Appendix B

1998 Environmental Monitoring Program

The WVDP Supports a Bluebird and Wood Duck Nesting-box Program
Sponsored by the Springville Field and Stream Club



1998 Environmental Monitoring Program

The following schedule represents the West Valley Demonstration Project (WVDP) routine environ-
mental monitoring program for 1998. This schedule met or exceeded the minimum program specifi-
cations needed to satisfy the requirements of DOE Order 5400.1. It also met the requirements of DOE
5400.5 and DOE/EH-0173T. Specific methods and recommended monitoring program elements are
found in DOE/EP-0096, Effluent Monitoring, and DOE/EP-0023, Environmental Surveillance, which
were the bases for selecting most of the schedule specifics. Additional monitoring was mandated by
air and water discharge permits (40 CFR 61 and SPDES), which also required formal reports. Specif-
ics are identified in the schedule under Monitoring/Reporting Requirements.

Results from all locations except groundwater monitoring points were summarized in Quarterly Envi-
ronmental Monitoring Data Reports (QEMDRs); groundwater monitoring data are summarized in quar-
terly groundwater monitoring reports. A computerized environmental data-screening system identifies
analytical data that exceed pre-set limits. All locations are checked monthly for trends or notable results
in accordance with criteria established in Documentation and Reporting of Environmental Monitoring
Data (West Valley Nuclear Services Co., Inc. August 19, 1998). Reportable results are then described in
the Monthly Trend Analysis Report (MTAR) together with possible causes and corrective actions, if
indicated. A WVDP Effluent Summary Report (ESR) is transmitted with each MTAR.

Schedule of Environmental Sampling

The index on pp. B-v through B-vii is a list of the codes used to identify the various sampling
locations, which are shown on Figures A-1 through A-12 (pp.A-3 through A-14 in Appendix A). The
schedule of environmental sampling at the WVDP is found in this appendix on pages B-1 through B-
44. Table headings in the schedule are as follows:

® Sample Location Code. Describes the physical location where the sample is collected. The code
consists of seven or eight characters: The first character identifies the sample medium as Air, Water,
Soil/Sediment, Biological, or Direct Measurement. The second character specifies oN-site or oFf-
site. The remaining characters describe the specific location (e.g., AFGRVAL is Air oFf-site at
GReat VALley).

* Monitoring/Reporting Requirements. Notes the bases for monitoring the location, any additional
references to permits, and the reports that are generated from the sample data. Routine reports cited in
this appendix are the Effluent Summary Report (ESR), the Monthly Trend Analysis Report (MTAR),
the Quarterly Environmental Monitoring Data Report (QEMDR), the Air Emissions Report (NESHAP),
and the annual Site Environmental Report (SER).

e Sampling Type/Medium. Describes the collection method and the physical characteristics of
the medium.

e Collection Frequency. Indicates how often the samples are collected or retrieved.

o Total Annual Sample Collections. Specifies the number of discrete physical samples collected
annually for each group of analytes.

* Analyses Performed/Composite Frequency. Notes the type of analyses of the samples taken at each
collection, the frequency of composite, and the analytes determined for the composite samples.
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Summary of Monitoring Program Changes in 1998

Location Code

Effluent points
(all)

WNURRAW

ANSUPCV

ANLLWTVC

ANLLW2V

DFTLD and DNTLD

Description of Changes

The annual (radioactive) Effluent Information System/On-site Discharge
Information System report (EIS/ODIS) and the Quarterly Environmen-
tal Monitoring Report have been discontinued. Data previously con-
tained in these reports are now evaluated in the MTAR and are summa-
rized in full in the annual SER.

Utility room raw water. Sampled at entry point and used for various site
purposes (process water, firefighting, drinking water). Also sampled for
SPDES compliance.

This air monitoring point was discontinued after the supercompactor
was decomissioned and shipped off-site in May 1998.

This effluent point was discontinued in 1998 because the processes housed
in the O2 building were transferred to the new LLW2 facility.

This monitoring point is associated with the new LLW2 facility. It
was added to the program in April 1998.

Selected co-located NRC monitoring points used to independently
verify environmental radiation levels were discontinued in 1998.
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Index of Environmental Monitoring Program Sample Points

Air Effluent and On-site Ambient Air (Fig. A-4 [p. A-6])

ANSTACK
ANSTSTK
ANCSSTK
ANCSRFK
ANCSPFK
ANVITSK
ANSEISK
OVEs/PVUs
ANLLW2V
ANLTWTVH
ANLAUNV
ANLAGAM
ANNDAAM
ANSDAT9

Liquid Effluent and On-site Water (Figs.A-2 [p. A-4], A-3 [p.A-5], and A-12 [p. A-14))

Main Plant

Supernatant Treatment System

01-14 Building

Size-reduction Facility

Container Sorting and Packaging Facility

Vitrification Heating, Ventilation, and Air Conditioning Exhaust
Seismic Sampler (Vitrification backup)

Outdoor Ventilated Enclosures/Portable Ventilation Units*
Low-level Waste Treatment and Ventilation (new)

Low-level Waste Treatment Ventilation (radioactive operations)
Contaminated Clothing Laundry Ventilation '
Lag Storage Area (ambient air)

NDA Area (ambient air)

SDA Trench 9 (ambient air)

WNSPQO01 Lagoon 3 Weir Point
WNSP006 Facility Main Drainage
WNURRAW Utility Room Raw Water*
WNSP0O7 Sanitary Waste Discharge
WNSWAMP Northeast Swamp Drainage Point
WNSW74A North Swamp Drainage Point
WNSDIDR Waste Farm Underdrain
WNSDADR SDA Run-off

WNSP00S French Drain LLWTF Area
WNSP005 South Facility Drainage
WNCOOLW Cooling Tower

WNFRC67 Frank’s Creek East

WNERB53 Erdman Brook

WNNDADR Disposal Area Drainage
WNDCELD Drum Cell Drainage

WNNDATR NDA Trench Interceptor Project
WNSTAW Series Standing Water

WNDNK Series Site Potable Water*

* Not detailed on map

B-7
B-9
B-9

B-11
B-11
B-11
B-11
B-13
B-13
B-13
B-15
B-15
B-15
B-15
B-15
B-17
B-19



Index of Environmental Monitoring Program Sample Points

(continued)

On-site Groundwater and Seeps (Fig.A-6 [p.A-8])

SSWMU #1
SSWMU #2
SSWMU #3
SSWMU #4
SSWMU #5
SSWMU #6
SSWMU #7
SSWMU #8
SSWMU #9
SSWMU #10
SSWMU #11

North Plateau Seeps

Well Points
WNWNBI1S

Low-level Waste Treatment Facility Wells
Miscellaneous Small Units Wells

Liquid Waste Treatment System Wells
HLW Storage and Processing Tank Wells
Maintenance Shop Leach Field Wells
Low-level Waste Storage Area Wells
CPC Waste Storage Area Wells

CDDL Wells

NDA Unit Wells and NDATR

IRTS Drum Cell Wells

SDA Unit Wells

Northeastern Edge of North Plateau
Downgradient of Main Plant

North Plateau Background Weil

Off-site Surface Water (Fig.A-3 [p.A-5))

WEFBCTCB
WFFELBR
WFBCBKG
WFBIGBR

Buttermilk Creek at Thomas Corners

Cattaraugus Creek at Felton Bridge

Buttermilk Creek near Fox Valley (background)
Cattaraugus Creek at Bigelow Bridge (background)

Off-site Drinking Water (Figs.A-9 [p.A-11] and A-12 [p.A-14])

WEFWEL Series

Private Local Wells

Off-site Ambient Air (Figs.A-5S [p.A-7] and A-12 [p.A-14])

AFFXVRD
AFTCORD
AFRT240
AFSPRVL
AFWEVAL
AFNASHV
AFBOEHN
AFRSPRD
AFGRVAL
AFBLKST

Fox Valley Sampler

Thomas Corners Sampler

Route 240 Sampler

Springville Sampler

West Valley Sampler

Nashville Sampler (background)
Dutch Hill Road Sampler

Rock Springs Road Sampler

Great Valley Sampler (background)
Bulk Storage Warehouse Sampler

B-21
B-21
B-21
B-23
B-23
B-23
B-23
B-25
B-25
B-25
B-27
B-27
B-27
B-27

B-29
B-29
B-29
B-29

B-31

B-33
B-33
B-33
B-33
B-33
B-33
B-33
B-33
B-33
B-33



Fallout, Sediment, and Soil (Figs A-2 [p.A-4], A-3 [p.A-5], A-4 [p.A-6], A-5 [p.A-7],
and A-12 [p.A-14])

Index of Environmental Monitoring Program Sample Points

(concluded)

AFDHFOP Dutch Hill Fallout B-35
AFFXFQOP Fox Valley Fallout B-35
AFTCFOP Thomas Corners Fallout B-35
AF24FOP Route 240 Fallout B-35
ANRGFOP Rain Gauge Fallout B-35
SF Soil Series Air Sampler Area Soil B-35
SFCCSED Cattaraugus Creek at Felton Bridge, Sediment B-35
SESDSED Cattaraugus Creek at Springville Dam, Sediment - B-35
SFBISED Cattaraugus Creek at Bigelow Bridge, Background Sediment B-35
SFTCSED Buttermilk Creek at Thomas Corners, Sediment B-35
SFBCSED Buttermilk Creek at Fox Valley Road, Background Sediment B-35
SN On-site Soil Series: On-site Soils B-35

SNSW74A

SNSWAMP

SNSP006
Off-site Biological (Figs. A-9 [p. A-11] and A-12 [p. A-14])
BEFCATC Cattaraugus Creek Fish, Downstream B-37
BFFCTRL Cattaraugus Creek Fish, Background B-37
BFFCATD Cattaraugus Creek Fish, Downstream of Springville Dam B-37
BFMREED NNW Milk B-37
BFMCOBO WNW Milk B-37
BFMCTLS Milk, South, Background B-37
BFMCTLN Milk, North, Background B-37
BFMWIDR Southeast Milk, Near-site B-37
BFMSCHT South Milk, Near-site B-37
BFVNEAR Produce, Near-site B-39
BFVCTRL Produce, Background B-39
BFHNEAR Forage, Near-site B-39
BFHCTLS Forage, South, Background B-39
BFHCTLN Forage, North, Background B-39
BFBNEAR Beef, Near-site B-39
BFBCTRL Beef, Background B-39
BFDNEAR Venison, Near-site B-39
BFDCTRL Venison, Background B-39
Direct Measurement Dosimetry (Figs. A-10 [p. A-12], A-11 [p. A-13], and A-12 [p. A-14])
DFTLD Series Off-site Dosimetry B-41
DNTLD Series On-site Dosimetry B-43

B -vii



1998 Monitoring Program
On-site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
B r Continuous —» Continuous  —> NA —> Real-time alpha and beta
ANSTACK Airborne radioactive off-line air measurement of monitoring
Main Plant Ventilation effluent points, particulate fixed filter;
Exhaust Stack including LWTS and monitors replaced weekly
vitrification off-gas
ANSTSTK Continuous —> Weekly —> 52 each —» Gross alpha/beta, gamma
Supernatant Treatment Required by: off-line air location isotopic*
System (STS) Ventilation particulate .
Exhaust * 40 CFR 61 filters Weekly filters —> Quarterly composite
composited to for Sr-90, Pu/U isotopic,
ANCSSTK Reported in: 4 each fotal U Am-241, gamma
01-14 Building location isolopie
Ventilation Exhaust * ESR
* MTAR
. DR .
ANCSRFK . g}?g Cont_muous —> Weekly —> 52at eac}? of —> H-3 (ANSTACK and
Contact Size-reduction e Air Emissions off-line two locations ANSTSTK only)
Facility Exhaust Annual Report desiccant
(NESHAP) colurmns for
water vapor
ANCSPFK collection
Container Sorting and
Packaging Facility Continuous —» Weekly —>» Weekly cartridges —> Quarterly composite for
Exhaust off-line composited to 4 1-129
charcoal each location
ANVITSK cartridges
Vitrification HVAC
Exhaust
Airborne radioactive
effluent point Continuous —» Weekly — 52 —> Filters for gross alpha/
off-line air beta, gamma isotopic*
Required by: particulate upon collection
ANSEISK Sequree Y filter
Seismic Sampler, * 40 CFR 61
Vitrification Backup
Reported in:
* ESR
* MTAR
* QEMDR
* SER

e

*  Weekly gamma isotopic only if gross activity rises significantly.

NA Not applicable.



Sampling Rationale

ANSTACK DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from most process areas, including cell ventilation, vessel off-gas,
fuel receiving and storage (FRS), head end ventilation, and an analytical aisle. Requires continuous effluent moni-
toring per 40 CFR Subpart H, Section 61.93(b) because potential emissions may exceed 0.1 mrem limit.

ANSTSTK DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from building areas involved in treatment of high-level waste super-
natant. Requires continuous effluent monitoring per 40 CFR Subpart H, Section 61.93(b) because potential emissions
may exceed 0.1 mrem limit.

ANCSSTK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from 01-14 building, which houses equipment used to treat ceramic
melter off-gas. Requires continuous effluent monitoring per 40 CFR Subpart H, Section 61.93(b) because potential
emissions may exceed 0.1 mrem limit.

ANCSRFK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from process area where radioactive tanks, pipes, and other equip-
ment are reduced in volume by cutting up with a plasma torch.

ANCSPFK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples ventilation from lag storage area 4, the container sorting and packaging facility.

ANVITSK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Vitrification facility heating, ventilation, and air conditioning (HVAC) effluent exhaust stack. Sampler brought on-line
in late 1995 when nonradioactive operations began. Radioactive operation began with first high-level waste transfer in
June 1996 and vitrification startup in July 1996.

ANSEISK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Vitrification system back-up filter for catastrophic-event monitoring in case the primary vitrification HVAC stack
ventilation fails.

] Sampling locations are shown on Figure A-4 (p.A-6).



1998 Monitoring Program
On-site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Airborne
radioactive
effluent points Continuous  —> Asrequired —> 1 each location —> Filters for gross alpha/
. i off-line air beta, gamma isotopic*
Required by: . & P
Sequirec by: particulate upon collection
OVEs/PVUs * 40 CFR 61 filter
QOutdoor Ventilated .
Enclosures/Portable Reported in:
Ventilation Units Collected — Quarterly composites
* ESR filters for Sr-90, Pu/U isotopic,
. MTAR composited to 4 total U, Am-241, gamma
* QEMDR isotopic
* SER
¢ Air Emissions
Annual Report
(NESHAP)
* Gamma isotopic only if gross activity rises significantly.

*kk

If gross determination of individual filter is significantly higher than background, individual sample would be submitted immediately for
isotopic analysis.



Sampling Rationale

OVEs/PVUs DOE/EH-0173T, 3.0, DOE/EP-0096, 3.3

Outdoor ventilated enclosures; portable ventilation units used for handling radioactive materials or for decontamination
in areas without containment ventilation.

u Sampling locations are not shown on figures.



1998 Monitoring Program
On-site Effluent Monitoring

Air Effluents and On-site Ambient Air

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
ANLLW2V Airborne radioactive Continucus —» Monthly —> 6
Low-level Waste effluent point off-line air (April - Sept.)
Trearment and ) ) particulate
Ventilation (new Required by: filter Quarterly - 2
. (Oct. - Dec.
Jacility) ¢ 40 CFR 61 ) Gross alpha/beta,
i gamma isotopic*
ANLLWTVH Regorled in: COﬂtImUOPS —> Weekly — 52 upon collection
Low-level Waste off-line air
Treatment and * ESR particulate
Ventilation, “hot” side : IC\)/II’EFI\‘?IISR filter
old facili )
(old facility) R
ANLAUNV * Air Emissions Continuous —» Monthly - 12
Annual Report off-line air
Laundry Change (NESHAP) particulate
Room Ventilation | | filter |
— —
Ambient “diffuse
source” air emissions Continuous —> Weekly —>» 52 each - Gross alpha/beta
air particulate location
ANLAGAM N . filter
Lag Storage Area Reported in: Weekly filter —> Quarterly composite
Ambient Air « MT composited to 4 for Sr-90, gamma
AR each location isotopic, Pu/U isoto-
 QEMDR P
ANNDAAM pic, total U, Am-241
* SER
NDA Ambient Air * Air Emissions
Annual Report
(NESHAP)
Ambient “diffuse Continuous —» Weekly — 52 -> Gross alpha/beta
source” air emissions air particulate
ANSDAT9** filter
. Weekly filter — Quarterly composite
SDA Trench 9 Reported in: composited to 4 for gamma isotopic
Ambient Air
* MTAR ;
g G ey e o
: ;E;li)rted . desiccant
NYSERDA columns for

water vapor

off-line
charcoal

cariridges

*  Gamma isotopic only if gross activity rises significantly.
**  Sampling frequency and analytical parameters as directed by NYSERDA.

B-5

Continuous —> Monthly

—> Monthly —>
cartridges
composited to 4

Quarterly composite
for I-129



Sampling Rationale

ANLLW2V DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Samples ventilation exhaust from the new low-level waste treatment facility. System started up in April 1998.
ANLLWTVH DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Samples radioactive side of ventilation exhaust from old low-level waste treatment facility.
ANLAUNV DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Samples ventilation from contaminated clothing laundry.
ANLAGAM DOE/EH-0173T, 3.3.2
Monitors ambient air in the lag storage area, a possible diffuse source of air ermissions.
ANNDAAM DOE/EH-0173T, 3.3.2
Monitors ambient air in the NDA area, a possible diffuse source of air emissions.
ANSDAT9 DOE/EH-0173T, 3.3.2
Monitors ambient air by SDA trench 9, a possible diffuse source of air emissions. WVDP support of NYSERDA.
] Sampling locations are shown on Figure A-4 (p. A-6).



1998 Monitoring Program

On-site Effluent Monitoring

Liquid Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

WNSP001

Lagoon 3
Discharge

*

Primary point of
liquid effluent batch
release

Required by:
* SPDES permit

Reported in:

* Monthly
SPDES DMR

* ESR

* MTAR

* QEMDR

* SER

Weir

Composite
liquid

Grab liquid

Composite
liquid

Composite
liquid

lagoon 3
discharge*

—> Twice during
discharge,
near start and
near end

Grab liquid —> Daily, during —>

-

— Twice during —

discharge,
near start and
near end

—> Semiannual

—> Annual

Grab liquid —> Semiannual

Grab liquid — Annual

—>

e

40-80

7-12

Compbsite of

daily samples
for each
discharge, 4-8

8-16

8-16

Lagoon 3 is discharged four to eight times per year, as necessary, averaging seven days per discharge.

B-7

Daily for gross beta,
conductivity, flow

Every 6 days a sample is
analyzed for gross alpha/
beta, H-3, Sr-90, gamma
isotopic

Weighted composite for
gross alpha/beta, H-3,
C-14, Te-99, Sr-90, 1-129,
gamma isotopic, Pu/U
isotopic, total U, Am-
241 for each month of
discharge

Two 24-hour composites
for BOD3, suspended sol-
idS, SO4, N03, NOz,
NHj3, total Al, Fe, and
Mn, total recoverable Cd,
Cr, Cu, Ni, Pb, and Zn,
dissolved As and Cu, dis-
solved sulfide

Settleable solids, total dis-
solved solids, pH, cyanide
amenable to chlorination,
oil & grease, surfactant (as
LAS), total recoverable
Co, Cr+6, Se, and V,
dichlorodifluoromethane,
trichlorofluoromethane,
3,3-dichlorobenzidine,
tributyl phosphate,
hexachlorobenzene,
alpha-BHC, heptachlor,
xylene, 2-butanone

A 24-hour composite
for titanium

A 24-hour composite for
Ba and Sb

Bis(2-ethylhexyl)
phthalate, 4-dodecene

Chloroform



Sampling Rationale

WNSP001 DOE 5400.5; DOE/EH-0173T, 2.3.3, SPDES permit no. NY0000973

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for
release of radionuclides addressed.

These requirements for radiological parameters are met by daily grab sampling during periods of lagoon 3
discharge. Sampling for chemical constituents is performed near the beginning and end of each discharge
period to meet the site SPDES permit. Both grab samples and 24-hour composite samples are collected.

o Sampling location is shown on Figure A-2 (p. A-4).



1998 Monitoring Program
On-site Effluent Monitoring

Liquid Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Combined facility liquid | Timed —> Weekly —> 52 —> Gross alpha/beta, H-3,
discharge continuous pH, conductivity
) i ?ngosnte Weekly —> Monthly composite for
Required by: 1qui samples gamma isotopic and Sr-90
composited to 12 hared with NYSDO
WNSP006 * SPDES Permit P (shared wi H)
. Weekly —> Quarterly composite for
Frank’s Creek at Reported in: samples C-14, I-129, Pu/U isotopic,
the Security Fence composited to 4 total U, Am-241, Tc-99
e Monthly SPDES
 DMR Grab liquid —» Twiceduring —> 8-16 —s TDS
: MTAR lagoon 3
. QEMDR discharge, once
SER near start and
once near end
Grab liquid —> Semiannual — 2 —» NPOC, TOX, Ca, Mg, Na,
K, Ba, Mn, Fe, Cl, SOy,
| L NO3+NO,-N, F, HCOg3,
_ CO3
Source water
WNURRAW Required by: Grab liquid —> Weekly - 52 —» Total Fe
Utility Room Raw * SPDES Permit
Water L. . .
Reported in: Grab liquid _ Twice during _ 8-16 — TDS
lagoon 3
» Monthly SPDES discharge, once
DMR near start and
— — once near end
Liquid effluent point
fo:':l sanitary andputility 24-hour —> 3cachmonth —> 36 —> Cross alpha/beta, H-3,
: composite pH, suspended solids,
plant combined o NH. NO.-N. BOD
discharge liquid 3> -N, 5
total Fe
WNSP007 ;
Required by:
[equirec oy Monthly —> Quarterly composite
Sanitary Waste  SPDES Permit samples composited for gamma isotopic
Discharge to 4
Reported in:
Grab liquid 3 3 each month _y 36 —> Oil & grease
* Monthly SPDES
.]%I;g{ Grab liquid — Weekly — 52 —> pH, settleable solids, total
¢ MTAR residual chlorine
* QEMDR
L] SER P
Grab liquid — Annual -1 —> Chloroform

B-9



Sampling Rationale

WNSP006 DOE/EH-0173T, 5.10.1.1; SPDES permit no. NY0000973

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for release of
radionuclides addressed.

In accordance with the WVDP SPDES permit no. NY0000973, outfall 116 (pseudo-monitoring point) uses flow
data from WNSP006. Flow augmentation parameters (flow and total dissolved solids [TDS]) are monitored at
location WNSP0OG; calculated TDS and flow data related to sample point WNSP0O6 are reported for pseudo-
monitoring point 116 in the monthly SPDES Discharge Monitoring Report (DMR).

WNURRAW  SPDES permit no. NY0000973

TDS is measured near the beginning and end of each lagoon 3 discharge. Results are used for outfall 116 calcula-
tions. (See WNSP006, above.)

WNSP007 DOE 5400.5;, DOE/EH-0173T, 2.3.3

Sampling rationale is based on New York State SPDES permiit no. NY0000973 and DOE 5400.5 criteria.

n Sampling locations are shown on Figure A-2 (p. A-4).



1998 Monitoring Program
Environmental Surveillance

On-site Surface Water
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
r Timed —> Weekly —> 52 —> Gross alpha/beta, H-3,
continuous pH, conductivity
' composite Weekly samples —> Monthly composite f
: . liquid eekly samples o composite for
Site surface drainage 1 composited to 12 gamma isotopic and Sr-90
. (shared with NYSDOH)
Reported in:
Weekly samples  _y  Quarterly composite for
WNSWAMP « ESR composited to 4 C-14, I-129, Pw/U
Northeast Swamp * MTAR isotopic, total U, Am-241
Drainage : QEMDR
SER Grab liquid —> Semiannual —» 2 — NPOC, TOX, Ca, Mg,
Na, K, Ba, Mn, Fe, CI,
S04, NO3+NO5-N, F,
HCO;3, 0303
Timed ~—> Weekly —> 52 —» Gross alpha/beta, H-3,
continuous pH, conductivity
. ; composite
Site surface drainage liquid Weekly samples ~ —y Monthly composite for
composited to 12 gamma isotopic and Sr-90
WNSW74A Reported in:
North Swamp Drainage ¢ ESR Weekly samples ~—y Quarterly composite for
* MTAR composited to 4 C-14, I-129, Pu/U isotopic,
* QEMDR total U, Am-241
* SER
Grab liquid — Semiannual — 2 —>» NPOC, TOX, Ca, Mg,
Na, K, Ba, Mn, Fe, CI,
SO4, NO3 +N02-N, F,
_ | HCO3, CO4
B Drains subsurface r
water from HLW
WNSDIDR storage tank area Grab liquid —» Weekly —> 52 —> Gross alpha/beta, H-3,
Reported in; pH
High-level Waste .
Farm Underdrain * MTAR Weekly_fa(rintplelsz - Monthly comp os(lites fgc';
*» QEMDR composited to gamma isotopic and Sr-
* SER

WNSDADR
SDA Run-off

Surface water run-off
from south portion of
SDA

Required by:

¢ Interim Measures
Compliance

Reported in:

* MTAR

* QEMDR

* SER

* Reported to
NYSERDA

Grab liquid — Monthly

~—> 12 maximum

PH, total suspended solids,
oil & grease, flow, gross
alpha/beta, H-3, gamma
isotopic



Sampling Rationale

WNSWAMP DOE/EH-0173T, 5.10.1.1

Northeast site surface water drainage; provides for the sampling of this discrete drainage path for uncontrolled surface
waters just before they leave the site’s controlled boundary. Waters represent surface and subsurface drainages from
the construction and demolition debris landfill (CDDL), old hardstand areas, and other possible north plateau sources
of radiological or nonradiological contamination.

WNSW74A DOE/EH-0173T, 5.10.1.1

North site surface water drainage; provides for the sampling of this discrete drainage path for uncontroiled surface
waters just before they leave the site’s controlled boundary. Waters represent surface and subsurface drainages from
lag storage areas and other possible north plateau sources of radiological or nonradiological contamination.

WNSDIDR DOE/EH-0173T, 5.10.1.3

Monitors the potential influence on subsurface drainage surrounding the high-level waste tank farm.

WNSDADR NYSERDA interim measures. compliance.
WVDP support of NYSERDA. Monitors surface water run-off from south portion of the SDA.

| Sampling locations are shown on Figure A-2 (p. A-4).



1998 Monitoring Program
Environmental Surveillance

On-site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Drains subsurface water Grab liquid — Monthly S5 12 > Gross alpha/beta, H-3,
WNSP00S from LLWTF lagoon pH
area
French Drain
Required by: Grab liquid —» 3 each month — 36 —> Conductivity, pH,
; BOD-5, total Fe, total
L ] £ ]
SPDES Permit recoverable Cd and Pb
Reported_in:
« Monthly SPDES Grab liquid — Annual — 1 —>» As, Cr, total Ag and Zn
DMR
* MTAR
* QEMDR
* SER

Combined drainage from

facility yard area Grab liquid — Monthly — 12 —> Gross alpha/beta, H-3,
H
WNSP00S P
Facility Yard Reported in:
Drainage « MTAR
* QEMDR
* SER
WNCOOLW Cools plant utility steam
system water Grab liquid —» Monthly - 12 —> Gross alpha/beta, H-3,
Cooling Tower pH
Basin
Reported in; Monthly samples —>» Quarterly composite for
« MTAR composited to 4 gamma isotopic
* QEMDR
* SER




Sampling Rationale

WNSP00S

WNSP00S

WNCOOLW

DOE/EH-0173T, 5.10.1.3; SPDES permit no. NY0000973

French drain of subsurface water from lagoon (LLWTF) area. SPDES permit also provides for the sampling of this
discrete drainage path for uncontrolled subsurface waters before these waters flow into Erdman Brook. Waters repre-
sent subsurface drainages from downward infiltration around the LLWTF and lagoon systems. This point would also
monitor any subsurface spillover from the overfilling of lagoons 2 and 3. Sampling of significance for both radiological
and nonradiological contamination.

Facility yard surface water drainage; generally in accordance with DOE/EH-0173T, 5.10.1.1. Previously in accor- '
dance with SPDES permit no. NY0000973.

Provides for the sampling of this discrete drainage path for uncontrolled surface waters after outfall 007 discharge into
the drainage and before these waters flow into Erdman Brook. Waters represent surface and subsurface drainages
primarily from the main plant yard area. Historically, this point was used to monitor sludge pond and utility room
discharges to the drainage. These two sources have been rerouted. Migration of residual site contamination around the
main plant dictates surveiltance of this point, primarily for radiological parameters.

Facility cooling tower circulation water; generally in accordance with DOE/EH-0173T, 5.10.1.1.

Operational sampling carried out to confirm no migration of radiological contamination into the primary coolant loop of
the HLWTF and/or plant utility steam systems. Migration from either source might indicate radiological control
failure.

u Sampling locations are shown on Figure A-2 (p. A-4).



1998 Monitoring Program

Environmental Surveillance

On-site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ Drains NYS Low-level
Waste Disposal Area
WNFRC67* Reported in:
Frank’s Creek East Grab liquid — Monthly —> 12 —> Gross alpha/beta, H-3,
of the SDA * MTAR pH
* QEMDR
¢ SER
¢ Reported to NYSERDA
rDrains NYS and
WVDP disposal areas
Reported in: Grab liquid —> Weekly — 52 —> Gross alpha/beta, H-3,
WNERBS53* pH
Erdman Brook * MTAR
North of Disposal ¢ QEMDR
Areas * SER
* Reported to NYSERDA
B Timed  —> Weekly - 52 —> pH
. . continuous
Drains WVDP disposal composite Weekly samples —> Monthly composite for
WNNDADR and storage area liquid composited to 12 gross alpha/beta,
. . gamma isotopic, H-3
Drainage between Reported in:
NDA and SDA
¢ MTAR Weekly samples  —» Quarterly composite for
* QEMDR composited to 4 Sr-90, 1-129
* SER . .
« Reported to NYSERDA | Crabliquid —» Semiannual 5 2 — NPOC, TOX
[ Drains WVDP storage arear
Reported in: Grabliquid —> Monthly ~ —» 12 —> pH, gross alphafbeta
WNDCELD * MTAR
Drainage South of : SEE}I:I DR Monthly samples —» Quarterly composite for
Drum Cell composited to 4 Sr-90, 1-129, gamma
® Reported to NYSERDA . ’, .
L | isotopic, H-3
Qn-site groundwater Grab liquid _) Monthly 12 —3 Gross alpha/beta, H-3,
- lnterception gamma isotopic, NPOC,
WNNDATR Reported in: TOX
NDA Trench
Interceptor Project * MTAR Monthly samples —> Quarterly composite for
¢ QEMDR composited to 4 I-129 ’
* SER

*  Monthly sample shared with NYSDOH.
**  Coordinated with Waste Management Operations.




Sampling Rationale

WNFRC67

WNERBS3

WNNDADR

WNDCELD

WNNDATR

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of both the SDA and drum cell drainage into Frank’s Creek east of the SDA and
upstream of its confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WVDP storage and disposal area into Erdman
Brook upstream of its confluence with Frank’s Creek.
DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WVDP storage and disposal area into Lagoon
Road Creek upstream of the creek’s confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of drum cell drainage into Frank’s Creek south of the SDA and upstream of WNFRC67.

DOE/EH-0173T, 5.10.1.1

Monitors groundwater in the vicinity of the NDA interceptor trench project. The grab sample is taken directly from the
trench collection system.

u Sampling locations are shown on Figure A-2 (p. A-4).
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1998 Monitoring Program
Environmental Surveillance

On-site Surface Water
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Conposite Frequency

WNSTAW Series

. ) Water within vicinity Grab liquid —> Annual —> leach —> Gross alpha/beta, H-3,
On-site standing of airborne or water location* pH, conductivity, Cl, Fe,
water ponds not effluent from the plant Mn, Na, NO3+NOy-N,
receiving effluent SO

4
Reported in:

WNSTAW4 * MTAR
Border Pond Southwest : g}?gl DR
of AFRT240
WNSTAWS
Border Pond Southwest
of DFTLD13
WNSTAWG
Borrow Pit Northeast
of Project Facilities
WNSTAW?
North Reservoir near
Intake
WNSTAWB
Background Pond at
Sprague Brook
Maintenance Building

*  Sampling depends upon on-site ponding conditions during the year.



Sampling Rationale

WNSTAW Series DOE/EH-0173T, 5.10.1.1

Monitoring of on- and off-site standing waters at locations listed below. Although none receive effluent directly, the
potential for contamination is present except at the background location. Former collecting sites 1,2,3,7, and 8 were
deleted from the monitoring program because they were either built over or are now dry.

WNSTAW4 Border pond located south of AFRT240. Chosen as a location for showing potentially high concentrations, based on
meteorological data. Perimeter location adjacent to a working farm. Drainage extends through private property and is
accessible by the public.

WNSTAWS Border pond located west of Project facilities near the perimeter fence and DFTLD13. Chosen as a location for showing
potentially high concentrations, based on meteorological data. Locqtion is next to a private residence and potentially
accessible by the general public.

WNSTAWG6 Borrow pit northeast of Project facilities just outside of inner security fence. Considered the closest standing water to
the main plant and high-level waste facilities. (Used in lieu of WNSTAWL.)

WNSTAW9 North reservoir near intake. Chosen to provide data in the event of potentially contaminated site potable water supply.
Location is south of main plant facilities. o

WNSTAWB Pond located near the Sprague Brook maintenance building. Considered a background location; approximately 14
kilometers north of the WVDP.

n Sampling locations are shown on Figures A-2, A-3, and A- 12 (pp. A-4, A-5, and A-14).



1998 Monitoring Program
Environmental Surveillance

On-site Potable Water
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
WNDNK Series Sources.of.pottqble Grabliquid —> Monthly —> 12 per location —> Gross alpha/beta, H-3,
Site Potable Water water within site pH, conductivity
perimeter
WNDNKMS Rggofted in:
Maintenance Shop .
Drinking Water . gghlzgR
¢ SER
® Also reported to
Cattaraugus County
WNDNKMP
Main Plant Drinking
Warer
WNDNKEL
Environmental
Laboratory Drinking
Water
WND Grab liquid* Annual 1 As, Ba, Cd, Cr, Hg, S
e ab liqui nua| §, ba, Ld, Lr, Hg, e,
Utility Room (EP-1) I: P = - ™ Huoride, NO;
Potable Water Storage
Tank

* WNDNKUR only. Sample for NO;3 to be collected in March. Pb and Cu also are sampled at this site based upon Cattaraugus County
Health Department guidance.



Sampling Rationale

WNDNK Series

Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2
Potable-water sampling to confirm no migration of radiological and/or nonradiological contamination into the site’s
drinking water supply.

WNDNKMS Potable water sampled at the maintenance shop in order to monitor a point that is at an intermediate distance from the
point of potable water generation and that is used heavily by site personnel.

WNDNKMP Same rationale as WNDNKMS but sampled at the break room sink.

WNDNKEL Potable water sampled at the Environmental Laboratory.

WNDNKUR Sampled at the utility room potable water storage tank before the site drinking water distribution system. Sample
location is entry point EP-1.

u Sampling locations are within the site facilities and are not detailed on figures.



1998 Monitoring Program
Environmental Surveillance

On-site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling

Type/Medium

Collection Total Annual Analyses Performed/
Frequency Sample Collections Composite Frequency

Low-level Waste
Treatment Facilities
(SSWMU #1)

103
104 C
105C
106
107
108
110
111
116 C
8604 C
8605

Miscellaneous Small
Units
(SSWMU #2)

201U
203
204U
205
206 C
208

Liquid Waste
Treatment System
(SSWMU #3)

301U
32U

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Reported in:

¢ SER
¢ Quarterly Groundwater
Reports

Grab liquid —> 4 timesper —» 4eachwell —> Gross alpha, gross beta,
year (generally)* H-3 *
(generally)*

Direct field — Each sampling —> Twice each  —> Conductivity, pH

measurement event* sampling

of sample event

discharge

water

|

NOTE: *“U” designates upgradient, “B” designates background, and “C” designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Table 3-1 (p.3-6) for a summary sampling schedule and a listing of
analytes. See Table E-1 (Appendix E, p. E-3) for a listing of analytes monitored at each location. See Appendix E for results from

each location.



Sampling Rationale

On-site DOE Order 5400.1, 1V.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F

Groundwater
The on-site WVDP groundwater monitoring program provides for the determination of water quality, focusing on radio-
logical and chemical surveillance of both active and inactive super solid waste management units (SSWMUs). In addition,
using wells situated hydraulically upgradient (background) and downgradient of SSWMUs allows both detection of ground-
water contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater protection is
addressed in the Groundwater Protection Plan, WVDP-091. Groundwater monitoring is detailed in the Groundwater
Monitoring Plan, WVDP-239.

SSWMU #1 Low-level waste treatment facilities, including four active lagoons — lagoons 2, 3, 4, and 5 — and an inactive, filled-
in lagoon — lagoon 1.

SSWMU #2 Miscellaneous small units, including the sludge pond, the solvent dike, the paper incinerator, the equalization basin, and
the kerosene tank.

SSWMU #3 Liquid waste treatment system containing effluent from the supernatant treatment system.

