/18 5045 173 1.61 Belowthe
control limit*

10/20 5310 46.67+0.58 1.14 Acceptable
23QPU

1724 16.8+1.7 33.9+1.3% 0.50 Outlier?

8721 0+0.9 864053 1.05 Acceptable
226Rq

4/14 c c c c

10/240) c c ¢ ¢
28R,

4/14 IS c ¢

10/20 4 c ¢
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Table 10.31 (continued)

Analysis and V"IUC“__(_F_’(:I-_/_“_”_U)'{ - Ratio” Performance
{EPA/K-25) evaluation

sample data EPA K-25

Water (pCi/L)

16,
6/5 141414 92421.63 1.53 Outlier?
Below th
10/9 175418 141+4.58 1.24 cowthe
control limit"
U
3/13 25343 21.3310.64 119 Acceptable
4/14 443 371017 1.08 Acceptable
724 413 2.9+0.36 1.38 Acceptahle
1720 10,243 7.03H).29 1.29 Acceptable
/13 15,253 9.7+0.2 157 Below the
control limit
89gr
4114 c c C ¢
10/20 C ¢ c ¢
QUS[.
4/14 ¢ ¢ ¢ o
1/20 ¢ I ¢ ¢
(\SZn
6/5 99110 91.67+4.04 1.08 Acceptable
10/9 148£15 4745 1.01 Aceeptable
Adr (pCitither)
Alpha
327 745 15.67H1.58 0.45 Acceptable
8/28 30+30 7671153 (3.80 Acceptable
Beta
3127 41+5 983 042 Outlier
8/28 6UE10 68.67+1.15 1.00 Acceptable
Mg,
3127 1545 3£2.65 5.00 Outlier?
#7128 I8 15 I's C
137
3727 10£5 9.6743.79 1.03 Acceptable

8/28 18+5 16.67£1.15 .08 Acceptable

“Values and uncertainty were provided by the EPA and are published as provided.

"Ratio is given as an indication of performance in comparison 10 EPA values. Ratio 's not used as a measure of acceptability of
data and may vary widely in relation to the individual precision assogiated with a particular radionuclide.

“No data reported.

“Reason for results is unknown.

“Dilution crror.
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Table 10.32. DOE Environmental Measurements Laboratory (EML.) Quality Assessment

Program (QAP), Y-12 Analytical Services

Parameter EML Y-12 Y-12 percent Ratio Performance
value value error? (Y-12/EML) evaluation
QAP-36, May 1992
Air filter”
Mn 597 6.6 7 1.11 Acceptable
¥Co 7.93 8.0 3 1.01 Acceptable
800 5.81 59 4 1.02 Acceptable
B34cg 4.44 49 5 110 Acceptable
B 5.76 6.0 6 1.04 Acceptable
1Mee 63.9 73 2 1.14 Acceptable
238py 0.270 0.26 23 0.96 Acceptable
239py 0.285 0.30 19 1.05 Acceptable
HAm 0.334 0.38 15 1.14 Acceptable
By 0.100 0.10 19 1.00 Acceptable
By 0.100 0.10 19 1.00 Acceptable
U 0.200 0.21 0 1.05 Acceptable
U, pg/filter 7.88 7.8 0 0.99 Acceptable
Soit’
38py 0.050 0.21 133 420 Unacceptable
239py 25.5 25 14 098 Acceptable
My 29.7 24 i8 0.81 Acceptable
D8y 20.6 25 18 0.84 Acceptable
U 593 51 0 0.86 Acceptable
U, ug/s 2.34 0.99 0 0,42 Unacceptabie
. b
Vegetation
oy 204 1100 70 374 Unacceplable
Dy 1.08 33 60 106 Unacceptable
239py 0.311 0.61 180 1.96 Unacceptable
Am 0.210 0.01 ] 0.05 Unacceptable
Water
H 227 220 5 0.97 Acceptable
M 56.6 58 3 1.02 Acceptable
8 94.0 98 0 1.04 Acceptable
13 71.8 76 1 1.06 Acceptable
Wi 84.6 84 2 0.99 Acceptable
1HCe 189 193 1 1.02 Acceplabic
238py (1450 .43 13 0.96 Acceplable
239py 0.580 0.47 14 0.81 Acceplable
M AmM 0.510 0.51 0 1.00 Acceptable
3y 0.415 0.70 21 1.69 Unacceptable
L8y 0.423 2.5 15 5.91 Unacceptable
9] 0.838 4.1 ig 4.89 Unacceptable
U, pg/mL 0.330 032 0 G.97 Acceptable
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Table 10.32 (continued)

Parameter EML Y-12 Y-12 percent Ratio Performance
value valuc error {Y-12/EML) evaluation
QAP-37, November 1992
Air ﬁ[rerﬂ
"Be 308 250 6 0.81 Acceptable
34Mn 259 24 62 093 Acceptable
¥Co 6.40 5.2 5 0.81 Acceptabie
50Co 3.06 29 13 0.95 Acceptable
gy 0,137 0.17 4] 1.24 Acceptable
3¢y in 3.1 9 .83 Acceplable
ey 582 5.2 7 (.89 Acceptable
e 433 34 52 0.79 Acceptabic
238py 0.042 0.026 76 0.62 Acceplable
239py 0.045 0.027 74 .60 Acceptable
MAm 0.032 0.05 39 1.56 Unacceprahle
U 0.033 0.03 66 0.92 Acceptable
U, ug/F 1.28 1.30 0 1.02 Acceplable
Soil”
40K 384 90 33 0.23 Unacceptahle
slgy 0.57 2.5 20 0.26 Unacceplable
3¢y 285 270 3 0.95 Acceptable
38py 219 20 17 0.91 Acceptable
39py 7.76 5.8 25 0.75 Acceptahle
MlAm 1.83 6.5 29 355 Unacceptable
U 588 53 20 0.90 Acceptable
U. png/g 2.32 0.973 0 0.42 Unacceptable
Water

H 118 120 16 1.02 Acceptable
Mn 333 37 4 111 Acceplable
0Cg 27.8 30 1 1.08 Acceptable
208y 2.20 1.67 26 0.76 Acceptable
ey 44.1 52 2 118 Accepiable
13705 29.0 32 5 1.10 Acceptable
144Ce 51.2 59 4 1.15 Acceptable
B38py, 1.97 1.7 14 (.86 Acceplablc
39py 0.238 0.23 0 0.97 Acceplable
M Am 0.205 0.42 50 205 Unacceptable
u 0.230 0.25 32 109 Acceptable
U, pg/mL 0.009 (.009 0 0 Acceplable

“Units = bg/filter unless otherwise indicated.
"Units = bg/kg unless otherwise indicated.
“Units = bg/L unless otherwise indicated.
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Table 10.33. DOE Environmental Measurements l.aboratory (EML) Quality Assessment
Program (QAP), ORNL Low-Level Radiochemical Laboratory, March 1992

