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TABLE B-1
STANDARDS AND CONCENTRATION GUIDES
(DOE Order 5480.1, Chapter XI)

Radiation Protection Standards

Annual Effective Dose Equivalent (mrem/year)

Continuous Exposure of Any Member of the Public 100
Occasional Annual (less than 5 years duration) Exposure 500

Concentration Guides for Effluent Releases to Uncontrolled Areas (uCi/ml)

Radionuclide In Air i In Water
H-3 2 E-07 3 E-03
C~-14 1 E-07 8 E-04
Fe-55 3 E~08 8 E-04
Co~60 3 E-10 5 E-05
Ni-63 2 E~-09 3 E-05
Sr-90 3 E~-11 3 E-07
Zr-93 4 E~-Q9 8 E-04
Nb~93m 4 E-09 4 E-04
Te~99 2 E-09 2 E-04
Ru~106 2 E~-10 1 E-05
Rh~-106 1 E-10 3 E~-06
Sb~125 9 E-10 1 E-04
Te-125m 4 E~09 1 E~04
I-129 2 E~-11 6 E-08
Cs—-134 4 E-10 9 E-~06
Cs-135 3 E-09 1 E-OU4
Cs~137 5 E~10 2 E-05
Pm—-147 2 E~09 2 E-04
Sm~151 2 E~09 b E-QU
Eu-152 4 E-10 8 E-05
Eu~154 . 1 E~10 2 E-05
Eu~-155 3 E-09 2 E-04
U-233 4 g-12 4L g~-06
U-234 4 E-12 4 E~-06
U=-235 4 E-12 4 E~06
U~236 4 g-12 5 E-~06
~ U-238 5 E~12 6 E-07
Np-239 2 E-08 1 E-04
Pu-238 7 E~14 5 E-06
Pu~239 6 E-14 5 E-06
Pu-240 6 E-14 5 E-06
Pu-241 3 E-12 2 E-04
Am~2141 2 E~13 4 g~06
Am~2143 2 E-13 4 E-06
Cm—-243 2 E~13 5 E~06
Cm—~-244 3 E-13 7 E-06
Gross alpha 2 E~14 3 E-08
Gross beta? 2 E-12 3 E-08
Th-natural 1 E~-12 , 1 E-06

T Based on the most restrictive beta emitter (Ra-228)
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APPENDIX D