] Sampling tocations are shown on Figures A-6 and A-7 (pp. A-8 and A-9).



1998 Monitoring Program
Environmental Surveillance

On-site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling Collection Total Annual Analyses Performed/
Type/Medium Frequency Sample Collections Composite Frequency

HLW Storage and
Processing Tank
(SSWMU #4)

401U
402U
403 U
405 C
406
408
409

Maintenance Shop
Leach Field
(SSWMU #5)

501U
502

Low-level Waste
Storage Area
(SSWMU #6)

602
604
605
8607 U
8609 U

Chemical Process Cell
Waste Storage Area

(SSWMU #7)

704
706 U
707C

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Reported in:

* SER
® Quarterly Groundwater
Reports

Grabliquid —» 4 timesper —> 4 each well —> Gross alpha, gross beta,
year (generally)* H-3 *
(generally)*

Direct field —> Each sampling — Twice each —> Conductivity, pH
measurement event¥ sampling event

of sample

discharge

water

NOTE:  “U” designates upgradient, “B” designates background, and “C” designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Table 3-1 (p. 3-6) for a summary sampling schedule and a listing of analytes.
See Table E-1 (Appendix E, p. E-3) for a listing of analytes monitored at each location. See Appendix E for results from each location.
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Sampling Rationale

On-site

Groundwater .

SSWMU #4

SSWMU #5

SSWMU #6

SSWMU #7

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F

The on-site WVDP groundwater monitoring program provides for the determination of water quality, focusing on radio-
logical and chemical surveillance of both active and inactive super solid waste management units (SSWMUs). In addition,
using wells situated hydranlical ly upgradient (background) and downgradient of SSWMUs allows both detection of ground-
water contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater protection is
addressed in the Groundwater Protection Plan, WVDP-091. Groundwater monitoring is detailed in the Groundwater
Monitoring Plan, WVDP-239.

High-level waste storage and processing area, including the high-level radioactive waste tanks, the supernatant treat-

ment system, and the vitrification facility.

Maintenance shop sanitary leach field, formerly used by NFS and the WVDP to process domestic sewage generated by
the maintenance shop.

Low-level waste storage area; includes metal and fabric structures housing low-level radioactive waste being stored for
future disposal.

Chemical process cell (CPC) waste storage area, which contains packages of pipes, vessels, and debris from decontami-
nation and cleanup of the chemical process cell in the former reprocessing plant.

u Sampling locations are shown on Figures A-6 and A-7 (pp.A-8 and A-9).



1998 Monitoring Program

Environmental Surveillance

On-site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Total Annual
Sample Collections

Collection
Frequency

Analyses Performed/
Composite Frequency

Sampling
Type/Medium

Construction and
Demolition Debris
Landfill (CDDL)
(SSWMU #8)

801U
802
803
804
8603 U
8612

NRC-licensed
Disposal Area (NDA)
(SSWMU #9)

901U
902U
903

906

908 U
909

910
8610
8611
NDATR

IRTS Drum Cell
(SSWMU #10)

1005 U
1006
1007
1008b B
1008c B

NOTE:

Groundwater monitoring
points around site super
solid waste management
units (SSWMUs)

rted in:

* SER
® Quarterly Groundwater
Reports

—> 4eachwell
(generally)*

—> Gross alpha, gross beta,
H-3 *

Grab liquid —> 4 times per-
year
(generally)*

Direct field —> Each sampling — Twice each —> Conductivity, pH
measurerment event* sampling

of sample event

discharge

water

“U” designates upgradient, “B” designates background, and “C” designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Table 3-1 (p.3-6) for a summary sampling schedule and a listing of
analytes. See Table E-1 (Appendix E, p. E-3) for a listing of analytes monitored at each location. See Appendix E for results from

each location.



Sampling Rationale

On-site DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F
Groundwater
The on-site WVDP groundwater monitoring program provides for the determination of water quality, focusing on radio-
logical and chemical surveillance of both active and inactive super solid waste management units (SSWMUs). In addition,
using wells situated hydraulically upgradient (background) and downgradient of SSWMUs allows both detection of ground-
water contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater protection is
addressed in the Groundwater Protection Plan, WVDP-091. Groundwater monitoring is detailed in the Groundwater
Monitoring Plan, WVDP-239.
SSWMU #8 The construction and demolition debris landfill (CDDLY); used by NES and the WVDP to dispose of nonhazardous and
nonradioactive materials.
SSWMU #9 The NRC-licensed disposal area (NDA); contains radioactive wastes generated by NFS and the WVDP.
SSWMU #10 The integrated radioactive waste system (IRTS) treatment drum cell; stores cement-stablized low-level radioactive
waste.
| Sampling locations are shown on Figures A-6 and A-8 (pp.A-8 and A-10).



1998 Monitoring Program
Environmental Surveillance

On-site Groundwater and Seeps

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
State-licensed
Disposal Area
(SSWMU #11)* Gr N .
oundwater n{omtormg Grab liquid —» Per NYSERDA —) Per NYSERDA —> Per NYSERDA
1101a U points around site super
1101b U solid waste management
1101c U units (SSWMUs)
1102a
1102b
1103a Reported in:
1103b
1103¢ ¢ SER
1104a
1104b
1104¢
1105a
1105b
1106a U
1106b U
1107a
1108a U
1109a U
1109 U
1110a
1111a L. L
North Plateau Seeps
(Not in a SSWMU) Groundwater seepage points
GSEEP along the northeastern edge
SP02 of the north plateau
gggg Grab liquid —» Semiannual —> 2 each seep —> Gross alpha/beta, H-3
. (pH, conductivity, and
oo Reported in: VOCs at SP12)
SP12 * SER
SP18 ¢ Quarterly Groundwater
SP23 [ Reports |
Miscellaneous -
Well Points Well _pomts downgradient
(Not in a SSWMU) of main plant and the former | Grap liquid — Annual —> 1 each well —> Gross alpha/beta, H-3
sand and gravel unit back-
WP-A ground well
WP-C
WP-H Reported in:
NBIS e SER
(Former background * Quarterly Groundwater Field —> Quarterly — 4 —» pH, conductivity
well) Reports measurement
NOTE: *“U” designates upgradient, “B” designates background, and “C” designates crossgradient wells. The remainder are downgradient.

* SSWMU #11 is sampled by NYSERDA under a separate program.
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Sampling Rationale

On-site

Groundwater DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F
The on-site WVDP groundwater monitoring program provides for the determination of water qual ity, focusing on radio-
logical and chemical surveillance of both active and inactive super solid waste management units (SSWMUs). In addition,
using wells situated hydraulically upgradient (background) and downgradient of SSWMUs allows both detection of ground-
water contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater protection is
addressed in the Groundwater Protection Plan, WVDP-091. Groundwater monitoring is defailed in the Groundwater
Monitoring Plan, WVDP-239.

SSWMU #11 The New York State-licensed disposal area (SDA) was operated by NFS as a commercial low-level disposal facility; it
also received wastes from NFS reprocessing operations.

North Plateau Monitor groundwater emanating from the ground surface along the edge of the site’s north plateau.

Seeps .

Well Points Monitor groundwater of known subsurface contamination in the north plateau area. All well points are downgradient of
the main plant.

WNWNBI1S Background well on north plateau.

| Sampling locations are shown on Figures A-6 and A-8 (pp.A-8 and A-10).



1998 Monitoring Program
Environmental Surveillance

Off-site Surface Water
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ [
Restricted surface Timed —> Weekly — 52 —> PpH, conductivity
WFBCTCB* waters receiving continuous
Buttermilk Creek plant effluents composite liquid )
Upstream of Weekly.samples —> Monthly composite for
Confluence with Reported in: composited to 12 gross alpha/beta, H-3
Cattaraugus Creek at
Thomas Corners Road | * MTAR Weekly samples ~ —» Quarterly composite for
* QEMDR composited to 4 gamma isotopic and Sr-90
* SER
Unrestricted surface waters | Timed —> Weekly - 52 —> QGross alpha/beta, H-3,
WFFELBR* receiving plant effluents continuous pH
composite liquid
Cattaraugm Creek at Reported in: Weekly samples —> Flow-weighted monthly
Felton Bridge . .
composited to 12 composite for gamma
* MTAR isotopic and Sr-90, gross
* QEMDR alpha/beta, H-3
* SER |
- —
Unrestricted surface Timed —> Weekly - 52 —> pH, conductivity
WFBCBKG* water, background continuous
. ite liquid
Buttermilk Creek near composite fiqui Weekly samples  —> Monthly composite for
Fox Valley (back- Reported in: composited to 12 gross alpha/beta, H-3
ground)
* MTAR
* QEMDR Weekly samples —> Quarterly composite for
¢ SER composited to 4 gamma isotopic, Sr-90,
* Reported to NYSERDA C-14, I-129, Pu/U iso-
topic, total U, Am-241,
Te-99
Grab liquid —> Semiannual — 2 —> NPOC, TOX, Ca, Mg, Na,
‘ K, Ba, Mn, Fe, Cl, SOy,
NO3-NO,-N, F, HCO;3,
L - QO3
Unrestricted surface
water, background
WFBIGBR
Cattaraugus Creek at | Reported in: Grab liquid —> Monthly — 12 —> Gross alpha/beta, H-3,
Bigelow Bridge Sr-90, gamma isotopic
(background) * MTAR
* QEMDR
| _* SER

* Monthly composites are also sent to NYSDOH.




Sampling Rationale

WFBCTCB DOE/EH-0173T, 5.10.1.1
Buttermilk Creek is the surface water receiving all WVDP effluents. WFBCTCB monitors the potential influence of

WVDP drainage into Buttermilk Creek upstream of Buttermilk Creek’s confluence with Cattaraugus Creek.
WFFELBR DOE/EH-0173T, 5.10.1.1

Because Buttermilk Creek empties into Cattaraugus Creek, WFFELBR monitors the potential influence of WVDP
drainage into Cattaraugus Creek directly downstream of the Cattaraugus Creek confluence with Buttermilk Creek.

WFBCBKG DOE/EH-0173T, 5.10.1.1
Monitors background conditions of Buttermilk Creek upstream of the WVDP; allows comparison to downstream con-
ditions.

WFBIGBR DOE/EH-0173T, 5.10.1.1

Monitors background conditions of Cattaraugus Creek at Bigelow Bridge, upstream of the WVDP; allows comparison
to downstream conditions.

n Sampling locations are shown on Figure A-3 (p. A-5).



1998 Monitoring Program
Environmental Surveillance

Off-site Drinking Water

Sample Location
Code

Monitoring/Reporting
Requirements

Total Annual
Sample Collections

Collection
Frequency

Analyses Performed/
Composite Frequency

Sampling
Type/Medium

WEFWEL Series

Wells owtside the
WNYNSC perimeter but
near the WVDP

WFWELO01
3.0 km West-Northwest

WFWELO02
1.5 km Northwest

WFWELO03
3.5 km Northwest

WFWEL04
3.0 km Northwest

WFWELO0S
2.5 km Southwest -

WFWEL06
(background)
29 km South

WFWELO07
4.4 km North-Northeast

WFWELO0S
2.5 km East-Northeast

WFWEL09
3.0 km Southeast

WFWEL10
7.0 km North

Drinking water supply;
groundwater near
facility*

Reported in:

* MTAR
* QEMDR
* SER

Grab liquid —> Annual " —> 1 each location —> Gross alpha/beta, H-3,
gamma isotopic, pH, con-

ductivity

*  No drinking water wells are located in hydrogeological units affected by site activity.



Sampling Rationale

Off-site
Drinking Water
WFWEL Series  DOE 5400.1, IV.9; DOE/EH-0173T, 5.10.1.2

Eight of the ten listed off-site private residential drinking water wells represent the nearest unrestricted uses of ground-
water close to the WVDP. The ninth sample (WFWEL10) is taken from a public water supply from deep wells. The

tenth drinking water well, WFWELQS, is located 29 kilometers south of the Project and is considered a background
drinking water source.

n Sampling locations are shown on Figures A-9 and A-12 (pp. A-11 and A-14).
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1998 Monitoring Program
Environmental Surveillance

Off-site Air

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling
Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

AFFXVRD
3.0 km South-Southeast
at Fox Valley

AFTCORD
3.7 km North-Northwest
at Thomas Corners Road

AFRT240*
2.0 km Northeast on
Route 240

AFSPRVL
9.4 km North at
Springville

AFWEVAL
3.9 km South-Southeast
at West Valley

AFNASHV

39.8 km West at Village
of Nashville, Town of
Hanover (background)

AFBOEHN
2.3 km Southwest on
Duich Hill Road

AFRSPRD
1.5 km Northwest on
Rock Springs Road

AFGRVAL
30.9 km South at Great
Valley (background)

AFBLKST

Bulk Storage Warehouse
2.2 km East-Southeast at
Buttermilk Road

=

Particulate air samples
around WNYNSC
perimeter

Reported in:

* MTAR
* QEMDR
* SER

* Filter from duplicate sampler sent to NYSDOH.

Continuous —> Weekly
air

particulate

filter

Continuous —> Weekly
desiccant column

for water vapor
collection

AFRSPRD and
AFGRVAL only

Continuous _y, Monthly
charcoal

cartridge
AFRSPRD and
AFGRVAL
only

—> 52 eachlocation —>» Gross alpha/beta

Weekly filters
composited to 4
each location

—> Quarterly composite for
Sr-90,gamma isotopic,
total U, U/Pu isotopic (plus
Am241 at AFRSPRD and
AFGRVAL only)

—> 52 eachlocation — H-3

—> 12 composited to 4 —>» Quarterly composite
each location for 1-129



Sampling Rationale

AFFXVRD
AFTCORD
AFRT240 DOE/EH-0173T, 5.7.4
Air samplers put into service by NFS as part of the site’s original monitoring program at perimeter locations chosen to
obtain data from places most likely to provide highest concentrations. Choice of location based on meteorological data.
AFSPRVL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located on private property in nearby community within 15 kilometers of the site (north).
AFWEVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located on private property in nearby community within 15 kilometers of the site (southeast).
AFNASHV DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler considered representative of natural background radiation. Located 39.8 kilometers west of
the site (upwind) on privately owned property.
AFBOEHN DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Perimeter location chosen to obtain data from the place most likely to provide the highest elevated release concentra-
tions. AFBOEHN is located on NYSERDA property at the perimeter. Choice of location based on meteorological data.
AFRSPRD DOE/EH-0173T, 5.7.4
Perimeter location chosen to obtain data from the place most likely to provide the highest ground-level release concen-
trations. AFRSPRD is on WNYNSC property outside the main plant operations fenceline. I-129 and H-3 are sampled
here because the sampling trains were easy to incorporate and the location was most likely to receive effluent releases.
Choice of location based on meteorological data.
AFGRVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler considered representative of natural background radiation. Located on privately owned prop-
erty 30.9 kilometers 'south of the site (typically upwind). I-129 and H-3 sampled here also.
AFBLKST DOE/EH-0173T, 5.7.4
Off-site monitoring of bulk storage warehouse, near the site perimeter.
u Sampling locations are shown on Figures A-5 and A-12 (pp. A-7 and A-14).



1998 Monitoring Program

Environmental Surveillance

Fallout, Sediment, and Soil

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
— —
AFDHFOP
2.3 lan Southwest Collection of fallout ‘
AFFXFOP particulates and Integrated ~ —> Monthly —> 12 each location = —> Gross alpha/beta, H-3,

3.0 km South-Southeast

AFTCFOP
3.7 km North-Northwest

AF24FOP
2.0 km Northeast

ANRGFOP
Rain gauge on-site

SF Soil Series
Surface soil at each of
10 air samplers

SFCCSED
Cattaraugus Creek at
Felton Bridge

SFSDSED
Cattaraugus Creek at
Springville Dam

SFBISED
Cattaraugus Creek at
Bigelow Bridge
(background)

SFTCSED
Buttermilk Creek at
Thomas Corners Road

SFBCSED

Buttermilk Creek at Fox
Valley Road (background)

SN On-site Soil Series:

SNSW74A
(Near WNSW744)

SNSWAMP
(Near WNSWAMP)

SNSP006
(Near WNSP0O6)

precipitation around the
WNYNSC perimeter

Reported in:

* MTAR
* QEMDR
* SER

Long-term fallout
accumulation

Reported in:

* MTAR
* QEMDR
* SER

Deposition in sediment
downstream of facility
effluents

Reported in:

* MTAR
* QEMDR
* SER

Reported in:

* MTAR
* QEMDR
* SER

precipitation

Surface plug —> Annual
composite soil

sediment

Surface plug —> Annual
or grab

—> 1 each location

Grab stream —> Annual (Split —> 1 each location
SFSDSED and

SFBCSED with

NYSDOH)

—> 1 each location

pH, gamma isotopic

Gross alpha/beta, gamma
isotopic, Pu-239/240,
Sr-90, Am-241 plus U
isotopic and total U at
SFRSPRD, SFBOEHN, and
SFGRVAL

Gross alpha/beta, gamma
isotopic, Sr-90, U/Pu iso-
topic, total U, Am-241

Gross alpha/beta, gamma
isotopic, Sr-90, U-isoto-
pic, total U, Pu-239/240,
Am-241, Al, Sb, As, Ba,
Be, Cd, Ca, Cr, Co, Cu,
Fe, Pb, Mg, Mn, Hg, Ni,
K, Se, Ag,Na, T, V,Zn



Sampling Rationale

AFDHFOP

AFFXFOP

AFTCFOP

AF24FOP DOE/EP-0023, 4.7
Collection of fallout particles and precipitation around the site perimeter at established air sampling locations: AFDHFOP
(Dutch Hill at Boehn Road), AFFXFOP (Fox Valley Road), AFTCFOP (Thomas Corners), AF24FOP (Route 240).
Indicates short-term effects.

ANRGFOP Fallout particles and precipitation collected on-site by the Environmental Laboratory at the rain gauge. Indicates
short-term effects.

SF Soil Series DOE/EH-0173T, 5.9.1
Off-site soils collected at air sampling locations. SFWEVAL (West Valley), SFEXVRD (Fox Valley Road), SFSPRVL
(Springville), SFTCORD (Thomas Corners), SFRT240 (Route 240), SFNASHV (Nashville), SFBOEHN (Boehn
Road-Dutch Hitl), SFGRVAL (Great Valley), SFRSPRD (Rock Springs Road), SFBLKST (bulk storage warehouse):
Collection of long-term fallout data at established air sampler locations via soil sampling.

SFCCSED DOE/EH-0173T, 5.12.1
Sediment deposition at Cattaraugus Creek at Felton Bridge. Location is first point of public access to Cattaraugus Creek
downstream of its confluence with Buttermilk Creek.

SFSDSED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Springville Dam. Reservoir provides ideal settl ing and collection location
for sediments downstream of Buttermilk Creek confluence with Cattaraugus Creek. Located downstream of SFCCSED.

SFBISED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Bigelow Bridge. Location is upstream of the Buttermilk Creek confluence
and serves as the Cattaraugus Creek background location. -

SFTCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Thomas Corners in Buttermilk Creek immediately downstream of all facility liquid effluents.

SFBCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Buttermilk Creek upsteam of facility effluents (background).

SN Soil Series DOE/EH-0173T, 5.9.1.
On-site soil. (Samples may be partially composed of sediments.) SNSW74A (surface soil near WNSW74A), SNSWAMP
(surface soil near WNSWAMP), and SNSP006 (surface soil near WNSP006): Locations to be specifically defined by
geographic coordinates. Correspond to site drainage pattern flows (i.e., most likely area of radiological deposition/
accumulation).

n Sampling locations are shown on Figures A-2, A-3, A-4, A-5, and A-12 (pp.A-4, A-5, A-6, A-7, and A- 14).



1998 Monitoring Program
Environmental Surveillance

Off-site Biological
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
BFFCATC Fish in waters up- and rlndividual —> Semiannual —> 20fisheach —> Gamma isotopicand Sr-90
Fish from Cattaraugus downstream of facility collection, (samples at location in edible portions of each
Creek downstream of its effluents biological BFFCATC and individual fish; % moisture
confluence with B!"F CTRL shared
Buttermilk Creek with NYSDOH)
Reported in:
BFFCATD
Fish from Cattaraugus * MTAR
Creek downstream of * QEMDR
the Springville Dam * SER
BFFCTRL
Control fish sample
Jrom nearby stream not
affected by the ’ Annual —> 10 fish —> Gamma isotopic and Sr-90
(7 km or more upstream A, .
of site effluent point; (BFFCATD only) in edible portions of each
background) ' individual fish; % moisture
BFMREED r
Dairy farm Milk from animals Grab Montht 12 rterly composite for
3.8 km North-Northwest LR . . - S ly t - monthly  — Qua y m.Po
foraging around the biological (Samples a samples gamma isotopic, Sr-90,
facility perimeter and at BFMREED and composited to H-3, and 1-129
BFMCOBO background sites BFMCOBO shared 4 each location
Dairy farm with NYSDOH)
1.9 km West-Northwest
Reported in:
BFMWIDR
Dairy farm * MTAR
3.0 km Southeast * QEMDR
* SER
BFMSCHT
Dairy farm
4.8 km South L L
BFMCTLS Milk from animals
Control location 25 km foraging around the . .
South (background) facility perimeter and at bG,ﬂ;b cal — Annual - ll ea:{h —> Gamma isotopic, Sr-90,
background sites 1ologica ocation H-3, and I-129
BFMCTLN REEOI'IECI in:
Control location 30 km ¢ MTAR
North (background) * QEMDR
* SER




Sampling Rationale

BFFCATC DOE/EH-0173T, 5.11.1.1

BFTCATD
Radioactivity may enter a food chain in which fish are a major component and are consumed by the local population.

BFFCTRL Control fish sample; provide background data for comparison with data from fish caught downstream of facility
effluents.

BFMREED DOE/EH-0173T, 5.8.2.1

BFMCOBO

BFMWIDR Milk from animals foraging around facility perimeter. Milk is consumed by all age groups and is frequently the most

BFMSCHT important food that could contribute to the radiation dose. Dairy animals pastured near the site and at two background
locations allow adequate monitoring.

BFMCTLS Control milk samples collected far from the site to provide background data for comparison with data from near-site

BFMCTLN milk samples.

| Sampling tocations are shown on Figures A-9 and A-12 (pp. A-11 and A-14).



1998 Monitoring Program
Environmental Surveillance

Off-site Biological
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
— —
BFVNEAR Fruit and vegetables
Nearby locations grown near facility
perimeter, downwind if Grab —> Annual (at —> 3each (split with —» Gamma isotopic and Sr-90
possible biological harvest ) NYSDOH) analysis of edible por-
BFVCTRL Renorted in: (fruits and tions, H-3 in free mois-
Remote locations (16 . vegetables) ture; % moisture
km or more from ¢ MTAR
Sacility; background) * QEMDR
* SER
BFHNEAR Forage (hay) grown near
Forage for beef cattle/ | facility perimeter,
milk cows from near-site | downwind if possible
location Grab —> Annual —> 1 each location —> Gamma isotopic, Sr-90
Reported in: biological
BFHCTLS or
BFHCTLN * MTAR
Forage for beef cattle/ | * QEMDR
milk cows from control | * SER
location south or north
(background)
BFBNEAR Meat (beef foraging near
Beef animal from facility perimeter, Grab —> Semiannual ) 2 each location —> Gamma isotopic and Sr-90
nearby farm'm . downwind if possible) biological . analysis of meat, H-3 in
downwind direction free moisture; % moisture
BFBCTRL Reported in:
Beef animal from « MTAR
control location 16 km * QEMDR
or more from facility e SER
(background)
BFDNEAR Individual — Annual, during - 3
Deer in vicinity of Venison. (deer f9raging c9|lect_i0n, hunting season ) )
the site near facility perxmeter) biological (BFDNEAR sample Gamma isotopic and
split with Sr-90 analysis of meat,
. NYSDOH) H-3 in free moisture; %
BFDCTRL Reported in: . moisture
Control deer 16 km or . Duflﬂg year as —> 3
more from the facility | MgﬁgR available
(background) Q (BFDCTRL sample
SER split with
NYSDOH)




Sampling Rationale

BFVNEAR

BFVCTRL

BFHNEAR

BFHCTLS
BFHCTLN

BFBNEAR

BFBCTRL

BFDNEAR

BFDCTRL

DOE/EH-0173T, 5.8.2.2

Fruits and vegetables (corn, apples, and beans or leafy vegetables, if availabie) collected from areas near the site. These
samples are collected, if possible, from areas near the site predicted to have worst-case downwind concentrations of
radionuclides in air and soil. Sample analysis reflects steady state/chronic uptake or contamination of foodstuffs as a
result of site activities. Possible pathway directly to humans or indirectly through animals.

DOE/EH-0173T, 5.8.2.2

Fruits and vegetables collected from an area remote from the site. Background fruits and vegetables collected for
comparison with near-site samples. Collected in area(s) of no possible site effects.

DOE/EH-0173T, 5.8.2.2

Hay collected from area near the site. Same as for near-site fruits and vegetables (BFVNEAR). Indirect pathway to
humans through animals. Collected from same location as beef or milk sample.

DOE/EH-0173T, 5.8.2.2

Hay collected from areas remote from the site. Background hay collected for comparison with near-site samples.
Collected in area(s) of no possible effects from the site.

DOE/EH-0173T, 5.8.2.3
Beef collected from animals raised near the site and foraging downwind of the site in areas of maxirum probable

effects. Following the rationale for vegetable matter collected near the site (BFVNEAR and BFHNEAR), edible flesh
portion of beef animals is analyzed to determine possible radionuclide content passable directly to humans.

DOE/EH-0173T, 5.8.2.3

Beef collected from animals raised far from the site. Background beef collected for comparison with near-site samples.
Collected in area(s) of no possible site effects.

DOE/EH-0173T, 5.8.3

Venison from deer herd found living near the site. Same as for beef (BFBNEAR).

DOE/EH-0173T, 5.8.3

Venison from deer herd found living far from the site. Background deer meat collected for comparison with near-site
samples. Collected in area(s) of no possible site effects.

| Sampling locations are shown on Figures A-9 and A-12 (pp. A-11 and A-14).



1998 Monitoring Program
Environmental Surveillance

- Off-site Direct Radiation

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
DFTLD Series Direct radiation rI—ntegrating —> Quarterly —> TLD cards at each —» Quarterly gamma
Thermoluminescent around facility LiF TLD of 23 locations radiation exposure
Dosimetry (TLD) collected 4 times per
. ear

Off-site: Reported in: 4
#1-#16 * QEMDR
Each of 16 Compass ¢ SER
Sectors at Nearest
Accessible Perimeter
Point
#17

“S points” Landfill
19.6 km Southwest
(background)

#20

1,500 m Northwest
(downwind receptor)

#21

Springville
9.4 km North

#22

West Valley
3.8 km South-Southeast

#23

Great Valley
30.9 km South
(background)

#37

Nashville
39.8 km Northwest
(background)

#41

Sardinia-Savage Road
15.5 km Northeast
(background)




Sampling Rationale

Dosimetry DOE/EH-0173T, 5.5; DOE/EP-0023, 4.6.3

Off-site
TLDs offer continuous integrated environmental gamma-ray monitoring and have been deployed systematically about
the site. Off-site TLDs are used to verify that site activities have not adversely affected the surrounding environs.

A biennial HPIC gamma radiation measurement is completed at all locations in order to confirm TLD measurements.

] Sampling locations are shown on Figures A-11 and A-12 (pp. A-13 and A-14).



1998 Monitoring Program
Environmental Surveillance

On-site Direct Radiation

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
DNTLD Series Direct radi‘a.tion Integrating  —> Quarterly —> TLD cards at each —> Quarterly gamma ra-
Thermoluminescent around facility LiF TLD of 20 locations diation exposure
Dosimetry (TLD) collected 4 times
. er year
On-site. Reported in: pery
#18, #19, #33
* QEMDR
At three corners of the
* SER

SDA

#24, #26-432, #34

9 TLDS at the security
Jfence around the site

#35, #36, #38-#40
5 TLDs on-site near
operational areas

#25

Rock Springs Road
500 m North-Northwest
of the plant

#42
SDA T-1 building

#43

SDA west perimeter
fence




Sampling Rationale

Dosimetry DOE/EH-0173T, 5.4 and 5.5

On-site
On-site TLDs monitor waste management units and verify that the potential dose rate to the general public (i.e., at
Rock Springs Road) is below 100 mrem/year (1 mSv/year) from site activities.
A biennial HPIC gamma radiation measurement is completed at all locations in order to confirm TLD measurements.

Potential TLD sampling locations are continually evaluated with respect to site activities.

| Sampling locations are shown on Figure A-10 (p. A-12):



Appendix C

Summary of Water, Sediment, and Soil Monitoring Data

Collecting a Sample at a WVDP Stream Sampling Location



Table C -

1

Total Radioactivity (curies) of Liquid Effluents
Released from Lagoon 3 (WNSPO00I) in 1998

Isotope Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter  Annual Total
Alpha 2.56x1.14E-04 7.05£946E-05 6.63+4.79E-05 6.67+6.54E-05  4.59x1.69E-04
Beta 6.65+0.30E-03 2.99+021E-03 7.30+096E-04 1.03+0.12E-03  1.14+0.04E-02
H-3 7.86+0.22E-02 6.17+0.19E-02  2.87+0.12E-02 3.52+0.13E-02  2.04+0.03E-01

C-14 1.84+1.58E-04 1.45+0.64E-04 2.78+048E-04 1.19+0.32E-04  7.25x+1.80E-04
K-40 0.00+6.44E-04 0.00£8.72E-04  0.00+4.74E-04 -5.70+840E-04 -0.57+145E-03

Co-60 0.00+5.19E-05 0.00£8.73E-05 0.00£3.85E-05 4.48+6.77E-05 0.45+1.28E-04
Sr-90 2.28+0.10E-03 1.04+0.06E-03  1.99+0.27E-04 2.20+0.35E-04  3.73+0.12E-03

Tc-99 3.58+0.09E-03 1.37+0.05E-03  3.25+0.24E-04 5.03+029E-04  5.78+0.11E-03

1-129 1.46+0.94E-05 3.231.1 22E-05 3.45+£1.06E-05 4.70+1.05E-05 1.28+0.22E-04
Cs-137 3.02+047E-04 2.53+0.90E-04 5.56+2.78E-05 3.28+1.38E-04  9.39+1.73E-04
U-232 1.79+£0.15E-04 1.41+0.13E-04 5.38+0.68E-05 6.48+1.24E-05  4.38+0.24E-04
U-233/234 1.03+0.06E-04 8.09+043E-05 2.85+0.26E-05 4.12+0.22E-05  2.53+0.08E-04
U-235/236 4.02+1.42E-06 2.74+0.83B-06 6.22+1.14E-07 1.82+045E-06 9.21+1.76E-06
U-238 5.66+0.47E-05 4.62+0.32E-05 1.52+0.19B-05 2.19+0.16E-05  1.40+0.06E-06
Total U (g) 1.70+0.02E+02 1.28+0.03E+02 4.33x0.12E+01 6.63+0.08E+01  4.08+0.04E+02
Pu-238 3.02+0.83E-06 4.88+3.55E-07 -0.90+2.08E-07 138+0.57E-06 4.80+1.08E-06
Pu-239/240 1.19+0.46E-06 6.77+391E-07 1.75%2.34E-07 6.59+4.06E-07  2.70+0.76E-06
Am-241 4.99+3.70E-07 599+4 04E-07 1.29+1.84E-07 6.65+4.77E-07  1.89+0.75E-06




Table C -

2

Comparison of 1998 Lagoon 3 (WNSP001) Liquid Effluent Radioactivity

Concentrations with Department of Energy Guidelines

Isotope® Discharge Activity? Radioactivity ¢ Corﬁﬁft?‘iion DCG % of DCG
(C1) (Becquerels) (uCi/mL) (uCi/mL)

Alpha 4.59+1.69E-04 1.70£0.63E+07 1.06+0.39E-08 NAd NA
Beta 1.14+0.04E-02 4.22+0.15E+08 2.62+0.09E-07 NAd NA
H-3 2.04+0.03E-01 7.56+0.13E+09 '4.69:0.08E-06 2E-03 0.23
C-14 7.25+1.80E-04 2.68+0.67E+07 1.67+0.41E-08 7E-05 0.02
K-40 -0.57+1.45E-03 -2 11£5.37E+07 -1.31x3.33E-08 NAd NA
Co-60 0.45+1.28E-04 1.662+4.74E+06  1.03+2.94E-09 5E-06 <0.06
Sr-90 3.73x0.12E-03 1.38+0.05E+08 8.58+0.28E-08 1E-06 8.58
Tc-99 5.78+0.11E-03 2.14+0.04E+08 1.33+0.03E-07 1E-04 0.13
I-129 1.28+0.22E-04 4.75+£0.79E+06  2.95+0.49E-09 SE-07 0.59
Cs-137 9.39+1.73E-04 347+0.64E+07 2.16+0.40E-08 3E-06 0.72
U-232¢ 4.38+0.24E-04 1.62+0.09E+07 1.01+0.06E-08 1E-07 10.07
U-233/234¢ 2.53+0.08E-04 9.36+0.31E+06 5.82+0.19E-09 5E-07 1.16
U-235/236¢ 9.21+1.76E-06 3.41x0.65E+05  2.12+0.40E-10 5E-07f 0.04
U-238¢ 1.51+0.07E-06 5.17+£0.23E+06 3.21+0.14E-09 6E-07 0.54
Pu-238 4.80+1.08E-06 1.77+040E+05 1.10+0.25E-10 4E-08 0.28
Pu-239/240 2.70+0.76E-06 9.98+2.82E+04 6.20+1.75E-11 3E-08 0.21
Am-241 1.89+0.75E-06 7.00£2.77E+04 4.35+1.72E-11 3E-08 0.15
Total % of DCGs 22.78

@ Half-lives are listed in Table K-1.

b Total volume released: 4.35E+10 mL.

€1 Ci=37E+10 Becquerels (Bq): 1 Bq = 2.7E-11 Ci.

4 Derived concentration guides (DCGs) are not applicable (NA) to gross alpha and gross beta. Potassium-40 activity is
not applicable because of its natural origin.

€ Total U (g) = 4.08+0.04E+02; average U (ug/mL) = 9.38+0.09E-03

fpcG Jor U-236 is used for this comparison.

C-4



1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November
December

Table C - 3

Facility Yard Drainage (WNSP005)

Alpha

2.09+1.92E-09
1.25+0.89E-09
0.73+3.33E-09
-1.58+4.92E-09
2.13+1.54E-09
2.44+2 61E-09
1.86+1.47E-09
5.85+4 40E-09
0.67+1.81E-09
3.00+4.20E-09
2.74+2.99E-09
-1.20+2.45E-09

Beta

1.70+0.09E-07
3.16+0.38E-08
9.00+0.62E-08
1.08+0.10E-07
1.57+0.07E-07
8.98+0.70E-08
1.52+0.06E-07
5.82+0.64E-08
2.42+0.51E-08
4.08+0.70E-08
3.97+0.70E-08
4.30+0.69E-08

H-3

-0.27+8.09E-08
7.30+5.64E-08
1.74+0.82E-07

-1.06+0.81E-07
9.79+7.87E-08
5.14+7.93E-08
1.02+0.80E-07

-1.60+7.96E-08
6.19+8.05E-08
1.23+0.81E-07

-4.44+8 30E-08
0.70+7.99E-08

pH
(standard units)

7.07
7.60
7.64
7.39
7.32
7.55
6.97
7.84
7.85
.79
7.49
8.05



Table C - 4

1998 Radioactivity Concentrations (uCi/mL) in Surface Water
Downstream of the WVDP at Frank’s Creek (WNSP006)

Month Alpha
January* 1.67+0.98E-09
February* 1.56+1.02E-09
March 3.64+9.43E-10
April * 2.02+1.16E-09
May 1.44+1.04E-09
June* 3.16+1.64E-09
July 2.03+145E-09
August -0.08+1.49E-09
September* 1.51+1.86E-09
October 0.77+1.55E-09
November 0.71+1.05E-09
December* 0.90+1.14E-09

Quarter C-14

0.09+5.42E-09
1.54+3.85E-09
0.82+5.31E-09
2.91+4 29E-09

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

U-235/236

2.00+1.96E-11
0.94+4 45E-11
4.59+5.28E-11
-0.02+£2.91E-11

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

Am-241

5.94+3.58E-11
1.60+0.53E-10
0.74+1.84E-11
6.23+6.35E-11

Ist Quarter

2nd Quarter
3rd Quarter
4th Quarter

Beta H-3
4.34+0.41E-08
4.39+0.42E-08
1.71+0.32E-08

2.52+0.86E-07
2.29+0.73E-07
6.41+7.70E-08

3.50+0.33E-08 1.97+0.85E-07
2.38+0.31E-08 0.17+7.60E-08
4.86+0.41E-08 5.14+0.93E-07
3.28+0.38E-08 1.04+7.82E-08
4.37+0.39E-08 9.08+8.10E-08
5.28+0.43E-08 4.71x0.83E-07
3.40+0.36E-08 4.37+8.24E-08

1.56+0.31E-08
2.51+0.35E-08

3.33+8.08E-08
5.36+0.91E-07

Tc-99 1-129
8.46+3.58E-09
3.37+1.83E-09

-0.54+1.76E-09
1.02+1.68E-09

1.76+4.39E-10
0.96+4.82E-10
4.23+5.06E-10
6.67+4.39E-10

U-238 Total U
(ug/mL)
2.80+0.74E-10 6.34+0.22E-04
2.12+0.95E-10 6.78+0.95E-04
2.81x1.13E-10 9.01x£0.33E-04
1.91+0.64E-10 8.96+0.20E-04

Sr-90

1.71+0.40E-08
1.57+0.31E-08
8.87+2.36E-09
1.5320.21E-08
1.22+031E-08
2.16+0.30E-08
1.88+0.34E-08
1.79+0.29E-08
2.12+0.27E-08
1.48+0.26E-08
1.06+0.33E-08
1.45+0.32E-08

U-232

4.80+1.20E-10
3.42+1.95E-10
5.01x£1.54E-10
4.25+0.77E-10

Pu-238

8.22+4 45E-11
0.76+1.51E-11
0.30+£2.36E-11
2.61+3.04E-11

Cs-137

0.00+1.52E-08
7.33+2.72E-08
0.00+1.01E-08
0.00+1.48E-08
0.00+1.12E-08
2.19+1.04E-08
1.76+1.12E-08
0.00+1.79E-08
0.00+1.81E-08
0.00+1.56E-08
0.00+1.77E-08
6.49+7 67E-09

U-233/234

3.85+0.87E-10
4.05+1.27E-10
4.36+1.41E-10
3.84+091E-10

Pu-239/240

2.44+2 24E-11
0.75+1.07E-11
0.58+2.29E-11
0.86+2.76E-11

* Month of discharge from WNSPOOI. See Tuble C-27 for a summary of water quality data at WNSPOO6.