Parameter EML ORNL ORNL Raltio Performance
value value % errord (ORNL/EML)® evaluation
Air (pCiffilter)
"Be 0.286E+02 0.300E+02 6 1.05 Acceplable
#IMn 0.597E+01 {.650E+01 3 1.09 Acceptable
3Co 0.793E+01 (.760E+01 3 0.96 Acceptabie
¥ 0.581E+01 0.620E+01 3 1.07 Acceptable
gy 0.207E+00 0.410E+00 19 1.98 Unacceptable
13¢5 0.444E+01 0.440E+01 1 0.99 Acceptable
Rl e 0.576E+01 0.620E+01 3 1.08 Acceptabie
M3¢e 0.639E+02 0.710E+02 1 1.11 Acceptable
¥py 0.270E+00 0.300E+00 6 1.11 Acceptable
B39py 0.285E+00 (.300E+00 6 1.05 Accepiable
Hliam 0.334E+00 (1.330E+00 6 0.99 Acceptable
U. Bqg 0.200E+00 0.180E+{0) 16 0.90 Acceptable
Soil (pCirg}
0K 0.719E+03 0.720E+03 6 1.00 Acceptable
gy 0.450E+01 ¢.770E+01 55 1.71 Unacceptable
37Cs 0.523E+01 0.520E+01 36 0.99 Acceplable
138py, 0.5C0E-01 0.200E-01 850 0.40 Unacceptable
23py 0.255E+02 0.280E+02 14 1.10 Acceptable
2Am (.700E-01 0.400E-01 e 0.57 Acceptable
L. By 0.593E+02 0.230E+02 13 0.39 Unacceptable
Vegetation (pCi/g)
30K 0.294E+03 0.320E+03 18 1.09 Acceptable
Ngy 0.376E+03 (. 380E+03 5 1.01 Acceplable
1¥7¢y 0.246E+02 0.260E+02 11 1.06 Acceptable
28py 0. 108E+01 0.120E+01 25 1.11 Acceptable
3%py 031TE+00 0.360E+00 52 1.16 Acceptable
Blam 0.210E+00 0.440E+00 63 2.10 Unacceptable
Water (pCi/mL)

*H 0.227E+03 0.240E+03 12 1.06 Acceptable
Mn 0.566E+02 0.560E+02 | 0.99 Acceptable
80Co 0.940E+02 0.950E+02 1 1.0t Acceptable
905, 0.213E+01 .240E+01 16 1.13 Acceptable
PHey 0.718E+02 0.720E+(12 2 1.00 Acceptable
3¢y 0.846E+02 0.890E+02 1 1.05 Acceptable
e 0.189E+03 0. 180E+03 5 0.95 Acceptable
8py 0.450E+00 0.480E+00 10 1.07 Acceptable
L3%py 0.580E+00 0.540E+00 11 0.93 Acceptable
HAm 0.510E+00 0.540E+00 16 1.06 Acceptable
U, Bqg 0.838E+00 0.740E+00 14 0.88 Acceptable

“Counting error = 2 sigma.
PIf ratio (ORNL/EML) falls within 0.5-1.5, then result is acceptable.
“Percentage of error reported was >1000%.
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Table 10.34. DOE Environmental Measurements Laboratory (EML.) Quality Assessment
Program (QAP), ORNL Low-lLevel Radiochemical Laboratory, September 1992

Parameter EML. ORNL ORNL Ratio Performance
value value % error? {ORNL/EMLY evaluation
Air (pCiffilter}
"Be (.308E+03 0.280E+03 3 0.91 Acceptable
54Mn 0.259E+02 0.260E+07 3 1.00 Acceptable
*1Co 0.640E+01 0.560E+01 8 0.88 Acceptable
80Co 0.306E+01 0.320E+01 9 1.05 Acceplable
0gr 0.137E+00 0.510E+00 39 37 Unacceptable
3¢y 0.372E+01 0.300E+01 13 0.81 Acceptable
31¢s 0.582E+01 0.570E+01 7 0.98 Acceptable
14, 0.433E+02 0.360E+02 2 .83 Acceptable
38py 0.420E-01 0.300E-01 53 0.71 Acceptable
3%y 0.450E-01 0.320E-01 46 0.71 Acceplable
M Am 0.320E-01 0.240E-01 74 0.75 Acceplable
U, Bq 0.326E-01 0.390E-01 56 1.20 Acceptable
Soil (pCirg)
40K (.384E+03 0.400E+03 12 1.04 Acceptable
903y 0.957E+01 0.940E+01 as 0.98 Acceptable
137Cs 0.285E+03 0.290E+03 -3 1.02 Acceptable
8py 0.219E+02 0.150E+02 20 0.68 Acceptable
B9y 0.776E+01 0.520E+01 28 0.67 Acceptable
21Am 0.183E+01 (.950E+00 52 0.52 Acceptable
U, Bq (.588E+02 0.130E+02 23 0.22 Unacceptable
Vegetation (pCi/g)
K 0.101E+04 0. 100E+04 10 0.99 Acceptable
05t 0.489E+03 0.500E+03 4 1.02 Acceplable
13705 0.292F+02 0.300E+02 10 1.03 Acceptable
38py 0.125E+01 0.100E+0] 50 0.80 Acceptable
29py 0.379E+00 0.330E+00 87 0.87 Acceptable
HlAm 0.242E+00 0.300E+00 146 1.24 Acceptable
Water (pCi/mL)

*H 0.118E+03 0.120E+03 25 1.02 Acceptable
$Mn 0.333E+02 0.340E+02 2 1.02 Acceptable
80Co 0.278E+02 0.280E+02 3 1.01 Acceptahle
20905r 0.220E+01 0.290E+01 27 1.32 Acceptable
340 0.441E+02 0.480E+02 6 1.09 Acceptable
Bes 0.290E+(32 0.360E+02 2 1.24 Acceptable
1440, 0.512E+02 0.530E+02 5 1.04 Acceptable
38py 0.197E+01 0.200E+01 10 1.02 Acceptable
Dpy 0.238E+00 0.280E+00 25 1.18 Acceptable
241 Am 0.205E+00 0.160E+00 62 0.78 Acceptable
U.Bg 0.230E+00 0.210E+00 52 0.91 Acceptable

“Counting error = 2 sigma.
#If ratio (ORNL/EML) falls within 0.5-1.5, then result is acceptable.
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Table 10.35. DOE Environmental Measurements Laboratory (EML) Quality Assessment

Program {QAP), K-25 Site, March 1992

Parameter EML value K-25 value Erm(l;;/o])(—ﬁ (KQR;];LL) Z?:?J;?;Tf
Water (Bq/L)
*Mn 0.566 % 107 0551 x 10 1 0.97 +0.02 Acceptable
0co 0.940 x 107 0.944 x 107 0 1.00 +0.01 Acceptable
gy 0.213 x 10* 0.130 % 10" 1 0.61 +0.17 Acceptable
s 0.718 x 10* 0.744 x 107 0 1.04 +0.02 Acceptable
s 0.846 x 10° 0.873 x 107 1 1.03 £0.03 Acceptable
]j: 0.189 x 103 0.183 x 103 1 0.97 +0.02 Acceptable
;gpu 0.450 x 100 0.531 x 100 6 1.18£0.12 Acceptable
“Pu 0.596 x 10 0.580 % 10 5 1.03 £0.09 Acceptable
1 Am 0.510 % 10° 0.124 x 10° 16 0.24 +0.04 Unacceptable”
U (pCi/mL) 0.83 x 10" 0.717 % 10° 8 0.86+0.12 Acceptable
Alr (Bg/filter)
$4Mn 0.597 x 10" 0.606 % 10" 6 1.02 £0.08 Acceptable
Teo 0793 x 10! 0.698 % 10! 2 0.88 + 0.04 Acceptable
o 0.581 x 10 0.573 % 10' 5 0.99 +0.07 Acceptable
gy 0.207 x 10° 0.143 % 10° 181 0.69 + 1.26 Acceptable
e 0.444 % 10! 0.475 x 10 4 107 £0.07 Acceptable
e 0.576 x 10" 0.607 x 10" 6 105 = 0.08 Acceptable
ce 0.639x 10’ 0.723x 10’ 2 113+006  Acceptable
N Pu 0.270 % 10 0.317 % 10 8 117011 Acceplable
%y 0.285 x 10° 0.305 x 10° 8 £07+0.14 Acceptable
' Am 0.334 % 10° 0.348 x 10° 9 1.04 +0.11 Acceptable
U (pCiffilter) 0.200 % 10° 0232 x 10° 10 1.16+0.13 Acceptable
Soil (Bg/g)

ey 0.523 x 10} 0.541 x 10" 388 1.03 +4.02 Acceptable
39, 0.255 % 102 0.262 = 107 6 1.03+0.10 Acceptable
U (pCifkg) 0,593 x 10° 0.160 x 107 12 0.27+0.03 Unacceplable