SUMMARY OF QUALITY ASSURANCE ANALYSES
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TABLE D-1.2

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN QUALITY
ASSURANCE SAMPLES BETWEEN WVNS LAB (WV) AND

ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) MAY, 1985

Date Tyae Lab Isotops Sar Reanortad IML Yalus Ratio
Yalue % Errar RD/SHL  »/=
335 €3 ALR £ 3z 7 i Je852E+04 i J.5T7T28+04 J.97 do2é
35 G5 alR Wy 8€& 7 2 0.6392+193 2 T45T725+G4 0.1 J.8¢C
8% @3 AIR wy MN % 1 Cowdac+33 1 Qe s355E+G3 1.01 Q.04
85 05 aIR Wy N 54 2 Qe4d372+43 1 J.450E+03 ledsd G.74
33 03 AIR Ay Co 40 1 Go69132+23 2 C.35G0E+C3 Ja93 J.046
3% 05 aIR WYy C3 50 2 0.5322+43 Q 3.3008+G3 1.5 J,.¢%
3% @5 AIR WYy SR 3¢ i <3'.3338+0¢0 J.5328+Q1
35 03 aIr WY SR 39 2 <0.2GJE+4G0 0.3322+01
35 05 Al Wy $3 123 1 Gea752+03 2 Je330E+03 J.70 Q.3¢
35 65 AIR WY $8 125 2 D.1362+03 4 0e3342+G3 Q.30 0.4G¢
35 G5 AIR Wy €S 137 1 C.5202+03 Q 0.35272+03 J.9% G.0Q3
35 03 AIR Wy €s 137 2 C.8058+03 0 0.327E+0C3 1.18 $.43
35 ¢S AIR Wy PU 235° 1 0.4938+491 & 2.46318+01 1.00 G.93
35 03 AIR WY PU 239 2 0.484%E+41 5 Jo431Z2+01 1.91 G.ce
3s 05 alRr Wy AM 241 i J.5«l13+41 s 0.5G0E+01 1.35 Q.f8¢
35 @5 AIR WY AM 241 2 C.4382+01 & g.5002+01 .92 0.3
35 03 ScIu Wy X 40 1 J.134€+02 3 Je.2038+02 3.91 C.2%
S 65 5CIL WY SR 20 1 C.8303=-91 37 0.2302-01 3.983  Z.48
35 63 SQIL Wy Cs 137 1 8.723E+00 s J.T7635+07) J.%3 d.a7%
3% 03 SQiL WV Ra 224 i 0.5222+00 12 Jo440Z2+07 .82 J.11
85 @53 SGIL Wy PY 2328 1 0.1538=32 230 Jou0CE=02 J.3% d.s2
35 G5 SGIL "y PU 233 1 C.210E8=01 13 J3.3302=-91 Je89 Coliw
35 G3 SCIL WV A4 241 1 Jes305=-32 23 Q.26G52-G2 2.0 <C.67
35 G653 TI3SUE Wy S 4Q i Qo428%+31 7 J.3555-Q1 1.19 2.1l
33 Q3 TISsSuUz Wy g 4G 1 0.2412+Q0 14 J.352+00 .67 .11
38 G3 TISSUE Wy SR 99 X Je1486E+02 & Q.1T1E-Q2 Q.97 G.u8
85 05 TL3SUE WY €S 127 1 0.3315+3¢ 2 Q.81%z+00 1.08 G.0¢
85 05 TISSUE Wy RA 225 1 C.414E+2C 12 0e47T0E+20 J.89 C.1l4
85 G5 TISSUE WV Py 239 1 Q.T718E=-02 11 0.8108-32 0.83 J.l2
3% 053 TISSUE Wy AM 241 1 0.5968-02 18 0.50G8=92 1.1% 4.29
85 05 VEGETN WV K 4] 1 G.433€+01 1 D.431E+C2 7.11 Q.01
83 05 VEGETN WV Cg 80 1 0.1018+71 & 3.10%E+Q1 0,93 <¢.09
35 05 VESETN WY SR 9¢ 1 §.833%+91 [ 0.109€+02 J.78 G.,0¢
35 05 VEGETN WV cs 137 1 0.5375+11 g Qe52%E+01 1.02 ¢C.1l
35 053 VEGETN WV PU 239 1 0.53582=91 & 0.4408-0Q1 1.3 6,15
35 05 WATER Wy H 3 1 Gal71E2+02 é 0.1858+02 Jo22 0.%8
£ Q035 WATER Wy 4N 54 1 C.367E+01 3 3.3422+01 1.97 G.07
85 @3 WATER Wy C3 50 1 G.5388+31 3 0.491E+01 1.10 0.¢s8
85 05 WATER Wy SR S0 1 0.9828+03¢ 2 0.102E+01 0.56 0.02¢
35 05 WATER Wy €s 137 1 0.392E+91 2 0.538E+01 1.10 0.0s
35 05 WATER Wy €S 144 1 0.450E+32 1 0.406E+02 1.11 Q.43
35 05 WATER Wy Py 239 1 T.46398-01 4 0.428E~-01 1.3 Q.08
35 05§ WATER Wy AM 241 1 0.851E-01 3 0.4640E-0Q1 1.33 0.1¢
35 05 WATEZR Wy U 238 1 0.23%8=Q1 5 0.229E-01 1.07 G.12
85 G5 WATER = Wy U uG 1 0.6168-01 é 0.640E-01 0.96 Q.10
35 05 OION w. WV C0 UG 1 0.233%+01 ¢ 0e2242+01 1.04 0,04
35 05 ODION & WV MN UG 1 0.1938+91 0 0.193E+01 1.00 09,01
85 05 OION % Wy P8 UG 1 0.154E8+01 ¢ 0.153E+01 1.04 0,03
as @s DION W WV IN UG 1 0.300E+01 ¢ 0.315E+01 T35 Q.02
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TABLE D-1.3