C-6



Month

January
February
March
1st Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November

December
4th Qtr

Month

January
February
March
April

May

June

July
August
September
October
November
December

Table C - 5

1998 Radioactivity Concentrations (uCi/mL) in Surface Water

Sewage Treatment Facility (WNSP007)

Alpha

3.60+4.58E-09
1.29+2.71E-09
0.53+4.03E-09

0.06+3.28E-09
2.58+3.31E-09
0.73+1.69E-09

-0.74+2.09E-09
1.95+3.15E-09
-0.29+1.91E-09

-0.17+2.51E-09
-0.14+3.00E-09
-1.61+£3.22E-09

Beta

3.20+0.68E-08
2.10+0.59E-08
2.32+0.58E-08

2.15+0.55E-08
2.01£0.56E-08
8.92+5.22E-09

6.00+6.03E-09
1.90+0.51E-08
1.32+0.50E-08

1.64+0.39E-08
1.88+0.63E-03
1.00+0.71E-08

H-3

-0.21+8.18E-08
6.64+8.23E-08
-142+8.11E-08

-1.67+7.97E-08
-2.08+8.01E-08
0.65+7.94E-08

-0.36+8.03E-08
-3.79+8.05E-08
-0.25+8.29E-08

-4.49+8.00E-08
-8.30+8.13E-08
-9.73+8.26E-08

Table C- 6

French Drain (WNSP00S8)

Cs-137

0.00+4.17E-09

0.00+4.56E-09

0.00+7.33E-09

0.00+4.59E-09

1998 Radioactivity Concentrations (uCi/mL) in Surface Water

Alpha

0.70+1.67E-09
2.63+1.19E-09
-0.37+1.98E-09
0.23+1.88E-09
3.77+£2.24E-09
1.15+1.54E-09
1.81+2.13E-09
-0.01+1.35E-09
0.11+2.41E-09
0.58+1.28E-09
2.60+1.89E-09
-0.68+1.78E-09

Beta

2.34+047E-08
2.42+0.26E-08
2.00+0.35E-08
2.76+0.38E-08
1.68+0.43E-08
2.17+0.32E-08
1.74+047E-08
1.97+0.35E-08
1.68+0.49E-08
1.91+0.24E-08
1.40+0.33E-08
1.86+0.34E-08

H-3

1.17+0.10E-06
1.92+0.12E-06
1.45+0.10E-06
1.47+0.11E-06
1.56+0.11E-06
2.12+0.12E-06
1.92+0.12E-06
2.00+0.12E-06
2.58+0.13E-06
1.96+0.11E-06
1.70+0.11E-06
1.62+0.11E-06



Table C -7

1998 Radioactivity Concentrations (uCi/mL) in Surface Water
Northeast Swamp (WNSWAMP)

Month Alpha Beta H-3 Sr-90 Cs-137

January 1.97+1.28E-09 1.86+0.02E-06 1.22+0.80E-07 8.71x0.27E-07  0.00+6.85E-09
February 2.10+1.53E-09 2.42+0.03E-06 1.48+0.81E-07 1.15+0.02E-06  0.00+6.87E-09
March 0.69+1.29E-09 1.93+0.02E-06 1.24+0.81E-07 7.92+0.23E-07  0.00+4.26E-09
April -0.10+1.13E-09 1.96x0.02E-06 6.88+8.09E-08 1.01+0.02E-06  0.00+4.20E-09
May 0.36x£1.25E-09 2.44+0.03E-06 228+0.82E-07 1.26+0.03E-06  0.00+4.04E-09
June 0.55+1.44E-09 3.21+0.03E-06 223+0.80E-07 1.78+0.03E-06  0.00+6.69E-09
July 0.31x1.33E-09 2.92+0.03E-06 2.02+0.80E-07 1.48+0.03E-06  0.00+4.72E-09
August 0.55+1.58E-09 3.53+0.03E-06 1.79+0.81E-07 147+0.02E-06  0.00+6.55E-09
September 0.44+1.81E-09 4.24+0.03E-06 2.45+x0.84E-07 2.25+0.03E-06  0.00+7.18E-09
October 0.08+1.31E-09 3.00+0.03E-06 5.74+£7.34E-08  1.60+0.04E-06  0.00+7.20E-09
November -0.29+1.18E-09 2.81+0.03E-06 1.76+0.79E-07  1.47+0.03E-06  0.00+4.89E-09
December -0.64+1.03E-09 2.54+0.02E-06 1.07+0.80E-07 1.28+0.03E-06  2.09+4.21E-09

Quarter C-14 I-129 U-232 U-233/234 U-235/236

Ist Quarter -0.40+£2.23E-08 1.95+£3.03E-10 247+726E-10  9.27+5.35E-10  1.38+1.90E-10
2nd Quarter -2.08+5.50E-09 9.04+7.24E-10 -0.31£5.10E-11  1.22+0.52E-10  2.04+2.35E-11
3rd Quarter 7.15+6.75E-09 9.44+9.39E-10 2.99+425E-11 3.52+6.79E-11  0.01x1.92E-11

4th Quarter 1.70+4.58E-09 1.04+0.92E-09 9.76£7.16E-11  1.07x0.64E-10  2.73+3.88E-11
U-238 Total U Pu-238 Pu-239/240 Am-241
(ug/mL)
Ist Quarter 7.21x4.52E-10  0.00+9.50E-05 -0.75+4.62E-10 -1.50£2.60E-10  1.62+4.96E-10
2nd Quarter 7.55+4.34E-11 5.43+0.20B-04 -0.01£2.12E-10  0.30£2.02E-10  0.50+1.14E-10
3rd Quarter 3.97+4.43E-11 0.00£9.50E-05 0.02+2.96E-11  3.86x3.96E-11 -0.45+2.05E-11
4th Quarter 1.05£0.63E-10  7.92+0.19E-05 3.63+4.37E-11  0.11+5.22E-11

1.46+5.56E-11

See Table C-27 for a summary of water quality data at WNSWAMP.



Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

Table C - 8

Alpha Beta
2.50+1.82E-09 8.76+2.49E-09
1.06+1.48E-09 6.72+2.38E-09
-0.60+1.71E-09 6.71+2.26E-09
0.26+1.28E-09 6.51+2.16E-09
0.90+1.12E-09 9.22+2.07E-09
0.73x+1.36E-09 7.83+2.21E-09
0.70+1.18E-09 5.37+2.68E-09
0.26x1.40E-09 7.73+2.53E-09
0.76+1.48E-09 4.83+2.63E-09
0.10+1.02E-09 7.21+2.06E-09
0.27+1.02E-09 7.36+2.21E-09
-0.84+2.05E-09 8.35+3.36E-09
C-14 1-129
0.79+5.64E-09 0.29+1.07E-09
-3.06£740E-09  -1.57+7.70E-10
1.43+6.04E-09 0.46+6.30E-10
7.05+4.60E-09 6.66+7.41E-10
U-238 Total U
(ug/mL)

1.76+0.62E-10
7.06+5.78E-11
1.56+0.71E-10
7.67+4.00E-11

1.60+0.14E-04
1.60+0.18E-04
2.04+0.34E-04
2.03+0.05E-04

H-3

-7.69+8.14E-08
1.25+8.32E-08
3.11+8.06E-08

-8.23+7.50E-08

-1.85+8.12E-08

-5.16+7.32E-08

-1.60+7.97E-08

-1.59+7.95E-08

-0.69+8.00E-08

-6.24+7.62E-08

-1.12+0.75E-07

-5.33+7.80E-08

U-232

1.35+3.64E-11
0.24+1.21E-10
-2.90+2.21E-11
4.25+2.68E-11

Pu-238

8.69+4 29E-11
1.50x2.16E-11
-3.40+6.82E-12
8.42+5.22E-11

See Table C-27 for a summary of water quality data at WNSW74A.

Table C -9

Sr-90

2.46+3.02E-09
3.03+2.16E-09
2.07+1.67E-09
4,34+2 01E-09
2.91+2.14E-09
2.77+1.58E-09
4.10+£2.62E-09
3.81+1.66E-09
1.64+1.30E-09
2.90+1.59E-09
3.39+2.51E-09
6.19+2 40E-09

U-233/234

1.53+0.59E-10
9.64+6.66E-11
7.58+5.68E-11
1.15+0.51E-10

Pu-239/240

0.89+1.67E-11
1.59+£1.77E-11
-3.39+6.81E-12
0.35+3.82E-11

1998 Radioactivity Concentrations (uCi/mL) in Surface Water
North Swamp (WNSW74A)

Cs-137

0.00+2.36E-08
0.00+1.62E-08
0.00+1.98E-08
0.00+1.37E-08
0.00+1.45E-08
0.00+1.34E-08
0.00+2.03E-08
0.00+1.48E-08
0.00+1.34E-08
0.87+1.59E-08
0.00x1.51E-08
-5.98+9.20E-09

U-235/236

0.76+1.94E-11
1.16+3.92E-11
-0.78+2.12E-11
0.14+1.21E-11

Am-241

2.12+1.95E-11
1.96+2.19E-11
-0.01+1.84E-09
0.68+1.36E-11

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Frank’s Creek East of the SDA (WNFRC67)

Month

January
February
March
April

May

June

July
August
September
October
November
December

Alpha

-2.58+6.09E-10
7.66+6.12E-10
-3.32+7.37E-10
5.28+7.96E-10
4.74+7.56E-10
-5.44+8.12E-10
0.48+1.01E-09
0.94+1.17E-09
-0.58+1.13E-09
7.00+5.64E-10
3.17+4.83E-10
0.09+5.59E-10

Beta

4,18+242E-09
1.10+2.32E-09
1.40+2.40E-09
-0.15+2.29E-09
-0.10+3.18E-09
1.83+3.27E-09
-3.56+3.51E-09
1.72+3.54E-09
-2.74+3.76E-09
3.21+1.35E-09
3.08+1.41E-09
2.04+1.31E-09

C-9

H-3

2.60+8.11E-08
4.64+8.02E-08
-1.02+0.80E-07
-4.87+5.76E-08
-8.37+8.10E-08
0.44+7.95E-08
(0.28+8.03E-08
-4.21+7.95E-08
2.52+0.82E-07
1.95+0.82E-07
-3.36+8.37E-08
2.02+7.92E-08

pH
(standard units)
7.01
741
6.64
6.77
8.10
8.00
6.80
7.68
8.10
7.76
6.76
8.25



Table C - 10

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November.
December

Alpha

4.76+8.71E-10
1.14+0.94E-09
0.32+8.90E-10
6.12+9.89E-10
0.61+£1.02E-09
0.98+1.29E-09
0.75+1.30E-09
0.37+£1.49E-09
0.56+1.48E-09
0.67+1.32E-09
2.84+7.28E-10
2.19+9.09E-10

Erdman Brook (WNERB53)
Beta H-3 pH
(standard units)
1.65+0.30E-08 -2.44+8.10E-08 7.47
1.47+0.31E-08 1.23+£0.82E-07 7.36
1.87+0.28E-08 1.15£0.76E-07 7.23
1.17+0.26E-08 -5.01+8.06E-08 6.92
1.12+0.27E-08 -0.92+8.01E-08 7.61
1.81+0.30E-08 -1.12+7.37E-08 7.44
1.10x0.32E-08 2.59+8.13E-08 7.15
1.46x+0.31E-08 -0.23+8.01E-08 7.68
1.82+0.32E-08 4.17+7.68E-08 745
1.91+£0.27E-08 4.76+8.22E-08 7.39
1.85+0.23E-08 -1.67+8.16E-08 7.27
1.39£0.24E-08 9.50+7.61E-08 7.82
Table C - 11

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Cooling Tower Basin (WNCOOLW)

Month

January
February
March
1st Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November
December
4th Qtr

Alpha -

0.68+ 1.35E-09
1.01+ 1.01E-09
-0.03+ 1.66E-09

(.51« 1.10E-09
2.05+ 1.82E-09
2.62+ 2.80E-09

5.81x 3.76E-09
1.35+ 2.93E-09
-0.99+ 3.14E-09

-0.52+ 2.07E-09
-0.05+ 1.72E-09
0.23+ 1.53E-09

Beta

1.44= 0.44E-08

1.42+ 0.31E-08
1.54+ 0.44E-08

2.26+ 0.28E-08
220+ 0.45E-08
3.43+ 0.51E-08

3.06+ 0.54E-08
245+ 0.50E-08
2.01+ 0.51E-08

2.36+ 0.48E-08
2.25+ 0.45E-08
1.79+ 0.32E-08

H-3

5.48+ 8.06E-08
-0.05+ 7.94E-08
-8.38+ 8.04E-08

-9.02+ 8.21E-08
-9.72x 8.04E-08
0.94+ 7.94E-08

5.41+ 5.50E-08
-2.29+ 5.60E-08
8.59+ 8.12E-08

947+ 5.57E-08
-9.09+ 8.18E-08
4.27+ 0.61E-07

C-10

Cs-137

0.00+ 1.40E-08

0.00+ 1.48E-08

0.00+ 1.18E-08

0.00+ 1.32E-08

pH

(standard units)

8.29
8.35
7.5

8.51
8.58
8.48

8.39
8.90
8.73

8.72
8.70
8.66



Table C - 12

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
SDA Drainage (WNSDADR)

Month

January
February
March
April

May

June

July
August
September
October
November
December

Alpha

3.98+2.98E-10
4.79+2.58E-10
1.12+2.53E-10
3.66x2.36E-10
5.07+1.90E-10
2.62+2.22E-10
5.51+3.18E-10
3.78+247E-10
1.07+0.63E-09
2.54+2.17E-10
5.31+3.02E-10
7.33+£2.71E-10

Beta H-3 Cs-137 pH
(standard units)
1.58+0.75E-09 1.78+0.58E-07 0.00+1.32E-08 6.46
2.13+0.78E-09 7.19+£797E-08  0.00+1.30E-08 5.92
3.01+0.86E-09 4.82+8.21E-08 0.00+x1.45E-08 6.35
1.18+0.75E-09 -7.56+7.99E-08 0.00+1.37E-08 5.39
3.94+0.61E-09 1.81+0.57E-07  0.00+2.30E-08 6.81
1.05+0.69E-09 8.73+795E-08  0.00+2.88E-08 5.31
3.06+0.92E-09 -2.51+8.07E-08  9.02+9.99E-09 6.86
1.52+0.84E-09 8.96+8.02E-08  0.00+1.96E-08 6.91
1.62+0.96E-09 2.02+0.84E-07 0.00+2.30E-08 7.28
1.75+0.78E-09 444+3.03E-08 0.00x1.44E-08 7.02
3.44+0.87E-09 6.85+7.93E-08 0.00+1.68E-08 6.72
3.71£0.88E-09 -1.25+0.77E-07 -0.10+£1.13E-08 6.76
Table C - 13

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water

Month

January
February
March
April

May

June

July
August
September
October
November
December

Waste Tank Farm Underdrain (WNSDIDR)

Alpha

3.73+3.61E-09
2.66+4.31E-09
1.02+3.95E-09
0.00+2.37E-09
1.19+1.58E-09
1.67+2.35E-09
0.72+2.12E-09
0.14+2.00E-09
0.15+2.01E-09
-0.03+2.37E-09
0.60+2.15E-09
-0.84+2.07E-09

Beta

1.35+0.52E-08
4.81+0.76E-08
3.05+0.67E-08
7.92+4 44E-09
4.53+4.17E-09
3.65+4.58E-09
-0.74+5.12E-09
6.84+4.37E-09
6.20+4.10E-09
1.28+0.38E-08
1.14+0.42E-08
1.12+0.42E-08

H-3

-0.99+8.13E-08
2.85+0.85E-07
-1.00+6.98E-08
-1.04+0.75E-07
-2.25+7.90E-08
-2.21+7.30E-08
-0.29+7.96E-08
-0.05+7.47E-08
-5.20+7 48E-08
-1.26+0.75E-07
-8.14+7.53E-08
-3.39+7.90E-08

Sr-90

8.39+2.54E-09
1.78+0.32E-08
2.18+1.69E-09
2.92+1.84E-09
4.53+2.34E-09
2.76x£2.01E-09
1.56+2.34E-09
3.08+1.57E-09
1.64+1.30E-09
5.42+1.84E-09
5.42+1.95E-09
7.34+2.54E-09

Cs-137

0.00+1.02E-08
0.00+1.53E-08
0.00+1.43E-08
0.00+2.00E-08
0.00+2.17E-08
1.64+2.35E-08
0.00+1.44E-08
0.00+1.93E-08
0.00+1.75E-08
0.00+1.33E-08
0.00+1.84E-08
0.57+1.26E-08

pH

(standard units)

7.34
7.27
7.51
7.14
7.39
7.01
7.13
7.10
7.20
7.33
7.29
7.25



Table C - 14

1998 Radioactivity Concentrations (uCi/mL) in Surface Water
Drum Cell Drainage (WNDCELD)

Month Alpha Beta H-3 Sr-90 1-129 Cs-137
January 2.95+341E-10 2.41+1.07E-09

February 2.08+3.05E-10  1.87+0.88E-(09

March 2.77+3.09E-10  1.74+0.89E-09

1st Qtr 4.87+8.04E-08 0.93+1.53E-09 -2.65+3.49E-10 0.00+1.50E-08
April -3.50+£3.97E-10  5.87+1.38E-09

May -2.33+6.30E-10  2.47+1.31E-09

June 0.70£2.69E-10  6.24+148E-09

2nd Qtr -6.38+7.89E-08 0.22+1.54E-09 -3.40+6.22E-10 0.00+1.87E-08
July 428+798E-10 2.99+1.37E-09

August 0.07£9.63E-10  2.92+1.38E-09

September 7.67+8.07E-10  2.73+1.33E-(9

3rd Qtr -1.62+7.93E-08 1.18+0.91E-09 0.97+6.35E-10 0.00+1.69E-08
October 3.20+596E-10 3.45+1.39E-09

November 1.21+4.46E-10  1.96+1.22E-09

December -3.25+£3.55E-10  0.61+1.21E-09

4th Qtr -1.37+0.76E-07 2.53x1.37E-09 1.60+4.87E-10 -0.55+1.24E-08

Table C - 15

1998 Radioactiviiy Concentrations (uCi/mL), pH, and Conductivity
Environmental Laboratory Potable Water Sampling Location (WNDNKEL)

Month Alpha Beta H-3 pH Conductivity
(standard units) (pmhos/cm@25°C)
January 245+ 2.83E-10 1.43x 0.80E-09 -0.59+ 5.65E-08 7.24 177
February 1.62x 2.61E-10 1.58+ 0.79E-09 3.55+ 7.89E-08 7.03 214
March -0.07+ 3.70E-10 1.34x 0.79E-09 -9.18+ 8.00E-08 7.82 169
April -1.42+ 2.75E-10 9.05% 7.60E-10 -5.21x 8.16E-08 7.82 162
May 474+ 3.24E-10 1.32+ 0.74E-09 -1.16x 0.79E-07 8.05 180
June 0.12+ 3.73E-10 1.77+ 0.77E-09 -5.62+ 7.73E-08 7.99 218
July 2.08+ 4.38E-10 2.06x 0.89E-09 1.25+ 0.80E-07 7.57 226
August 4.10+ 5.88E-10 1.79+ 0.85E-09 -1.84+ 7.88E-08 7.83 254
September -0.25+ 5.84E-10 2.42x 8.57E-10 6.22+ 7.87E-08 8.33 271
October . 1.94+ 5.30E-10 1.36+ 0.82E-09 1.41+ 0.80E-07 8.01 273
November 6.37x 5.17E-10 8.69+ 8.34E-10 -1.38+ 0.81E-07 8.13 273
December -2.80+ 4.68E-10 1.50+ 0.83E-09 -1.22+ 0.74E-07 8.27 261

c-12



Month

January
February
March
April

May

June

July
August
September
October
November
December

Month

January
February
March
April

May

June

July
August
September
October
November
December

Table C - 16

Maintenance Shop Potable Water (WNDNKMS)

Alpha

2.37+ 2.74E-10
3.31+ 2.33E-10
-0.06+ 3.63E-10
0.12+ 3.16E-10
4.07+ 3.13E-10
0.58+ 3.86E-10
343+ 4.03E-10
-0.55+ 5.18E-10
-0.68+ 3.64E-10
244+ 5.34E-10
-1.25+ 3.80E-10
-2.68+ 4.47E-10

Beta

1.20+ 0.78E-09
1.23+ 0.77E-09
1.27+ 0.79E-09
8.17+ 7.57E-10
1.18 0.73E-09
1.98+ 0.78E-09
5.58+ 8.11E-10
9.31x 8.03E-10
5.32+ 6.08E-10
422+ 0.96E-09
1.02: 0.84E-09
1.10+ 0.81E-09

H-3

-1.21x 0.79E-07
-3.04+ 7.87E-08

-8.86+ 8.02E-08.

-3.78+ 8.10E-08
-8.46+ 7.98E-08
-7.32+7.72E-08
4.38+ 7.99E-08
0.74+ 7.94E-08
9.64+ 8.11E-08
1.72+ 0.81E-07
-1.28+ 0.80E-07
-5.12+ 7.54E-08

Table C - 17

pH
(standard units)

7.92
7.29
7.46
8.22
8.05
8.18
7.63
7.89
8.33
8.28
7.85
8.38

Main Plant Potable Water (WNDNKMP)

Alpha

1.06+ 2.60E-10
2.86+ 2.86E-10
-0.36+ 3.61E-10
-0.15+ 3.07E-10
2.52+ 2.00E-10
5.22+ 4.74E-10
3.36+ 4.42E-10
-0.03+ 4.93E-10
0.81+ 6.23E-10
6.38+ 5.80E-10
442+ 5.05E-10

-0.38+ 4.90E-10

-Beta

1.25+ 0.79E-09
2.22+ 0.83E-09
1.20+ 0.79E-09
1.34+ 0.79E-09
1.14+ 0.52E-09
1.23+ 0.74B-09
1.37+ 0.86E-09
1.52+ 0.83E-09
0.88+ 8.54E-10
1.03+ 0.80E-09
242+ 0.81E-09
6.91+ 7.85E-10

H-3

-7.26x 7.90E-08

-4.19+7.78E-08 °

-2.76x 8.07E-08
-9.88+ 8.02E-08
-9.45+ 5.62E-08
1.26+ 7.87E-08
2.82+ 7.84E-08
-1.27+ 7.90E-08
4.83+ 7.83E-08
1.78+ 0.80E-07
-1.33+ 0.81E-07
4.06x 7.77E-08

C-13

pH
(standard units)

7.95
7.14
8.02
8.27
7.89
8.15
7.05
7.76
8.30
8.04
8.18
8.64

1998 Radioactivity Concentrations (uCi/mL), pH, and Conductivity

Conductivity
(umhos/cm@25°C)

185
227
170
176
178
215
201
264
242
272
276
270

1998 Radioactivity Concentrations (uCi/mL), pH, and Conductivity

Conductivity
(umhos/cm@25°C)

175
213
168
166
181
217
229
253
267
280
271
261



Table C - 18

1998 Radioactivity Concentrations (uCi/mL) and Water Quality Parameters
Utility Room Potable Water (WNDNKUR)

Month

January
February
March
April

May

June

July
August
September
October
November
December

Date

3/4/98

3/4/98

Alpha

2.79+2.94E-10
2.68+2.68E-10
-0.64+3.49E-10
1.19+3.27E-10
7.61x3.77E-10
2.44+4.26E-10
1.04+3.98E-10
1.46+5.26E-10
-0.25+6.02E-10
1.37+5.03E-10
-0.63+4.56E-10
-2.28+4.68E-10

Fluoride
(mg/L)

<0.2

Chromium
Total

(ug/L)

<10

Beta

1.20+0.78E-09
1.39+0.78E-09
1.57+0.80E-09
9.97+7.66E-10
1.03+0.72E-09
2.00+0.78E-09
1.11+0.85E-09
2.29+0.87E-09
3.54+8.67E-10
4.94+0.99E-09
2.08+0.80E-09
9.10+7.99E-10

Nitrate-N
(mg/L)

0.45

Mercury
Total

(ng/L)

<04

H-3

-4.49+7 95E-08
-0.49+7 86E-08
-1.21+0.80E-07
0.50+8.13E-08
1.12+0.78E-07
-3.72+7.73E-08
6.43+7.91E-08
1.06+7.93E-08
1.08+0.80E-07
5.87+7.89E-08
-3.35+8.19E-08
-0.20+5.48E-08

Arsenic
Total
(ng/L)

<25

Selenium
Total

(ug/L)

<2

C-14

pH
(standard units)

8.62
7.69
8.04
7.50
7.88
8.56
7.99
7.83
8.52
7.87
8.22
7.93

Barium
Total
(ug/Ly

<200

Conductivity
(umhos/cm@25°C)

177
217
171
162
180
219
230
253
274
276
273
270

Cadmium
Total
(ng/L)

<2



Table C - 19

1998 Radioactivity Concentrations (pCi/mL) and Water Quality Parameters
Storage and Disposal Area Drainage (WNNDADR)

Month

January
February
March
1st Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November

December
4th Qtr

January
February
March
April

May

June

July
August
September
October
November
December

Alpha

7.23+8.35E-10
1.91+1.75E-09
1.05£1.04E-09

6.85+9.85E-10
-0.16+1.13E-09
1.42+1.23E-09

0.75+1.40E-09
-0.43+1.09E-09
0.85+1.18E-09

0.46+1.26E-09
1.34+1.30E-09
0.33x1.16E-09

NPOC
(mg/L)

5.84
5.35
5.15
6.72
6.70
3.52
8.84
8.58
8.20
8.30
8.78
7.50

Beta

1.36+0.06E-07
1.15+0.05E-07
1.14+0.05E-07

1.34+0.04E-07

1.36+0.06E-07
1.30+0.06E-07

1.34+0.06E-07
1.38+0.04E-07
1.21+0.05E-07

1.50+0.06E-07 .

1.36+0.06E-07
1.41+0.06E-07

TOX
(pe/L)

13.9
15.1
15.4
15.7
12.6
17.0
60.6
21.0
25.8
12.6
12.0
17.8

H-3

9.12+0.94E-07
9.70+0.94E-07
9.51+0.94E-07

1.44+0.11E-06
2.54+0.13E-06
2.08+0.12E-06

2.19+0.12E-06
3.08+0.15E-06
2.11+0.12E-06

1.92+0.11E-06
1.25+0.10E-06
1.41+0.10E-06

pH**
(standard units)

7.56
7.49
© 738
7.14
7.52
7.30
7.45
7.71
7.51
745
7.38
7.68

*  Monthly samples are composited and analyzed quarterly.
*% pH is the monthly average of weekly measurements.

cC-15

Sr-90* I-129* Cs-137

0.00+1.70E-08

0.00+1.68E-08

0.00+2.19E-08
5.49+0.49E-08 -2.05+9.62E-10

0.00+9 42E-09

0.00+2.32E-08

0.00+1.76E-08
6.99+0.42E-08 3.76+3.89E-10

0.00+2.67E-08

0.00+1.46E-08

0.00+£1.25E-08
7.02+£0.46E-08 -1.60+6.16E-10

0.00+1.49E-08

0.00+1.10E-08

0.49+8.96E-09
7.16£0.36E-08 4.10+4.50E-10



Table C- 20

1998 Radioactivity Concentrations (uCi/mL), NPOC, and TOX
in Groundwater at the NDA Interceptor Trench (WNNDATR)

Month Alpha Beta H-3 I-129 Cs-137
January 1.60+0.96E-09 1.43+0.06E-07 1.42+0.11E-06 0.00£7.50E-09
February 3.45+1.25E-09 1.36+0.04E-07 6.81+0.26E-06 0.00+2.30E-08
March 2.27+1.31E-09 1.22+0.05E-07 8.33+0.30E-06 0.00+£1.93E-08
Ist Qtr 1.00+1.42E-09

April 1.65+1.76E-09 1.16£0.06E-07 5.24+0.21E-06 0.00+2.53E-08
May 5.58+2.35E-09 1.03+0.05E-07 1.44+0.05E-05 0.00+1.20E-08
June 8.15+3.20E-09 9.48+0.58E-08 1.10+£0.04E-05 0.00+1.08E-08
2nd Qtr 1.93+1.36E-09 '

July 1.96+1.92E-09 1.01+0.06E-07 5.34+0.21E-06 0.00+2.26E-08
August 2.85+2.50E-09 1.16+0.06E-07 1.22+0.04E-05 0.00£1.69E-08
September 1.06+2.37E-09 9.65+0.51E-08 1.31+£0.04E-05 0.00+1.83E-08
3rd Qtr 1.35+0.86E-09

October 0.56+1.10E-09 8.99+0.39E-08 9.26+0.22E-06 0.00+2.60E-08
November 2.97+1.88E-09 8.80+0.56E-08 9.36+0.31E-06 0.00+£1.07E-08
December 1.12+1.57E-09 1.87+0.08E-07 5.59+0.20E-06 0.00£1.51E-08
4th Qtr 7.03£0.14E-09

NPOC TOX
(mg/L) (ug/L)

January 37 124

February 6.1 29.6

March 6.1 30.6

April 6.5 24.8

May 6.1 272

June 8.4 18.0

July 6.5 100.0

August 6.8 73.0

September 7.0 30.0

October 6.4 26.0

November 7.7 24.0

December 7.6 22.0

C-16



Table C - 21

1998 Radioactivity Concentrations (uCi/mL) and Water Quality Parameters
in Surface Water at the Standing Water (WNSTAW-series) Sampling Locations

Location

WNSTAW4
WNSTAWS
WNSTAW6
WNSTAW9
WNSTAWB*

WNSTAW4
WNSTAWS
WNSTAW6
WNSTAW9
WNSTAWB*

Date

10713
10713
10713
10713
10/13

Date

10713
10713
10713
10/13
10713

* Background location.

Alpha Beta

-2.40+645E-10 3.60+2.52E-09
3.69+7.08E-10 0.40+2.35E-09
-5.46+8.24E-10 2.03+2.48E-09
-7.53+8.15E-10 0.24+2.38E-09
0.07+1.09E-09 0.89+2.45E-09

Chloride Nitrate+ Sulfate
(mg/L) Nitrite (mg/L)

(mg/L)
6.0 <0.05 52
<1.0 <0.05 42
2.7 <0.05 75
6.6 <0.05 15.5
1.0 <0.05 9.0

Cc-17

H-3

-241+5.75E-08
-0.34+8.08E-08
3.30+7.89E-08
7.08+7.98E-08
6.77+8.06E-08

Iron Manganese

Total
(ng/L)

760
1800
110
215
190

pH Conductivity
(standard units) (pmhos/cm@25°C)
6.71 97
6.24 66
8.01 223
7.63 242
7.61 357
Sodium
Total Total
(ng/L) (ug/L)
180 4,100
200 1,100
26 1,200
88 5,700
230 12,000



Table C - 22

1998 Radioactivity Concentrations (uCi/mL) in Surface Water

Upstream of the WVDP in Buttermilk Creek at Fox Valley (WFBCBKG)*

Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

Alpha

1.42+0.55E-09
5.63x5.49E-10
1.76+3 41E-10
8.83+6.68E-10
1.10+0.70E-09
1.00+0.56E-09
3.82+7.12E-10
-5.59+8.24E-10
7.96+7.75E-10
3.15+6.96E-10
6.85+5.03E-10
2.25+6.10E-10

C-14

-3.93+5.56E-09
-0.24+4.72E-09
2.21+0.58E-08
6.50+5.84E-09

U-232

-0.02+2.51E-11
1.35+1.09E-10
-0.47+£3.82E-11
3.04+3 47E-11

Pu-238

0.70+1.84E-11
0.54+1.07E-11
2.24+3.61E-11
0.74+1.49E-11

Beta

3.15+1.27E-09
2.33£1.26E-09
2.10+0.85E-09
2.25+1.20E-09
2.00+1.26E-09
7.91+8.76E-10
1.24+1.27E-09
1.69+1.32E-09
1.04+1.24E-09
0.25x1.24E-09
2.73+0.92E-09
1.08+1.26E-09

Sr-90

0.26x+1.01E-09
3.14+1.22E-09
3.86+5.78E-10
1.94+1 49E-09

U-233/234

8.69+4.66E-11
1.63+1.24E-10
1.03+0.62E-10
7.61+4.07E-11

Pu-239/240

0.00+1.65E-11
0.00+4.24E-11
3.39+2.81E-11
2.23+2.59E-11

H-3

-1.15+0.79E-07
-1.06+8.04E-08
-8.82+8.09E-08
-8.09+8.02E-08

6.13+7.82E-08
-2.54+8.25E-08
-8.95+7.73E-08

3.24+7 88E-08

9.14+8.08E-08
-0.62+8.02E-08
-2.12+7.77E-08
-1.89+0.75E-07

Tc-99

1.23+1.16E-09
2.64+1.74E-09
-2.79+1.69E-09
-2.14+145E-09

U-235/236

1.54+2.13E-11
1.00+0.99E-10
-0.39+1.99E-11
0.00+£1.47E-11

Am-241

3.27+6.18E-12
1.73+2.16E-11
1.20+0.67E-10
3.58+3.24E-11

I-129

0.15+6.70E-10
2.80+7.19E-10
2.95+5.13E-10
0.97+5.68E-10

U-238

4.34+3.29E-11
4.00+1.73E-10
1.11+0.59E-10
9.30+4.18E-11

* Background location. See Table C-27 for a summary of water quality data at WFBCBKG.

Cc-18

Cs-137

0.00+6.70E-09
0.00+6.52E-09
0.00+6.94E-09
1.86+2.81E-09

Total U
(ug/mL)

1.24+0.09E-04
3.43+0.34E-04
0.00£9.50E-05
2.35+0.07E-04



Table C - 23

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Downstream of the WVDP in Buttermilk Creek at Thomas Corners (WFBCTCB)

Month

January*
February*
March

1st Qtr

April*
May
June*
2nd Qtr

July
August
September*
3rd Qtr

October
November
December*
4th Qtr

Alpha

6.52+4.64E-10
2.7525.28E-10
3.72+5.27E-10

0.565.63E-10
1.510.76E-09
4.64+5.83E-10

8.23£9.67E-10
-147+9.60E-10
1.42+0.94E-09

7.40+8.69E-10
8.14+7 93E-10
0.69+5.96E-10

Beta

6.70+1.46E-09
5.37+143E-09
3.76+1.29E-09

4.41+1.32E-09
4.14x1.37E-09
3.98+1.45E-09

5.57+1.51E-09
5.60+1.52E-09
6.28+1.51E-09

6.97+1.59E-09
1.30+0.18E-08
5.47+1.48E-09

H-3

-2.23+7.98E-08
3.16+8.17E-08
1.23+0.81E-07

1.18+8.18E-08
8.77+7.82E-08
-5.08+7.90E-08

-1.64+7.76E-08
1.04+0.79E-07
-0.32+7.94E-08

8.48+8.20E-08
-0.81+7.82E-08
-2.26£0.75E-07

Table C - 24

Sr-90

2.71+1.76E-09

1.70+1.08E-09

2.58+1.05E-09

5.84+1.96E-09

Cs-137

pH

{(standard units)

0.00+4.17E-09

0.00+4.57E-09

0.00+6.57E-09

-0.86x4.00E-09

6.93
6.99
7.62

7.06
7.19
7.07

7.67
7.37
7.28

7.44
1.7
7.84

1998 Radioactivity Concentrations (uCi/mL) and pH in Surface Water
Downstream of the WVDP in Cattaraugus Creek at Felton Bridge (WFFELBR)

Month

January*
February*
March
April*

May

June*

July
August
September*
October
November
December*

Alpha

1.70+0.77E-09
3.33+0.96E-09
9.00+7.80E-10
1.74+1.07E-09
0.11+5.22E-10
1.03+0.83E-09
1.04+0.18E-08
0.22+1.36E-09
3.40+1.66E-09
2.23x1.31E-09
3.33+1.78E-09
7.76+7.76E-10

Beta

4.29+1.38E-09
3.56£0.99E-09
1.88+1.22E-09
2.36x1.26E-09
1.73+0.91E-09
3.08+1.44E-09
4.19+1.46E-09
3.77+£2.04E-09
3.96+2.16E-09
4.79+1.76E-09
4.14+2.01E-09
2.32+141E-09

* Month of discharge from WNSPOOI.