4 Acceptable ratio 15 0.5 tol.5.
#No cause can be determincd for results.
“No tracer used in the analysis.
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Table 10.36. DOE Environmental Measurements Laboratory (EML) Quality Assessment
Program (QAP), K-25 Site, September 1992

Parameter EML, value K-25 vatue Erro(i,jol)(-ZS K- ;{5%?\414) iig;;r::;;?
Water (Bg/L)
**Mn 0.333 x 107 0327 x 102 5 0.98 +0.06 Acceptable
:"3’4(:0 0.278 x 10§ 0.292 x 102 4 1.05 £ 0.06 Acceptable
137Cs 0.441 x 102 0.455 x 102 3 1.03 £0.06 Acceptable
144CS 0.290 x 102 0.296 x 102 5 1.02+0.07 Acceptable
ch 0512 x 10‘ 0.544 x 10 11 1.06 +0.13 - Acceptable
Pu 0.197 x 10 0.207 x 10! 12 1.05+0.14 Acceptable
39%py 0.238 x 10° 0.282 x 10° 32 1.18 +0.40 Acceplable
U (pCi/mL) 0.230 x 10° 0.211 x 16° 38 0.92 +0.35 Acceptable

Air (Bgffilter)

"Be 0.308 x 10° 0.292 x 10° 3 0.95+0.04 Acceptable
>*Mn 0.259 x 10 0.249 % 10° 2 0.96 +0.04 Acceptable
*TCo 0.640 x 10' 0.618 x 10" 3 0.97 £ 0.06 Acceptable
80cq 0.306 x 10" 0.307 x 10" 7 1.00£0.10 Acceptable
Pies 0372 % 10" 0.325 x 10! 6 0.87 £ 0.06 Acceptable
s 0.582 x 10! 0.525 % 10! 7 0.98 + 0.05 Acceptable
e 0.433 x 102 0.425 x 102 4 0.98 + 0.05 Acceptable
BEpy, 0.420x 107" 0.734 10 25 175+ 0.48 Unacceptable
2%py 0.450 x 107" 0.456 x 10~ 32 1.01+0.34 Acceptable
U (pCiffilter) 0.326 x 107! 0.309 x 107 42 0.95+0.42 Acceplable

“Acceptable ratio is 0.5 to 1.5.
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Table 10.37. Proficiency Environmental Testing Control Program, Y-12 Analytical Services,
Environmental Monitoring/East Laboratory, CY 1992, Level 1 Concentration

Average Average number Performance®
Parameter recovery® of standard
(%) deviations? Acceptable Warning Unacceptable
Biochemical oxygen demand 103.5 0.638 11 0 0
Chemical oxygen demand 93.5 1.439 12 0 0
Total organic carbon 105.4 0.797 11 1 0
Ammonia nitrogen 99.9 0.248 12 0 8
Nitrate nitrogen 110.2 0.558 11 0 )
Phosphate-P 1024 0,404 12 0 0
Kjcldahl nitrogen 117.2 0416 1 0 0
Total phosphorus 96.9 0,282 12 0 0
Total suspended solids 83.7 0.771 12 0 0
Total dissolved solids 98.7 1.029 11 1 0
(il and grease 98.4 0.518 11 0 0
Alkalinity 99.9 (0.288 12 0 0
Calcium 101.1 0.298 12 0 0
Chiloride 98.6 0.388 12 0 N
Conductivity 89.9 0.388 12 0 0
Magnesium H.6 0314 12 0 0
Potassium 104.3 0.443 12 0 0
Sodium 100.9 0,254 12 0 0
Sulfate 101.0 0.291 12 0 (}
Total hardness 1013 (.355 12 0 0
pH 96.4 0.781 12 0 £
Aluminum 4.7 0.450 12 0 0
Antimony 102.3 (1.589 12 0 0
Arsenic 97.0 0.823 10 i 0
Barium 101.8 (0.529 12 0 0}
Beryilium 101.0 0.461 12 0] ()
Boron 103.7 0.280 12 0 5]
Cadmium 107.5 0777 i1 0 !
Chromium 102.4 {.260 12 0 {)
Cohalt 101.8 0.404 12 0 ()
Copper 1051 0.670 11 1 0
ron 111.4 0.791 11 & ]
[ead 102.9 616 12 0 ()
Maneanese 102.2 0.50} 12 8] 0
Mercury 100.9 0(0.249 11 0 0
Malyhdenum 101.3 0.538 12 0 0
Nickel 103.5 (.486 12 0 0
Sclenium 99 4 0.574 12 0 U]
Silver 99 8 (2.368 12 0 0
Thatlium 93.5 0.577 Ll 0 0
Vanadium 102.7 0417 12 0 0
Zinc 1117 0720 i 1 0
Phenol 94.9 0.503 12 { ()
Cyinide 94.0 1570 12 0 0
Residual chlorine 100.0 0.437 11 0 0
Fluoride 101.7 1.080 10 I 1
Hexavalent chromium 983 0895 10 Q 0
Uranium 5933 0.807 i1 (y 0
Organics
Benzene G4.0 1.076 o 0 0
Chlorobenzene 128.4 0.940 O 2 0
|.2-Dichlorobenzene 99.3 1.004 5 0 ]
Fthvlbenzene 1059 1.041 7 1 0
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Table 10.37 (continued)

Average Averape number Performance*
Parameter recovery® of standard
(%) deviations” Acceptable Warning Unacceptable
Toluene 123.6 1.072 5 0 0
Carbon tetrachloride 960.6 0.847 6 0 0
Chloreform 100.8 (0.836 9 0 0
1,2-Dichloroethane 0R.8 0.064 I 0 0
Methylene chloride 110.0 (1.689 4 1 0
Tetrachloroethene 94.7 0.682 7 0 0
1.1,1-Trichloroethane 92.8 0.666 7 0 0
1,1,2-Trichloroethanc 82.6 1.046 7 0 0
Trichloroethene 91.1 0.493 4 0 0
4-Chloro-3-methyl phenol 79.6 0.387 8 Q 0
2-Chlorophenol 81.3 (.835 8 0 0
2,4-Dichlorophenol 73.4 0.545 4 0 0
2,4-Dinitrophenol 86.2 1.281 6 1 0
2-Mcthyl-4,6-dinitrophenol 97.0 1.225 2 0 0
2-Nitrophenol 79.2 0.638 8 0 0
4-Nitrophenol 70.4 0.708 6 0 0
Pentachlorophenol 106.3 1.323 6 0 0
Phenol 713 0.871 4 0 0
2,4,6-Trichlorophenol 80.9 0.296 6 0 0
Bis(2-ethylhexyl) phthalate 278 1.580 I | 0
Di-n-butylphthalate 56.8 0.872 6 1 }
Diethylphthalate 41.2 1.155 5 2 0]
Dimethylphthalate 62.5 0.821 3 0 0
2 4-Dinitrotoluene 86.9 (1.563 3 0 (}
2,6-Dinitrotoluene 84.3 511 5 0 (}
Isophorone 80.0 (1.386 5 0 ¢
Nitrobenzene 78.9 0.564- 6 0 {
Accnaphthene 86.0 0.517 6 0 {}
Anthracene 926 0.471 4 0 {)
Benzo {a) pyrene 99.6 0.100 1 0 {
Chrysene 479 2.376 1 0 |
Napthalene 79.5 0.537 5 0 0
Phenanthrenc 037 0.548 6 0 0
Pyrene 08.7 0.473 5 0 0
Bis (2-chlorocthyl) cther 74.8 0.820 5 0 0
1,2-Dichlorobenzene 73.0 0.427 5 0 0
1,4-Dichlorobenzene 71.3 0.499 7 0 0
Hexachiorobenzene 63.7 1.115 1 0 0
Hexachlorobutadiene 724 0.408 4 ] 0
Hexachlorocyclopentadiene 88.0 1.790 1 1 0
Hexachlorocthane 60.4 0.434 2 ( 0
i.2,4-Trichlorobenzene 80.6 0.842 3 O 0
Aldrin 58.6 0.775 4 0 0
Gamma-BHC B8.8 0.542 k! 0 0
44°-DDT 88.9 0.352 2 0 0
Dieldrin 137.0 3476 1 0 1
Endrin 81.1 1.048 1 0 0
Heptachlor 830 L.116 3 0 1