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN
QUALITY ASSURANCE SAMPLES BETWEEN WVNS LAB (WV) AND

D-4

ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) NOVEMBER, 1985

_dats Typa Lan Isotope Sar Reportad EML Yalue Ratio
- Yalua 2 Error Rpridn  +/-
s 11 AIR WY Bz 7 i 0.53548+00 2 Jess2E+04 1e43 Qou?
: 11 AlR wY 3¢ 7 2 . C.6152+04 é D.44628+04 1.39 0.Ge
35 13 81IR WY MN 54 1 0.8322+Q3 3 J.4335+03 losz wa07
35 11 AIR WY MmN 54 2 Q.Q555*03 .". 01{08054’03 1036 00'3&
343 11 AIR wY Cl 50 1 0.6558+Q3 c 3.4542+03 le44 Q.de
35 12 AIR WY 3 44 2 .0.8052+03 1 D.4542+03 1.33 0.39%
3% 1 AIR Wy SR 3¢ 1 0.,2278+01 %1 0.460£+01 0.4 .2l
1 aZR Wy SR 9¢ 2 3.4093+G1 16 QevbdE+CQL 0.39 G.l¢
45 11 AIR WV §3 125 1 0.5222+493 3 Q.542E+03 3.33 0.0s
85 11 AIR 4V Sd 125 2 G647 +03 3 Qe542E+C3 1.15 Q.¢s
43 11 AIR v Cs 1317 1 0.6952+33 2 - 3.4T58+03 1e48 G068
43 11 AIR LA} €5 137 2 0.625E+0Q3 1 J.4T75E2+Q3 132 Q.ids
45 11 AIR Wy Py 239 1 U.4332+01 38 Jea91E+0L 0.%8 G.o¢
35 11 AIR Wy PU 23% 2 J.5145+Q1 8 . Q.9912+GL 1.05 0.1¢
85 11 AIR LA AM 241 1 C.5572+01 is 0.5325+01 1.23 $.1%
35 11 AIR Ry AM 241 2 2.523E8+01 18 C.532E+01 0.38 ¢.19
35 11 SCIL Wy X 40 1 0.2158+02 190 Ja194E+02 113 G.i3
35 11 SCIL Wy SR 30 1 0.2028+00 - 17 0.23G0E+00 038 C.1l¢
35 11 SCIL Wy €5 137 1 C.1933%+00 §3 0.27GE+02 .71 (.43
85 11 SCIL AV RA 226 1 0.TZ3E+0¢0 25 0-7TGE+QQ 094 Q.28
45 11l ScIu oY Py 239 1 0.278E+00 9 Jde24CE+CO 1.53 Q.17
85 11 SqrIL ny AM 241 1 $.2672+00 8 0.220£+00 1.12 d.1ls
35 11 TISSUZ Wy £ 0 1 0.199E+31 47 0.175E+CL 1.13 9,37
25 i1 TISSUE Wy SR 9¢ 1 0.243E+01 10 0.2612+01 Ce33 0.10
35 11 TISSUE Wy Cs 137 1 0.473E+00 22 0.4408+00 1.97 G.24
85 11 TISSUE Wy RA 225 1 " 0.602E+00 25 0., 71CE+QQ Jo86 Q.24
85 11 TISSUZ AV PU 239 1 0.2392+00 3 J.4108+00 8.38 Q.04
35 11 TISSUE Wy AM 251 1 0.405Z+00 8 0.370€+G2 1.09 d.0%
85 11 YEGETN WV [ 49 1 0.226E+02 8 0.200E+02 i.13 Q.13
85 11 YEGETN Wy SR 39 1 0.3022+00 16 - 0.38GE+QD 079 Q.17
35 2 VEGETN WY €s 137 1 0.355E+0¢ 24 0.6400E8+00 0.39 (.22
35 13 YEGETN WV RA 225 i Ue261E5+00 57 0.,320E+GQ Je82 Q.47
.45 11 YEGETN WY Pu 239 bA 0.3102+00 i1 0.3708+00 0.84 Q.12
a5 i1 YEGETN WV AM 241 1 0.3832+00 9 0.320E+Q0 1.20 0.12Z
35 11l WATER Wy H 3 1 0.1642+02 6 0.193&+02 e84 Q.07
45 11 WATER Wy MN 54 1 0.4342+Q1 2 Co0v432+01 0.382 2.44
&5 11 HATER Wy FE 59 1 0.3663+00 53 Q.253E+QQ 3.7 Q.o9
az 11 #ATER Wy 15+ I Y 1 G.478E+01 2 0.4822+01 J.99 (.07
35 11 WATER Wy SR 30 1 0.502:+00 3 0.040E+30Q lela 0.Cs
3% 11 WATER Wy €S 137 1 0.463E+01 2 Cas82E+C1 3.37 4.4s8
35 11 WATER Wy g 141 1 Ce4512+0Q1 4 Nesa3E+01 1.91 0,497
85 11 WATZR v PU 239 1 0.470E~01 7 0.400€E~01 1.17 0Q.49¢
85 11 WATER Wy AM 231 1 0.404E-31 7’ 0.54108-01 3.99 0C.10
85 11 WATER Wy U 236 1 0.2278-01 7 0.230&-01 0e35 C.15
35 11 WATSR Y u 233 1 G.2282-91 7 0.220E-01 1.04 0.0%
a5 11 WATER Wy U uG 1 0.485E=-01 19 0.653E-01 1.05 .23
85 11 OION W WY CO us 1 3.60Q0€~91 ¢ 0.770E~-01 J.78 0,01
85 11 DICN W WY MN UG 1 0.100E+0Q0 0 0. 110E+03 0.31 0.11
85 11 DION W wv £3 UG 1 0.140E+00 0 J.267TE+Q0Q 0.52 0.44¢
3s 1 OION W WV IN US 1 0.130E+39 0 J.135E+00 1.03 0,41
35 11 LAKE W WV €0 us 1 0.150E+0¢0 0 0.151E+00 3.99 ¢6.01
8% 11 LAKE W WY MN UG 1 3.4502+00 (7] 0.5218+09 9.36 (.06
85 11 LAKE W WV #8 UG b 0.4002+0¢ ¢ 0e543E4Q0 J.9C 4.C2
85 i1 LAKE W WY N UG 1 . 0.270E+20 ¢ B.,315E+00 0.8 Q.04