H-3

-1.69+0.87E-07
3.59+5.36E-08
2.77+8.27E-08
6.98+8.56E-08
5.22+8.03E-08

-4.18+7.92E-08

-1.94x0.94E-07
7.28+7.90E-08

-1.02+8.33E-08

-1.94+0.82E-07

-1.04+7.84E-08

-1.92+0.75E-07

C-19

Sr-90

2.20+1.71E-09
1.01+0.94E-09
0.49+1.39E-09
0.80+1.22E-09
1.15+1.14E-09
1.18+1.64E-09
3.71+1.34E-09
1.84+0.86E-09
2.27+1.17E-09
1.05+0.78E-09
2.15+1.66E-09
2.60+1.37E-09

Cs-137

0.00+4 46E-09
0.00+4.35E-09
0.00+4.05E-09
0.00+6.58E-09
0.00+4.19E-09
0.00+4.18E-09
0.00+4.32E-09
0.00+6.55E-09
0.00+1.69E-08
0.00+4 49E-09
0.00+7.20E-09
0.37+4.30E-09

pH
(standard units)

7.28
7.22
7.54
7.19
7.51
7.47
7.71
7.54
7.45
7.64
7.82
7.68



Table C - 25

1998 Radioactivity Concentrations (uCi/mL) in Surface Water
Upstream of the WVDP in Cattaraugus Creek at Bigelow Bridge (WFBIGBR)*

Month Alpha Beta H-3 Sr-90 Cs-137
January 1.43+0.72E-09 2.36x1.02E-09 -1.35+8.15E-08  2.91+2.20E-09  0.00+4.69E-09
February 2.57+5.82E-10 1.20+0.96E-09 7.05+8.06E-08 0.67+1.29E-09  0.00+4.19E-09
March 1.99+0.74E-09 2.05+0.95E-09 -6.70+7.89E-08  0.50+143E-09  0.00+4.75E-09
April 1.55+8.08E-10 2.57+1.01E-09 -045£7.94E-08 0.72+120E-09  0.00+4.21E-09
May 1.28+1.09E-09 2.12+1.07E-09 1.64+0.79E-07 1.43+0.83E-09  0.00+6.68E-09
June 1.26+0.75E-09 1.32+1.04E-09 -3.30+8.13E-08 1.57+1.88E-09  0.00+4.75E-09
July 5.17+7.38E-10 2.13+0.77E-09 -1.13+0.57E-07 1.0621.61E-09  0.00+4.51E-09
August 0.48+1.27E-09 1.46+1.07E-09 6.57+7.84E-08  0.86+1.52E-09  0.00+7.14E-09
September 2.60+9.56E-10 8.38+9.96E-10 407+8.22E-08 1.54+7.88E-10  0.00+4.57E-09
October 3.53+6.97E-10 1.08+0.94E-09 1.53+8.06E-08 7.45+531E-10  0.00+4.44E-09
November 3.68+6.46E-10  4.03+0.92E-09 2.02+790E-08 222+1.96E-09  0.00+4.40E-09
December 6.92+593E-10  4.08+1.02E-09 -1.36£0.53E-07 1.07¢1.33E-09  0.47+2.76E-09
Table C - 26
1998 Radioactivity Concentrations (uCi/mL), pH, and Conductivity
in Potable Well Water around the WVDP
Well Alpha Beta H-3 Cs-137 pH Conductivity
(standard units) (umhos/cm@25°C)

WFWELO1  6.96+6.65E-10 1.36+£1.33E-09  -7.14+7.85E-08 0.00+2.72E-08 771 409
WFWEL(02  5.24+747E-10 -0.05£1.30E-09  1.06£7.77E-08 0.00+1.24E-08 7.12 416
WFWEL03  5.49+7.13E-10  3.58+1.33E-09  -4.23+7.83E-08 0.00+2.33E-08 6.83 585
WFWEL04  092+2.02E-09 208+2.10E-09  -5.74+7.67E-08 0.00+1.08E-08 8.03 1707
WEWELO5  6.57+5.06E-10 2.45+1.16E-09  4.45+5.56E-08 0.00+1.96E-08 6.56 299
WEWEL06* 0.76x4.31E-10 -2.10+8.38E-10  1.80+7.47E-08 0.00+2.23E-08 8.31 250
WEWELO7  2.72+7.37E-10 -1.94+1.80E-09  4.12+5.71E-08 0.00+1.81E-08 7.66 370
WEWELOS  7.28+9.75E-10 0.32+1.95E-09  -4.72+5.80E-08 0.00+1.46E-08 7.27 485
WFWELGY  6.07+7.81E-10  3.14x135E-09  -1.3420.78E-07 0.00+2.54E-08 7.42 639
WEWELIO  -0.04+1.20E-09 140+234E-09  -2.69+542E-08 0.00+1.74E-08 7.49 678

* Background location



Table C - 27

1998 Surface Water Quality at Locations WFBCBKG*, WNSP006,
"WNSWAMP, and WNSW74A

Location

WEFBCBKG*
WFBCBKG*

WNSPO006
WNSPO06

WNSW74A
WNSW74A

WNSWAMP
WNSWAMP

WFBCBKG*
WFBCBKG*

WNSP006
WNSP006

WNSW74A
WNSW74A

WNSWAMP
WNSWAMP

WFBCBKG*
WFBCBKG*

WNSPO06
WNSP006

WNSW74A
WNSW74A

WNSWAMP

WNSWAMP -

Date

5718
9/29

5/18
9/29

5/18
9/29

5/18
9/29

518
9/29

5/18
9729

5/18
9/29

5/18
9/29

5/18
9/29

5/18
9/29

518
9/29

5/18
9/29

* Backgound location
** pH and conductivity data are from a separate sample collected within one week of the sample analyzed for other
nonradiological parameters.

pH**
(standard units)

8.23
7.08

7.69
7.64

6.99
7.27

7.08
7.66

Nitrate/
Nitrite
(mg/L)

0.11
0.09

6.70
13.00

0.79
0.56

0.05
0.03

Iron
Total

(ng/L)

7,380
570

464
940

625
<100

80
35

Conductivity**
(umhos/cm @25°C)

241
326

650
1240

900
761

771
765

Sulfate
(mg/L)

12.8
29.0

16.2
76.0

33.0
67.0

20.8
48.0

Magnesium
Total
(ug/L)

6,150
7,400

8,030
12,000

10,500
9,800

11,600
10,600

Bicarbonate
Alkalinity
(as CaCo,)
(mg/L)

84
120

120
150

184
170

198
173

NPOC
(mg/L)

24
3.6

42
8.0

4.0
5.0

6.5
7.7

Manganese
Total

(ng/L)

283
34

54
30

80
27

505
42

C-21

Carbonate
Alkalinity
(as CaCo,)
(mg/L)

<1
<1

<1
<1

<1
<1

<1
<1

TOX
(pg/L)

14.7
<5.0

56.1
790

30.2
17.0

34.4
14.0

Potassium
Total

(ug/L)

2,120

2,250

3,100
11,000

1,290
1,500

274
1,720

Chloride
(mg/L)

8
12

142
160

106
56

98
89

Barium
Total
(ug/L)

<200
<200

<200
<200

<200
<200

96
102

Sodium
Total

(pg/L)

9,500
9,350

84,100
110,000

60,100
34,000

44,600
45,300

Fluoride
(mg/L)

<0.10
<0.10

<0.10
<0.10

0.11
<0.10

0.11
0.08

Calcium
Total

(pg/L)

31,300
51,500

48,000
83,000

78,800
81,000

92,100
85,500



Table C - 28

1998 Radioactivity Concentrations (uCi/g dry weight from upper 5 cm) and
Metals Concentrations (mg/kg dry) in On-site Soils/Sediments

Location

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

SNSP006
SNSW74A
SNSWAMP

Alpha

1.12+0.38E-05
1.22+0.31E-05
2.00£0.62E-05

U-232

4.98+2.54E-08
1.79+1.99E-08
2.30+3.50E-08

Am-241

8.40+4.32E-08
5.58+2.03E-08
3.58+1.05E-07

Aluminam

8,015
8,210
11,000

Calcium

23,250
4,610
4,170

Magnesium

7,165
3,030
4,060

Silver

0.31
0.25
0.32

Beta

4.68+0.51E-05
2.23x+0.30E-05
447+0.62E-05

U-233/234

6.02£0.91E-07
5.99+0.58E-07
7.90+1.58E-07

Antimony

04
<6.0
0.5

Chromium

10.7
9.6
13.5

Manganese

515
500
768

Sodium

92.6
79.8
56.3

K-40

1.86+0.20E-05
1.46+0.15E-05
1.67+0.20E-05

U-235/236

4.66+2.60E-08
4.60+1.64E-08
4.89+4.26E-08

Arsenic

8.9
3.6
114

Cobalt

938
6.4
8.6

Mercury

0.57
0.17
0.45

Thallium

Co-60

4.04+2.55E-08
0.67+1.27E-08
0.59+1.61E-08

U-238

5.82+0.90E-07
5.79+0.57E-07
8.36x1.62E-07

Barium

44.8
57.5
85.0

Copper

16.2
22.6
25.3

Nickel

211
15.7
20.8

Vanadium

14.0
12.5
16.5

Sr-90

8.38+1.54E-07
2.10+0.11E-06
2.28+0.59E-06

Total U
(ne/e)

1.74+0.09E+00
1.64+0.05E400
2.01+£0.08E+00

Beryllium

0.41
0.37
0.51

Iron

20,600
20,000
24,000

Potassium

876
699
1,120

Zinc

64
114
94

Cs-137

2.72+0.30E-05
6.41+0.90E-07
6.88+0.63E-06

Pu-239/240

0.68+1.40E-08
4.18+1.89E-08
2.26+0.46E-07

Cadmium

<0.5
<0.5
<0.5

Lead

13.2
13.8
25.0

Selenium

0.56
0.38
0.81



Table C - 29

1998 Radioactivity Concentrations (uCi/g dry weight from upper 5 cm)
in Surface Soil Collected at Air Sampling Stations around the WVDP

Location

SFBLKST
SFBOEHN
SFEXVRD
SFGRVAL*
SENASHV*
SFRSPRD
SFRT240
SFSPRVL
SFTCORD
SFWEVAL

SFBLKST
SFBOEHN
SFFXVRD
SFGRVAL*
SENASHV*
SFRSPRD
SFRT240
SESPRVL
SFTCORD
SFWEVAL

SFBOEHN
SFGRVAL*
SFRSPRD

* Background location.

Alpha

1.60+0.34E-05
1.41+0.30E-05
1.26+0.29E-05
1.33+0.30E-05
1.88+0.38E-05
1.29+0.31E-05
1.47+0.35E-05
1.73+0.40E-05
1.35+0.37E-05
1.52+0.29E-05

Sr-90

-0.23+1.26E-07
0.95+1.21E-07
1.61+1.17E-07
1.56+1.19E-07

-1.86+1.10E-07
1.67+1.27E-07
1.07+1.27E-07
6.62+9.35E-08

-1.19+1.29E-07

-0.23+1.94E-07

U-232

1.46+1.47E-08
1.10+1.50E-08
-1.32+4.69E-08

Beta

2.5410.27E-05
1.82+0.23E-05
1.59+0.21E-05
1.66+0.22E-05
2.79+0.27E-05
2.12+0.24E-05
1.74+0.29E-05
1.93+0.29E-05
2.45+0.31E-05
1.84+0.20E-05

Cs-137

2.88+0.59E-07
5.60+0.71E-07
1.81+0.36E-07
7.70+0.96E-07
8.94+3.70E-08
1.1410.13E-06
9.09+1.32E-07
5.49+0.72E-07
2.69+0.48E-07
3.26+0.52E-07

U-233/234

7.32+1.01E-07
6.46+0.93E-07
7.96+1.20E-07

K-40

1.96+0.21E-05
1.56+0.20E-05
1.40+0.15E-05
1.32+0.15E-05
2.42+0.28E-05
1.51+0.18E-05
1.18+0.14E-05
1.43+0.16E-05
2.13+0.26E-05
1.28+0.17E-05

Pu-239/240

1.03+1.22E-08
0.61+1.22E-08

"3.38+2.44E-08

1.77+2.07E-08
0.64+1.28E-08
4.63+4.24E-08
4.54+3.52E-08
0.67+1.34E-08
0.00+2.46E-08
5.25+3.58E-08

U-235/236

6.31+3.00E-08
5.70+2.80E-08
2.3413.36E-08

Co-60

0.00+5.47E-08
0.11+£2.34E-08
0.38+1.70E-08
-0.61+2.18E-08
2.00+2.53E-08
1.70+2.00E-08
1.13+£1.97E-08
-0.29+1.89E-08
-2.63+2.32E-08
1.55+2.89E-08

Am-241

1.82+3.65E-10
1.62+1.34E-08
1.42+2.87E-09
1.57+£1.30E-08
7.73+8.99E-09
1.81+1.39E-08
1.78+1.63E-08
2.72+1.99E-08
4.07+4.10E-09
6.34+5.23E-09

U-238

8.29+1.07E-07
6.49+0.92E-07
7.46+1.14E-07

Total U
(ng/g)
1.57+0.05E+00

1.70+0.04E+00
2.56+0.04E+00



Table C - 30

1998 Radioactivity Concentrations (uCi/g dry weight from upper 15 cm)
in Stream Sediments around the WVDP

Location

SFBCSED*
SFBISED*
SFCCSED
SFSDSED
SFTCSED

SFBCSED*
SFBISED*
SFCCSED
SESDSED
SFTCSED

SFBCSED*
SFBISED*
SFCCSED
SFSDSED
SFTCSED

Alpha

6.76x2.93E-06
1.31+0.40E-05
8.99+3.19E-06
1.26+0.37E-05
6.38+2.78E-06

U-232

0.46+1.65E-08
-0.16+1.30E-08
0.74+1.30E-08
1.54+1.76E-08
0.80+1.61E-08

Pu-239/240

0.36+1.25E-08
6.07+2.69E-08
0.23+1.02E-08
0.84+2.54E-08
1.09+1.94E-08

* Background location.

Beta

1.70+0.36E-05
1.71+0.36E-05
1.54+0.37E-05
1.88+0.38E-05
1.89+0.37E-05

U-233/234

6.71+0.91E-07
5.27+0.76E-07
4.28+0.71E-07
7.46+0.93E-07
5.98+0.83E-07

Am-241

3.58+7.17E-09
3.75+7.51E-09
2.07+1.45E-08
0.57+1.04E-08
1.96x+1 47E-08

K-40

1.55+0.19E-05
1.26+0.16E-05
1.28+0.14E-05
1.56+0.16E-05
1.20+0.14E-05

U-235/236

3.64+2.17E-08
1.86+1.50E-08
4.13+2.26E-08
7.67+3.00E-08
4.50+2.70E-08

Co-60

-0.41£2.15E-08
0.54+1.37E-08
0.47+1.11E-08
-0.49+1.39E-08
1.92+2.22E-08

U-238

6.43+0.88E-07
5.81+0.80E-07
5.20+0.78E-07
7.83+0.96E-07
5.46+0.79E-07

Sr-90

0.83+3.09E-08
-5.39+2.97E-08
2.54+3.38E-08
2.58+3.72E-08
5.09+3.72E-08

Total U
(ng/g)

1.49+0.04E-+00
1.55+0.04E+00
1.02+0.02E+00
2.00+0.04E+00
1.45+0.03E+00

Cs-137

4.85+2.89E-08
5.60+3.61E-08
2.17+0.34E-07
0.08+2.00E-08
1.12+0.14E-06

Pu-238

6.14+3.25E-08
4.31+2.59E-08
2.06+1.67E-08
3.54+2.66E-08
0.73+1.79E-08



Appendix D

Summary of Air Monitoring Data

Ambient Air and Atmospheric Fallout Samples are
Collected from Numerous Locations in the
West Valley Area



Month

January
February
March
April

May

June

July
August
September
October
November
December

Annual Total

Quarter

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

1998 Airborne Radioactive Effluent Totals (curies)

Table D -1

Released from the Main Ventilation Stack (ANSTACK)

Alpha

1.93+2.03E-08
0.95+1.62E-08
1.87+1.83E-08
5.19+2.28E-08
5.04+2.56E-08
8.98+2.80E-08
9.65+3.24E-08
8.60+3.12E-08
8.93+341E-08
1.15+0.29E-07
5.57+2.54E-08
6.97+2.62E-08

7.52£0.91E-07

Co-60
5.28+3.79E-08
0.59+3.31E-08
0.85+4.38E-08
4.37+4.03E-08

1.11+0.78E-07

U-232

-1.07+3.55E-09

2.72+2.50E-09
2.37+0.82E-08
1.46+2.07E-09

2.68+0.95E-08

Pu-238

1.07+0.30E-08
4.40+3.98E-09
3.95+1.04E-08
3.53+0.67E-08

9.00+1.33E-08

Beta

2.72+0.12E-06
8.46x0.17E-06
1.84+0.03E-05
2.41+0.03E-05
3.10£0.04E-05
1.55+0.03E-05
1.96+0.03E-05
7.39+0.20E-06
9.29+0.23E-06
1.09+0.02E-05
5.40+0.16E-06
7.17+£0.17E-06

1.60+0.01E-04

Sr-90

4.33£0.48E-07
3.34£0.52E-07
3.49+0.08E-06
2.80+0.18E-06

7.05+£0.21E-06

U-233/234

1.51+0.49E-08
2.50+0.61E-08
2.14+0.69E-08
1.92+0.38E-08

8.07+1.11E-08

Pu-239/240

1.20+0.32E-08
1.16+0.61E-08
5.53+1.28E-08
5.28+0.89E-08

1.32+0.17E-07

H-3

5.63+0.11E-03
2.77+0.06E-03
1.37£0.06E-03
-0.17+1.25E-04
7.98+0.15E-03
1.65+0.15E-03
6.83+0.13E-03
4.65+0.12E-03
1.67+0.11E-03
9.83+0.86E-04
0.34+2.66E-05
9.41+0.29E-04

3.45+0.04E-02

I-129

1.24+0.14E-03
1.85+0.21E-03
1.52+0.18E-03
3.51+041E-04

4.97+0.31E-03

U-235/236

1.14+1.28E-09
1.15+1.60E-09
1.73+2.40E-09
1.66x1.23E-09

5.69+3.39E-09

Am-241

2.65+0.67E-08
5.42+1.31E-08
1.28+0.28E-07
9.78+1.69E-08

3.07+0.36E-07

D-3

Cs-137

4.09+0.44E-06
6.09+0.71E-06
9.88+1.82E-06
4.65+0.46E-06

2.47+0.21E-05

U-238

1.17+0.44E-08
1.71+£0.51E-08
1.82+0.66E-08
1.55+0.34E-08

6.25+1.00E-08

Eu-154

-0.80+9.77E-08
9.66+8.70E-08
0.51+1.23E-07

-0.11+1.06E-07

1.28+2.08E-07

Total U (g)

4.66+0.10E-02
5.26+0.08E-02
5.96+0.16E-02
5.78+0.07E-02

2.17+0.02E-01



Table D - 2

Comparison of 1998 Main Stack (ANSTACK) Exhaust Radioactivity

Concentrations with Department of Energy Guidelines

Isotope® Exhaust A(:tivityb Radioactivity Cor?cve(:.t;:g:ion pCG? % of DCG
(Ci) ~ (Becquerels)® (uCi/mL) (uCi/mL)

Alpha 7.52+0.91E-07 2.78+0.34E+04 1.01+0.12E-15 NA® NA
Beta 1.60+0.01E-04 5.92+0.03E+06 2.15+0.01E-13 NA°® NA
H-3 3.45+0.04E-02 1.28+0.01E+09 4.64+0.05E-11 1.E-07 0.05
Co-60 1.11+0.78E-07 4.10+2.88E+03 1.49+1.05E-16 8E-11 <0.01
Sr-90 7.05+0.21E-06 2.61x0.08E+05 9.50+0.28E-15 9E-12 0.11
1-129 4.97+0.31E-03 1.84+0.12E+08 6.69+0.42E-12 7E-11 9.56
Cs-137 2.47+0.21E-05 9.14+0.76E+05 3.33+0.28E-14 4E-10 0.01
Eu-154 1.28+2.08E-07 4.75+7.70E+03 1.73+2.80E-16 5E-11 <0.01
U-232° 2.68+0.95E-08 9.91x3.50E+02 3.61x1.28E-17 2E-14 0.18
U-233/234 8.07+1.11E-08 2.99+0.41E+03 1.09+0.15E-16 9E-14 0.12
U-235/236" 5.69+3.39E-09 2.10£1.25E+02 7.66+4.57E-18 1E-13 0.01
U-238 6.25+1.00E-08 2.31x0.37E+03 8.43+1.35E-17 1E-13 0.08
Pu-238 9.00+1.33E-08 3.33+£0.49E+03 1.21+0.18E-16 3E-14 0.40
Pu-239/240 1.32+0.17E-07 4.87+0.63E+03 1.77+0.23E-16 2E-14 0.89
Am-241 3.07+0.36E-07 1.1420.13E+04 4,14+0.48E-16 2E-14 2.07
Total % of DCGs 13.50

@ Half-lives are listed in Table K-1 (p. K-3).

bTotal volume released at 50,000 cfm = 7.42E+14 mL/yr.

¢ 1 Ci = 3.7E+10 Becquerels (Bq): 1 Bq = 2.7E-11 Ci.

4 Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations at

the site boundary but not to stack concentrations, as might be inferred from their inclusion in this table.
¢ DCGs are not specified for gross alpha and gross beta activity. (NA = Not applicable.)
I Total uranium = 2.17+0.02E-01 g; average = 2.92+0.03E-10 ug/mL.

D-4



Month

January
February
March
April

May

June

July
August
September
October
November
December

Annual Total

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Table D - 3

1998 Airborne Radioactive Effluent Totals (curies) from the
Vitrification System (HVAC) Ventilation Stack (ANVITSK)

Alpha

-4.07+7.87E-09
0.10+9.70E-09
0.56+7.86E-09
8.94+7.83E-09

-7.00+8.56E-09
2.03+6.97E-09

-4.40+9.22E-09

-1.15+7.85E-09

-4.73+7.36E-09
5.36x7.99E-09
0.47+8.98E-09

-1.57+8.96E-09

-0.54+2.87E-08

Co-60

0.20+1.53E-08
-0.08+1.48E-08
-0.65+1.59E-08
1.05+1.55E-08

0.51+3.07E-08

U-232

0.17+1.43E-09
9.35+9.95E-10
1.14+9.94E-10
1.21+1.11E-09

2.44+2.29E-09

Pu-238

4.26+5.68E-10
-0.49+1.18E-09
3.13+6.31E-10
1.24+0.70E-09

1.49+1.61E-09

Beta

-0.34+2.44E-08
-0.43+2.63E-08
-1.91+£1.98E-08
0.01+1.91E-08
0.08+2.12E-08
-0.67+1.96E-08
-0.34+2.09E-08
0.15+1.86E-08
-0.21+1.84E-08
1.38+2.20E-08
-0.45+2.11E-08
0.78+1.84E-08

-1.95+7.25E-08

Sr-90

0.06+1.26E-08
1.21+£1.36E-08
3.86+7.20E-09
0.93+1.69E-08

2.59+2.60E-08

U-233/234

1.00£0.29E-08
-8.88+2.50E-09
5.00+2.04E-09
9.06+2.18E-09

3.30+0.48E-08

Pu-239/240

-1.70+2.43E-10
0.58+1.12E-09
2.09+4.19E-10
1.01£0.76E-09

1.63+1.44E-09

I-129

2.49+2.54E-07
6.99+9.02E-08
8.91+5.09E-08
7.72+5.57E-08

4.85+2.80E-07

U-235/236

-0.18+1.18E-09
1.80+1.11E-09
2.88+5.67E-10
1.12+8.80E-10

2.02+1.93E-09

Am-241

1.59+1.14E-09
2.78+1.55E-09
4.95+7.07E-10

-0.89+1.78E-10

4.78+2.05E-09

D-5

Cs-137

1.11+1.72E-08
2.00+0.37E-07
0.19+3.44E-08
-0.22+1.62E-08

2.11+0.56E-07

U-238

8.19+2.50E-09
7.45+2.29E-09
6.26+2.18E-09
7.79+2.06E-09

2.97+0.45E-08

Eu-154

1.2324.39E-08
0.26+4.09E-08
4.07+3.68E-08
-1.66+4.87B-08

3.91+8.56E-08

Total U (g)

2.32+0.05E-02
2.12+0.04E-02
2.05+0.06E-02
2.75+0.03E-02

9.24+0.09E-02



Table D - 4

1998 Airborne Radioactive Effluent Totals (curies) from the
Seismic Sampler (ANSEISK) for the Vitrification System (HVAC) Ventilation Stack

Month Alpha Beta

January 1.09+7.64E-09 0.08+2.22E-08
February -4.03+7.11E-09 -0.49+2.04E-08
March 5.21+7.77E-09 -1.53+1.80E-08
April 0.72+5.68E-09 0.80+1.73E-08
May -4.28+7.80E-09 0.61+1.90E-08
June 6.19+7.79E-09 -0.30+2.02E-08
July -6.07+£9.38E-09 2.64+2.28E-08
August -1.36+8.02E-09 1.20+1.95E-08
September -3.73+£8.16E-09 0.90+£2.04E-08
October 5.25+7.99E-09 0.18+2.14E-08
November 4.64+9.08E-09 -0.13+2.01E-08
December -5.27+7.72E-09 2.45+1.80E-08
Annual Totals  -0.17+2.73E-08 6.40+6.93E-08

ANSEISK provides back-up samples for the primary vitrification sampler (ANVITSK).

D-6



Table D - 5

1998 Airborne Radioactive Effluent Totals (curies) from the
O1-14 Building Ventilation Exhaust (ANCSSTK)

Month Alpha Beta

January -1.82+3.21E-09 -0.93+1.01E-08

February -3.15+2.85E-09 -1.53+8.83E-09

March -3.35+2.46E-09 -9.12+7.53E-09

April 2.07+2.65E-09 2.89+7.11E-09

May -0.21+£3.79E-09 4.69+8.78E-09

June 2.19+3.01E-09 4.57+8.26E-09

July -3.63+3.51E-09 1.19+0.90E-08

August 2.19+3.72E-09 2.24+8.04E-09

September -0.23+3.38E-09 1.88+7.90E-09

October 0.80+3.26E-09 3.23+9.38E-09

November -0.45+3.18E-09 -2.82+7.56E-09

December -0.72+3.50E-09 1.54+0.79E-08

Annual Total -0.63x1.12E-08 2.40+£2.92E-08

Quarter Co-60 Sr-90 1-129 Cs-137 Eu-154 ‘

Ist Quarter -2.08+5.91E-09 0.57+£5.23E-09 2.46+1.02E-07 -2.19+6.16E-09  1.86+1.83E-08

2nd Quarter -4,39+6.38E-09 3.22+497E-09 1.19+0.28E-07 1.49x642E-09  0.01+1.59E-08

3rd Quarter -2.71£6.67E-09 -2.81+4.06E-09 929+3.24E-08 4.89+545E-09 -0.73+1.81E-08

4th Quarter 2.49+5.68E-09 1.58+5.53E-09 1.30+1.12E-07 0.23+597E-09  0.83+1.71E-08

Annual Total -0.67+1.23E-08 2.56+9.96E-09 5.88+1.57B-07 0.44+120E-08 1.97+3.47E-08
U-232 U-233/234 U-235/236 U-238 Total U (g)

Ist Quarter 0.70+£6.99E-10 1.92+0.72E-09 0.60+5.13E-10 1.20+0.72E-09  4.12x0.15E-03

2nd Quarter 8.58+7.17E-10 4.66+1.13E-09 7.78+4.59E-10 2.15£0.77E-09  7.36+0.19E-03

3rd Quarter 3.69+4.96E-10 2.87+0.98E-09 3.14+3.62E-10  3.30x1.04E-09  1.12+0.03E-02

4th Quarter 2.22+4,50E-10 2.97+0.67E-09 0.70+1.57E-10 3.24+0.69E-09  9.84+0.13E-03

Annual Total 1.52+1.20E-09 1.24+0.18E-08 1.22+40.79E-09 9.89+1.63E-09  3.26+0.04E-02
Pu-238 Pu-239/240 Am-241

1st Quarter

2.42+2.51E-10

0.00+9.77E-11

3.66+3.01E-10

2nd Quarter 0.73+£3.22E-10 0.80+1.59E-10 1.33+2.66E-11
3rd Quarter 0.00£2.77E-10 2.76+3.21E-10 1.61+1.62E-10
4th Quarter 1.50+1.51E-10 0.62+1.94E-10 -4.41+8.86E-12
Annual Total 4,65+5.16E-10 4.18+4.20E-10 5.35+343E-10



Table D - 6

1998 Airborne Radioactive Effluent Totals (curies) from the
Contact Size-reduction Facility Ventilation Stack (ANCSRFK)

Month Alpha Beta

January NA NA

February NA NA

March NA NA

April 1.37+8.03E-10 -1.14£2.07E-09

May NA NA

June NA NA

July NA NA

August NA NA

September NA NA

October NA NA

November NA NA

December NA NA

Annual Total 1.37+8.03E-10 -1.14+2.07E-09

Quarter Co-60 Sr-90 1-129 Cs-137 Eu-154

1st Quarter NA NA NA NA NA

2nd Quarter 1.57£5.47E-09 -1.35+3.49E-09 442+3.67E-09 2.55+4.36E-09  0.00x1.25E-08

3rd Quarter NA NA NA NA NA

4th Quarter NA NA NA NA NA

Annual Total 1.57£547E-09 -1.35£3.49E-09 442+3.67E-09 2.55+4.36E-09  0.00x1.25E-08
U-232 U-233/234 U-235/236 U-238 Total U (g)

Ist Quarter NA NA NA NA NA

2nd Quarter 0.55+4.86E-10 7.72£3 47E-10 2.04+1,78E-10 2.84+232E-10  3.69+0.08E-04

3rd Quarter NA NA NA NA NA

4th Quarter NA NA NA NA NA

Annual Total 0.55+4.86E-10 7.71£3.63E-10 2.04+1.83E-10 2.85+2.38E-10  3.69+0.08E-04
Pu-238 Pu-239/240 Am-241

1st Quarter NA NA NA

2nd Quarter -3.41+6.81E-11 0.40+2.36E-10 1.89+3.85E-11

3rd Quarter NA NA NA

4th Quarter NA NA NA

Annual Total -3.41+6.81E-11 0.40.*:2.36E--10 1.89+3.85E-11

NA - Not applicable. Ventilation was off.

D-§



Table D -7

1998 Airborne Radioactive Effluent Totals (curies) from the
Supernatant Treatment System Ventilation Stack (ANSTSTK)

Month Alpha Beta H-3

January 0.10+£1.76E-09 1.87+0.58E-08 4.49+0.52E-06

February 0.52+1.83E-09 8.58+5.04E-09 4.61+0.64E-06

March -0.13£1.57E-09 4.98+4.52E-09 1.77+0.06E-05

April -0.12+1.51E-09 5.78+0.66E-08 1.14+0.30E-06

May 0.10+1.96E-09 6.76+4.68E-09 3.17+1.25E-07

June 1.52+1.62E-09 3.65+0.56E-08 8.03+2.60E-07

July -1.22+1.86E-09 1.64+0.09E-07 1.25+0.32E-06

August -0.25+£1.69E-09 4.39+0.58E-08 2.58+0.35E-06

September -0.22+1.70E-09 3.73+0.55E-08 1.43+0.34E-06

October 0.25+£1.54E-09 9.64+4.83E-09 3.93+0.12E-05

November 1.86+1.96E-09 0.04+4.08E-09 4.83+0.43E-06

December -1.52+1.62E-09 1.22+0.42E-08 1.22+0.05E-05

Annual Total 0.90+5.98E-09 4.00+£0.19E-07 9.06+0.19E-05

Quarter Co-60 Sr-90 1-129 Cs-137 Eu-154

1st Quarter 3.73+821E-09  1.0622.69E-09  1.76x022E-06 6.13+6.51E-09  2.06+8.92E-09

2nd Quarter 0.72£3.63E-09  296+290E-09  7.42+0.90E-07 7.00+1.06E-08 -0.74+1.09E-08

3rd Quarter 1.81+3.36E-09 8.46+3.26E-09 4.49+0.80E-07 1.58+0.18E-07  0.94+1.01E-08

4th Quarter -0.18+3.33E-09 -1.58+2.67E-09 8.37+1.10E-07 1.47+£3.93E-09  2.38+9.28E-09

Annual Total 0.61+1.01E-08 1.09+0.58E-08 3.79+0.27E-06  2.36+0.22E-07  0.65+1.96E-08
U-232 U-233/234 U-235/236 U-238 Total U (g)

1st Quarter -0.37+3.07E-10 1.37+0.44E-09 2.35+1.97E-10 1.37+044E-09  5.07+0.10E-03

2nd Quarter 3.06+3.14E-10 2.90+0.63E-09 2.98+2.08E-10 1.64+047E-09  5.65+0.09E-03

3rd Quarter 2.44+2 66E-10 2.13+0.62E-09 1.12+1.92E-10  3.58+0.79E-09  1.06+0.03E-02

4th Quarter 4.37+£3.63E-10 1.32+0.32E-09 9.93+8.67E-11 1.68+0.36E-09  5.43+0.06E-03

Annual Total 9.49+6.29E-10 7.73+1.04E-09 7.44+3.55E-10 8.27+1.08E-09  2.68+0.03E-02
Pu-238 Pu-239/240 Am-241

Ist Quarter 1.01+1.35E-10 -4.05+5.75E-11 3.80+£3 40E-10

2nd Quarter 3.22+3.81E-10 4.33+4.05E-10 2.24+6.07E-11

3rd Quarter
4th Quarter

Annual Total

1.38+1.60E-10
1.19+0.98E-10

6.79+4.46E-10

0.23£1.03E-10
1.98+3.98E-11

4.35+4.23E-10

0.70+1.00E-10
3.04+6.64E-11

5.03+£3.65E-10



Month

January
February
March
April

May

June

July
August
September
October
November
December

Annual Total

Quarter

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Table D - 8

1998 Airborne Radioactive Effluent Totals (curies) from the

Container Sorting and Packaging Facility (ANCSPFK)

Alpha

-0.83+£3.74E-10
-3.21£343E-10
-0.55+3.32E-10
-0.59+2.76E-10
-2.94+3 49E-10
-0.03+2.71E-10
-1.89+4.21E-10
-1.35+3.68E-10
1.26+4.01E-10
6.85+4.34E-10
0.73+4.08E-10
0.33+3.01E-10

-0.22+1.25E-09

Co-60

-6.52+9.99E-10
0.62+6.93E-10
-0.01+1.05E-09
1.64+7.21E-10

-0.43+£1.76E-09

U-232

-0.84+6.94E-11
1.14+4.85E-11
-0.96+4.68E-11
4.11+4.86E-11

0.35x1.08E-10

Pu-238

4.18+3.17E-11
1.36+0.65E-10
0.00+3.00E-11
3.01+2.31E-11

2.08+0.81E-10

Beta

0.45+1.15E-09
-1.14+1.00E-09
-8.45+8.86E-10
1.02+0.92E-09
4.93+8.61E-10
-2.24+7.51E-10
9.29+9 95E-10
0.92+9.02E-10
1.09+8.83E-10
-0.92+9.94E-10
1.44+9.60E-10
5.52+6.35E-10

1.49+3.19E-09

Sr-90

-3.10+5.93E-10
-1.04+5.79E-10

1.44+3.04E-10
-0.50+3.61E-10

-3.20+£9.54E-10

U-233/234

2.80+0.91E-10
3.06+1.03E-10
4.23+1.26E-10
3.04+0.75E-10

1.31+0.20E-09

Pu-239/240

-0.38+1.32E-11
2.71+0.99E-10
2.00+£2.84E-11

-0.57+1.65E-11

2.31+1.05E-10

1-129

2.79+0.81E-08
4.71+2.27E-09
0.00+2.02E-09
6.07+3.54E-09

3.87+0.94E-08

U-235/236

1.47+2.04E-11
2.70+3.75E-11
1.36+4.14E-11
3.41£2.36E-11

8.95+6.40E-11

Am-241

1.90+2.85E-11
3.61+4.29E-11
2.35+5.33E-11
3.14+3.18E-11

1.10+0.81E-10

D-10

Cs-137

-0.65+8.33E-10
5.68+6.87E-10
0.25+1.13E-09

-1.80+6.87E-10

0.57+1.71E-09

U-238

2.43+0.83E-10
2.62+0.95E-10
2.76+1.01E-10
2.84+0.69E-10

1.06+0.18E-09

Eu-154

2.09+6.25E-09
-0.29+2.13E-09
-2.05+3.05E-09
-0.43+2.55E-09

-0.68+7.71E-09

Total U (g)

7.05+£0.15E-04
9.68+0.15E-04
1.05+0.03E-03
9.92+0.12E-04

3.71+0.04E-03



Table D - 9

1998 Airborne Radioactive Effluent Totals (curies) from the
Former Low-level Waste Treatment Facility Hot Side Ventilation ANLLWTVH)

Month Alpha Beta
January -0.40+1.05E-09 5.38+3.49E-09
February 0.07+£1.11E-09 4.39+3.13E-09
March 0.99+1.14E-09 0.98+2.71E-09
April 1.01+1.00E-09 4.44+2.73E-09
May -0.48+1.19E-09 6.13+3.07E-09
June 0.90+1.03E-09 3.79+2.83E-09
July -0.56x1.26E-09 8.85+3.22E-(09
August -0.16x1.12E-09 1.01+0.31E-08
September -1.09+0.98E-09 8.41+3.02E-09
October -1.79+9 40E-10 7.18+3.17E-09
November -3.29+7.88E-10 2.60+1.97E-09
December 3.31+7.18E-10 1.28+1.80E-09
Annual Total 0.12+3.59E-09 6.35+1.00E-08
Table D - 10
1998 Airborne Radioactive Effluent Totals (curies) from the
New Low-level Waste Treatment Facility Ventilation (ANLLW2V)

Month Alpha Beta
January NA NA
February NA NA

March NA NA

April 0.54+1.66E-10 -2.01+4.09E-10
May -0.27+1.38E-10 -2.22+3.99E-10
June -0.27+1.58E-10 -0.68+4.39E-10
July 0.00+1.79E-10 -1.02+3.89E-10
August NA NA
September 0.29+1.88E-10 2.01+4.27E-10
October NA NA
November NA NA
December 0.00+1.35E-10 0.00+3.70E-10
Annual Total 0.29+3.97E-10 -3.92+9.95E-10

NA = Not applicable. Ventilation was not operating. This ventilation point came on-line in April 1998.