“Average of all results for the Y-12 Environmental Monitoring/East Laboratory. All parameters were not measured every month.

PThe average number of standard deviations from the mean of all participants. The number of participant laboratories varied
depending on the parameter and the month.

“The adopted limits place the warning {marginal) level at 1.96 standard deviations and the acceptance level at 2.58 deviations {rom
the mean.
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Table 10.38. Proficiency Environmental Testing Control Program, Y-12 Analytical Services,
Environmental Monitoring/East Laboratory, CY 1992, Level 2 Concentration

Average Average number Performance®
Parameter recovery” of standard
(%) deviations” Acceptable Warning Unacceptable
Biochemical oxygen demand 105.5 0.537 10 0 0
Chemical oxygen demand 120.0 1.482 11 0 |
Total organic carbon 102.7 (.344 12 0 G
Ammonia nitrogen 983 0.359 12 0 O
Nitrate nitrogen 106.5 0.662 11 0 G
Phosphate-P 102.0 (0.404 12 0 0
Kjeldahl nitrogen 108.9 0.557 10 1 8}
Total phosphorus 100.3 0.268 12 0 (
Total suspended solids 91.6 0.612 12 0 0
Total dissolved solids 98.6 0.769 10 2 0
Qil and grease 92.1 0.521 11 0 0
Alkalinity 102.8 0.309 12 0 0]
Calcium 101.3 0.275 12 0 0
Chloride 99.3 0.445 12 0 0
Conductivity 9.2 0.377 12 0 0
Magnesium 102.0 0.362 12 0 0]
Potassium 101.3 0.528 11 1 O
Sodium 100.4 0.290 12 0 0
Sulfate 101.5 0.606 12 0 0
Total hardness 101.6 0.442 12 9] {
pH 97.0 0.759 12 0 0
Aluminum 100.8 0.266 12 0 0]
Anlimony 103.3 0.516 12 0 0
Arsenic 98.6 0.228 12 0 0
Barium 161.3 0.451 12 0 {
Beryllium 131.0 0.537 12 0 0
Boron 101.4 (.333 12 0 0
Cadmium 104.1 (1.548 12 0 0
Chromium 162.3 (.349 12 0 0
Cobalt 101.8 0.454 12 0 {
Copper 103.9 0.611 12 0 0
lron 101.4 (0.425 11 1 ¢
I.cad 103.2 0.576 12 0 0
Manganese 10417 0.387 12 0 0
Mercury 102.3 0.273 I 0 i
Molvbdenum 1011 0,406 12 0 )
Nickel 100.5 0,286 12 0 0
Seleniom 142.8 5,533 il 0 |
Silver 1011 (.310 12 Q 0
Thallium 96.9 0.228 12 0 0]
Vanadium 101.3 1,471 12 0 0
Zinc 103.4 (0.552 12 () 0
Phenal 929 0.794 11 1 0
Cyunide 928 0,671 10 2 ¢
Residual chlorine 91.8 0.361 1] 0 (3
Fluoride 100.5 0.805 11 1 (3
Hexavalent chromium 107.7 1.69( 7 2 ]
Uranium 89.6 0.892 11 0 0
Organics
Benzene 101.1 0.306 8 0 0
Chlarohenzene 98.2 0.365 8 0 0
1.2-Dichlorobenzene [18.6 1.243 4 | 0
Ethylbenzene i08.4 0.738 7 I 0
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Table 10.38 (continued)

Average Average number Performance®
Parameter recovery of standard Unacceptable
(%) deviations” Acceptable Warning
Toluene 94.2 (1.384 5 0 0
Carbon tetrachloride 103.0 0.478 6 0 0
Chloroform 102.7 0.433 9 0 0
1.2-Dichloroethane 108.1 (1,784 1 0 0
Methylene chloride 110.5 0.469 5 0 0
Tetrachloroethene 102.8 0.652 7 0 0
1,1,1-Trichloroethanc 104.2 (1422 7 0 0
1,1,2-Trichloroethane 101.3 0.511 7 O 0
Trichloroethene 101.7 (.542 4 0 0
4-Chloro-3-methyl pheneol 85.2 0.438 8 0 0
2-Chlorophenol 76.0 0.679 8 0 0
2. 4-Dichlorophenol 77.8 0.601 4 0 0
2,4-Dinitrophenol 0938 0.699 7 0 0
2-Methyl-4,6-dinitrophenol 952 0.652 2 0 0
2-Nitrophenol ‘ 851 0.807 8 0 0
4-Nitrophenol 732 0.636 6 0 0
Pentachlorophenol 104.7 1.010 5 1 0
Phenol 72.4 0.607 5 0 0
2.4.6-Trichlorophenol 853 0.498 6 0 0
Bis(2-Ethylhexy!) phthalate 63.2 0.539 2 0 O
Di-n-butylphthalate 50.6 0.645 7 0 0
Dicthylphthalate 305 1.180 6 1 0
Dimethylphthalate 337 0.681 3 0 0
2,4-Dinitrotoluene 98.2 0.898 3 0 0
2,6-Dinitrotolucne §9.2 0,621 5 0 0
Isophorone 779 0,192 5 Q (
Nitrobenzene 81.2 0.379 6 4] 0
Acenaphthene 84.3 0.505 6 0 0
Anthracene 94.6 0.901 4 0 0
Benzo (a) pyrene B8.1 0.232 1 0 0
Chrysene 77.7 1.314 2 ] 0
Napthalene 86.0) 0.542 3 0 0
Phenanthrene 923 0.637 6 Q 0
Pyrenc 98.0 0.547 5 0 0
Bis (2-chloroethyl) ether 78.2 0.577 5 0 0
1,2-Dichlorobenzene 74.6 0.664 5 0 0
1.4-Dichlorobenzene 75.0 0.636 7 0 0
Hexachlorobenzene 81.0 (.158 ! h; it
Hexachlorobutadicne 839 1967 4 (} 0
Hexachlorocyclopentadicne 64.9 (308 2 0 0
Hexachloroethane 76.8 (1832 2 0 0
1,2,4-Trichlorobenzene 78.3 0.645 8 0 0
Aldrin 62.8 0.758 4 4] 0
Gamma-BHC 76.6 0.419 3 0 0
44-DDT 89.9 0.067 2 0 0
Dieldrin 84.8 0.217 3 0 0
Endrin 80.0 0.803 1 0 0
Heptachlor 65.4 0.475 4 ( 0

“Average of all results for the ¥-12 Environmental Menitoring/East Laboratory. All parameters werc not measured every month.