TABLE D ~ 1.4

COMPARISON OF WVNS TO USNRC CO-LOCATED
ENVIRONMENTAL TLD DOSIMETERS - 4th QUARTER 1985

Period: 9/26/85 to 1/22/86 Period: 9/20/85 to 12/20/85

US NRC Dose Rate WVNS Dose' Rate Ratio
TLD No. (uR/hr) TLD I.D.* {(uR/hr) NRC/WVNS
2 7.6 DFTLD22 7.3 1.04
3 9.5 DFTLDO% 9.2 1,03
y 7.2 DFTLDOT 9.3 0.77
5 9.0 DFTLDO9 8.2 1.10
7T 7.8 DFTLD14 9.5 0.82
8 8.0 DFTLD15 8.9 0.90
9 23.3 DFTLD25 15.1 1.5U%%
11 981. DFTLD24 750. 1.31%%

* See Figure A-4 and A-6
*#* A dose rate increase beginning in November near the DFTLD24 location caused

the average USNRC TLD dose rate to be higher than the WUNS measurement
which concluded a month earlier.
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APPENDIX E

HYDROGEOLOGY OF THE WVDP SITE
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The WVDP site lies within the Glaciated Alleghany Plateau section of the
Appalachian Plateau Physiographic Province. The section is a maturely
dissected plateau with surficial bedrock units of Devonian shales and
sandstones. Bedding dips gently (4 to 7.5 metres per km) and uniformly to the
south. The plateau has been subjected to the erosional and depositional
actions of repeated glaciations, resulting in accumulation of till, outwash,

and lacustrine deposits over the area.