Table D - 11

1998 Airborne Radioactive Effluent Totals (curies) from the
Laundry Change Room (ANLAUNY)

Month Alpha Beta
January -0.99+5.14E-10 1.77+1.84E-09
February 1.23+7.98E-10 1.64+2 11E-09
March -3.06x4 47E-10 0.47+1.72E-09
April 1.66+5.14E-10 -0.42+1,29E-09
May 1.64+5.08E-10 0.55+1.35E-09
June 0.72+4.68E-10 0.96+1.28E-09
July -4,20+9.09E-10 0.12+2.30E-09
August 0.00+3.99E-10 -0.11x1.10E-09
September -1.69+4.68E-10 1.50+1.34E-09
October 4,314 .87E-10 0.35x1.27E-09
November -2.65+5.20E-10 1.45+147E-09
December 0.00+4.68E-10 1.24+1 40E-09
Annual Total -0.30+1.95E-09 9.56+5.48E-09

D-12



Table D - 12

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates

Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

at the Lag Storage Area Air Sampler (ANLAGAM)

Alpha

3.44+6.17E-16
5.91+7.21E-16
8.75+7.45E-16
8.56+6.76E-16
4.16+6.92E-16
6.29+6.51E-16
1.11+0.86E-15
6.26+7.04E-16
7.73+7.56E-16
5.82+6.32E-16
6.51+7.61E-16
6.03+7.87E-16

K-40

5.09+4.13E-15
2.55+£2.25E-15
3.70+4.83E-15
0.00+2.58E-15

U-232

1.62+1.81E-17
1.74+1.94E-17
-0.11+1.03E-17
1.74+1.60E-17

Pu-238

1:35+0.77E-17
-1.39+2.79E-18
-0.02+5.49E-18
6.56+6.80E-13

Beta

1.19+£0.23E-14
1.70+0.26E-14
1.29+0.23E-14
1.64+0.24E-14
1.59+0.24E-14
1.24+0.23E-14
1.79+0.26E-14
1.95+0.26E-14
2.28+0.27E-14
1.76+0.25E-14
1.79+0.26E-14
2.32+0.28E-14

Co-60

-0.58+2.20E-16
0.03+1.79E-16
0.71%2.24E-16
0.76+1.58E-16

U-233/234

7.32+2.61E-17
7.51%2.39E-17
9.16+2.92E-17
7.30x£1.74E-17

Pu-239/240

-1.04+3.60E-18
0.74+1.28E-17
5.57+8.08E-18
3.48+3.51E-18

Sr-90

-0.54+1.25E-16
1.16+1.36E-16
-0.87+1.31E-16
3.47+0.90E-16

U-235/236

1.15+1.00E-17
9.77+8.54E-18
-1.19£947E-18
4,89+531E-18

Am-241

9.68+8.73E-18
-2.38+0.37E-18
-0.82+5.64E-18
8.48+7.55E-18

Cs-137

0.29+1.54E-16
0.32+1.90E-16
0.45+2.26E-16
0.36+1.84E-16

U-238

7.32+2.76E-17
9.36x2.65E-17
6.95+2.51E-17
8.12+1.78E-17

Total U
(ng/mL)

2.59+0.05E-10
2.51+0.05E-10
2.59+0.07E-10
2.51+0.03E-10



Table D - 13

1998 Radioactivity Concentrations (uCi/mL) in Airbbme Particulates
at the NDA Air Sampler (ANNDAAM)

Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Alpha

4.80+6.55E-16
5.22+6.70E-16
7.08+6.78E-16
9.47+6.64E-16
2.76+6.26E-16
5.90+6.11E-16
1.30+0.85E-15
6.17+6.93E-16
6.61+7.15E-16
5.49+6.23E-16
9.61+8.16E-16
3.35£7.17E-16

K-40

1.26+£3.96E-15
2.71+4.23E-15
6.05+2.77E-15

3.07+3.52E-15

U-232

-0.65+2.86E-17
1.01+£1.67E-17
-0.05+8.61E-18
2.12+1.53E-17

Pu-238

4.81+£5.11E-18
-1.29+2.58E-18
-1.06+2.12E-18
5.00+4.52E-18

Beta

1.60+0.25E-14
1.59+0.24E-14
1.26+0.22E-14
1.57+0.23E-14
1.52+0.23E-14
1.30+0.22E-14
1.61+0.24E-14
1.84+0.25E-14
2.08+0.26E-14
1.64+0.25E-14
1.84+0.26E-14
2.19+0.27E-14

Co-60

-0.32+1.60E-16
0.48+1.52E-16
-0.66+2.70E-16
1.48+1.66E-16

U-233/234

7.69+2.38E-17
1.09+£0.28E-16
8.68+2.70E-17
7.15£1.67E-17

Pu-239/240

0.00+£2.72E-18
2.80+8.58E-18
1.04+4.69E-18
7.99+5.73E-18

Sr-90

-0.89+1.16E-16
0.28+1.28E-16
-0.13£1.07E-16
0.88+7.39E-17

U-235/236

5.26+5.93E-18
1.63+1.07E-17
1.06+4.71E-18
8.82+7.28E-18

Am-241

7.89+8.59E-18
1.30+£1.02E-17
-0.02+£5.63E-16
4.88+2.02E-17

D-14

Cs-137

2.24+4.30E-16
-0.17+£1.50E-16
0.96+4.92E-16
0.00+3.16E-16

U-238

7.34+2.27E-17
6.43+2.14E-17
7.40+249E-17
7.83+1.80E-17

Total U
(ug/mL)

2.17+0.05E-10
2.24+0.04E-10
2.33+0.06E-10
2.42+0.03E-10



Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Table D - 14

1998 Airborne Radioactivity Concentrations (pCi/mL)
at the SDA Trench 9 Air Sampler (ANSDAT9)

Alpha -

-0.33+1.82E-15
1.95+9.11E-16
0.67+1.08E-15
3.71+8.66E-16
0.04+1.03E-15
5.65+8.67E-16
1.31+1.66E-15
0.98+1.10E-15
1.20+1.16E-15
3.64+8.05E-16
0.57+1.02E-15
0.48+1.04E-15

K-40

7.95+7.23E-15
4.43+6.16E-15
4.25+6.26E-15
5.33+£3.35E-15

Beta

1.46+0.68E-14
1.64+0.34E-14
1.18+0.34E-14
1.51+0.34E-14
1.36+0.34E-14
1.23+0.30E-14
1.72+0.44E-14
1.90+0.34E-14
2.00+0.34E-14
1.56+0.32E-14

' 2.10+0.35E-14

2.28+0.35E-14

Co-60

0.42+5.10E-16
-0.47+2.92E-16
0.15+2 97E-16
-0.55+2.29E-16

H-3

4.35+5.95E-13
1.48+0.22E-12
1.56+0.26E-12
6.24+3.84E-13
1.71+£0.62E-12
8.97+6.96E-13
1.14+0.85E-12
1.07+0.83E-12
1.04+0.68E-12
8.22+5.68E-13
1.20+0.37E-12
7.27+4.29E-13

I-129

2.31+3.15E-16
0.93+1.87E-16
1.12+2.10E-16
1.24+3.03E-16

D-15

Cs-137

0.96+2.73E-16
-1.31£3.02E-16
1.09+2.64E-16
0.36+2.54E-16



Jrom Outdoor Ventilation Enclosures/Portable Ventilation Units

Month

January
February
March
April

May

June

July
August
September
October
November
December

Annual Total

Quarter

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Annual Total

Table D - 15

1998 Airborne Radioactive Efftuent Totals (curies)

Alpha

-0.27+1.39E-10
0.00+1.22E-10
-1.14+1.95E-10
-0.26+1.45E-10
0.86+2.18E-10
0.79+2.19E-10
-0.23+4.40E-10
NA
NA
5.31+9.18E-11
NA
0.97+1.10E-10

1.26+6.34E-10

Co-60

-5.26+7.83E-10
-0.19+£2.57E-10
0.61+1.07E-09
1.33+£5.20E-10

0.19+1.45E-09

U-232

0.82+6.30E-11
3.62%1.83E-11
5.14+8 47E-11
-0.29+2.98E-11

0.99+1.14E-10

Total U (g)

2.34+0.05E-04
1.95+0.04E-04
8.35+0.22E-04
1.33+0.02E-04

1.40+0.02E-03

Beta

2.29+4.77E-10
3.76+4.07E-10
-0.38+7.31E-10
7.99:4 51E-10
-2.22+4.35E-10
1.79+544E-10
-1.22+£9.56E-10

NA

NA
-0.55+2.95E-10

NA
-2.63+2.52E-10

0.88+1.64E-09

Sr-90

3.81+£9.22E-10
-1.50+2.22E-10
5.68+5.92E-10
-0.16+2.15E-10

0.78+1.14E-09

U-233/234

6.49+5.92E-11
1.36x0.42E-10
1.41+1.13E-10
4.07£2.43E-11

3.83x1.36E-10

Pu-238

0.41+2.14E-11
1.32+1.58E-11
1.14+2.27E-11
1.08+1.09E-11

3.95+3.67E-11

Cs-137

0.68+1.30E-09
1.49+2.86E-10
0.34+3.00E-09
0.80+1.17E-09

1.96+3.49E-09

U-235/236

1.62+3.17E-11
3.85+2.18E-11
3.15+4.35E-11
0.23x1.01E-11

8.85+5.90E-11

Pu-239/240

0.81+1.15E-11
0.83+1.21E-11
2.27+3.22E-11
0.77+1.26E-11

4.67+3.84E-11

NA = Not applicable: no OVEs/PVUs were operated during this month.

D-16

Eu-154

1.78+1.54E-09
-4.16+7.61E-10
2.66x5.53E-09
0.84+1.55E-09

4.86+5.99E-09

U-238

1.05+0.61E-10
6.87+3.07E-11
1.88+1.13E-10
4.65+2.55E-11

4.09+1.34E-10

Am-241

4.27+3.78E-11
2.55+2.00E-11
0.91+3.93E-11
24743 52E-12

7.97+5.82E-11



Table D - 16

1998 Airborne Radioactivity Concentrations (pCi/mL)
at the Rock Springs Road Air Sampler (AFRSPRD)

Month Alpha Beta H-3

January 1.24+7 88E-16 1.43+0.32E-14 -2.14+2 81E-13

February 0.65+1.01E-15 1.56+0.33E-14 3.98+2.60E-13

March 6.98+9.64E-16 1.12+0.29E-14 -0.21+£3.21E-13

April 7.75+£8.74E-16 1.66+0.32E-14 0.25+3.98E-13

May 0.51+1.06E-15 1.46+0.32E-14 -0.39+5.36E-13

June 1.12+1.01E-15 1.28+0.30E-14 2.09+8.08E-13

July 1.15x1.16E-15 1.73+0.32E-14 2.77+9.77E-13

August 0.58+1.00E-15 1.91+0.34E-14 8.36+8.53E-13

September 0.85+1.08E-15 2.24+0.36E-14 -1.03+9.81E-13

October 6.49+8.74E-16 1.71+£0.32E-14 -2.80+6.34E-13

November 0.53+1.00E-15 1.74+0.33E-14 0.77+4.18E-13

December 0.71+1.10E-15 2.08+0.34E-14 -1.83+4.65E-13

Quarter K-40 Co-60 Sr-90 1-129 Cs-137

1st Quarter 3.61£5.62E-15 0.84+2.64E-16 0.33x2.06E-16 2.91+3.37E-16  1.16+2.49E-16

2nd Quarter 6.53+3.90E-15 -1.93+3.18E-16 -0.55+2.13E-16  0.25x1.73E-16  0.73+3.10E-16

3rd Quarter 1.76+5.28E-15 1.40+2.83E-16 -2.45x154E-16 1.05+1.06E-16 -0.38+247E-16

4th Quarter 5.35£3 40E-15 -1.99+2.22E-16 -1.05£2.22E-16  0.27+1.20E-16 -1.48+2.46E-16
U-232 U-233/234 U-235/236 U-238 Total U

(ug/mlL)

1st Quarter 0.55+2 45E-17 1.33+0.38E-16 0.80+1.16E-17 7.98+3.30E-17  3.11+0.06E-10

2nd Quarter -3.68+3.86E-17 1.80+045E-16 2.44+171E-17 1.16x0.36E-16  3.57+0.06E-10

3rd Quarter 0.63+2.01E-17 1.69+0.50E-16 1.81x1.58E-17 1.32+044E-16  3.92+0.11E-10

4th Quarter 2.31+2.62E-17 9.09+2 41E-17 0.93+1.06E-17 1.16£0.27E-16  3.97+0.05E-10

1st Quarter

Pu-238

0.90+1.13E-17

Pu-239/240

0.00+4.51E-18

Am-241

4.32+2 36E-17

2nd Quarter -0.23+£1.39E-17 0.17+1.27E-17 5.66+8.32E-18
3rd Quarter 5.07+7.19E-18 7.57+8.82E-18 2.20+2.31E-17
4th Quarter 7.56+6.82E-18 1.93+1.21E-17 2.00+1.44E-17



1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates

Month

January
February
March
1st Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November
December
4th Qtr

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates

Month

January
February
March
Ist Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November
December
4th Qtr

Table D - 17

at the Dutch Hill Air Sampler (AFBOEHN)

Alpha

3.62+8.62E-16
3.43£9 45E-16
0.56x1.27E-15

1.08+1.03E-15
0.42+1.02E-15

- 1.38+1.13E-15

0.73+1.16E-15
1.03+£1.18E-15
1.34+1.26E-15

5.99+8.92E-16
1.01+£1.09E-15
0.59+1.04E-15

Beta

1.66+0.34E-14
2.15+0.37E-14
1.30+0.38E-14

2.04+0.36E-14
1.86+0.34E-14
1.63+0.34E-14

2.14£037E-14

2.30+0.38E-14
2.71+040E-14

2.12+0.36E-14
2.39+0.36E-14
2.71+0.37E-14

Sr-90

3.78+2.44E-16

-0.71£1.15E-16

-3.79+2.25E-16

1.69+2.39E-16

Table D - 18

Cs-137

3.64+6.68E-16

0.82+2.34E-16

0.90+2.27E-16

1.28+2.52E-16

at the Fox Valley Air Sampler (AFFXVRD)

Alpha

5.80+£9.29E-16
4.81+£9.92E-16
7.15+£9.89E-16

1.23+0.99E-15
-0.05+8.32E-16
6.80+8.66E-16

1.47+9.59E-16
6.09+9.72E-16
0.91+1.05E-15

5.72+8.37E-16
0.77+1.04E-15
0.70+1.08E-15

Beta

1.72+0.34E-14
1.99+0.36E-14
1.49+0.32E-14

1.70+0.32E-14
1.08+0.27E-14
1.18+0.29E-14

1.66+0.32E-14
1.67+0.31E-14
2.06+0.33E-14

1.69+0.32E-14
2.23+0.36E-14
2.52+0.36E-14

D-18

Sr-90

0.14+2.51E-16

0.83+1.10E-16

1.18+1.82E-16

-0.33+2.19E-16

Cs-137

0.45+241E-16

2.06+1.97E-16

2.02+2.19E-16

-2.66+2.36E-16



Table D - 19

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates
at the Bulk Storage Warehouse Air Sampler (AFBLKST)

Month Alpha Beta Sr-90 Cs-137
January 3.71+8.72E-16 1.26+0.31E-14

February 0.54+1.00E-15 1.44+0.33E-14

March 4.86+9.24E-16 1.09+0.29E-14

Ist Qtr 1.04+2.08E-16 -0.44+2.29E-16
April 8.03+£8.97E-16 1.41+0.31E-14

May 3.14+9.16E-16 1.43+0.30E-14

June 2.76x745E-16 1.21+0.29E-14

2nd Qtr -6.46+8.52E-17 0.21+£2.01E-16
July 1.27+1.38E-15 1.63+0.36E-14

August 5.21+9.49E-16 1.89+0.33E-14

September 5.36+9.59E-16 1.91+0.33E-14

3rd Qtr -1.43+£2.32E-16 -3.55+2.46E-16
October 6.31+8.62E-16 1.62+0.32E-14

November 0.68+1.16E-15 1.89+0.38E-14

December 0.35+9.21E-16 2.20+0.34E-14

4th Qtr -0.56+2.32E-16 1.81+2.98E-16

Table D - 20

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates

at the Route 240 Air Sampler (AFRT240)

Month Alpha Beta Sr-90 Cs-137
January 1.96+8.24E-16 1.34+0.32E-14

February 1.62+9.08E-16 1.68+0.34E-14

March 0.89+1.23E-15 1.17+0.35E-14

1st Qtr 0.61+2.03E-16 0.21+2.34E-16
April 7.57+9.65E-16 1.64+0.34E-14

May 1.01£1.45E-15 1.65+0.40E-14

June 1.20+£1.16E-15 1.23+0.34E-14

2nd Qtr -0.71+1.18E-16  8.20+2.68E-16
July 0.73+1.16E-15 1.75+0.35E-14

August 1.06+1.11E-15 2.25+0.36E-14

September 1.32+1.18E-15 2.38+0.36E-14

3rd Qfr 2.10+2.02E-16  2.10+6.20E-16
October 7.62+9.22E-16 2.02+0.35E-14

November 0.57+1.02E-15 2.14+0.36E-14

December 1.17+1.20E-15 2.76+0.38E-14

4th Qtr -2.04+1.81E-16 -0.30+2.23E-16

D-19



Table D - 21

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates
at the Thomas Corners Road Air Sampler (AFTCORD)

Month Alpha Beta Sr-90 Cs-137
January 2.34+8.83E-16 1.37+0.34E-14
February 0.41+1.03E-15 1.61+0.35E-14
March 4.84+9 78E-16 1.23+0.32E-14
1st Qtr 0.57+1.72E-16 -1.59+3.85E-16
April 1.18+1.02E-15 1.71+0.33E-14
May 4.92+9.89E-16 1.45+0.30E-14
June 4.09+8.06E-16 1.38+0.31E-14
2nd Qtr -0.83+1.01E-16 -0.13+2.47E-16
July 1.28+1.18E-15 1.7240.32E-14
August 3.55+9.43E-16 2.1120.35E-14
September 1.06x1.11E-15 2.20+0.35E-14
3rd Qtr 2.17+1.82E-16  1.54+2.58E-16
October 8.60+9.17E-16 1.70£0.32E-14
November 6.60+9.97E-16 1.82+0.33E-14
December 0.39+8.96E-16 2.29+0.34E-14
4th Qtr -0.36+1.11E-16  1.29+5.73E-16
Table D - 22
1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates
at the West Valley Air Sampler (AFWEVAL)
Month Alpha Beta Sr-90 Cs-137
January 2.70+8.43E-16 1.47+0.33E-14
February 0.64+1.03E-15 1.89+0.35E-14
March 4.20+9.06E-16 1.38+0.31E-14
1st Qtr 0.27+2.04E-16  1.77+2.86E-16
April 9.42+9.30E-16 1.89+0.34E-14
May 0.60+1.02E-15 1.77£0.33E-14
June 1.13+1.01E-15 1.48+0.32E-14
2nd Qtr 0.10+2.08E-16 1.79+2.33E-16
July 1.05+1.14E-15 1.98+0.34E-14
August 0.88+1.07E-15 2.42+0.37E-14
September 0.97+1.10E-15 2.48+0.37E-14
3rd Qtr 0.57+1.73B-16 -3.19+5.18E-16
October 7.39+9.99E-16 1.96x0.37E-14
November 1.00+1.10E-15 2.10£0.35E-14
December 0.39+1.01E-15 2.42+0.36E-14
4th Qtr 0.58+2.04E-16 -0.82+2.49E-16

D -20



1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates

Month

January
February
March
1st Qtr

April
May
June
2nd Qtr

July
August
September
3rd Qtr

October
November
December
4th Qtr

Table D - 23

at the Springville Air Sampler (AFSPRVL)

Alpha

2.43+8.32E-16
0.57+1.00E-15
3.22+8.75E-16

1.09+0.96E-15
-0.08+8.64E-16
5.13+8.14E-16

0.65+£1.00E-15
1.27+1.11E-15
7.15+9.93E-16

5.70+9.15E-16
0.80+1.08E-15
0.57+1.09E-15

Beta

1.31+0.32E-14
1.43+0.33E-14
1.18+0.30E-14

1.57+0.31E-14
1.39+0.30E-14
1.24+0.29E-14

1.63+0.30E-14
1.73+0.32E-14
2.12+0.33E-14

1.83+0.35E-14
1.79+0.34E-14
2.09+0.34E-14

Sr-90

1.75+2.49E-16

0.18+1.10E-16

1.21+2.14E-16

0.40+£1.71E-16

D-21

Cs-137

-0.89+3.12E-16

2.83+5.22E-16

-0.36+3.57E-16

0.00+4.54E-16



Month

January
February
March
April

May

June

July
August
September
October
November
December

Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Ist Quarter
2nd Quarter
3rd Quarter
4th Quarter

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

1998 Airborne Radioactivity Concentrations (uCi/mlL)

Table D - 24

at the Great Valley Background Air Sampler (AFGRVAL)

Alpha

' 1.14+7.96E-16

5.03+9.88E-16
1.10+£1.07E-15
1.24+1.00E-15
0.87+1.08E-15
9.24+9 58E-16
0.56+1.04E-15
0.97+1.09E-15
1.12£1.13E-15
6.20+8.84E-16
0.81+1.06E-15
0.80+1.11E-15

K-40

2.93+6.77E-15
2.53+7.25E-15
8.09+546E-15
9.31+4.94E-15

U-232

0.54+4 95E-17

6.28+3.85E-17
3.3224.29E-17
1.90£2.13E-17

Pu-238

0.29+1.92E-17
0.00+2.67E-17
1.17£1.67E-17
1.22+0.87E-17

Beta

1.36+0.32E-14
1.61+0.34E-14
1.17+0.30E-14
1.69+0.32E-14
1.58+0.31E-14
1.48+0.32E-14
1.79+0.33E-14
1.86+0.33E-14
2.20+0.35E-14
1.85+0.34E-14
2.08+0.35E-14
2.34+0.35E-14

Co-60

0.38+2.70E-16
0.61+3.39E-16
1.18+2.63E-16
3.32+3.35E-16

U-233/234

9.86+5.46E-17
2.19+0.71E-16
1.48+0.67E-16
1.04+0.26E-16

Pu-239/240

0.29+1.30E-17
0.00+1.63E-17
2.35+2.37E-17
1.06+0.81E-17

H-3

-3.04+3.54E-13
3.12+2.76E-13
1.81+3.24E-13
1.57+4.86E-13
1.12+5.94E-13
1.44+7.73E-13
0.94+1.04E-12

-1.84+9.37E-13

-0.88+9.40E-13

-0.11+6.34E-13
0.75+3.68E-13

-7.48+7.32E-13

Sr-90

0.85+1.94E-16
-0.73+2.09E-16
-0.16+£1.14E-16
-1.82+2.62E-16

U-235/236

0.99+2.72E-17
3.81+£3.08E-17
1.49+2.06E-17
4.62+5.21E-18

Am-241

5.06+7.17E-18
1.00+1.47E-17
1.16+1.04E-17
-0.04+1.06E-16

I-129

0.26+2.72E-16
1.04+1.19E-16
0.23+1.04E-16
0.31+1.21E-16

U-238

1.13x0.54E-16
1.40+0.56E-16
1.19+0.58E-16
9.02+2.36E-17

Cs-137

-1.63+2.53E-16
2.99+7.54E-16
2.79+£3.21E-16
3.32+2.89E-16

Total U
(pg/mL)

3.37+0.07E-10
3.48+0.05E-10
3.93+0.11E-10
3.74+0.04E-10



Table D - 25

1998 Radioactivity Concentrations (uCi/mL) in Airborne Particulates
at the Nashville Background Air Sampler (AFNASHYV)

Month Alpha Beta Sr-90 Cs-137
January 4.89+9.02E-16 1.60+0.33E-14

February 0.70+1.04E-15 1.69+0.34E-14

March 1.93+8 41E-16 1.33+0.31E-14

1st Qtr 0.16+£2.16E-16 -1.06+2.44E-16
April 1.03+£0.95E-15 1.50+0.31E-14

May 0.84+1.07E-15 1.56x+0.31E-14

June 6.06+8.65E-16 1.41+0.31E-14

2nd Qtr 0.41£1.09E-16 1.42+297E-16
July 0.73+£1.07E-15 1.80+0.33E-14

August 1.05+1.10E-15 1.86+0.33E-14

September 1.49+1.20E-15 1.99+0.34E-14

3rd Qtr 0.96x147E-16 3.45+4.98E-16
October 6.92+8.89E-16 1.85+0.33E-14

November 0.88+1.08E-15 2.16x0.36E-14

December 0.93+£1.15E-15 2.36+0.36E-14

4th Qtr -1.26+1.90E-16 -0.69+2.42E-16



Month

January
February
March
April
May

June

July
August
September
October
November
December

Month

January
February
March
April

May

June

July
August
September
October
November
December

Table D - 26

- 1998 Radioactivity (nCi/m*/month) and pH in Fallout

Alpha

5.48+1.53E-02
7.63+4.82E-03
1.89+0.75E-02
1.34+0.48E-02
5.00£1.25E-02
6.14+1.71E-02
2.45+1.49E-02
1.75+1.10E-02
3.59+0.86E-02
1.76+0.72E-02
3.33+0.59E-02
1.14+047E-02

3.40+0.26E-01

-1.03+0.75E-07

Table D - 27

Dutch Hill AFDHFOP)
Beta H-3 K-40
(pCvmL)
1.07+0.08E-00 -1.09+0.79E-07 0.00+2.76E+01
2.83+028E-01 -0.89+7.91E-08 0.00+9.46E+00
4.69+038E-01 -5.35+7.88E-08 0.00+1.15E+01
2.91+0.23E-01  2.06+8.10E-08 0.00+7.20E+00
4.38+041E-01 -6.00+8.16E-08 0.00+£1.03E+01
9.09+0.72E-01  4.46x836E-08 0.00+2.22E+01
1.01+0.06E-00 -4.52+8.95E-08 0.00+1.24E+01
6.76:042E-01 -2.16+0.87E-07 0.00+£1.58E+01
'5.44+0.30E-01 -6.52+841E-08 0.00+8.13E+00
8.60+047E-01 4.36x8.01E-08 0.00+1.43E+01
4.87+025E-01 -1.02+0.78E-07 0.00+5.68E+00

2.61+6.13E+00

Cs-137

0.00+1.62E+00
0.00+9.63E-01
0.00£1.18E+00
0.00+5.14E-01
0.00+8.68E-01
0.00+1.48E+00
0.00+£7.95E-01
0.00+1.07E+00
0.00+1.06E+00
0.00+£1.42E+00
0.00+4.58E-01
6.81x5.26E-01

1998 Radioactivity (nCi/m*/month) and pH in Fallout

Alpha

6.12x1.81E-02
9.95+5.51E-03
1.89+1.02E-02
3.01+1.06E-02
3.32+0.74E-02
6.13+1.84E-02
8.27+1.54E-02
1.83+1.05E-02
2.49+0.68E-02
1.49+0.94E-02
3.98+0.78E-02
2.25+0.78E-02

Rain Gauge (ANRGFOP)
Beta H-3 K-40
(uCi/mL)
1.27+0.10E-00 -9.10+5.63E-08 0.00+4.33E+01
1.16+0.20E-01  6.72+8.01E-08 0.00+£9.36E+00
323+044E-01  2.54+7.98E-08 0.00+2.23E+01
1.68+0.29E-01  2.71x7.88E-08 0.00+1.60E+01
1.89+0.18E-01  1.94x7.95E-08 0.00£5.53E+00
7.81+0.84E-01  0.17+8.02E-08 0.00+2.61E+01
7262051E-01 -0.65+5.68E-08 0.00+1.58E+01
522+#043E-01 -3.82x5.71E-08 0.00+1.27E+01
4.44£031E-01  7.23+820E-08 0.00£1.08E+01
3.23+046E-01  1.26x0.79E-07 0.00+3.41E+01

6.56+0.36E-01
3.93+0.37E-01

-1.04+0.78E-07
-1.29+7.63E-08

0.00+1.08E+01
0.15+1.13E+01

Cs-137

0.00+3.63E+00
0.00+6.84E-01
0.00+£1.89E+00
0.00+147E+00
0.00£5.38E-01
0.00+£2.71E+00
0.00£1.03E+00
0.00£1.05E+00
0.00+5.90E-01
0.00£2.55E+00
0.00£1.38E+00
2.86+8.08E-01

pH

(standard units)

3.77
5.70
4.15
6.47
6.65
6.48
7.55
7.06
6.87
4.30
4.01
4.07

pH

(standard units)

3.85
7.51
542
7.94
9.02
5.00
4.17
4.28
4.00
4.97
4.40
422



Month

January
February
March
April

May

June

July
August
September
October
November
December

Month

January
February
March
April

May

June

July
August
September
October
November
December

Table D - 28

1998 Radioactivity (nCi/m*/month) and pH in Fallout

Alpha

4.03+1.40E-02
7.42+4.38E-03
1.28+0.68E-02
3.00+1.03E-02
3.12+0.83E-02
6.21+1.86E-02
4.44+1.08E-02
3.18+0.93E-02
1.20+£0.42E-02
2.60+1.04E-02
3.16+0.63E-02
9.22+4.67E-03

Route 240 (AF24FOP)
Beta H-3 K-40
(uCi/mL)
8.24+0.78E-01 -6.72+7.97E-08 0.00x3.91E+01
3.03£026E-01  1.04+0.80B-07 0.00+7.30E+00
3.89+0.37E-01 -1.48+7.90E-08 0.00x1.80E+01
325+037E-01  3.1127.92E-08 0.00+5.06E+00
321£024E-01  5.26+8.36E-08 0.00+4.31E+00
1.00+0.09E-00  3.1127.89E-08 0.00:2.86E+01
6.34+0.42E-01 -6.14+8.18E-08 0.00+1.24E+01
4.27+035E-01  3.09+8.11E-08 0.00+1.49E+01
3.15£022E-01  0.97+8.13E-08 0.00x6.31E+00
2.80+0.38E-01  7.03+7.98E-08 0.00+1.62E+01
4.51+025E-01 -8.21x7.96E-08 0.00+6.80E+00

3.03+0.26E-01

-4.74+7 61E-08 -0.77+4.46E+00

Table D - 29

1998 Radioactivity (nCi/m*/month) and pH in Fallout
Thomas Corners Road (AFTCFOP)

Alpha

3.22+1.42E-02
6.26+5.74E-03
1.74+1.08E-02
2.05+0.63E-02
3.88+0.85E-02
6.10+1.74E-02
5.44+1.20E-02
1.63+0.84E-02
1.15+0.34E-02
-2.26+7.10E-03
2.55+0.64E-02
1.56+0.57E-02

Beta

7.93+0.83E-01
1.26+0.22E-01
2.88+0.44E-01
1.51+0.20E-01
2.80+0.19E-01
1.08+0.09E-00
7.30+048E-01
4.12+0.37E-01
2.07+0.15E-01
2.77+044E-01
5.60+0.34E-01
3.46+0.29E-01

H-3
(nCi/mL)

-3.00+8.03E-08
8.45+8.08E-08
0.6127.94E-08

-2.31+5 66E-08

-0.84+8 27E-08
3.26+7.86E-08
0.8427.96E-08

-6.39+7.98E-08
7.215.68E-08
7.24+7.98E-08

-7.09+5.53E-08

-1.82+7.61E-08

K-40

0.00£2.54E+01
0.0028.86E+00
0.00+2.36E+01
0.00+1.63E+01
0.00+5.55E+00
0.00+4.08E+01
0.00+9.54E+00
0.00+1.19E+01
0.00+5.38E+00
0.00+2.39E+01
0.00+1.02E+01

-1.41x4.67E+00

Cs-137 pH

(standard units)
0.00+2.77E+00 3.82
0.00+£6.89E-01 4.73
0.00+1.27E+00 4.01
0.00+9.24E-01 7.23
0.00£3.77E-01 6.86
0.00£2.05E+00 4.30
0.00+£9.94E-01 3.83
0.00£1.35E+00 4.11
0.00x£7.01E-01 4.27
0.00+9.79E-01 4.44
0.00+4.88E-01 4.20
2.20x4.26E-01 4.08
Cs-137 pH

(standard units)
0.00+£2.10E+00 3.94
0.00+6.76E-01 7.56
0.00+1.32E+00 6.26
0.00x£1.15E+00 8.18
0.00+£3.67E-01 8.04
0.00+3.53E+00 4.30
0.00+6.11E-01 3.88
0.00+1.28E+00 4.35
0.00+5.99E-01 4.55
0.00+£2.11E+00 4.80
0.00+7.39E-01 3.93
0.43+£3.67E-01 4.19



Month

January
February
March
April

May

June

July
August
September
October
November
December

Table D - 30

1998 Radioactivity (nCi/m*/month) and pH in Fallout
Fox Valley Road (AFFXFOP)

" Alpha

6.31+1.84E-02
4.89+3.64E-03
1.04+0.85E-02
2.93+0.84E-02
2.06+0.79E-02
6.81+1.60E-02
3.13+£1.10E-02
2.04+1.02E-02
2.27+0.57E-02
4.34+1.54E-02
4.00+0.78E-02
4.19+0.89E-02

Beta

6.94+0.82E-01
1.15+0.16E-01
3.06+0.42E-01
2.11x0.28E-01
1.93+0.28E-01
9.04+0.74E-01
6.50+0.51E-01
3.79+0.42E-01
2.63+0.23E-01
1.17+0.07E-00
5.20+0.33E-01
4.40+0.35E-01

H-3
(LCi/mL)

-1.23+0.79E-07
-2.42+5.63E-08
1.33+8.00E-08
2.00+£8.07E-08
6.12+8.09E-08
8.72+7.87E-08
3.04+8.01E-08
-7.62+7 99E-08
5.54+8.24E-08
-4.96+8.16E-08
-2.44+7.86E-08
-1.19+0.75E-07

K-40

0.00+3.77E+01
0.00+9.55E+00
0.00+1.56E+01
0.00x1.02E+01
0.00x5.60E+00
0.00+£2.36E+01
0.00+1.42E+01
0.00+1.96E+01
0.00+8.28E+00
0.00+1.70E+01
0.00+£9.98E+00
2.35+5.57E+00

Cs-137

0.00+3.19E+00
0.00£7.53E-01
0.00+1.24E+00
0.00+1.29E+00
0.00+4.17E-01
0.00£1.83E+00
0.00+1.32E+00
0.00+1.48E+00
0.00£5.77E-01
0.00+1.18E+00
0.00+7.77E-01
0.61+£5.29E-01

pH

(standard units)

4.20
7.37
5.94
1.75
5.97
4.35
4.55
4.38
5.45
7.15
441
431



Appendix E

Summary of Groundwater Monitoring Data



Table E-1

Groundwater Monitoring Network: Super Solid Waste Management Unilts

Additional Additional
Well Analytes Well Analytes
SSWMUs and ID Measured in Measured in

Constituent SWMUs Number ? 19982 Number ! 1998
SSWMU #1 -
Low-Level Waste Treatment Facilities:

103*  (S:D) \% 110* (T:D) \'%
® Former Lagoon 1 104 S:0) SV, V 111* (8:D) S, SV, V, M33
e LLWTF Lagoons 105 (S:D) \% 114 (T:D) D
e LLWTF Building 106 (8:D) M,V 115 (T:U) D
e Interceptors 107 (T:D) v 116* S:U) M, M33, 8,V
e Neutralization Pit 108 (T:D) \% 8604 S:U) \Y

109 (T:D) D 8605* (S:D) M33, S, SV, V
SSWMU #2 - Miscellaneous Small
Units:

201 (S:U) M 206 (TS:D)
¢ Sludge Ponds 202 (TS:U) P 207 (S:D) r
® Solvent Dike 203 (S:D) M 208 (TS:D) \%
¢ Equalization Mixing Basin : 204* (TS:U) 8606 (8:D) P
e Paper Incinerator 205 (8:D) M
SSWMU #3 - Liquid Waste Treatment
System:
e Liquid Waste Treatment System 301*  (S:B) M, M33 307 (8:D) P
e Cement Solidification System 302 (TS:U)
® Main Process Bldg. (specific areas) 305 (8:D) 4
SSWMU #4 - HLW Storage and
Processing Area:
* Vitrification Facility 401* (S:B) M, M33, R 405 (T:C)
* Vitrification Test Tanks 402 (TS:U) 406* (8:D) R,V
e HLW Tanks 403 (S:U) M,V 408* (S:D) M, M33, R, V
» Supernatant Treatment System 404 (TS:U) p 409 (T:D)

* Monitoring for certain parameters is required by the RCRA 3008(h) Order on Consent.