PThe average number of standard deviations from the mean of atl participants. The number of participant laboratories varied
depending on the parameter and the month.

The adopted limits place the warning (marginal) level at 1.96 standard deviations and the acceptance level at 2.58 deviations from
the mean,
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Table 10.39. Proficiency Environmental Testing Contrel Program, Y-12 Analytical Services,
9995 Waste Monitoring Laboratory, CY 1992, Level 1 Concentration

Average Avcrage number Performance®
Parameter recovery” of standard
(%) deviations® Acceptable Warning Unacceptable
Chemical oxygen demand 75.8 1.869 3 0 1
Total organic carbon 104.9 0.336 1 0 0
Oil and grease 941 1.128 3 0 0
Alkalinity 105.1 0.757 5 0 0
Chloride 99.4 0.212 5 0 0
Sulfate 104.3 0.604 5 0 0
Mercury 1119 (.467 5 0 0
Phenol 102.0 (.506 7 0 0
Cyanide 114.6 1.226 5 0 1
Fluoride 032 1.082 3 0 1
Organics

Benzene 1011 0.262 6 0 0
Chlorobenzene 103.6 0269 3 0 o]
1.2-Dichlorobenzene 100.6 0.297 3 0 ()
Ethylbenzene 84.2 1.075 6 0 0
Toluene 102.2 0.571 3 ) 9]
Carbon tetrachloride 93.6 0.517 4 ¢ 0
Chloroform 101.1 0.233 6 0 0
1.2-Dichlorocthanc 1019 0.330 1 8] )
Methylene chloride 104.0 0.247 4 {} {)
Tetrachloroethene 97.0 0.408 3 0 0
F.1.1-Trichioroethane 96.4 0.338 5 0 0
I.1.2-Trichlorocthanc 106.6 0.504 4 0 0

4 0 0

Trichlorocthene 100.7 0.514

“Average of all results for the Y-12 9995 Waste Monitoring Laboratory. All parameters were not measured every month,

"The average number of standard deviations from the mean of all participants. The number of participant laboratorics varied
depending on the parameler and the month.

“The adopted limits place the warning (marginal) level at 1.6 standard deviations and the acceptance level at 2.58 deviations from

the mean,
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Table 10.40. Proficiency Environmental Testing Control Program, Y-12 Analytical Services,
9995 Waste Monitoring Laboratory, CY 1992, Level 2 Concentration

Average Average number Performance®
Parameter recovery? of standard
(%) deviations? Acceptable Wamning Unacceptable
Chemical oxygen demand 64.1 1.158 4 0 ¢
Total organic carbon 102.9 0.090 1 0 ¢
Qil and grease 95.5 0.543 5 0 0
Alkalinity 113.7 0.866 5 0 0
Chloride 100.1 0.303 5 0 0
Sulfate 100.5 0.376 5 0 0
Mercury 1137 0.664 5 0 0
Phenol 103.1 0.655 7 0 0
Cyanide 95.0 0.504 7 0 0
Fluoride 93,2 1.082 3 0 1
Organics
Benzene 102.1 0.286 6 0 0
Chlorobenzene 102.5 0.321 5 0 0
1,2-Dichlorobenzene 99.9 0.514 3 0 0
Ethyibenzene 84.9 1.185 6 0 0
Toluene 100.4 0.330 3 0 0
Carbon tetrachloride 93.8 0.566 4 0 0
Chloroform 99.3 0.195 6 0 0
1,2-Dichloroethane 98.3 0.047 1 0 0
Methylene chloride 164.0 0.440 4 0 0
Tetrachlorocthene 95.6 0.387 5 0 0
1,1,1-Trichloroethane 954 0.280 5 0 0
1,1.2-Trichlorocthane 108.5 0.404 4 ] 0
Trichloroethene 103.7 0.720 4 0 0

@ Average of all results for the Y-12 9995 Waste Monitoring Laboratory. All parameters were not measured every month.

#The average number of standard deviations from the mean of all participants. The number of participant laboratories varied
depending on the parameter and the month.

“The adopted limits place the warning (marginal) level at 1.96 standard deviations and the acceptance level at 2.58 deviations from

the mean.
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Table 10.41. Proficiency Environmental Testing Control Program, ORNL, CY 1992
Level 1 Concentration, Inorganics

Average Average number Performance
Parameter recovery of standard
(%) deviations? Acceptable® Marginal® Unacceptable®
Biological oxygen demand 99.5 0.59 11 0 0
Total organic carbon 101.2 (.74 2 ¢ 0
Chemical oxygen demand 105.9 1.44 4 0 0
Ammonia as nitrogen 105.5 0.27 12 0 0
Nitrate as nitrogen 994 0.39 12 0 0
Orthophosphate as phosphate 110,1 335 5 | 6
Total phosphorus 95.7 0.34 9 0 0
Total suspended solids 89.7 0.82 12 0 0
Total dissolved solids 104.0 0.55 11 0 0
Oil and grease 99.3 0.38 i2 0 0
Alkalinity 96.7 0.44 2 0 0
Calcium g8.2 0.39 3 0 0
Chloride 1025 0.71 12 0 0
Conductivity 93.6 0.45 12 0] 0
Magnesium 98.9 0.29 3 0 0
Potassium 96.0 0.59 3 0 O
Sodium 97.1 0.72 3 0 0
Sulfate 954 0.40 12 0 0
Total hardness as CaCos 99.5 0.43 12 ] 0
pH 100.7 0.61 12 0 0
Aluminum 96.3 (.46 11 0 1
Antimony 100.0 0.37 12 0 0
Arsenic 103.9 0.45 12 0 0
Barium 100.4 0.34 12 0 €
Beryllium 101.0 0.44 12 0 0
Boron 105.2 .29 12 0 0
Cadmium 101.6 0.21 12 ¢ 0
Chromium 99.7 (.34 12 0 0
Cobalt 994 0.20 11 0 0
Copper 99.7 .19 12 0 0
Iron 100.2 0.25 11 0 0
Lead 100.9 0.35 12 0 0
Manganese 98.7 0.23 12 0 0
Mercury 99.4 0.54 6 0 0
Molybdenum 100.0 0.32 12 ¢ 0
Nickel 99.2 0.32 11 0] 0
Selenium 95.9 047 12 0 0
Silver 99.2 0.14 12 ¢ 0
Thallium 101.6 0.34 4 ¢ 0
Vanadium 91.5 2.25 11 0] l
Zing 99.3 0.32 12 0 0
Phenol 98.3 0.35 12 0 0
Cyanide 103.5 .34 12 0 0
Total orgainc halides 915 (.78 5 1 0
Uranium 100.2 .64 11 0 0

“Average of all results at ORNL [A {ab. All parameters were not analyzed each month.

»The average number of standard deviations from the mean of all participants, The number of participant laboratories varied
depending on the parameters and the month.