The site is underlain by a thick sequence of silty clay tills and more
granular deposits overlying a bedrock valley that has been carved through
Devonian shales by Cattaraugus Creek and its tributaries. Figure 3-5 shows a
generalized east-west cross section through the site. The uppermost till unit
is the Lavery, a very compact gray silty clay. The Lavery is approximately 6
m thick at the western boundary of the WVDP and thickens to the east. At the
western edge of the developed portion of the WVDP, the Lavery is approximately
30 m thick. 1In situ measurements of the hydraulic conductivity in the Lavery
have generally ranged between 10"9 and 10"7 cm/sec.

The upper 3 m (approximately) of the Lavery have been chemically weathered by
leaching and oxidation and mechanically weathered by bioturbation. The
hydraulic conductivity of the weathered till is much higher than that of the
underlying unweathered parent material, probably as a result of increased

fracture flow.

The northern portion of the WVDP site is blanketed by a layer of alluvial
gravels up to 6 m thick. These gravels extend from the plant area northward;
they are not encountered in the disposal areas in the southern part of the
WVDP site.

Below the Lavery till is a more grandlar unit. Referred to locally as the
Lacustrine Unit, it comprises silts, sands and, in some areas: gravels which
overlie a varved clay. The Lacustrine is believed to be more permeable than

the Lavery, but Iittle permeability testing has been performed in this unit.
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Prior modelers of site hydrogeology have generally assumed hydraulic
conductivities on the order of 1072 to 10™* cm/sec~- conservative in

consideration of the gradation of the Lacustrine Unit materials.

Free field groundwater flow through the described geosystem occurs in two
aquifers and to a considerably lesser extent in the aquaclude between them.
The upper aquifer is a transient water table aquifer in the weathered till
and, where it is encountered, the alluvial gravels. To a lesser extent, the
highly fractured upper metre of the unweathered till is also part of this
aquifer. This unit is generally unsaturated, but immediately after periods of
intensive runoff, such as a spring thaw, significant quantities of groundwater
are believed to flow through this unit. The primary flow occurs through the
extensive system of fractures which dissects this unit.

The lower aquifer is an unconfined aquifer in the Lacustrine Unit. The
piezometers embedded in this unit all exhibit phreatic heads below the top of
this'unit. The total recharge mechanism for the unit is not well defined
because of a paucity of data, but it is reasonable to conclude from available
data that the unit is recharged from the fractured bedrock and downward
seepage through the overlying Lavery till. The bedrock recharge zone to the
west is recharged at outcrops in the uplands to the west of the site. Flow
through this unit appears to be to the east toward Buttermilk Creek.

The aquaclude that separates these two aquifers is the Lavery. 1Its mass
permeability is extremely low but it does permit seepage. When the weathered
£ill is acting as a transient aquifer, a vertical gradienf of unity exists in

the till and causes water to move downward, but at a very low rate.

The USGS and NYSGS have performed extensive hydrogeologic investigations in
and around the area once used by NFS for solid waste disposals and now
contemplated as a potential site for disposal of Prbject wastes, All of these
studies assumed that the groundwater pathway from the disposal trenches was

one~dimensional downward seepage through the unweathered till. This was based
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on observations of water levels in well screen piezometers and some
simplifying assumptions. No measurements were made to characterize

unsaturated flow in the weathered till.

The observation of solvent in the shallow weathered till some 60 ft (18 m)
away from its point of disposal casts considerable doubt on some of the
assumptions which neglected flow in the unsaturated zone. Therefore, as part
of the preparation of the Environmental Assessment for low—level waste
disposal, WVNS has implemented extensive explorations and an instrumentation
network to characterize and monitor flow in the unsaturated weathered till.
Because data from the solvent seepage explorations indicated rapid
fluctuations in the level of the transient perched water table, the
instrumentation network uses real-time data loggers that record water levels

at hourly intervals.

The hypothesis of one~dimensional downward flow is also being tested as part
of this exploration program. The well screen piezometers all have significant
time lags. (For example if the piezometric‘ievel rose one foot, it might take
more than a year before the rise was evident in a well screen plezometer.

This could mask a lateral flow component, particularly a transient one.) WVNS
has therefore installed pneumatic pore pressure transducers which have a time

lag of less than one minute.

The results of this investigation were reported in the Environmental

Assessment published in February 1986,
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