! Hydrogeologic unit monitored and well position in SSWMU follow the well ID in parenthéses. Hydrogeologic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMU: U (upgradient); D (downgradient); B (background); C (crossgradient).

Example: 401* (S:B) monitors background conditions in the sand and gravel unit.

2 See Table 3-1 (p. 3-6) for a description of codes and analytes. The parameters listed in this table, Table E-1, are in
addition to the contamination indicator parameters (I) and radiological indicator parameters (RI) routinely scheduled
for 1998. Wells measured for potentiometric (water-level) data only are designated by p.



Table E-1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

Additional Additional
Well Analytes Well Analytes
SSWMUs and D Measured in D Measured in
Constituent SWMUs Number! 19982 Number ! 19982
SSWMU #5 - Maintenance Shop Leach
Field:
® Maintenance Shop Leach Field 501*  (S:U) S,V 502% (8:D) M33, 8, 8M, V
SSWMU #6 - Low-level Waste Storage
Area:
» Hardstands (old & new) 601 (S:D) M 605 (8:D) M, S
» Jag Storage 602 (8:D) S 8607* (S:0) A"
e Lag Storage Additions -603 (S:U) p 8608 (S:U) P
(LSAs 1,2, 3,4) 604 (8:D) 8609* (S:U) S,V
SSWMU #7 - CPC Waste Storage
Area:
701 (TS:U) p 705 (T:C) p
e CPC Waste Storage Area 702 (T:C) )4 706* (S:B)
703 (T:D) p 707 (T:D)
704 (T:D) Vv
SSWMU #8 - Construction and
Demolition Debris Landfill:
801* (S:U) S,V 804* (§:D) \%
¢ Former Construction and Demolition 802 (8:D) v 8603 $:0) S
Debris Landfill 803* (S:D) SV, Vv 8612* (8:D) SV, V

* Monitoring for certain parameters is required by the RCRA 3008(h) Order on Consent.

T Hydrogeologic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeologic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMU: U (upgradient); D (downgradient); B (background); C (crossgradient).

Example: 401* (S:B) monitors background conditions in the sand and gravel unit.

% See Table 3-1 (p. 3-6) for a description of codes and analytes. The parameters listed in this table, Table E-1, are in
addition to the contamination indicator parameters (I) and radiological indicator parameters (RI) routinely scheduled
Jor 1998. Wells measured for potentiometric (water-level) data only are designated by p.



Table E-1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

Additional Additional
Well Analytes Well Analytes
SSWMUs and D Measured in D Measured in
Constituent SWMUs Number ! 19982 Number! 19982
SSWMU #9 - NRC-licensed Disposal
Area:
9201* (K:U) 908* (WT:U)
* NRC-licensed Disposal Area “902*%  (K:U) 909* (WT:D) M33, R, V, SV
¢ Container Storage Area 903* (K:D) 910* (T:D)
* Trench Interceptor Project 904 (T:D) P 8610* (X:D)
905 (S:D) P 8611* (X:D)
906* (WT:D) NDATR* (Interceptor
907 (WT:D) p Trench
Manhole
Sump:D) M33, R, V, SV
SSWMU #10 - IRTS Drum Cell: :
1001 (K:U) P 1006* (WT:D)
e IRTS Drum Cell 1002 (K:D) r 1007 (WT:D)
e Background (south platean) 1003 (K:D) P 1008B (K:B)
1004 (X:D) )/ 1008C* (WT:B)
1005* (WT:U)
SSMUW #11 - State-licensed Disposal
Area:
1101A (WT:U) See 1105A (WT:D) See
 State-licensed Disposal Area 1101B (T:U) Appendix L 110sB  (T:D) Appendix L
(SDA) [NYSERDA] 1101C (K:U) 1106A (K:U)
: 112A (WT:D) 1106B (T:U)
NOTE: The SDA is sampled by 1102B (T:D) 1107A  (T:D)
NYSERDA under an independent 1103A (WT:D) 1108A (WT:U)
monitoring program. 1103B (T:D) 1109A (T:U)
1103C (K:D) 1109B (WT:U)
1104A (WT:D) I110A  (WT:D)
1104B (T:D) 1111A  (WT:D)
1104C (K:D)

* Monitoring for certain parameters is required by the RCRA 3008(h) Order on Consent.

1 Hydrogeologic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeologic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMU: U (upgradient); D (downgradient); B (background); C (crossgradient).

Example: 401* (S:B) monitors background conditions in the sand and gravel unit.

2 See Table 3-1 (p. 3-6) for a description of codes and analytes. The parameters listed in this table, Table E-1, are in
addition to the contamination indicator parameters (I) and radiological indicator parameters (RI) routinely scheduled
for 1998. Wells measured for potentiometric (water-level) data only are designated by p.



Table E-1 (conciuded)

Groundwater Monitoring Network: Super Solid Waste Management Units

Analytes Analytes
SSWMUs and D Measured in ID Measured in

Constituent SWMUs Number * 19982 Number ! 19982
Main Plant Area Well Points: WP-A (S) RI WP-H (S) RI
(Monitor groundwater at WP-C (S) RI
various locations north and
east of the main plant. Not in a
SSWMU.)
Sand and Gravel Background: NBIS (S:B) LRI
(Well originally used for background;
replaced by a combination of wells
301, 401, and 706. [Notin a SSWMU].)
North Plateau Groundwater Seeps SP02 (S) RI SP12  (S) LRI,V
(Monitor groundwater emanating from SP04 (S) RI SP18  (S) RI
seeps along the north plateau edge. SPO5 (S) RI SP23  (S) RI
Not ina SSWMU.) SP06 (S) RI GSEEP*(S) LRIV

SP11 (S) RI

* Monitoring for certain parameters is required by the RCRA 3008(h) Order on Consent.

! Hydrogeologic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeologic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMU: U (upgradient); D (downgradient); B (background); C ( crossgradient).
Example: 401* (S:B) monitors background conditions in the sand and gravel unit.

? See Table 3-1 (p. 3-6) for a description of codes and analytes.



Table E - 2

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

301
301
301
301

401
401
401
401

403
403
403
403

706
706
706
706

NBIS
NB1S
NB1S
NBIS

201
201
201
201

103
103
103
103

104
104
104
104

111
111
111
111

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP®4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP®4)

DOWN - B(1)
DOWN - B(2)
DOWN - B(3)
DOWN - B(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

pH

6.89
7.24
7.10
717

6.98

7.07
6.87
6.717

7.27
7.51
6.96
7.21

6.60
6.44
6.59
6.63

6.83
6.73
6.86
7.04

6.44
6.68
6.70
6.93

10.55
10.94
8.73
8.86

7.26
7.55
7.26
6.88

6.62
6.38
6.70
6.49

Sand and Gravel Unit
Conductivity  Gross Alpha
pmhos/cm @25°C uCi/mL

662 0.05+1.50E-09
500 -2.02+7.99E-10
1010 -0.87+1.67E-09
1286 0.53+1.90E-09
2030 -2.47+3.73E-09
2270 1.04+2.61E-09
2285 1.00+4.77E-09
1786 1.57+3.78E-09
957 -0.67+2.05E-09
805 1.71£1.47E-09
959 0.11x2.26E-09
1231 1.26+1.79E-09
526 -0.30+1.21E-09
424 7.83+8.18E-10
489 1.74+1.21E-09
581 2.28+1.42E-09
511 3.57+1.28E-09
560 -4.72+7 46E-10
842 1.22+1.89E-09
651 3.98+1.15E-09
1603 2.69+3 42E-09
1568 2.50+1.82E-09
1400 0.24+2.83E-09
1959 2.40+4.14E-09
2450 5.74+6.71E-09
4490 1.25+1.17E-08
3640 1.24+5 90E-09
2060 0.20+3.34E-09
1145 5.50+4.40E-09
1071 1.56+3.05E-09
1035 -3.13+4.34E-09
1122 -1.52+2.98E-09
580 3.63+4.10E-09
458 2.04+2.82E-09
566 -1.14+3.86E-09
680 6.06+6.28E-09

Sample collection quarter noted in parenthesis next to hydraulic position.

Gross Beta
pCi/mL

4.72+3.16E-09
4.93%2.34E-09
6.67+2.76E-09
1.54+2.TTE-09

1.02+0.59E-08
1.20+0.44E-08
2.16+4.68E-09
3.30x4.25E-09

5.48+3.83E-09
4.78+2.70E-09
6.80+3.23E-09
9.06+2.19E-09

1.23+0.28E-08
6.12+1.91E-09
8.91+2.23E-09
7.06+2.17E-09

2.16+1.91E-09
2.81+1.38E-09
3.50+1.74E-09
2.94+0.81E-09

3.00+£0.65E-08
3.06+0.35E-08
2.26+0.46E-08
2.73+0.51E-08

2.88+0.69E-08
5.62+1.04E-08
1.27+0.08E-07
5.43+0.59E-08

1.71+£0.01E-05
1.70+0.02E-05
1.68+0.02E-05
2.09+0.02E-05

5.57+0.10E-06
3.62+0.08E-06
6.09+0.10E-06
7.58+0.12E-06

Tritium
pCi/mL

-8.54+7.83E-08
1.91+8.01E-08
5.32+7.59E-08
0.30+7.92E-08

-2.17+7.93E-08
-0.96+7.89E-08

1.731£7.57E-08
-9.10+8.08E-08

1.24+0.82E-07
-5.51+7.93E-08
6.34+7.91E-08
-5.59+5.71E-08

1.02+8.00E-08
-4.13+7.87E-08
7.89+7.80E-08
-1.39+0.79E-07

-0.05+5.79E-08
-8.04+7.96E-08

6.12+5.38E-08
-8.62+£7.90E-08

-1.75+0.57E-07
4.67+7.97E-08
8.83+7.66E-08

-0.16+7.84E-08

1.16+0.81E-07
1.70+0.81E-07
1.10+0.78E-07
-1.05+5.70E-08

6.18+0.88E-07
6.54:+0.86E-07
5.57+0.84E-07
4.61+0.86E-07

3.72:0.84E-07
3.13+0.83B-07
7.97+0.87E-07
2.88+0.83B-07



Table E - 2 (continued)

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

203
203
203
203

205
205
205
205

406
406
406
406

408
408
408
408

501
501
501
501

502
502
502
502

602
602
602
602

604
604
604
604

8605
8605
8605
8605

Hydraulic
Position

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)

DOWN - C(@4) .

pH

6.65
6.56
6.90
6.84

6.95
7.16
7.11
6.72

6.99
6.64
7.04
7.14

7.49
6.96
6.97
7.03

7.64
6.96
6.98
6.93

7.61
7.09
6.94
7.00

6.66
6.58
6.73
7.08

6.49
6.49
6.51
6.35

7.50
7.34
6.68
6.68

Sand and Gravel Unit
Conductivity = Gross Alpha
pmhos/cm @25°C pCi/mL
3365 NS
1016 NS
4320 NS
3230 NS
1058 1.92+2.68E-09
1569 2.65x2.72E-09
1966 -1.21+£3.99E-09
1882 3.17+3.90E-09
556 7.53+9.90E-10
662 0.71x1.22E-09
595 0.04+1.15E-09
571 1.96x1.27E-09
1638 2.85+0.44E-08
1618 -0.43+1.41E-09
1778 -0.28+3.99E-09
1841 -3.37+£0.99E-08
1331 0.00+5.66E-09
1223 3.45+4.78E-09
1374 -2.04+6.92E-09
1516 0.00+5.26E-09
1316 2.29+4 49E-09
1225 0.96+4 41E-09
1313 3.79+9.10E-09
1380 0.90+5.55E-09
669 0.98+1.91E-09
651 0.30+1.16E-09
665 0.69+1.29E-09
680 1.55£1.41E-09
612 -0.78+1.13E-09
584 0.49+1.01E-09
672 -1.39+1.34E-09
794 2.04+1.51E-09
957 1.74+1.03E-08
842 2.72+3.76E-09
1042 1.24x1.05E-08
1188 9.37+8.66E-09

Sample collection quarter noted in parenthesis next to hydraulic position.
NS - Not sampled.

E-8

Gross Beta
puCi/mL

NS
NS
NS
NS

3.12+5.69E-09
1.02:+0.43E-08
1.70+0.52E-08
1.74+0.48E-08

8.63+1.85E-09
4.92+1.90E-09
7.05+2.17E-09
7.41+2.17E-09

5.64+0.00E-04
5.32+0.00E-04
5.63+0.01E-04
5.37+£0.06E-04

1.98+0.01E-04
1.56+0.01E-04
1.97+0.01E-04
1.89+0.01E-04

1.43+0.01E-04
1.31+0.00E-04
1.47+0.01E-04
1.61+0.01E-04

1.94+0.38E-08
2.56x0.34E-08
1.72+£0.23E-08
2.00+2.64E-09

5.73+249E-09
5.21+1.91E-09
4.48+2.02E-09
6.99+2.19E-09

1.58+0.02E-05
1.62+0.02E-05
1.42+0.02E-05
9.72+0.13E-06

Tritium
pCi/mL

NS
NS
NS
NS

1.30+£0.81E-07
-5.48+7.93E-08
4.30+7.57E-08
3.91+5.57E-08

4.78+0.86E-07
3.16+0.87E-07
1.27+0.86E-07
2.28+0.61B-07

4.37+1.20E-07
1.26+0.87E-07
1.60+1.02E-07
1.94+1.16E-07

9.20+8.13E-08
1.62+0.81E-07
1.46+0.79E-07
1.04+0.81E-07

1.93+0.83E-07
1.88+0.81E-07
2.30+0.80E-07
1.45+0.81E-07

4.77+0.14E-06
3.04x0.18E-06
5.74+0.22E-06
5.77+0.25E-06

2.19x8.04E-08
2.97+7.96E-08
1.65+7.73E-08
0.27+7.84E-08

8.04+0.90E-07
1.27+0.10E-06
8.58+0.88E-07
2.83+0.83E-07



Table E - 2 (continued)

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

8607
8607
8607
8607

8609
8609
8609
8609

GSEEP
GSEEP
GSEEP
GSEEP

105
105
105
105

106
106
106
106

116
116
116
116

601
601
601
601

605
605
605
605

801
801
801
801

Hydraulic
Position

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - IX1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)

" DOWN -D(3)

DOWN -D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN -D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

pH

6.33
6.32
6.62
6.64

7.18
7.19
7.12
7.06

6.44
6.75
7.28
6.30

7.11
7.34
7.14
7.10

7.06
7.31
7.09
7.11

7.03
7.50
7.22
7.16

6.78
7.54
6.71
6.60

6.73
6.96
7.26
6.81

7.06
7.59
7.01

6.59°

Sand and Gravel Unit
Conductivity  Gross Alpha
pmhos/cm @25°C pCi/mL
704 0.16+1.35E-09
1059 0.78+1.62E-09
1251 0.96+2.18E-09
1204 0.05+1.54E-09
897 0.60+1.67E-09
890 0.22+1.57E-09
933 -0.26+1.90E-09
1051 0.61+1.16E-09
825 -1.41+1.43E-09
827 0.23+8.77E-10
920 -0.01+1.70E-09
975 0.57+1.54E-09
1434 -0.35+1.86E-09
1438 2.29+1.96E-09
1385 0.07+1.79E-09
1339 0.51+2.12E-09
1187 1.32+2.59E-09
1215 4.45+2.30E-09
1200 1.04+2.26E-09
1043 3.08+2.25E-09
847 1.68+2.18E-09
777 2.94+1.52E-09
903 0.69+1.87E-09
907 1.73+1.80E-09
511 NS
648 NS
596 NS
664 NS
432 0.32+1.12E-09
546 3.50+9.30E-10
§84 3.74+1.72E-09
797 1.60+1.45E-09
904 1.62+3.18B-09
1080 3.08+3.02E-09
1105 3.43+8.23E-09
1089 0.01+2 91E-09

Sample collection quarter noted in parenthesis next to hydraulic position.
NS - Not sampled.

E-9

Gross Beta
pCi/mL

1.08+0.34E-08
1.21+0.29E-08
9.61+2.95E-09
1.12+0.32E-08

5.25+0.07E-07
4.60+0.12E-07
5.02+0.13E-07
5.75+0.09E-07

5.58+3.22E-09
5.04+1.72E-09
7.11+2.80E-09
2.99+2.75E-09

6.81+0.32E-08
1.09+0.05E-07
1.74+0.04E-07
2.98+0.07E-07

5.16+3.00E-09
6.73+2.26E-09
5.61+2.25E-09
1.05+0.25E-08

6.55+0.44E-08
5.30+0.35E-08
5.59+0.36E-08
5.60+0.37E-08

NS
NS
NS
NS

5.86+0.50E-08
8.82+0.53E-08
4.14+042E-08
5.31+0.39E-08

6.22+0.10E-06
7.19+0.08E-06
6.79+0.11E-06
6.94+0.08E-06

Tritium
pCi/mL

4.17+8.01E-08
-5.47+7 95E-08
5.06+£7.88E-08
-2.89+8.05E-08

7.04+0.76E-07
6.28+0.89E-07
7.68+0.88E-07
6.88+0.90E-07

8.43+0.92E-07
6.70+0.87E-07
7.08+0.85E-07
7.65+£0.90E-07

7.25+0.90E-07
6.09+0.88E-07
6.30+0.84E-07
7.09+0.91E-07

2.37+0.13E-06
1.65+0.11E-06
1.46+0.10E-06
1.72+0.12E-06

1.50+0.82E-07
6.17+8.08E-08
3.54+0.57E-07
2.21+£0.58E-07

‘NS
NS
NS
NS

0.48+5.62E-08
-1.49+7 98E-08
2.05+542E-08
6.49+£7.92E-08

2.89+0.84E-07
3.18+0.83E-07
3.80+0.81E-07
3.23+0.85E-07



Table E - 2 (concluded)

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

802
802
802
802

803
803
803
803

804
804
804
804

8603
8603
8603
8603

8604
8604
8604
8604

8612
8612
8612
8612

Hydraulic
Position

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN -D(4)

DOWN -D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN -D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN -D(4)

pH

6.92
7.08
6.55
7.10

6.94
7.00
6.85
6.73

6.85
6.86
6.30
6.60

8.01
7.62
7.31
6.94

7.54
6.96
7.36
6.96

7.33
7.37
7.21
7.27

Sand and Gravel Unit
Conductivity = Gross Alpha
pmhos/cm@25°C pCi/mL

444 -5.94+9.98E-10
210 0.72+5.04E-10
285 5.49+8.28E-10
831 3.97+1.88E-09
1403 -0.86x2.63E-09
1303 1.36+1.89E-09
1398 0.20+£3.01E-09
1453 0.87+2.62E-09
578 0.61+1.40E-09
877 1.60+1.54E-09
733 0.96x1.45E-09
685 1.98+1.40E-09
1490 2.21+4.33E-09
1490 6.29+7.12E-09
1536 0.86+1.19E-08
1372 5.63+8.23E-09
1432 0.00+5.75E-09
1387 0.00+5.09E-09
1278 9.00+8.02E-09
1273 3.20+6.28E-09
1124 -0.35+2.45E-09
1148 -0.54+1.25E-09
1147 0.41£2.42E-09
1150 0.67+2.03E-09

Sample collection quarter noted in parenthesis next to hydraulic position.

E-10

Gross Beta
pCi/mL

2.46+2.31E-09
0.62+1.56E-09
7.16+2.08E-09
2.07+1.93E-09

8.16+3.12E-09
8.21+2.30E-09
1.18+0.26E-08
1.50+0.27E-08

2.08+0.08E-07
2.37+0.08E-07
1.86+0.08E-07
2.20+0.07E-07

1.13+0.01E-05
1.24+0.01E-05
1.62+0.02E-05
1.88+0.02E-05

4.00+0.03E-05
3.63+0.02E-05
3.86+0.02E-05
3.43+0.02E-05

8.03+0.47E-08
5.23+2.18E-09
1.85+2.14E-09
5.91+2.31E-09

Tritium
pCi/mL

1.42+0.81E-07
1.68+0.57E-07
3.82+7.60E-08
2.20+0.84E-07

3.61+0.85E-07
3.26+0.83E-07
3.31+0.80E-07
3.19+0.85E-07

1.60+0.81E-07
1.18+0.80E-07
1.82+0.78E-07

-0.32+8.12E-08

4.76+0.86E-07
4.71+0.84E-07
3.82+0.82E-07
5.23+0.86E-07

4.43+0.85E-07
5.80+0.61E-07
5.81+0.84E-07
3.86+0.85E-07

7.44+0.88E-07
6.87+0.88E-07
8.46+0.86E-07
7.01+0.90E-07



Table E - 3

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

302
302
302
302

402
402
402
402

202

204
204
204
204

206
206
206
206

208
208
208
208

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

DOWN - B(1)

DOWN - B(1)
DOWN - B(2)
DOWN - B(3)
DOWN -B(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

pH

7.21
7.17
7.22
7.15

7.15
717
7.18
7.20

10.35

7.95
7.88
7.47
7.81

7.68
7.56
7.39
7.49

7.96

8.06
7.87
7.92

Till-sand Unit

Conductivity ~ Gross Alpha
umhos/cm@25°C pCi/mL

2215 0.95+3.72E-09
2155 1.50+2.85E-09
2205 -0.61+4.93E-09
2250 3.88+5.26E-09
2250 0.71+4.06E-09
2050 7.15+4.13E-09
2270 4.35£598E-09
2275 0.30+2.58E-09

282 - NS
897 -0.85+2.00E-09
913 1.18+1.73E-09
940 3.10+£1.57E-09
997 2.33+1.92E-09
952 -0.86+2.03E-09
987 -0.79+1.40E-09
1010 0.60+2.47E-09
1012 1.04x1.17E-09
298 9.26+7.63E-10
297 -1.09+5.69E-10
293 1.32+0.55E-09
265 1.95+0.79E-09

Sample collection quarter noted in parenthesis next to hydraulic position.
NS - Not sampled.

E-11

Gross Beta
pCi/mL

8.38+4.20E-09
6.22+4.18E-09
2.82+4.70E-09
3.85+4.38E-09

2.16+5.89E-09
8.33+4.29E-09
-1.62+4.59E-09
-0.98+5.19E-09

NS

1.71+£3.12E-09
1.75+2.26E-09
3.34+1.82E-09
3.28+2.57E-09

2.95+3.19E-09
1.99+2.30E-09
2.78+2.58E-09
-0.65+1.82E-09

0.48+1.51E-09
1.82+1.10E-09
1.44+0.87E-09
1.81+1.25E-09

Tritium
pCymL

-5.86+7.80E-08
-1.05+0.78E-07
5.15£7.60E-08
6.52+8.08E-08

2.88+8.37E-08
-6.53+8.05E-08

2.47+7.80E-08
-3.88+8.12E-08

NS

3.21+7.95E-08
2.15+7 96E-08
9.24+7.69E-08
1.16+7.86E-08

1.56x0.57E-07
-5.91+7.92E-08
8.18+7.65E-08
7.22+7 94E-08

-5.82+7.82E-08
-9.49+7.87E-08

1.00+7.79E-08
-4.80+5.48E-08



Table E - 4

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

908
908

1005
1005

1008C
1008C

906
906

1006
1006

1007
1007

NDATR
NDATR
NDATR
NDATR

909
909
909
909

Hydraulic
Position

UP(1)
UP(3)

UP(1)
UP(3)

UP(1)
UP(3)

DOWN - B(1)
DOWN - B(3)

DOWN - B(1)
DOWN - B(3)

DOWN - B(1)
DOWN - B(3)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

Weathered Lavery Till Unit

pH

6.92
6.88

7.29
7.08

7.62
7.46

7.40
7.21

6.92
6.86

6.89
6.88

8.02
7.98
6.85
7.50

6.81
6.91
6.61
7.29

Conductivity

pmhos/cm @25°C

2660
3725

790
771

595
576

645
604

2360
2375

1215
1273

688
960
1014
1015

1531
1553
1564
1675

Gross Alpha
pCi/mL

9.47+6.64E-09
9.43+7.58E-09

1.17+2.00E-09
1.72+1.98E-09

1.70+£1.40E-09
0.13+1.48E-09

1.03+£1.79E-09
4.18+1.92E-09

4.85+4 91E-09
-0.20+5.25E-09

3.12+43.38E-09
4.48+3.20E-09

1.36£1.77E-09
2.99+2.09E-09
2.36+2.35E-09
3.78+2.06E-09

0.66+3.28E-09
6.00+£3.33E-09
0.50+2.83E-09
5.16+4.69E-09

Sample collection quarter noted in parenthesis next to hydraulic position.

E-12

Gross Beta
pCi/ml

1.60+0.62E-08
1.17+0.52E-08

4.45+3.22E-09
3.60+2.62E-09

0.75+1.91E-09
1.77+1.59E-09

4.26+2.48E-09
5.07+2.10E-09

3.62+5.96E-09
3.54+4.82E-09

4.60+3.17E-09
4.88+2.28E-09

9.13+0.59E-08
1.15+0.06E-07
1.05+0.06E-07
1.06+0.06E-07

3.96+0.10E-07
3.53+0.09E-07
4.39+0.08E-07
4.18+0.13E-07

Tritium
puCi/mL

1.68+5.62E-08
-1.58+5.49E-08

4.38+8.24E-08
-2.37+7.76E-08

-9.55+8.06E-08
-1.47+7.77E-08

2.64+8.05E-08
2.57+7.64E-08

-6.70+£8.20E-08
-8.96+7.78E-08

1.18+0.84E-07
-6.02+7.74E-08

4.12+0.18E-06
8.19+0.29E-06
1.04+0.04E-05
1.29+0.04E-05

2.97+0.15E-06
2.7810.15E-06
3.48x0.16E-06
3.55+0.17E-06



Table E - 5

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

405
405
405
405

110
110
110
110

704
704
704
704

707
707
707
707

107
107
107
107

108
108
108
108

409
409
409
409

910
910
910

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

DOWN - B(1)
DOWN - B(2)
DOWN -B(3)
DOWN -B(4)

DOWN - B(1)
DOWN - B(2)
DOWN - B(3)
DOWN - B(4)

DOWN - B(1)
DOWN - B(2)
DOWN -B(3)
DOWN -B(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)

DOWN - C(2).

DOWN - C(3)

Unweathered Lavery Till Unit

pH

7.37
7.04
7.08
7.26

7.43
7.63
7.55
7.43

6.59
6.75
6.78
6.75

6.52
7.12
7.11
6.84

7.25
7.32
7.08
7.30

7.39
7.61
741

- 7.56

8.02
8.11
8.04
8.23

7.35
733
6.96

Conductivity

pmhos/cm @25°C

861
777
783
1004

563
537
500
558

889
635
804
910

310
316
526
551

794
729
731
777

635
613
584
573

357
350
343
336

1261
1168
1192

Gross Alpha
pCi/mL

1.06+2.07E-09
1.23+0.86E-09
0.26x1.53E-09
4.43+2.27B-09

1.14+1.29E-09
0.50+1.10E-09
0.96+1.31E-09
2.85+1.35E-09

1.46+1.32E-09
0.75+1.15E-09
2.23+2.00E-09
1.72+1.94E-09

2.50+6.98E-10
-1.74£5.88E-10
-0.20+1.36E-09
4.40+1.63E-09

2.13+1.55E-09
2.40+8 42E-10
0.58+1.87B-09
5.64+1.53E-09

1.63+0.95E-09
1.24+0.83E-09
1.84:+1.02E-09
3.88+1.49E-09

1.50+0.79E-09
1.42+0.84E-09
7.59+8.48E-10
2.10+0.82E-09

2.57+£2.76E-09
2.86+1.81E-09
1.91+2.36E-09

Sample collection quarter noted in parenthesis next to hydraulic position.

E-13

Gross Beta
pCi/mL

7.41+3.00E-09
4.38+1.47E-09
5.24+2.18E-09
5.79+2.28E-09

2.95+0.30E-08
2.04+1.36E-09
3.43+1.64E-09
1.49+1.52E-09

2.02+0.24E-08
1.28+0.24E-08
1.14+0.24E-08
1.34+0.25E-08

4.10+1.96E-09
4.93+]1.46E-09
4.04£1.71E-09
4.42+1.70E-09

4.81+2.28E-09
3.91x1.66E-09
5.01+2.60E-09
4.06+1.83E-09

2.52+1.40E-09
2.99+1.00E-09
2.98+1.15E-09
2.46+1.58E-09

3.50+1.64E-09
4.26+1.25E-09
2.67+1.33E-09
3.31x1.34E-09

6.33+0.44E-08
1.26+0.05E-07
5.94+0.38E-08

Tritium
pCi/mL

1.08+0.82E-07
3.41+8.16E-08
-0.60+7.80E-08
3.69£8.25E-08

1.52+0.11E-06
1.55+0.11E-06
1.66+0.11E-06
1.32+0.10E-06

-3.451+8.06E-08
-1.40+0.89E-07

9.08+7.73E-08
-0.05+8.11E-08

-2.19+7.88E-08
-6.13+8.08E-08

4.11+5.52E-08
-3.1418.05E-08

1.21+0.10E-06
8.87+0.92E-07
8.54+0.87E-07
9.85+0.95E-07

2.62+£7.95E-08
1.22+0.57E-07
9.04+7.60E-08
9.19+8.17E-08

-1.02+0.81E-07
-5.58+5.56E-08
-3.02+5.28E-08
-5.33£7.91E-08

-3.84+7.85E-08
-1.28+0.79E-07
2.60+7.90E-08



Table E - 6

1998 Contamination Indicator and Radiological Indicator Results for the

Location
Code

901
901

902
902

1008B
1008B

903
903

8610
8610

8611
8611

Hydraulic
Position

UP(1)
UP(3)

UP(1)
UP(3)

UP(1)
UP(3)

DOWN - B(1)
DOWN - B(3)

DOWN - B(1)
DOWN - B(3)

DOWN - B(1)
DOWN - B(3)

Kent Recessional Sequence

pH

8.10
7.45

8.01
8.16

7.98
7.98

7.71
7.58

7.78
8.03

7.21
7.43

Conductivity

pmhos/cm @25°C

273
307

449
447

312
309

886
884

993
887

999
915

Gross Alpha
puCi/mL

1.06+0.70E-09
6.18+8.01E-10

3.13+0.93E-09
0.59+1.16E-09

5.6616.97E-10
-5.48+7.29E-10

-1.81+1.85E-09
3.58+2.09E-09

0.99+1.95E-09
0.49+1.99E-09

0.30+2.06E-09
1.62+1.86E-09

Sample collection quarter noted in parenthesis next to hydraulic position.

E-14

Gross Beta
pCi/mL

4.58+1.68E-09
3.26+1.37E-09

3.74+1.21E-09
4.23+1.46E-09

2.70+1.61E-09
9.18+1.66E-09

2.27+2.45E-09
2.28+1.95E-09

4.86+2.52E-09
9.66+2.35E-09

5.99+3.29E-09
3.38+2.58E-09

Tritium
pCi/mL

-1.76+8.17E-08
1.11+7.84E-08

-1.19x0.81E-07
-3.33+7.80E-08

-1.08+0.81E-07
3.52+£7.55E-08

-1.42+0.80E-07
-1.35+0.78E-07

-1.20+0.79E-07
-6.38+7.74E-08

-4.69+7.83E-08
-7.03+£7.69E-08



Location
Code

SP02
SP02
SPO2

SP04
SP04
SP04

SPOS
SPOS

SPO6
SPO6

SP11
SP11

SP12
SP12
SP12
SP18
GSEEP
GSEEP

GSEEP
GSEEP

Location
Code

WP-A
WP-C

WP-H

Table E -7

1998 Contamination Indicator and Radiological Indicator Results
at North Plateau Seep Monitoring Locations

Sampling
Quarter

1
3
4

[SSINL

4
1

DOWN - D(1)
DOWN - D(2)
DOWN - D(3)
DOWN - D(4)

pH

NS
NS
NS

NS
NS
NS

NS
NS

NS
NS

NS
NS

7.06
7.54
7.23

NS

6.44
6.75
7.28
6.30

Conductivity  Gross Alpha
pmhos/cm@25°C pCi/mL
NS -0.76+1.45E-09
NS 2.00+£2.87E-09
NS 1.84+1.67E-09
NS -0.46+1.64E-09
NS 6.17+2.41E-09
NS 1.75+1.63E-09
NS 0.45+1.08E-09
NS 0.74+1.67E-09
NS 2.17+1.14E-09
NS -5.47+9.83E-10
NS -1.14+1.53E-09
NS 0.80+2.30E-09
916 0.32+2.07E-09
890 1.75+1.81E-09
1078 1.41+2.23E-09
NS 3.77+3.96E-10
825 -1.41+1.43E-09
827 0.23+8.77E-10 -
920 -0.01+1.70E-09
975 0.57x£1.54E-09
Table E - 8

Gross Beta
uCi/mL

5.64+3.23E-09
1.19+0.31E-08
3.24+2.76E-09

8.27+3.00E-09
1.52+0.22E-08
8.19+2.04E-09

4.60+2.04E-09
5.05+1.80E-09

5.11x1.75E-09
3.59+1.27E-09

6.72+3.31E-09
6.84+2.79E-09

2.47+2 87E-09
6.65+2.23E-09
9.30+£2.43E-09

4.18+1.62E-09

5.58+3.22E-09
5.04+1.72E-09
7.11+2.80E-09
2.99+2.75E-09

Tritium
pCi/mL

9.12+0.81E-07
6.32:+0.89E-07
7.60+0.88E-07

3.50+0.85E-07
3.38+0.88E-07
3.82+0.72E-07

1.31+0.82E-07
2.95+0.81E-07

7.43+8.18E-08
1.58+0.77E-07

2.27+0.82E-07
1.05+0.79E-07

6.11+0.76E-07
4.48+0.82E-07
9.26+0.95E-07

3.36+8.03E-08

8.43+0.92E-07
6.70+0.87E-07
7.08+0.85E-07
7.65£0.90E-07

1998 Contamination Indicator and Radiological Indicator

Date
Collected

10/28/98
10/28/98

10728/98

NS - Not sampled.

pH

9.01
7.46

7.05

E-15

Results at Well Points
Conductivity  Gross Alpha
pmhos/cm@25°C pCi/mL
97 1.82+0.83E-09
120 5.21+6.71E-10
582 6.16+1.80E-09

Gross Beta
pCi/mL

4.87+0.42E-08

1.19+0.06E-07

2.78+0.03E-06

Tritium
pCi/mL

9.22+0.30E-06
4.09+0.12E-05

6.54+0.23E-06



Table E - 9

1998 Detections of Volatile Organic Compounds
at Selected Groundwater Monitoring Locations

Location Sampling 1,1,1-TCA 1,1-DCA DCDFMeth 1,2-DCE(total)
Code Quarter (ng/L) (ng/L) (ng/L) (ng/L)
SP12 1 <50 <50 <50 NS

3 <50 <50 <50 NS
803 1 <5.0 <50 2.0* NS
2 <5.0 <50 2.8% NS
3 < 5.0 <5.0 <50 NS
4 < 5.0 <5.0 <50 NS
8609 1 <50 <50 <50 NS
8612 1 2.0* 30.5 4.5% 23.5
2 3.0%* 29.0 5.0 23.0
3 3.7* 23.5 <50 25.0
4 3.2% 25.0 6.4 28.0

Note: Samples are collected according to different schedules (annual, semiannual, or quarterly).
* Compound was detected below the practical quantitation limit (PQL of 5 ug/L).
NS - Not sampled.

Table E - 10

1998 Tributyl Phosphate Sampling Results
at Selected Groundwater Monitoring Locations

Location Date Tributyl Phosphate (TBP)
Code (ug/L)
111 . 12/10/97 4.2*
12/22/97 2.2%
06/02/98 <10.0
8605 12/09/97 475
12/22/97 460
06/02/98 534

Note: Samples are collected according to different schedules (annual, semiannual, or quarterly).
* Compound was detected below the practical quantitation limit (PQL) of 10 pg/L.