“For EPA, the warning level is 1.96 standard deviations, and the acceptance level is 2.58 standard deviations from the mean.
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Table 10.42. Proficiency Environmental Testing Control Program, ORNL, CY 1992
Level 2 Concentration, Inorganics

Average Average number Performance
Parameter Tecovery of standard
(%) deviations? Acceptable® Marginal® Unacceptable©
Biological oxygen demand 107.5 0.87 10 1 0
Total organic carbon 943 072 2 0 0
Chemical oxygen demand 100.7 0.14 4 0 0
Ammonia as nitrogen 102.6 0.27 12 0 0
Nitrate as nitrogen 100.6 0.28 11 0] 0
Orthophosphate as phosphate 96.7 1.06 9 2 0
Total phosphorus 100.1 0.68 9 0 ¢
Total suspended solids 91.1 (.85 12 0 0
Total dissolved solids 104.6 .67 11 0 0
Oil and grease 06.2 0.51 12 0 0
Alkalinity 96.5 0.60 12 0 0
Calcium 96.6 0.43 3 &) 0
Chloride 103.6 1.05 9 0] 2
Conductivity 94.5 0.53 12 ¢ ¢
Magnesium 98.0 0.61 3 0 0
Potassium 99.0 0.33 3 0 0
Sodium 96.8 0.73 3 0 0
Sulfate 98.0 0.3 11 0 0
Total hardness as CaCo; 100.1 0.29 12 0 0
pH 100.6 0.72 12 0 0
Aluminum 98.1 0.23 12 ¢ 0
Antimony 1023 0.41 12 0 0
Arsenic 104.0 0.49 12 0 0
Barium 100.3 0.38 12 ¢ 0
Beryllivm 101.0 0.55 12 0 0
Boron 100.9 041 12 0 0
Cadmium 100.9 0.27 12 0 0
Chromium 100.8 0.19 12 0 0
Cobalt 98.6 0.30 11 0 0
Copper 100.4 0.31 12 0 0
Iron 130.4 0.40 11 o 0
Lead 98.8 0.54 11 0 1
Manganese 99.3 0.31 12 0 ¢
Mercury 100.5 0.21 6 0 0
Molybdenum 99.5 0.24 12 0 0
Nickel 100.0 0.28 11 0 0
Selenium 102.8 0.57 1 0 0
Silver 99.5 0.18 12 0 0
Thallium 98.5 0.61 4 0 0
Vanadium 98.1 0.56 12 0 0
Zinc 99.1 0.23 12 0 0
Phenol 99.2 0.38 12 0 0
Cyanide 106.6 0.42 12 0 0
Total orgainc halides 85.7 0.68 6 0 0
Uranium 99.8 0.59 3! 0 0

“Average of all results at ORNL IA lab. All parameters were not analyzed each month.
PThe average number of standard deviations from the mean of all participants. The number of participant laboratories varied
depending on the parameters and the month.
‘For EPA, the warning level is 1.96 standard deviations, and the acceptance level is 2.58 standard deviations from the mean.
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Table 10.43. Proficiency Environmental Testing Contro! Program, ORNL, CY 1992
Level 1 Concentration, Organics

Average Average number Performance
Parameter recovery of standard
(%)? deviations? Acceptable® Marginal® Unacceptable®
Benzene 99.8 0.46 10 0 4]
Chlorobenzene 93.5 0.46 10 0 0
1,2-dichlorobenzene 100.7 0.30 6 0 ]
1.4-dichlorobenzene 90.2 0.45 1 0 0
Ethylbenzene 94.1 0.40 10 0 0
Toluenc 95.5 0.62 7 0 0
Carbon tetrachloride 88.0 0.68 7 0 0
Chloroform 5.1 0.69 11 0 0
1.2-dichloroethane 88.5 0.82 2 0 {}
Methylene chloride 101.9 0.30 7 ¢ 0
Tetrachloroethene 89.7 (.46 8 0 0
1.1, l-trichloroethane 90.1 0.60 9 0 0
1,1,2-trichloroethane 94.1 0.34 8 0 0
Trichloroethene 92.8 0.29 4 0 0
4-chloro-3-methylphenol 86.7 0.90 8 1 0
2-chlorophenol 76.1 0.69 10 0 0
2.4-dichlorophenc} 73.3 0.60 6 0 0
2 4-dinitrophenol 58.3 0.40 8 0 0
2-methyl-4.6-dinitrophenol 71.1 0.54 2 0 0
2-nitrophenol 79.4 0.88 8 1 0
4-nitrophenol 86.4 0.96 8 0 0
Pentachlorophenol 92.5 0.94 8 0 0
Phenol 76.1 0.90 6 0 0
2.4 6-trichlorophenol 74.6 0.50 7 ¢ {0
Bis(2-ethylhexyl)phthalate 63.4 0.57 5 0 0
Di-n-butylphthalate 104.0 0.96 8 0 0
Dicthylphthalate 104.4 1.19 8 1 0
Dimethylphthalate 859 0.82 ] 0 0
2 4-dinitrotoluene 84.6 0.55 4 0 0
2.6-dinitrotolucne 78.0 .56 6 0 0
Isophorone 80.3 0.60 7 0 0
Nitrobcnzene 76.2 0.40 7 0 G
Accnaphthene §2.7 0.72 6 1 0
Anthracene 95.5 0.87 5 0 §;
Benzo(a)pyrene 854 0.35 1 8] 0
Chrysene 922 0.22 3 0 0
Naphthalcne 78.5 0.90 5 1 0
Phenanthrene 106.4 1.19 5 1 0
Pyrene 92.5 0.69 7 0 0
Bis(2-chloroethyDether 73.9 0.61 7 0 0
1,2-dichlorobenzene 62.9 0.08 4 0 0
1.4-dichlorobenzene 56.8 0.77 7 0 8]
Hexachlorobenzene M4 1.22 2 0 0
Hexachlorobutadiene 42.5 1.23 4 0 0]
Hexachlorocyclopentadiene 37 0.89 4 0 ]
Hexachlorocthane 47.5 1.08 4 0 0
1.2.4-trichlorobenzene 66.3 0.57 10 0 0
Aldrin 55.2 1.16 T 2 0
Gamma-BHC 8(.3 0.36 6 0 G
44-DDT 828 0.32 7 0 0
Dieldrin 81.0 0.33 9 0 0
Endrin 06.9 042 4 0 0
Heptachlor 69.8 .70 8 0 0

“Average of all results at ORNL OAL group. All parameters were not analyzed each month.

FThe average number of standard deviations from the mean of all participants. The number of participant laboratories varied
depending an the parameters and the month.
“For EPA. the warning level is 1.96 standard deviations, and the acceptance level is 2.58 standard deviations from the mean.
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Table 10.44. Proficiency Environmental Testing Control Program, ORNL, CY 1992
Level 2 Concentration, Organics