E-16

TCE
(ne/L)

<50
<50

<50
<50
<50
<5.0

<50

<5.0
<50
<50
<50



Location

Code

Hydraulic
Position

Sand and Gravel

301
401
111
408
502
502
502
8605

116

UP@4)
UP@4)
DOWN - C(1)
DOWN - C(4)
DOWN - C(1)
DOWN - C(3)
DOWN - C(4)
DOWN - C(1)

DOWN - D(4)

Weathered Till

NDATR
NDATR
NDATR
NDATR

909

Sample collection quarter noted in parenthesis next to hydraulic position.

DOWN - C(1)
DOWN - C(2)
DOWN - C(3)
DOWN - C(4)

DOWN - C(1)

NS - Not sampled.

Table E - 11

1998 Appendix 33 Metals (ng/L) Sampling Results

Antimony

<10
<10
< 60
2.5
NS
NS
2.5
< 60

<10

<10
<10
<10
<10

<10

Arsenic

<10
20
<10
4.0
<10
<10
4.1
<10

<10

<10
<10
<10
<10

10.5

Barium Beryllinm Cadmium Chromium Cobalt

200
480

67
345
290
302
333

96

<200

<200
<200
<200
<200

<200

E-17

<1
<1
<5
<1
NS
NS
<1

<5

<1

<1

<1
<1

<5
53
<5
1.1
<2
<5

1.1
<5

<5

<5
<5
<5
<5

<5

330
690
<10

94
420
398
876
<10

22

<5
<5
<10
<10

<5

<50

<50
8.7
2.8
8.5
1.3
3.0

<50

<50

<50
<50
<50
<50

<50

Copper

<25
66.0
<20
58
4.1
<25
58
117

<25

<25
<25
<25
<25

<25



Location Hydraulic
Position

Code

Sand and Gravel

301
401
111
408
502
502
502
8605

116

UP#4)

UpP4)

DOWN -C(1)

DOWN
DOWN
DOWN
DOWN
DOWN

DOWN

Weathered Till

NDATR
NDATR
NDATR
NDATR

909

DOWN
DOWN
DOWN
DOWN

DOWN

-C(4)
-C(D)
-C(3)
-C4)
-ca)

-D()

-C(1)
-C
-C(3)
-C4)

-C(1)

1998 Appendix 33 Metals (ng/L) Sampling Results

Lead

4.6
30.0
<3
2.1
<3
<2
1.5

<3

3.2

<3
<4
4.1
6.6

<3

Table E - 11 (concluded)

Mercury

<0.2
<02
<0.2

<0.2
<02
<02
<02

<0.2

Nickel Selenium
240 6.35
860 5.70

<40 <5
217 240

23 <5

24 <5

40 240
<40 <5

<40 7.20
<5 <5
<5 <5

<40 <5

<40 <5
14 <5

Silver

<10
<10
<10
2.0
<10
3.5
2.0
<10

<10

<10
<10
<10
<10

<10

Sample collection quarter noted in parenthesis next to hydraulic position.
NS - Not sampled

E-18

<10

<10

N§

NS

NS

NA

<10

<10
<10

<5
<10

<10

Thallium  Tin

< 3000

< 3000

<100
141
NS
NS

< 3000

<100

<3000

<3000
<3000
<3000
<3000

<3000

<50
<50
<50
3.00
<50
0.78
2.35
<50

<50

<50
<50
<50
<50

<50

Vanadium Zinc

41.0
170.0
6.0
13.6
<20
4.9
9.2
<20

21.0

424
27.6
29.0
68.5

24.2



Table E - 12

1998 Appendix 33 Metals (ng/L) Sampling Results from the
WVDP Pilot Program Investigating Chromium and Nickel in the Sand and Gravel Unit

Location Hydraulic Chromium Nickel
Code Position (Total) (Total)
301 UP(1) 87 173
301 UP(2) 22 66
301 UP(3) 33 117
401 UP(1) 193 292
401 UP(2) 115 247
401 UP(3) 584 335
403 UPQ1) 808 249
403 UP(2) 1170 91
403 UP(3) 953 92
403 UP4) 2210 379
201 DOWN(1) <5 12
201 DOWN(2) <5 10
201 DOWN(3) <5 8
201 DOWN(4) <10 <40
203 DOWN(1) 177 285
203 DOWN(2) 80 194
203 DOWN(3) 399 714
203 DOWN(4) 255 1230
205 DOWN(1) 50 26
205 DOWN(2) 103 120
205 DOWN(3) 109 43
205 DOWN(4) <10 <40
408 DOWN(1) 52 120
408 DOWN(2) 205 ) 245
408 DOWN(3) 153 238
502 DOWN(1) ’ 439 19
106 DOWN(1) 1550 405
106 DOWN(2) 149 67
106 DOWN(3) 432 - 142
106 DOWN(4) 1480 1300
116 DOWN(1) 434 183

116 DOWN(2) 565 95 X
116 DOWN(3) 359 154 '

601 DOWN(1) 1120 66
601 DOWN(2) 731 41
601 DOWN(@3) 1230 557
601 DOWN(4) 285 322
605 DOWN(1) <5 32
605 DOWN(2) <5 16
605 DOWN(3) 22 181
605 DOWN(4) 105 360

Note: These analyses were used in the chromium and nickel investigation.(See Chapter 3.)

E-19



Table E - 13

1998 Sampling Parameters at Early Warning Monitoring Wells (ug/L)

Location Sample Aluminum Iron Manganese
Code Round Total Total Total
502 1) 37.0 4100 17
(3) 46.3 2840 12
Table E - 14

1998 Alpha- Beta- and Gamma-emitting Radioisotopic Results (wCi/mL)

Location Hydraulic C-14 1-129
Code Position

Cs-137

Sand and Gravel

401 UP(1) -0.65+1.36E-11 5.64+9.01E-10 0.00+1.48E-08
406 DOWN(1) -0.69+1.36E-11 -5.74+7.20E-10 0.00+2.61E-08
408 DOWN(1) 428+ 6.71E-11 1.11+1.35E-09 0.00+5.27E-09
Weathered Till

NDATR DOWN(1) -0.52+ 1.35E-11 1.55+7.52E-10 0.00+1.90E-08
NDATR DOWN(2) NS 1.38+1.67E-09 NS
NDATR DOWN(3) 1.33x 0.39E-08 2.81+1.73E-09 - 0.00+1.70E-08
909 DOWN(1) 0.97+ 1.50E-11 1.04+0.22E-08 0.00+1.51E-08
909 DOWN(2) NS 7.17£2.04E-09 NS

Sample collection quarter noted in parenthesis next to hydraulic position.

NS - Not sampled.

E-20



Table E - 14 (continued)

1998 Alpha- Beta- and Gamma-emitting Radioisotopic Results (uCi/mL)

Location
Code

Sand and Gravel

401
111
406
408
501
502

602
602

8605

8609
8609

105

116
116

605
605

801
801
801
801

8603
8603

Weathered Till

NDATR
NDATR
NDATR
NDATR

909
909
909

Hydraulic

Position

UP(1)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)

DOWN(1)
DOWN(3)

DOWN(1)

DOWN(1)
DOWN(3)

DOWN(2)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(4)

Sr-90

3.80+2.16E-09
2.68+0.04E-06
3.62+1.52B-09
2.73+0.00E-04
9.84+0.03E-05
7.29+0.02E-05

1.13+£0.26E-08
1.04+0.28E-08

7.11+0.06E-06

2.48+0.10E-07
2.72+0.10B-07

5.30+0.55E-08

3.67+041E-08
2.80+0.38E-08

2.9410.37E-08

2.20+0.30E-08

3.24+0.05E-06
3.7910.04E-06
3.57+0.04E-06
3.30+0.04E-06

5.24+0.06E-06
7.61+0.04E-06

4.5310.31E-08
5.78+0.57E-08
4.883+0.43E-08
5.16+0.40E-08

1.92+0.10E-07
1.62+0.09E-07
NS

Te-99

-4.88+1.69E-09
NS
8.48+1.51E-09
2.89+0.22E-08
NS

NS

NS
NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
NS
NS
NS

NS
NS

-7.04+1.65E-09
2.16+1.62E-09
0.12+1.46E-09

NS

-5.56+1.66E-09
1.32+1.60E-09
NS

Ra-226

7.42+3.79E-10
NS
1.77+2 45E-10
0.81+1.17E-08
NS
NS

NS
NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
NS
NS
NS

NS
NS

2.63+2.66E-10
NS

6.58+2.95E-10
NS

2.88+1.99E-10
NS
NS

Sample collection guarter noted in parenthesis next to hydraulic position.

NS - Not sampled.

E-21

Ra-228

3.20:£0.44E-09
NS
2.62+0.35E-09
3.09:3.22E-08
NS
NS

NS
NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
NS
NS
NS

NS
NS

2.56+0.42E-09
NS

2.62+0.42E-09
NS

4.05+047E-09
NS
NS

U-232

-0.34+1.64E-10
NS
1.41+1.01E-10
2.05+5.42E-11
NS
NS

NS
NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
A
NS
NS

NS
NS

0.38+1.41E-10
NS

-1.40+7.37E-11

0.74+1.28E-10

2.16+2.36E-10
2.79+9.93E-11
0.78£1.43E-10



Table E - 14 (concluded)

1998 Alpha- Beta- and Gamma-emitting Radioisotopic Results (nCi/mlL)

Location
Code

Sand and Gravel

401
406

408

Weathered Till

NDATR
NDATR
NDATR

909
909
909

Hydraulic

Position

UP(1)
DOWN(1)

DOWN(1)

DOWN(1)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(4)

U-233/234

3.46+7.34E-11
1.86+1.20E-10

3.49+0.13E-10

7.60+2.52E-10
1.76+0.31E-09
1.90+0.39E-09

1.25+0.39E-09
1.11+0.26E-09
1.16+0.33E-09

U-235/236

3.92+8 40E-11
6.21+7.35E-11

0.95+£2.32E-11

6.99+8.26E-11
9.37+£7.20E-11
5.68+8.61E-11

0.92+1.09E-10
4.51+6.26E-11
3.42+6.71E-11

E-22

U-238

7.95+9.76E-11
1.95%£1.27E-10

2.27+0.70E-10

6.29+2.23E-10
1.54+0.29E-09
1.44+0.33E-09

9.07+3.28E-10
9.55+2.36E-10
1.03+0.30E-09

Total U
(ug/mL)

7.04+0.60E-05
2.00+0.08E-04

4.07+0.13E-04

2.00+0.05E-03
4.10+0.05E-03
4.36+0.07E-03

2.25+0.13E-03
2.59+0.08E-03
2.29+0.12E-03



Modified Practical Quantitation Limits (PQLs) in pg/L

COMPOUND
Appeﬁdix 33 Volatiles

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl chloride
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Chloroprene
1,2-Dibromo-3-chioropropane
Dibromochloromethane
1,2-Dibromoethane
Dichlorodifluoromethane
1,1-Dichloroethane
- 1,2-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloropropane
Ethyl benzene
Ethyl methacrylate
2-Hexanone
Isobutyl alcohol

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron

** Ni and Cr - Lower PQL per WVDP-266, Field Data Collection Plan (West Valley Nuclear Services Co., Inc. and Dames & Moore

December 1996)

Table E - 15

Jor Appendix 33 Parameters

PQL

10
100

. | P p—
otlltJlUlkhUlLIIUILIIUIUIMOUIOU'IUIOOLIIU!UIUIMM

100

200
10

10
200

1

5

5 or 10**

50

25
100

COMPOUND
Appendix 33 Volatiles

Methacrylonitrile

Methyl ethyl ketone
Methyl iodide

Methyl methacrylate
4-Methyl-2-pentanone
Methylene bromide
Methylene chloride
Pentachloroethane
Propionitrile

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,2,3-Trichloropropane
Vinyl acetate

Vinyl chloride

Xylene (total)
cis-1,3-Dichloropropene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethylene
Trichlorofluoromethane

Metals

Manganese
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.

PQL

it pd W — i
UlUlUlUlLIlUIUIOOUlUIUIUIUIUIUIUIOUIUIOOUIUICUI

15
3
0.2
5 or 40**
5
10
10
3000
50
20



Modified Practical Quantitation Limits (PQLs) in pg/L

COMPOUND
Appendix 33 Semivolatiles

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl
Aniline
Anthracene

" Aramite
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
Benzyl alcohol
Bis(2-chlorethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bis(2-chloro-1- methylethyl) ether
4-Bromopheny] phenyl ether
Butyl benzyl phthalate
Chlorobenzilate
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Diallate
Dibenz[a,h]lanthracene
Dibenzofuran
3,3-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Diethyl phthalate
Dimethoate
7, 12-Dimethylbenz{alanthracene
3,;3-Dimethylbenzidine
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-o-cresol
2,4-Dinitrophenol

Table E - 15 (continued)

Jor Appendix 33 Parameters

PQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
25
25

COMPOUND

Appendix 33 Semivolatiles

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diphenylamine

Ethyl methanesulfonate
Famphur

Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3,-cd)pyrene
Isodrin

Isophorone

Isosafrole

Kepone

Methapyrilene

Methyl methanesulfonate
3-Methylcholanthrene
2-Methylnaphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
Nitrobenzene
5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodipropylamine
N-Nitrosodimethylamine
N-Nitrosodipropylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Naphthalene

0,0,0-Triethyl phosphorothioate
0,0-Diethyl 0-2-pyrazinyl- phosphorothioate

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.

PQL

10
10
10
10
10
10
10
10
10
10
10
500
10
10
10
10
10
70
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10



Table E - 15 ( coﬁcluded)

Modified Practical Quantitation Limits (PQLs) in ng/L
for Appendix 33 Parameters

COMPOUND

Appendix 33 Semivolatiles

p-(Dimethylamino)azobenzene

p-Chloroaniline
p-Chloro-m-cresol
p-Cresol
p-Dichlorobenzene
p-Nitroaniline
p-Nitrophenol
p-Phenylenediamine
Parathion
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene

Phenol

Pronamide

Pyrene

Safrole
1,2,4,5-Tetrachlorobenzene

PQL

10
10
10
10
10
25
25
20
10
10
10
25
10
10
10
10
10
10
10

COMPOUND
Appendix 33 Semivolatiles

2,3,4,6-Tetrachlorophenol
Tetraethyl dithiopyrophosphate
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
alpha,alpha-Dimethylphenethylamine
m-Cresol

m-Dichlorobenzene
m-Dinitrobenzene
m-Nitroaniline

0-Cresol

o-Dichlorobenzene
o-Nitroaniline

o-Nitrophenol

o-Toluidine
sym-Trinitrobenzene
2-Picoline

Pyridine

1,4-Dioxane

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.

E-25

PQL

10
10
10
25
10
50
10
10
10
25
10
10
25
10
10
10
10
10
10
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Figure E-1. pH in Groundwater Samples from the Sand and Gravel Unit
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Figure E-2. Conductivity (umhos/cm@25°C) in Groundwater Samples from the Sand and Gravel Unit
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Figure E-3. Gross Alpha (uCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(Fig. E-3a follows with magnified scale.)
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Figure E-3a. Gross Alpha (uCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. E-3)




50604

40B04
3.0E04
-~
£
S
=
2.0E04
-
-
1.0E:04
- - - -
O.0BH00 +—m—t—em—temtem ottt = et ettt S
* * % 0 B = 0 F = 1N VO X = A A T N> RNV O VN AN O T N T N
S8 FBR2EC-S8323838gREHSSTEgL2288cT
32T A S 4 . % 0 o 8 © 0 o0
Sampling Locations
*Well used for background purposes pUng
Figure E-4. Gross Beta (WCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(Fig. E-4a follows with magnified scale.)
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Figure E-4a. Gross Beta (LCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. E-4)*

* Wells with results greater than the maximum value of the Y-axis are not shown in Fig. E-4a. Please refer to Fig. E-4.
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Figure E-4b. Gross Beta (WCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. E-4a)*
6.0B-06
5.0B-06 E
4.0B-06
'3.0B-06
e
£
S 20806 =
1.0B-06
» E =& g B
0.0E+00 HB——g—8—u—a % s =N » n— — L n_
-1.0E-06 1 t t $ + + + t t $ t t t $ + t t $ + + t + + + t t + + + $
¥ % % 0 Y = o % = v VW R = T v A v VW WY o= AN T N oA
r L5 2258258883883 858888288888¢8¢%¢8
[ S Z, & o - P g 0 ® o0

Sampling Locations
*Well used for background purposes

Figure E-5. Tritium Activity (uCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(Fig. E-5a follows with magnified scale.)

* Wells with results greater than the maximum value of the Y-axis are not shown in Fig. E-4b. Please refer to Fig. E-4

and E-4a.
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Figure E-5a. Tritium Activity (uCi/mL) in Groundwater Samples from the Sand and Gravel Unit
(magnified scale of Fig. E-5)*
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Figure E-6. pH of Groundwater Samples from

the Till-sand Unit

Figure E-7. Conductivity (umhos/cm@25°C) of
Groundwater Samples from the Till-sand Unit

* Wells with results greater than the maximum value of the Y-axis are not shown in Fig. E-5a. Please refer to Fig. E-5.
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Figure E-8. Gross Alpha (nCi/mL) in Groundwater
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Figure E-9. Gross Beta (nCi/mL) in Groundwater

Samples from the Till-sand Unit
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Figure E-10. Tritium Activity (uCi/mL) in
Groundwater Samples from the Till-sand Unit

Figure E-11. pH of Groundwater Samples from the

Weathered Lavery Till Unit
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Figure E-12. Conductivity (umhos/cm@25°C) of
Groundwater Samples from the
Weathered Lavery Till Unit

Figure E-13. Gross Alpha (uCi/mL) in
Groundwater Samples from the

Weathered Lavery Till Unit
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Figure E-14. Gross Beta (uCi/fmL) in Groundwater
Samples from the Weathered Lavery Till Unit
(Fig. E-14a follows with magnified scale)

Figure E-14a. Gross Beta (uCi/mL) in Groundwater
Sarmples from the Weathered Lavery Till Unit
(magnified scale of Fig. E-14)*

* Wells with results greater than the maximum value of the Y-axis are not shown in Fig. E-14a. Please refer to
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Figure E-15. Tritium Activity (WCi/mL) in
Groundwater Samples from the
Weathered Lavery Till Unit

Figure E-16. pH of Groundwater Samples from
the Unweathered Lavery Till Unit
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Figure E-17. Conductivity (umhos/cm@25°C) of
Groundwater Samples from the
Unweathered Lavery Till Unit

Figure E-18. Gross Alpha (nCi/mL) in
Groundwater Samples from the Unweathered
Lavery Till Unit
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Figure E-19. Gross Beta (uCi/mL) in Groundwater
Samples from the Unweathered Lavery Till Unit
(Fig. E-19a follows with magnified scale)

Figure E-19a. Gross Beta (WCi/mL) in Groundwater

Samples from the Unweathered Lavery Till Unit
(magnified scale of Fig. E-19)*

1.8E-06

1.5BE-06 E

1.2E-06

1

9.0E-07

6.0E-07

nCi/mL

3.0E-07

0.0E+00 E

I _ .
% I I

405* 110 704 707 107 108 409 910
Sampling Locations

*Well used for background purposes

9.0

8.5

8.0 - T E L

£ I

e »a

3 f

57 1 {
7.0
6.5 + + } 4 +

1008B* 901 902 903 8610 8611

Sampling Locations
*Well used for background purposes

Figure E-20. Tritium Activity (nCi/mlL) in
Groundwater Samples from the
Unweathered Lavery Till Unit

* Wells with results greater than the maximum value of the Y-uxis are not shown in Fig. E-19a. Please refer to Fig. E-19.

Figure E-21. pH of Groundwater Samples from
the Kent Recessional Sequence
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Figure E-22. Conductivity (nmhos/cm@25°C) of

Groundwater Samples from the
Kent Recessional Sequence

Figure E-23. Gross Alpha (nCi/mlL) in

Groundwater Samples from the
Kent Recessional Sequence
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Figure E-24. Gross Beta (uCi/mL) in

Groundwater Samples from the
Kent Recessional Sequence

Figure E-25. Tritium Activity (uCi/mL) in

Groundwater Samples from the
Kent Recessional Sequence




Appendix F

Summary of Biological Data

Milk and Meat Samples are Collected from Local Bovine Herds



Table F - 1

1998 Radioactivity Concentrations (uCi/mL) in Milk

Location H-3 K-40 Sr-90 I-129 Cs-137
BFMCOBO

(WNW Farm)

1st Quarter 3.12+1.08B-07 1.48+0.18E-06 9.18+4.25E-10 0.02+6.66E-10 0.724_;2.18E-09
2nd Quarter 2.03+1.11E-07 9.43+1.08E-07 5.06£041E-09 -0.56+2.26E-10 0.43+1.65E-09
3rd Quarter 1.86+0.94E-07 1.41+0.15E-06 3.90£0.99E-09 1.98+3.20E-10 0.89+1.69E-09
4th Quarter 0.00+8.15E-08 1.44+0.15E-06 1.22+0.28E-09 3.91+4.77E-10 0.87+1.59E-09
BFMCTLN

(Control)

1st Quarter 5.78+1.19E-07 1.51x0.18E-06 6.82+5.64E-10 2.76+6.13E-10 (0.55+2.16E-09
2nd Quarter 2.31+1.09E-07 1.24+0.14E-06 1.14x0.31E-09 0.60+1.85E-10 0.11+1.69E-09
3rd Quarter 2.76£0.96E-07 1.47+0.16E-06 2.82+0.74E-09 -0.06+2.37E-10 1.31+1.62E-09
4th Quarter 0.00+8.14E-08 1.35+0.15E-06 8.78+3.10E-10 0.96+1.99E-10 1.05+1.71E-09

BFMCTLS
(Control)

1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

BFMREED
(NNW Farm)
1st Quarter
2nd Quarter

3rd Quarter
4th Quarter

BFMSCHT
(S Farm)

Annual

BFMWIDR
(SE Farm)

Annual

4.03+1.10E-07
1.37+1.09E-07
2.38+0.92E-07
-3.00+8.01E-08

-0.33+1.01E-07
2.60+1.42E-07
3.27+9.38E-08

-2.98+7.95E-08

3.09+8.89E-08

-6.20+8.59E-08

1.43+0.17E-06
9.86+1.14E-07
1.46+0.16E-06
1.40+0.15E-06

1.35+0.16E-06
1.16+0.13E-06
1.35+0.15E-06
1.30+0.14E-06

1.24+0.14E-06

1.29+0.14E-06

F-3

1.02+0.43E-09
1.53+0.29E-09
3.29+0.99E-09
7.58+2.49E-10

1.45+0.52E-09
1.64+0.40E-09
2.11+0.17E-08
2.51+0.38E-09

5.56+1.22E-09

1.16+0.69E-09

2.20+6.80E-10
-0.45+1.92E-10
1.82+2.66E-10
-0.49+2.01E-10

4.46£647E-10
0.89+2.01E-10
0.82+2.01E-10
5.34+6.72E-10

2.88+4.29E-10

1.43+3.99E-10

-0.27+2.25E-09
-0.81+1.70E-09
0.21x1.75E-09
0.77+£1.71E-09

-0.92+2.30E-09
-0.45+1.57E-09

0.58+1.56E-09
-0.06x1.56E-09

0.12+1.66E-09

1.74+2.65E-09



Table F - 2

1998 Radioactivity Concentrations (uCi/g - Dry) in Meat

1998 Radioactivity Concentrations in Beef

Location % Moisture H-3 K-40 Sr-90 Cs-137
(uCi/mL)

Beef Flesh Background

(BFBCTRL 06/98) 76.7 2.97+1.11E-07 1.63+ 0.17E-05 1.65+ 2.53E-09 0.18+1.20E-08

Beef Flesh Background

(BFBCTRL 10/98) 63.5 -6.75+ 9.59E-08 _7.55:1.07E-06 2.87+1.74E-09 -0.01+1.69E-08

Beef Flesh Near-Site

(BFBNEAR 06/98) 73.2 2.32+1.09E-07 1.04+0.14E-05 1.83+1.91E-09 0.33£1.76E-08

Beef Flesh Near-Site

(BFBNEAR 10/98) 56.7 -6.30+ 8.95E-08 7.93x1.13E-06 4.99+0.92E-09 2.46+1.87E-08

1998 Radioactivity Concentrations in Venison

% Moisture

Location H-3 K-40 Sr-90 Cs-137
(uCi/mL.)

Deer Flesh Background

(BFDCTRL) 70.7 -3.00+7.77E-08 1.04+0.13E-05 9.78+1.79E-09 5.19+2.78E-08

Deer Flesh Background _

(BFDCTRL) 72.3 -6.00+7.66E-08 1.37+0.17E-05 2.45+1.28E-09 9.24+2.83E-08

Deer Flesh Background

(BFDCTRL) 72.7 0.00+7.90E-08 2.14+0.65E-06 3.72+9.68E-10 1.67+1.87E-08

Deer Flesh Near-site

(BFDNEAR) 74.6 -3.03+7.87E-08 1.21+0.14E-05 4.25+1.73E-09 2.03x1.97E-08

Deer Flesh Near-site .

(BFDNEAR) 721 0.00+7.89E-08 1.27+0.14E-05 4.93+1.51E-09 3.67+0.47E-07

Deer Flesh Near-site

(BFDNEAR) 64.5 0.00£7.91E-08 1.37+0.16E-05 -0.02+1.42E-09 6.48+2.71E-08

F-4



Location

% Moisture

H-3
(uCi/mL)

Table F - 3

K-40

Co-60

1998 Radioactivity C’oncentraiions (u#Ci/g-Dry) in Food Crops

Sr-90

Cs-137

CORN

Background
(BFVCTRC)

Near-Site
(BFVNEAC)

BEANS

Background
(BFVCTRB)

Near-Site
(BFVNEAB)

APPLES

Background
(BFVCTRA)

Near-Site
(BFVNEAAF)

HAY

Background
(BFHCTRLS)

Near-Site
(BFHNEAR)

724

823

914

90.2

84.9

78.5

NA

NA

NA - Not applicable.

2.87+8.26E-08

0.00£8.24E-08

-0.37+1.03E-07

0.00+9.78E-08

-5.71£7.91E-08

0.00+8.14E-08

NA

NA

8.68+1.32B-06

1.60+0.24E-05

2.66+0.33E-05

2.37+0.36E-05

7.52+2.13E-06

1.02+0.17E-05

8.81+2.84E-06

1.36+0.31E-05

1.70+5.41E-08

4.07+4.40E-08

2.40+4.78E-08

2.78+7.89E-08

0.73+7.32E-08

~ -1.67+4.01E-08

-0.38+1.27E-07

-0.78+1.10E-07

-1.16+2.03E-09

1.30+0.31E-08

1.61+0.09E-07

5.90+£0.48E-08

2.15+0.40E-08

1.65+0.22E-08

1.17+0.04E-07

5.95+0.31E-08

0.00+4.26E-08

3.08+4.52E-08

1.94+4.60E-08

-2.07+6.94E-08

-0.78+5.97E-08

1.35+3.58E-08

-2.03+9.45E-08

0.41£1.04E-07



1998 Radioactivity Concentrations (uCi/g - Dry) in Fish Flesh

Table F - 4

Jrom Cattaraugus Creek

Cattaraugus Creek above the Springville Dam (BFFCATC)

1st Half 1998
Species % Moisture Sr-90 Cs-137

Hog-nosed Sucker 79.2 6.24+7.81E-09 6.87+7.16E-08
Hog-nosed Sucker 80.3 6.59+9.26E-09 2.02+7.88E-08
Hog-nosed Sucker 81.0 0.44+1.08E-08 1.17+0.74E-07
Hog-nosed Sucker 79.0 7.28+9.81E-09 7.03+£7.63E-08
Hog-nosed Sucker 804 4.91+6.78E-09 1.03+0.66E-07
Hog-nosed Sucker 81.0 -1.30+1.29E-08 1.84+6.96E-08
Hog-nosed Sucker 80.2 0.73+£6.82E-09 4.79+5.54E-08
Brown Trout 79.3 -0.42+2.21E-08 -0.19+1.51E-07
Brown Trout 78.3 -0.40+1.07E-08 0.52+1.64E-07
Hog-nosed Sucker 81.3 0.50+1.17E-08 6.12+9.14E-08
Average % Moisture 80.0

Median <1.01E-08 <8.51E-08
Maximum <2.21E-08 1.17E-07
Minimum <6.78E-09 <5.54E-08

2nd Half 1998
Species % Moisture Sr-90 Cs-137

Hog-nosed Sucker 80.7 1.43+1.46E-08 4.33+£5.84E-08
Hog-nosed Sucker 81.5 -0.42+2.03E-08 4.04+6.93E-08
Hog-nosed Sucker 86.0 0.84+1.77E-08 3.98+6.97E-08
White Sucker 81.6 -0.40+7.27E-09 3.99+4.79E-08
Hog-nosed Sucker 79.3 5.88+2.14E-08 2.44+4 64E-08
Hog-nosed Sucker 79.9 2.55+1.70E-08 0.00+1.36E-07
Hog-nosed Sucker 82.2 -0.48+1.79E-08 -0.78+9.14E-08
Hog-nosed Sucker 82.0 1.86+1.70E-08 2.79+5.80E-08
Hog-nosed Sucker 79.9 1.06+1.95E-08 1.17+£0.71E-07
Hog-nosed Sucker 81.5 NA 4.24+7 66E-08
Average % Moisture 81.5

Median <1.86E-08 <6.95E-08
Maximum 5.88E-08 1.17E-07
Minimum <7.27E-09 <4.64E-08

NA - Not available.



1998 Radioactivity Concentrations (uCi/g - Dry) in Fish Flesh

Table F - 4 (continued)

from Cattaraugus Creek

Cattaraugus Creek Background (BFFCTRL)

1st Half 1998
Species % Moisture Sr-90 Cs-137

Brown Trout 76.7 1.39+1.75E-08 -0.71+1.03E-07
Hog-nosed Sucker 81.4 -0.86+1.88E-08 -2.06+8.39E-08
Brown Trout 79.5 -0.43+1.48E-08 -0.62+1.03E-07
Hog-nosed Sucker 80.0 0.22+5.88E-09 0.00+7.71E-08
Hog-nosed Sucker 79.6 5.40+6.63E-09 -1.19+4.16E-08
Hog-nosed Sucker 79.9 1.79+9.61E-09 3.36+6.74E-08
Hog-nosed Sucker 80.4 -0.78x1.12E-08 4.22+6.47E-08
Hog-nosed Sucker 79.6 -2.38+4.68E-09 -0.72+3.75E-08
Brown Trout 79.0 -0.02+1.31E-08 7.02+9.72E-08
Brown Trout 71.9 4.80+6.33E-09 -3.16+3.38E-08
Average % Moisture 79.4

Median <1.04E-08 <7.23E-08
Maximum <1.88E-08 <1.03E-07
Minimum <4.63E-09 <3.38E-08

2nd Half 1998
Species % Moisture Sr-90 Cs-137

Hog-nosed Sucker 79.3 1.28+1.07E-08 2.22+2.82E-08
Hog-nosed Sucker 78.8 0.50+1.54E-08 5.86+5.84E-08
Hog-nosed Sucker 81.6 -0.39+1.08E-08 0.00+8.87E-08
Hog-nosed Sucker 80.7 -1.87+1.51E-08 0.00+1.38E-07
Brown Trout 79.8 0.35+1.06E-08 1.23+6.65E-08
Hog-nosed Sucker 80.9 -0.80+1.18E-08 7.12+6.22E-08
Hog-nosed Sucker 80.3 0.48+1.20E-08 3.56x5.86E-08
Brown Trout 78.9 1.50+1.83E-08 1.57+4.82E-08
Brown Trout 78.9 -0.79£1.91E-08 2.72+5.63E-08
Brown Trout 79.4 -0.23+1.80E-08 2.82+5.52E-08
Average % Moisture 79.9

Median <1.39E-08 <5.86E-08
Maximum 1.28E-08 7.12E-08
Minimum <1.06E-08 <2.82E-08



Table F - 4 (concluded)

1998 Radioactivity Concentrations (uCi/g - Dry) in Fish Flesh
Jrom Cattaraugus Creek

Cattaraugus Creek below the Springville Dam (BFFCATD)

Annual
Species % Moisture Sr-90 Cs-137

Chinook Salmon 84.5 -1.51+2.77E-09 5.50+2.00E-08
Steelhead Trout 76.1 3.96+2.26E-09 1.93+3.01E-08
Steelhead Trout 74.0 3.16+5.93E-09 2.42+1.83E-08
Steelhead Trout 71.1 2.81+2.28E-09 1.24+1.28E-08
Steelhead Trout 75.1 4.09+4.10E-09 4.99+1.63E-08
Chinook Salmon 81.7 1.00+1.78E-09 8.12+2.71E-08
Steelhead Trout 69.8 1.63+3.22E-09 1.23+2.53E-08
Steelhead Trout 711 2.35+3.39E-09 0.00+£2.17E-08
Steelhead Trout 614 2.48+4 15E-09 5.06+2.43E-08
Steelhead Trout 70.5 -1.01+3.43E-09 5.79+£1.94E-08
Average % Moisture 73.5

Median <3.41E-09 4,00E-08
Maximum 3.96E-09 8.12E-08
Minimum <1.78E-09 <1.28E-08



Appendix G

Summary of Nonradiological Monitoring Data

Shipping Water Samples to Off-site Laboratories for Analysis



Table G - 1

West Valley Demonstration Project State Pollutant Discharge

Elimination System (SPDES) Sampling Program

Daily Maximum*

Outfall Parameter Limit Sample Frequency

001 (Process and Flow Monitor 2 per discharge

Storm Wastewater) Aluminum, total 14.0 mg/L 2 per discharge
Ammonia (NH;) Monitor 2 per discharge
Arsenic, dissolved 0.15 mg/L 2 per discharge
BOD;4 10.0 mg/L 2 per discharge
Iron, total Monitor 2 per discharge
Zinc, total recoverable 0.48 mg/L 2 per discharge
Suspended solids 45.0 mg/L 2 per discharge
Cyanide, amenable to chlorination 0.022 mg/L 2 per discharge
Settleable solids 0.30 mL/L 2 per discharge
pH (range) 6.5-85 2 per discharge
Oil and grease 15.0 mg/L 2 per discharge
Sulfate Monitor 2 per discharge
Sulfide, dissolved 0.4 mg/L 2 per discharge
Manganese, total 2.0 mg/L 2 per discharge
Nitrate Monitor 2 per discharge
Nitrite 0.1l mg/L 2 per discharge
Chromium, total recoverable 0.3 mg/L 2 per discharge
Chromium, hexavalent, total recoverable  0.011 mg/L 2 per discharge
Cadmium, total recoverable 0.002 mg/L 2 per discharge
Copper, total recoverable 0.030 mg/L 2 per discharge
Copper, dissolved Monitor 2 per discharge
Lead, total recoverable 0.006 mg/L 2 per discharge
Nickel, total recoverable 0.14 mg/L 2 per discharge

~ Dichlorodifluoromethane 0.01 mg/L 2 per discharge

Trichlorofluoromethane 0.01 mg/L 2 per discharge
3,3-dichlorobenzidine 0.01 mg/L 2 per discharge
Tributyl phosphate 32 mg/L 2 per discharge
Vanadium, total recoverable 0.014 mg/L 2 per discharge
Cobalt, total recoverable 0.005 mg/L 2 per discharge
Selenium, total recoverable 0.004 mg/L 2 per discharge
Hexachlorobenzene 0.02 mg/L 2 per discharge
Alpha - BHC 0.00001 mg/L 2 per discharge
Heptachlor 0.00001 mg/L 2 per discharge
Surfactant (as LAS) 0.4 mg/L 2 per discharge
Xylene 0.05 mg/L 2 per discharge
2-butanone 0.5 mg/L 2 per discharge
Total Dissolved Solids Monitor 2 per discharge
Barium 0.5 mg/L annual
Antimony 1.0 mg/L annual
Chloroform 0.3 mg/L annual
Bis(2-ethylhexyl)phthalate 1.6 mg/L semiannual
4-Dodecene 0.6 mg/L semiannual
Titanium 0.65 mg/L semiannual

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except total
aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD-5 for the sum of
outfalls 001, 007, and 008 (daily average limit - 5.0 mg.L); and ammonia for the sum of outfails 001 and 007 (daily
average limit - 1.49 mg/L). :



Table G - 1 (concluded)

West Valley Demonstration Project State Pollutant Discharge
Elimination System (SPDES) Sampling Program

Daily Maximum*

Outfall Parameter Limit Sample Frequency

007 (Sanitary and Flow Monitor 3 per month

Utility Wastewater) Ammonia (as NH,) Monitor 3 per month
BOD;s 10 mg/L 3 per month
Iron, total Monitor 3 per month
Solids, suspended 45.0 mg/L 3 per month
Solids, settleable 0.3 mL/L weekly
pH (range) 6.5-8.5 weekly
Nitrite (as N) 0.1 mg/L 3 per month
Qil and grease 15 mg/L 3 per month
Chlorine, total residual 0.1 mg/L weekly
Chloroform 0.20 mg/L annual

008 (French Drain Flow Monitor 3 per month

Wastewater) BODs 5.0 mg/L 3 per month
Iron, total Monitor 3 per month
pH (range) 6.5-85 3 per month
Cadmium, total recoverable 0.002 mg/L 3 per month
Lead, total recoverable 0.006 mg/L 3 per month
Silver, total 0.008 mg/L annual
Zinc, total 0.100 mg/L annual
Arsenic 0.17 mg/L annual
Chromium 0.13 mg/L annual

Sum of Outfalls 001, | Iron, total 0.30 mg/L 3 per month

007, and 008 BODs Monitor 3 per month

Sum of Outfalls 001 Ammonia (NH;) 2.1 mg/L 3 per month

and 007

Pseudo-monitoring Solids, total dissolved 500 mg/L 2 per discharge

point (116)

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except total
aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD-5 for the sum of
outfalls 001, 007, and 008 (daily average limit - 5.0 mg/L); and ammonia for the sum of outfalls 001 and 007 (daily
average limit - 1.49 mg/L).