Average Average number Performance
Parameter recovery of standard
(%8 deviations? Acceptable® Marginal® Unacceptable®
Benzene 96.6 0.40 10 0 0
Chlorobenzene 94.9 0.33 10 0 0
1,2-dichlorobenzene 100.8 0.42 6 0 &)
1,4-dichlorobenzene 91.0 0.50 1 0 0
Ethylbenzene 95.2 0.36 10 0 0
Tolyene 95.4 0.33 7 0 ¢
Carbon tetrachloride 92.7 (.65 7 0 0
Chloroform 96.7 032 11 0 0
1,2-dichloroethane 928 0.60 2 0 0
Methylene chloride 100.2 0.22 7 0 0
Tetrachloroethene 90.6 0.35 8 0 0
1,1,1-trichloroethane 92.7 0.47 9 0 0
1,1,2-trichloroethane 98.0 0.36 8 0 0
Trichloroethene 92.1 0.42 4 0 0
4-chloro-3-methylphenol 85.2 0.86 8 2 o
2-chlorophenol 68.9 0.59 10 0 0
2,4-dichlorophenol 71.4 0.63 6 0 0
2,4-dinitrophenol 74.7 053 8 0 \;
2-methyl-4,6-dinitrophenol 77.1 0.92 2 0 V]
2-nitrophenol 854 0.80 8 1 0
4-nitrophenol 81.6 1.14 8 0 0
Pentachiorophenol 91.5 0.65 B 0 0
Phenol 71.7 0.74 6 0 0
2,4,6-trichlorophenol 74.7 0.57 6 1 0
Bis(2-ethylhexyl)phthalate 534 0.73 5 o 0
Di-n-butylphthalate 71.3 041 8 )] 0
Diethylphthalate 88.2 0.85 9 0 0
Dimethylphthalate 737 0.59 8 0 0
2,4-dinitrotoluene 94.1 Q.61 4 0 0
2,6-dinitrotoluene 85.7 0.47 6 0 0
Isophorone 78.5 0.40 7 0 0
Nitrobenzene 76.1 0.45 7 0 0
Acenaphthene 77.7 0.62 7 0 0]
Anthracene 86.4 0.67 5 0 0
Benzo(a)pyrene 699 0.51 1 0 0
Chrysene 826 +.26 3 0 0
Naphthalene 758 .82 6 0O 0
Phenanthrene 94.0 0.85 6 0 0
Pyrene 81.2 0.65 7 0 0
Bis(2-chloroethyl)ether 69.8 0.53 7 0 0
1,2-dichlorobenzene 65.1 0.24 4 0 0
1,4-dichlorobenzene 52.5 0.67 6 1 0
Hexachlorobenzene 72.6 1.17 2 0 0
Hexachlorobutadiene 4513 0.92 4 0 0
Hexachlorocyclopentadiene 41.5 0.80 4 ); 0
Hexachioroethane 539 0.59 4 0 0
1,2,4-trichlorobenzene 64.5 0.54 10 0 0
Aldrin 54,9 1.12 8 1 0
Gamma-BHC 77.5 0.69 6 0 0
44 -DDT 80.6 0.32 7 0 0
Dieldrin 82.7 0.35 9 0 0
Endrin 108.3 0.47 4 0 0
Heptachlor 61.6 1.05 8 1 0

“Average of all results at ORNL QAL group. All parameters were not analyzed each month.

bThe average number of standard deviations from the mean of all participants, The number of participant laboratories varied
depending on the parameters and the month.

“For EPA, the warning level is 1.96 standard deviations, and the acceptance level is 2,58 standard deviations from the mean.
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Table 10.45. Proficiency Environmental Testing Control Program, K-25 Site, CY 1992

Level 1 concentrations

Average Average number Pesformance®
Parameter® recovery of standard
(952 deviations” Acceptable Marginal Unacceptable

Alkalinity 103.572 1.40 7 0 14
Aluminum 110717 0.50 8 0 0
Ammonia nitregen 131.990 0.58 7 0 ¢
Antimony 95.541 0.01 7 0 0
Arsenic 93.571 —1.46 ] 0 0
Barium 100.651 0.24 8 0 0]
Beryllium 93.718 -0.6! 8 0 0
Biochemical oxygen demand 106,958 0.54 7 0 1
Boron 103.868 0.10 7 0 0
Cadmiurm 102.524 0.36 8 0 0
Calcium 168.970 6.65 7 0 ¥
Chemicat oxygen demand 91.880 ~(.41 7 0 0
Chloride 101.644 0.39 & 0 0
Chromium 103.417 0.30 8 0 0
Chromism +6 93.263 -0.34 8 0 0
Cohalt 104.270 0.44 8 0 }
Conductivity 94 480 0.88 7 0 1
Copper 104102 0.46 8 0 0
Cyanide 87.283 -0.64 8 0] 0
Fluoride 102 880 0.36 8 0 0
fron 29.078 -0.01 8 0 0
Lead 90.551 —0.83 8 0 0
Magnesium 129444 385 7 0 1
Manganese 103.466 0.68 8 0 0
Mercury 99.186 —0.28 7 0 O
Melybdenum 99.671 19 7 0 o
Nickel 106.260 0.61 8 0 0
Nitrate nitrogen 87.160 —0.87 7 1 0
il and grease 88.409 -0.06 8 0 {)
Orthophosphate as P 96.264 —0.65 8 0 O
pH 100.758 0.53 ] 0 g]
Phenol 115.625 0.92 6 2 0
Potassium 105.254 .65 8 0 0
Selenium 92.576 -0.51 7 i 0
Silver 106.851 0.64 8 0 )
Sodium 1(4.288 0.59 B 0 0
Sulfate 98.128 -0.03 8 0 t
Thallium 92251 —1.31 8 0 0
Total dissolved solids 107.896 0.15 8 0 0
Total hardness (as CaCO1) 130.556 181 7 0 [«
Total Kjeldahl nitrogen 84.010 —0.74 1 0 0
Total organic carbon 100.635 .21 8 {} 9]
Total organic halides {TOx) 113,910 .34 3 0 (3
Tartal phosphorus 2s P 108.973 042 8 0 0
Total residual chlorine 83.044 082 7 1 0
Total suspended solids 84.018 -0.6% 8 0 {3
Uranium 101.436 0.29 8 0 0
Vanadium 102.693 0.32 8 0 0

102.872 0.10 8 0 0

Zinc

¢ Average of all results for K-25 Site. All parameters were not mcasured ¢very month,

#The average number of standard deviauens from the mean of all marticipants. The numbser of participant laboratories varied

depending on the parameters and the menth.
¢For the EPA, the warning (marginal) level is 1.96 standard deviations and the acceptance level is 2.58 standard deviations from

the mean.
JContaminated water.
“Instrument prohlems.

fNo cause for results could be determined.

'Dilution error.
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Table 10.46. Proficiency Environmental Testing Control Program, K-25 Site, CY 1992

Level 2 concentrations

Average Average number Performance”
Parameter” TECOVETY of standard
{ )" deviations? Acceptable Marginal Unacceptablc
Alkalinity 102.537 -0.02 8 0 0
Aluminum 109.145 0.55 8 0 0
Ammonia nitrogen 109.228 0.76 6 t 14
Antimony 96.605 -0.19 7 0 0
Arsenic 94,773 —0.52 7 1 0
Barium 100.091 0.14 8 0 0
Beryllium 94.599 -0.62 8 0 0
Biochemical oxygen demand 110.667 0.33 8 ¢ 0
Boron 100.969 0.21 7 0 0
Cadmium 103.602 0.49 8 0 0
Calcium 104.850 0.64 8 0 0
Chemical oxygen demand 83.448 -0.55 6 0 1
Chloride 101.201 0.30 8 0 0
Chromium 104.185 0.48 8 0 0
Chromium +6 92.659 -0.85 8 0 0
Cobalt 103.081 0.61 8 0 0
Conductivity 93.439 0.43 8 0 0
Copper 104.602 0.75 8 0 0
Cyanide 85.656 —0.86 8 0 0
Fluoride 106.892 0.80 8 0 0
Iron 101.925 0.27 8 0 0
Lead 102,184 -0.05 7 0 Y
Magnesium 107.351 1.15 8 0 0
Manganese 103.451 0.78 8 0 0
Mercury 96.301 .36 7 0 0
Molybdenum 97.871 -0.02 7 0 0
Nickel 107.075 0.89 8 0 0
Nitrate nitrogen 88.736 {198 7 0 0
Oil and grease 90.632 0.06 7 i 0
Orthophosphate as P 101.014 0.03 8 0 0
pH 99.929 0.24 8 0 0
Phenol 100.179 0.24 8 0] 0
Potassium 103.088 0.37 8 0 0
Selenium 91.544 -0.53 8 0] 0
Silver 103.775 0.58 8 0 0
Sodium 104.245 0.60 3 0 0
Sulfate 98.826 -0.22 8 0 0
Thallium 90.409 -0.55 7 1 0
Total dissolved solids 104.682 0.14 8 0 0
Total hardness (as CaCO3) 97.490 -0.38 8 0 0
Total Kjeldahl nitrogen 85.866 —.78 1 0 0
Total organic carbon 99.757 -0.24 8 0 0
Total organic halides (TOx) 114,716 1.01 3 0 0
Total phosphorus as P 104.233 0.47 8 0 0
Total residual chlorine 095.524 0.17 8 0 ]
Total suspended solids 89,354 —0.63 8 0 0
Uranium 98.566 0.51 ) 0 0
Vanadium 102.830 0.57 7 1 0
Zinc 103.690 0.61 8 0 0

“Average of all results for K-25 Site. Ali parameters werc not measured every month.

bThe average number of standard deviations from the mean of all participants, The number of participant laboratories varied
depending on the parameters and the month.
“For the EPA, the warning (marginal) level is 1.96 standard deviations and the acceptance level is 2.58 standard deviations from

the mean.
Instrument problems.

“No cause for results could be determined.

IDilution error.
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Table 10.47. Environmental audits and reviews at the Y-12 Plant during 1992
Date Audit Reviewer Subject Findings
February 10-21 Assessment DOE-HQ ES&H Program 1
February 12-21 Appraisal DOE-ORO Fusion Energy 8
March 31-April 2 [nspection EPA Compliance Sampling 1
March 31-April 2 Inspection EPA EPA Sampling 0
April 21-23 Inspection EPA NESHAP 1
April 22 Inspection DOE-ORC NEPA Surveiilance 2
April 22-24 Inspection EPA TSCA 1
April 27-May | Inspection TDEC RCRA 1
May 12-21 Appraisal DOE-HQ Technical Safety Appraisal 19
June 16-19 Inspection TDEC Annual Clean Air Compliance 1
June 25 Assessment TDEC Clean Air Compliance |
Scptember 14-18 Audit Martin Marietta Environmental Program 86
Corporation
Scptember 22 Inspection TDEC Tennessee Solid Waste Disposal Act 12
October 7-27 Surveillance DOE-CRO Air Pollution Control Program 3
October 8-November 10 Surveiliance DOE Dike Water Management Program 3
October 16-21 Surveillance DOE-ORO Air Pollution Control Program 0
October 29-November 3 Audit DOE NESHAPS Annual Report a
November 30-December 30 Surveillance DOE-ORC Air Pollution Control Program 1
December 9 Surveillance DOE-ORQO RCRA 6
December 31-January 7. 1993 Surveillance DOE-ORO Air Pollution Program 0

“Na report available.
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Table 10.48. Environmental audits and reviews at ORNL during 1992

Date Audit/review Reviewer Subject Findings/outcome
February— Review of ORNL DOE-ORQ, Thirty-five air-permitted sources No findings were cited;
November air-permitted X-10 Site were reviewed during 9 several obscrvations

sources Office scparate surveillances have been resolved
February— Surveillance of DOE-ORO, RCRA Areas at X-10 Site and No previously
October ORNL RCRA Waste Generator, X-10 at Y-12 Site were identitified
satellite and 90-day X-10 Site reviewed on 5 separate regulatory concerns
accumulation areas Office occasions were cited,
and sampling and However, there
analytical QA were several
observations, many
of which have been
resolved
March 18-19 RCRA inspection TDEC RCRA TSD facilities No findings
werc cited
April 10 Mixed waste DOE-ORO, Compliance with RCRA and Sevcral observations
storage facilities X-H0) Site DOE orders were noted; areas
Office of concern have
been resolved
April 17 Air emission source TDEC Selected air-permitted Neo findings
inspection sources were cited
May 20-25 Review of ORNL Energy Systems Multimedia compliance Eighteen previously
Environmental review of environmental unidentified findings
Compliance management were cited
Program
June 27 NPDES Compliance EPA-1V Review of ORNL NPDES No findings were
evaluation Permit Monitoring cited; areas of
inspection Program concern have been
resolved
July 8-18 Clcan Water Act DOE-GRO, Review of ORNL NPDES Findings have been
surveillance X-10 Site Program, ORNL Surface reselved or
Office Water Compliance Status scheduled for
resolution
July 30-31 RCRA inspection TDEC RCRA Waste Generator No findings were
Areas at X-10 Site and cited; two areas of
X-10 facilities at potential concern
Y-12 Plant were resolved
August 19-20 RCRA groundwater TDEC Review of ORNIL. SWSA 6 No findings
comprehensive Groundwater Monitoring were cited

monitoring evaluation

Program
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Table 10.49. K-25 Site internal and external environmental audits during 1992

Subject Auditors Date Findings
K-25 Wastewater Treatment Facilitics DOE 2/92 32 findings
(K-1407 CNF K-1232) No observations
(25 Vaults RCRA Waste Storage Facilities (K-301-1 DOE 9/92 32 Findings
K-306-4 Vaults 26 ohservalions
Groundwater Protection Program Walkthrough DOE 9192 No findings
No observations
CNF Pipeline Tnvestigation EPA 11/92
PCR Inspection EPA 4/92
Technical Audit of the K-25 Site Energy Systems 7/92 20 findings
17 negative cbservations
Environmential Compliance/Waste Management Audit Energy Systems 7/92 20 Findings
{Conard Stair) 33 negative observations
Analytical Laboratory & Sampling Verification Energy Systems 12/92 No findings
No observations
RCRA Inspection TDEC 4192
RCRA Inspection {TSCA Incinerator only) TDEC 7192
CAA Inspection ' TDEC 7192
CNF Operations Program K-23 Site 392 1 finding
1 positive observation
Groundwater Protection Program K-25 Site 6/92 3 negalive observations
Site Underground Storage Tanks (Including Management Plan)  K-25 Site 6/92 1 finding
No observations
Technical Specifications for Processing PWMP Drums K-25 Sile 1/92 No findings
No observations
K-25 Site Air Source Evaluation K-25 Site 1/92 No findings
No observations
K-25 RCRA Satellite and 90-Day Accumulation Area K-25 Site 1792 7 findings
6 observations
K-25 RCRA Satellite and 90-Day Accumulation Area K-25 Site 4/92 3 findings
No ohservations
AVLIS-NEPA Env. Assessment Compliance Status K-25 Site 2192 No findings
No observations
NEPA-Documentation Requirements K-25 Site 5192 No tindings
No observations
Underground Storage Tanks Record/Tracking System K-25 Site 3/92 12 findings
3 obscrvations
Implementation of the K-25 Site Groundwater Sampling K-25 Sue 392 No findings
and Monitoring [mplementation Plan No observations
GWPP-Sampling and Environmental Field K-25 Site 392 | finding,
No abservations
Implementation of the K-25 Site Spill Prevention Control K-25 Site 392 No findings
and Counter-Measure {SPCC) Document Na observations
K-25 Site PCB Temporary Sterage Arcas (slays) K-25 Site 9192 | concern
No findings
No observations
K-25 Site PCB Storage Arcas K-25 Site 9/92 1 concern
No findings
No ohservations
Mitchell Branch Watershed (Erosion/Pollution Contrel) K-25 Site 6/92 I observation
No findings
No observations
NPDES EPA Analytical laboratory Method 325.3 K-25 Site 9/92 | concern

No findings
No ohservations
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