Table G- 2

West Valley Demonstration Project 1998 SPDES Noncompliance Episodes

Date Outfall

Parameters Limit

Value

Comments

There were no episodes of noncompliance in 1998.




Table G - 34

1998 SPDES Results for Outfall 001 (WNSP001)

Water Quality
Ammonia (as NH,) BOD; ¢ Cyanide ¢ Discharge Rate
(mg/L) (mg/L) (mg/L) (MGD)

Permit Limit Monitor 10.0 mg/L daily 0.022 mg/L daily Monitor

maximum maximum
Month Avg Max _Avg Max Avg Max Avg Max
January 0.12 0.12 <2.0 <2.0 '<0.010 <0.010 0.419 0.508
February 0.14 0.17 <2.0 <2.0 <0.010 <0.010 0.346 0.462
March - NA NA NA NA NA NA NA NA
April <0.06 0.06 <2.0 <2.0 <0.010 <0.010 0.353 0.780
May NA NA NA NA NA NA NA NA
June <0.16 <0.25 <2.7 3.4 <0.010 <0.010 0.330 0.553
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA
September <0.11 0.16 <2.0 <2.0 <0.010 <0.010 0.245 0.723
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December <0.08 0.11 <2.0 <2.0 <0.010 <0.010 0.357 0.416

Nitrate (as N) Nitrite (as N) ¢ Qil & Grease ¢

(mg/L) (mg/L) (mg/L)

Permit Limit Monitor 0.1 mg/L daily 15.0 mg/L daily

maximum maximum
Month Avg Max Avg Max Avg Max
January 2.75 2.80 <0.05 <0.05 <5.0 <5.0
February 2.6 2.7 <0.04 <0.05 <5.0 <5.0
March NA NA NA NA NA NA
April 1.4 1.5 <0.05 <0.05 <5.0 <5.0
May NA NA NA NA ’ NA NA
June 0.11 0.14 <0.05 <0.05 6.0 6.9
July NA NA NA NA NA NA
August NA NA NA NA NA NA
September <0.05 <0.05 <0.05 <0.05 <5.0 <5.0
October NA NA NA NA NA NA
November NA NA NA NA NA NA
December <0.08 <0.1 <5.0 <5.0

0.59 0.60

2 No results exceeded the permit limits.

NA = Not applicable. No discharge this month.



Table G - 3A (concluded)

1998 SPDES Results for Outfall 001 (WNSP0O0I1)

Water Quality
pH? Solids ¢ Solids Solids ¢
Settleable Total Dissolved Total Suspended
(standard units) (mL/L) (mg/L) (mg/L)
Permit Limit 6.5 to 8.5 0.30 mL/L daily Monitor 30.0 mg/L daily
maximum average; 45.0 mg/L
daily maximum
Month Min Max Avg Max Avg Max Avg Max
January 7.9 8.1 <0.1 <0.1 604 630 52 5.6
February 7.6 7.8 <0.1 <0.1 584 595 6.3 9.0
March NA NA NA NA NA NA NA NA
April 6.9 7.6 <0.1 <0.1 568 596 5.6 6.6
May NA NA NA NA NA NA NA NA
June 7.5 7.9 <0.1 <0.1 581 601 5.7 6.2
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA
September 7.4 8.1 <0.1 <0.1 537 538 5.3 7.4
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December 7.4 8.2 <0.1 <0.1 626 651 10.8 13.0
Sulifate (as S) Sulfide (as S) ¢ Surfactants as LAS ¢
Dissolved
(mg/L) (mg/L) (mg/L)
Permit Limit Monitor 0.4 mg/L daily 0.4 mg/L daily
maximum . maximum
Month Avg Max Avg Max Avg Max
January 24 25 <0.2 <0.2 <0.1 <0.1
February 50 50 <0.2 <0.2 <0.1 <0.1
March NA NA NA NA NA NA
April 62 70 <0.2 <0.2 <0.1 <0.1
May NA NA NA NA NA NA
June 37 37 <0.2 <0.2 <0.1 <0.1
July NA NA NA NA NA NA
August NA NA NA NA NA NA
September 27 29 <0.2 <0.2 <0.1 <0.1
Qctober NA NA NA NA NA NA
November NA NA NA NA NA NA
December 48 50 <0.26 0.31 <0.1 <0.1

@ No results exceeded the permit limits.
NA = Not applicable. No discharge this month.



Table G - 3B

1998 SPDES Results for Outfall 001 (WNSP001)

Aluminum ¢

(mg/L)

Metals

Arsenic ¢
Dissolved
(mg/L)

Cadmium ¢
Total Recoverable

(mg/L)

Cobalt ¢

Total

Recoverable
(mg/L)

Permit Limit

7.0 mg/L daily

0.15 mg/L daily

0.002 mg/L daily

0.005 mg/L daily

average;14.0 mg/L maximum maximum maximum
daily maximum
Month Avg Max Avg Max Avg Max Avg Max
January 0.295 0.320 <0.003 <0.003 <0.001 <0.001 <0.004 <0.004
February 0.370 0.440 <0.003 <0.003 <0.001 <0.001 <0.004 <0.004
March NA NA NA NA NA NA NA NA
April 0.505 0.730 <0.003 <0.003 <0.001 <0.001 <0.004 <0.004
May NA NA NA NA NA NA NA NA
June <0.445 0.690 <0.005 <0.0073 <0.001 <0.001 <0.004 <0.004
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA
September <0.200 <0.200 0.004 0.0046 <0.001 <0.001 <0.004 <0.004
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December 0.435 0.570 <0.004 0.006 <0.001 0.002 <0.004 <0.004
Chromium ¢ Chromium VI ¢ Copper
Total Recoverable Total Recoverable Dissolved
(mg/L) (mg/L) (mg/L)
Permit Limit 0.3 mg/L daily 0.011 mg/L daily Monitor
maximum maximum

Month Avg Max Avg Max Avg Max
January <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
February <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
March NA NA NA NA NA NA
April <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
May NA NA NA NA NA NA
June <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
July NA NA NA NA NA NA
August NA M NA NA NA NA
September <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
October NA NA NA NA NA NA
November NA NA NA NA NA NA
December <0.010 <0.010 <0.010 0.010 <0.010 <0.010

@ No results exceeded the permit limits.

NA = Not applicable. No discharge this month.



Table G - 3B (concluded)

1998 SPDES Results for Outfall 001 (WNSP001)

@ No results exceeded the permit limits.

NA = Not applicable. No discharge this month.

Metals
Copper ¢ Iron Lead ¢ Manganese 4
Total Recoverable Total Total Recoverable Total
(mg/L) (mg/L) (mg/L) (mg/L)
Permit Limit 0.030 mg/L daily Monitor 0.006 mg/L daily 2.0 mg/L daily
maximum maximum maximum
Month Avg Max Avg Max Avg Max Avg Max
January <0.010 <0.010 0.225 0.230 <0.002 0.0026 0.012 0.013
February <0.010 <0.010 0.275 0.300 <0.002 0.002 0.012 0.014
March NA NA NA NA NA NA NA NA
April <0.010 <0.010 0.245 0.280 <0.002 0.003 0.028 0.037
May NA NA NA NA NA NA NA NA
“June <0.010 <0.010 0.150 0.170 <0.002 <0.002 0.052 0.064
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA
September <0.010 <0.010 0.120 0.140 <0.002 <0.002 0.066 0.100
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December <0.013 0.015 0.440 0.480 <0.002 <0.002 0.030 0.030
Nickel @ Selenium ¢ Vanadium 2 Zinc @
Total Recoverable Total Recoverable Total Recoverable Total Recoverable
(mg/L) (mg/L) (mg/L) (mg/L)
Permit Limit 0.14 mg/L daily 0.004 mg/L daily 0.014 mg/L daily 0.48 mg/L daily
maximum maximum maximum maximum
Month Avg Max Avg Max Avg Max Avg Max
January <0.040 <0.040 <0.003 <0.003 <0.010 <0.010 <0.010 <0.010
February <0.040 <0.040 <(.003 <0.003 <0.010 <0.010 <0.065 0.12
March NA NA NA NA NA NA NA NA
April <0.040 <0.040 <0.003 <0.003 <0.010 <0.010 0.032 0.038
May NA NA NA NA NA NA NA NA
June <0.040 <0.040 <0.003 <0.003 <0.010 <0.010 <0.042 0.074
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA'
September <0.040 <0.040 <0.003 <0.003 <0.010 <0.010 0.026 0.028
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December <0.040 <0.040 <0.003 <0.003 <0.010 <0.010 0.020 0.026



Table G - 3C

1998 SPDES Results for Outfall 001 (WNSP001)

Organics
VOLATILES
2-Butanone ¢ Dichlorodifluoromethane ¢ Trichlorofluoromethane ¢ Xylene @
(mg/L) (mg/L) (mg/L) (mg/L)

Permit Limit 0.5 mg/L daily 0.01 mg/L daily 0.01 mg/L daily 0.05 mg/L daily

maximum maximum maximum maximum
Month Avg Max Avg Max Avg Max Avg Max
January <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
February <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
March NA NA NA NA NA NA NA NA
April <0.008 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
May NA NA NA NA NA NA NA NA
June . <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
July NA NA NA NA NA NA NA NA
August NA NA NA NA NA NA NA NA
September <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
October NA NA NA NA NA NA NA NA
November NA NA NA NA NA NA NA NA
December <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
SEMIVOLATILES

Alpha-BHC ¢ 3,3'-Dichlorobenzidine 4 Hexachlorobenzene ¢
(mg/L) (mg/L) (mg/L)

Permit Limit 0.00001 mg/L daily 0.01 mg/L daily 0.02 mg/L daily

maximum maximum maximum
Month Avg Max Avg Max Avg Max
January <0.000009 <0.000009 <0.0099 <0.0099 <0.010 <0.010
February <0.000009 <0.000009 <0.0099 <0.0099 <0.010 <0.010
March NA NA NA NA NA NA
April <0.000009 <0.000009 <0.0099 <0.0099 <0.010 <0.010
May NA NA NA NA NA NA
June <0.000009 <0.000009 <0.0098 <0.0099 <0.010 <0.010
July NA NA NA NA NA NA
August NA NA NA NA NA NA
September <0.000009 <0.000009 <0.0099 <0.0099 <0.010 <0.010
October NA NA NA NA NA NA
November NA NA NA NA NA NA
December <0.000009 <0.000009 <0.0099 <0.0099 <0.010 <0.010

@ No results exceeded the permit limit.
NA = Not applicable. No discharge this month.



Table G - 3C (concluded)

1998 SPDES Results for Outfall 001 (WNSP001)

SEMIVOLATILES (concluded)

Heptachlor?
(mg/L)

Organics

Tri-n-butyl-phosphate®
(mg/L)

Permit Limit 0.00001 mg/L daily

32 mg/L daily

maximum maximum

Month Avg Max Avg Max
January <0.000009 <0.000009 <0.010 <0.010
February <0.000009 <0.000009 <0.010 <0.010
March NA NA NA NA
April <0.000009 <0.000009 <0.010 <0.010
May NA NA NA NA
June <0.000009 <0.000009 <0.010 <0.010
July NA NA NA NA
August NA NA NA NA
September < 0.000009 <0.000009 <0.010 <0.010
October NA NA NA NA
November ., M NA NA NA
December <0.000009 <0.000009 <0.010 <0.010

4 No results exceeded the permit limit.
NA = Not applicable. No discharge this month.



Table G - 4

1998 SPDES Results for Outfall 007 (WNSP007)

Water Quality and Iron
Ammonia BOD; ¢ Chlorine ¢ Discharge Rate Iron
Total Residue Total
(mg/L) (mg/L) (mg/L) (MGD) (mg/L)
Permit Limit Monitor 10 mg/L daily 0.1 mg/L daily Monitor Monitor
maximum maximum

Month Avg Max Avg Max Avg Max Avg Max Avg Max
January 0.13 0.14 <2.0 <2.0 0.03 0.04 0.016 0.023 <0.049 0.079
February 0.137 0.170 <2.0 <2.0 0.02 0.03 0.015 0.022 <0.061 0.120
March 0.096 0.120 <2.0 <2.0 0.02 0.02 0.012 0.019 <0.030 <0.030
April 0.163 0.180 <2.6 3.9 0.02 0.03 0.012 0.018 <0.048 0.081
May 0.16 0.19 <2.2 2.5 0.02 0.03 0.009 0.010 <0.03 <0.03
June 0.173 0.210 <2.0 <2.0 0.02 0.02 0.009 0.014 <0.03 <0.03
July 0.29 0.63 <2.0 2.1 0.02 0.02 0.009 0.016 <0.03 <0.03
August 0.117 0.130 3.2 3.5 0.02 0.02 0.007 0.011 <0.03 <0.03
September 0.115 0.140 <2.7 3.0 0.02 0.03 0.008 0.013 <0.039 0.058
October 0.110 0.130 <2.1 2.2 0.01 0.02 0.010 0.016 <0.035 0.045
November <0.066 0.097 <20 2.1 0.02 0.03° 0.008 0.013 <0.030 <0.030
December <0.050 <0.050 2.4 2.6 0.02 0.02 0.010 0.011 <0.040 0.059

Nitrite (as N)¢ 0Oil & Grease ¢ pH* Solids ¢ Solids ¢
Settleable Total Suspended

(mg/L) (mg/L) (standard units) (mL/L) (mg/L)
Permit Limit 0.1 mg/L daily 15 mg/L daily 6.5t0 8.5 0.3 mL/L daily  30.0 mg/L daily

maximum maximum maximum average
45.0 mg/L daily

maximum
Month Avg Max Avg Max Min Max Avg Max Avg Max

January <0.05 <0.05 <5.0 <5.0 7.6 8.0 <0.1 <0.1 <2.0 <2.0
February <0.04 <0.05 <5.0 <5.0 7.1 7.7 <0.1 <0.1 <3.7 6.8
March <0.05 <0.05 <5.0 <5.0 7.7 7.8 <0.1 <0.1 <2.0 <2.0
April <0.05 <0.05 <5.1 5.4 7.6 8.0 <0.1 <0.1 <2.0 <2.0
May <0.05 <0.05 <5.0 <5.0 7.7 7.8 <0.1 <0.1 <2.0 <2.0
June <0.05 <0.05 <5.0 <5.0 7.3 7.8 <0.1 <0.1 <2.0 <2.0
July <0.05 <0.05 <5.6 6.6 7.6 7.8 <0.1 <0.1 <2.0 <2.0
August <0.05 <0.05 <4.3 7.0 7.5 8.0 . <0.1 <0.1 <2.1 2.4
September <0.05 <0.05 <7.3 12.0 7.8 8.0 <0.1 <0.1 <2.0 <2.0
October <0.05 <0.05 <5.0 <5.0 7.7 8.0 <0.1 <0.1 <2.0 <2.0
November <0.05 <0.05 <5.0 <5.0 7.6 8.1 <0.1 <0.1 <2.0 <2.0
December <0.05 <0.05 <5.0 <5.0 7.8 8.0 <0.1 <0.1 <2.7 3.6

@ No results exceeded the permit limit.
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Table G- 5

1998 SPDES Results for Outfall 008 (WNSP00S8)

Water Quality
BOD; “ Discharge Rate pH?
(mg/L) (GPD) (standard units)
Permit Limit 5.0 mg/L daily maximum Monitor 6.5t0 8.5
Month Avg Max Avg Max Min Max
January <2.0 <2.0 2547 2881 6.8 7.2
February <2.0 <2.0 2340 2434 6.9 7.2
March <2.0 <2.0 2619 2956 6.9 7.2
April <2.0 <2.0 2343 2846 6.9 7.3
May <2.0 <2.0 1938 2306 6.9 7.6
June <2.0 <2.0 1335 1382 6.9 7.1
July <2.0 <2.0 2293 3639 6.7 7.8
August <2.0 <2.0 1489 1649 6.8 7.1
September <2.0 <2.0 1273 1291 7.0 7.2
October ' <2.0 <2.0 2061 2841 6.9 7.1
November <2.0 <2.0 1577 1857 6.9 7.1
December <2.0 <2.0 1410 1606 7.0 7.3
Metals
Cadmium® Iron Lead ¢
Total Recoverable Total Total Recoverable
(mg/L) {mg/L) (mg/L)
Permit Limit 0.002 mg/L daily Monitor 0.006 mg/L daily
maximum maximum

Month Avg Max Avg Max Avg Max
January <0.001 - <0.001 <0.034 0.040 <0.002 <0.002
February <0.001 <0.001 <0.034 0.041 <0.002 <0.002
March <0.001 <0.001 <0.033 0.038 <0.002 <0.002
April <0.001 <0.001 <0.030 <0.030 0.003 0.004
May <0.001 <0.001 <0.033 0.040 <0.002 0.002
June <0.001 <0.001 <0.03 <0.03 <0.002 0.002
July <0.001 <0.001 <0.052 0.097 <0.002 0.0021
August <0.001 <0.001 <0.03 <0.03 <0.002 <0.002
September <0.001 <0.001 <0.030 <0.030 <0.002 0.003
October <0.001 <0.001 <0.074 0.160 <0.002 <0.002
November <0.001 <0.001 <0.060 0.110 <0.002 0.003
December <0.001 <0.001 <0.031 0.033 <0.002 0.003

@ No results exceeded the permit limits.
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Table G- 6

1998 SPDES Results for Sums of Outfalls 001, 007, and 008

Water Quality
Ammonia* ¢ BOD;“ Iron ¢
Flow-Weighted Average Flow-Weighted Average
(mg/L) (mg/L) (mg/L)
Permit Limit 1.49 mg/L daily average; 5.0 mg/L daily 0.30 mg/L daily average
2.1 mg/L daily maximum average
Month Avg Max Avg Max Avg
January 0.13 0.14 <2.0 <2.0 0.00
February 0.14 0.17 <2.0 <2.0 0.00
March 0.096 0.120 <2.0 <2.0 0.00
April 0.099 0.18 <2.0 <2.1 0.00
May 0.16 0.19 <2.2 <2.4 0.00
June <0.15 <0.25 <2.4 <33 0.00
July 0.29 0.63 <2.0 <2.1 0.00
August 0.117 0.130 . <3.0 <3.2 0.00
September <0.12 0.16 <2.3 <2.9 0.00
October 0.110 0.130 <2.1 <2.2 0.00
November <0.066 0.097 <2.0 <2.1 0.00
December <0.07 <0.11 <2.2 <2.5 0.00

1998 SPDES Results for Outfall 116
Water Quality

Total Dissolved Solids ¢

(mg/L)

Permit Limit 500 mg/L daily maximum
Month Avg Max
January 386 456
February 316 325
March NA NA
April 332 341
May NA NA
June 378 403
July NA NA
August NA NA
September 362 408
October NA NA
November NA NA

December 380 382

4 No results exceeded the permit limits.
NA = Not applicable. No discharge this menth.
*  Sum of outfalls 001 and 007 only



Table G -7

1998 Annual/Semiannual SPDES Results for Outfall 001 (WNSP00I)

Water Quality

Measured Annually:

Chloroform ¢
(mg/L)

Permit Limit

0.3 mg/L daily maximum

Monitoring period Max

2/1/98 - 1/31/99 <0.005

Metals

Measured annually  Antimony ¢ Barium ¢ Titanium 4

or semiannually: Total Total Total

(mg/L) (mg/L) (mg/L)

Permit Limit 1.0 mg/L daily 0.5 mg/L daily 0.65 mg/L daily
maximum maximum maximum

Monitoring Period Max Max Max

2/1/98 - 1/31/99 <0.060 <0.050 <0.050

2/1/98 - 1/31/99 NA NA <0.050

Organics

Measured semiannually:

bis (2-Ethylhexyl) phthalate®*  Dodecene, 4¢
(mg/L) (mg/L)

Permit Limit

1.6 mg/L daily maximum 0.6 mg/L daily maximum

Monitoring period

2/1/97 - 7/31/98
8/1/98 - 1/31/99

@ No results exceeded the permit limits.

Max Max
<0.010 <0.06
<0.006 <0.06

NA - Not analyzed during this monitoring period.



Table G - 8

1998 Annual SPDES Results for Outfall 007 (WNSP007) and Outfall 008 ( WNSP008 )

Outfall 007

Water Quality

Measured annually:  Chloroform *
(mg/L)

Permit Limit  0.20 mg/L daily maximum

Monitoring Period Max

2/1/98 - 1/31/99 <0.005

Outfall 008

Water Quality

Measured annually: Arsenic ¢ Chromium ¢ Silver ¢ Zinc ¢
Total Total Total Total
(mg/L) (mg/L) (mg/L) - (mg/L)

Permit Limit 0.17 mg/L daily 0.13 mg/L daily 0.008 mg/L daily 0.100 mg/L daily

maximum maximum ' maximum maximum
Monitoring Period Max Max Max Max
2/1/98 - 1/31/99 <0.003 <0.010 <0.003 0.100

a No results exceeded the permit limits.



Appendix H

Summary of Direct Radiation Monitoring Data

An Environmental TLD Package



Table H - 1

Summary of 1998 Quarterly Averages of Off-site TLD Measurements

Location
Number*
DFTLDO1
DFTLDO02
DFTLDO03
DFTLD04
DFTLDOS
DFTLDO06
DFTLDO7
DFTLDO08
DFTLD09
DFTLD10
DFTLD11
DFTLD12
DFTLD13
DFTLD14
DFTLDI15
DFTLD16
DFTLD17%*
DFTLD20
DFTLD21
DFTLD22
DFTLD23**
DFTLD37**
DFTLD41**

* Off-site locations are shown on Figures A-11 (p. A-13) and A-12 (p. A-14).
** Background measurements are provided by off-site TLDs 17, 23, 37, and 41.

1st Quarter

15+2.8
18+6.2
16+£2.6
18+7.2
16+2.8
13+34
13+4.5
14+3.5
14+6.5
16+34
12+1.4
1315
1742.6
18+5.5
14+4.3
1754
18+5.3
14+1.8
14+2.1
14+3.1
16+5.2
16+2.2
14+4.1

(mR * 3 SD/Quarter)
2nd Quarter 3rd Quarter
20+£12.9 19+4.8
23+44 19+2.7
16+5.1 16+£5.9
18+54 17+19
22449 16+4.0
16+5.5 16+2.6
17+4.1 17£7.5
17+6.1 16+2.3
16+5.0 18+6.9
17439 17+£2.6
16+6.3 13£2.8
14+3.1 18+4.7
19+6.2 19+0.9
21+54 1724
17+7.4 15+3.3
21+8.7 16+1.0
21£5.7 18+3.4
20+12.3 15+3.3
18+7.2 20+3.7
16+6.4 19+2.7
19+5.7 18+1.8
18+4.6 18+3.8
23+54 15+1.6

4th Quarter

18+5.0
18+3.9
17+£3.2
2138
19+2.3
16+1.1
18+3.3
20+34
18+3.6
18+4.4
15+3.3
21+6.2
19+1.2
20+2.1
19+3.8
20+8.9
20+3.3
17+3.8
19+3.8
19+1.9
18+2.5
18+4.6
22+8.2

Location
Average
18+64
20+4.3
16+4.2
19+4.6
18+3.5
15+32
1649
17+3.8
17+5.5
17+3.6
14+3.5
1739
19+2.7
19+3.9
16+4.7
19+6.0
19+4.4
17+53
18+4.2
17£3.5
18+3.8
18+3.8
19+4.8



Table H - 2

Summary of 1998 Quarterly Averages of On-site TLD Measurements

Location

Number*

DNTLD18
DNTLD19
DNTLD24
DNTLD25
DNTLD26
DNTLD27
DNTLD28
DNTLD29
DNTLD30
DNTLD31
DNTLD32
DNTLD33
DNTLD34
DNTLD35
DNTLD36
DNTLD38
DNTLD39
DNTLD40
DNTLD42
DNTLDA43

* On-site locations are shown on Figure A-10 (p. A-12).

1st Quarter

28+5.2
18+3.0
713£18.1
23449
19+3.2
16£1.0
16+2.3
17+3.1
23+5.6
20+1.5
25+3.8
29429
50+6.4
83+11.0
34+2.4
29+2.4
47+6.1
106+4.4
100+£14.0
29+5.0

(mR + 3 SD/Quarter)
2nd Quarter 3rd Quarter
36+34 27£2.6
25+9.1 20+5.6
717+30.1 662+27.7
29+6.0 23x1.7
30£1.2 21+3.7
2014 20+4.6
26+9.4 21+3.1
23+6.3 21+4.6
23+6.9 23+£39
20+8.3 1859
30+2.9 28+3.6
33+£5.8 30+3.3
56+4.7 49+6.7
80+2.3 79+5.6
40+5.0 36+4.1
33+6.2 3029
52+2.5 48+3.1
120+14 .9 136+4.2
91+9.0 82+4.9
31+4.6 27£2.6

4th Quarter

30+£3.8
21+4.8
660+23.0
28+4.2
24+4.7
20+2.7
22427
19+2.9
2229
19+7.2
36+9.0
32+4.1
53+5.7
78+5.0
39+4.1
33+£5.9
51+2.8
175+5.3
86+3.1
31£5.5

Location
Average
30+3.8
21+5.6

688+24.7
26+4.2
24+32
19+24
21+44
20442
23+4.8
19+5.7
30+4.8
31+4.0
52+5.9
80+6.0
37+£3.9
31+44
50+3.6
134+7.2
90+7.8
30+4.4



Table H - 3

3rd Quarter 1998 TLD Results and Instantaneous Dose Readings (uR/hr) with a
High-pressure Ion Chamber (HPIC) at Each Monitoring Location

Off-site On-site

Location 3rd Quarter August 1998 Location 3rd Quarter August 1998
Number  TLD Result HPIC Results Number TLD Result HPIC Results
DFTLDO1 8.71 9.67 DNTLD18 12.4 16.2
DFTLD02 8.70 8.87 DNTLDI19 9.16 1.2
DFTLDO03 7.33 8.60 DNTLD24 303 420
DFTLD04 7.78 8.40 DNTLD25 10.5 12.2
DFTLDO5 7.33 9.77 DNTLD26 9.61 11.0
DFTLDO06 7.33 9.40 DNTLD27 9.16 9.60
DFTLDO7 7.78 8.43 ’ DNTLD28 9.61 9.43
DFTLDO8 7.32 9.17 DNTLD29 9.61 10.5
DFTLD09 8.24 9.17 ~ DNTLD30 10.5 11.7
DFTLDI10 7.78 9.10 DNTLD31 8.24 10.1
DFTLD11 5.95 9.47 DNTLD32 12.8 16.4
DFTLD12 8.24 9.17 DNTLD33 13.7 15.6
DFTLD13 8.70 9.03 DNTLD34 224 27.3
DFTLD14 778 8.90 DNTLD35 36.2 413
DFTLD15 6.87 8.73 DNTLD36 16.5 17.3
DFTLD16 732 8.53 DNTLD38 13.7 16.9
DFTLD17 8.24 8.80 DNTLD39 21.0 24.1
DFTLD20 6.87 9.20 DNTLD40 62.2 63.2
DFTLD21 9.14 8.97 DNTLD42 37.5 13.2
DFTLD22 8.70 10.4 - DNTLD43 12.4 14.3
DFTLD23 8.24 9.63

DFTLD37 8.24 9.33

DFTLD41 6.87 8.80
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Appendix 1

Summary of Meteorological Data

On-site Meteorological Tower and Rain Gauge
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Table I - 1

1998 Site Precipitation Collection Data

Week Ending Weekly Cumulative Week Ending Weekly Cumulative
(inches) (inches) (inches) (inches)

January 3 0.18 0.18 July 11 0.14 25.39
January 10 3.47 3.65 July 18 0.41 : 25.80
January 17 030 3.95 July 25 217 27.97
January 24 0.51 4.46 August 1 0.21 28.18
January 31 0.77 5.23 August 8 0.00 28.18
February 7 0.00 5.23 August 15 2.25 30.43
February 14 0.34 557 August 22 091 '31.34
February 21 1.04 6.61 August 29 0.34 31.68
February 28 0.89 7.50 September 5 0.15 31.83
March 7 0.34 7.84 September 12 0.57 32.40
March 14 0.86 8.70 September 19 1.28 33.68
March 21 1.72 10.42 September 26 0.15 33.83
March 28 0.88 11.30 October 3 1.19 35.02
April 4 039 11.69 October 10 1.29 36.31
April 11 0.85 12.54 October 17 1.30 37.61
April 18 0.38 12.92 October 24 0.58 38.19
April 25 1.34 14.26 October 31 0.19 38.38
May 2 0.68 14.94 November 7 0.33 38.71
May 9 0.83 15.77 November 14 0.65 39.36
May 16 1.04 16.81 November 21 0.82 40.18
May 23 0.00 16.81 November 28 0.09 40.27
May 30 0.07 16.88 December 5 044 40.71
June 6 1.05 17.93 December 12 0.11 40.82
June 13 0.93 18.86 December 19 0.47 41.29
June 20 095 19.81 December 26 1.17 42.46
June 27 3.88 23.69 December 31 0.30 4276
July 4 1.56 25.25
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Table I -2

1998 Annual Temperature Summary at the 10-meter Primary Meteorological Tower

Average Maximum Minimum

Month Temperature Temperature Temperature

°C °F °C °F °C °F
January -0.3 31.5 14.5 58.1 -13.7 73
February 0.3 32.5 14.9 58.8 -13.8 7.2
March 2.6 36.7 25.9 78.6 -14.2 6.4
April 7.1 44.8 204 68.7 4.5 23.9
May 157 60.3 29.6 85.3 2.0 35.6
June 16.7 62.1 29.8 85.6 22 36.0
July 19.2 66.6 27.7 81.9 85 473
August 19.7 67.5 29.2 846 5.2 414
September 16.6 61.9 28.3 82.9 22 36.0
October 9.7 49.5 242 75.6 33 26.1
November 4.7 40.5 18.5 65.3 -5.5 22.1
December 1.4 34.5 19.2 66.6 -14.2 6.4
Annual 94 49.0 235 74.3 4.1 24.6

Average



Month

January
February
March
April
May

June

July
August
September
October
November
December

Annual
Average

TableI - 3

1998 Annual Barometric Pressure Summary

(station pressure - inches of mercury)

Average Pressure Maximum Pressure Minimum Pressure
28.44 28.87 27.91
28.39 28.87 27.87
28.39 28.94 27.68
28.38 28.83 27.95
28.35 28.60 27.98
28.32 28.65 27.85
28.44 28.71 28.10
28.53 - 28.83 28.20
28.40 28.64 28.12
28.57 28.95 28.09
28.49 28.83 28.07
28.54 28.92 27.93
28.44 28.80 27.98

I-9




Appendix J

Summary of Quality Assurance Crosscheck Analyses

Keeping Up With Regulatory Changes



Table J - 1

Comparison of Radiological Results with Known Results of Crosscheck Samples
Jrom the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 48; EML-596 QAP 9803; July 1998

Analyte Matrix Actual Reported  Ratio Accept?  Analyzed by:
Am-241 Air filter 6.87E-02 1.34E-01 1.955 Pass GEL
Ce-144 Air filter 8.21E+00 7.51E+00 0.914 Yes GEL
Co-57 Air filter 1.11E+01 1.07E+01 0.960 Yes GEL
Co-60 Air filter 9.09E+00 9.01E+00 0.991 Yes GEL
Cs-134 Air filter 1.97E+01 1.83E+01 0.926 Yes GEL
Cs-137 Air filter 1.19E+01 1.16E+01 0.976 Yes GEL
Gross Alpha Air filter 1.40E+00 1.38E+00 0.983 Yes GEL
Gross Beta Air filter 1.96E+00 1.94E+00 0.987 Yes GEL
Mn-54 Air filter 5.44E+00 5.40E+00 0.992 Yes GEL
Pu-238 Air filter 6.95E-02 6.57E-02 0.945 Yes GEL
Pu-239 Air filter 6.24E-02 7.14E-02 1.145 , Yes GEL
Sb-125 Air filter 1.22E+01 1.32E+01 1.087 Yes GEL
Sr-90 Air filter 1.76E+00 1.03E+00 0.583 No GEL
U-234 Air filter 3.08E-02 3.41E-02 1.107 Yes GEL
U-238 Air filter 3.05E-02 348E-02 1.142 Yes GEL
U (ug) Air filter 2.47E+00 2.93E+00 1.187 Yes GEL
Gross Alpha Air filter 1.40E+00 1.15E+00 0.821 " Pass EL
Gross Beta Air filter 1.96E+00 2.18E+00 1.112 Yes EL
Cs-137 - Soil 3.30E+02 3.53E+02 1.072 Yes GEL
K-40 Soil 3.14E+02 3.54E+02 1.129 Yes GEL
Pu-239 Soil 5.30E+00 5.42E+00 1.022 Yes GEL
Sr-90 Soil 1.31E+01 1.13E+01 0.862 Yes GEL
U-234 Soil 3.11E+01 2.70E+01 0.867 Yes GEL
U-238 Soil 3.19E+01 2.75E+01 0.863 Yes GEL
U (ng) Soil 2.58E+00 9.50E-01 0.368 No GEL
Am-241 Veg 1.11E+00 1.43E+00 1.296 Yes GEL
Cm-244 Veg 2.17E+00 2.66E+00 1.226 Yes GEL
Co-60 Veg 1.06E+01 1.11E+01 1.053 Yes GEL
Cs-137 Veg 1.82E+02 1.89E+02 1.044 Yes GEL
K-40 Veg © 7.08E+02 8.13E+02 1.148 Yes GEL
Pu-239 Veg 1.77E+00 2.28E+00 1.286 Pass GEL
Sr-90 Veg 3.59E+02 3.40E+02 0.947 Yes GEL

Units for air filters: Bqffilter; units for soil and vegetation: Bg/kg; units for water: Bg/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits. ’



Table J - 1 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
Jrom the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 48; EML-596 QAP 9803; July 1998

Analyte Matrix Actual Reported  Ratio Accept?  Analyzed by:
Am-241 Water 1.23E+00 1.36E+00 1.108 Yes GEL
Co-60 Water 1.36E+01 1.47E+01 1.083 Yes GEL
Cs-137 Water 4.60E+01 5.16E+01 1.122 Yes GEL
Fe-55 Water 2.03E+02 2.60E+02 1.284 Yes GEL
Gross Alpha Water 1.42E+03 1.65E+03 1.162 Pass GEL
Gross Beta Water 2.20E+03 2.16E+03 0.980 Yes GEL
H-3 Water 2.18E+02 2.12E+02 0.971 Yes GEL
Mn-54 Water 5.70E+01 6.32E+01 1.109 Yes GEL
Pu-238 Water 2.53E+00 2.32E+00 0.919 Yes GEL
Pu-239 Water 1.65E+00 1.59E+00 0.966 Yes GEL
Sr-90 Water 4.36E+00 4.52E+00 1.037 Yes GEL
U-234 Water 3.96E-01 3.85E-01 0.971 Yes GEL
U-238 Water 3.96E-01 3.92E-01 0.990 Yes GEL
U (ug) Water 3.20E-02 3.47E-02 1.085 Yes GEL
Co-60 Water 1.36E+01 1.49E+01 1.096 Yes EL
Cs-137 Water 4.60E+01 4.86E+01 1.057 Yes EL
Gross Alpha Water 1.42E+03 1.23E+03 0.864 Yes EL
Gross Beta Water 2.20E+03 2.39E+03 1.087 Yes EL
H-3 Water 2.18E+02 2.34E+02 1.072 Yes EL
Mn-54 Water 5.70E+01 6.19E+01 1.086 Yes EL
S1-90 Water 4.36E+00 4.52E+00 1.037 Yes EL

Units for air filters: Bg/filter; units for soil and vegetation: Bg/kg; units for water: Bg/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mlL. Samples were analyzed by the WWDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI].)

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; Ne indicates a ratio
outside control limits.



Table J - 2

Comparison of Radiological Results with Known Results of Crosscheck Samples
Jrom the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 49; EML-600 QAP 9809; December 1998

Analyte Matrix Actual Reported  Ratio Accept? Analyzedby:
Am-241 Air filter 5.10E-01 5.49E-01 1.08 Yes GEL
Co-60 Air filter 9.16E+00 9.18E+00 1.00 Yes GEL
Cs-137 Air filter 2.25E+01 2.26E+01 1.01 Yes GEL
Gross Alpha Air filter 1.65E+00 1.63E+00 0.99 ~ Yes GEL
Gross Beta Air filter 2.16E+00 1.78E+00 0.82 Pass GEL
Mn-54 Air filter 4.92E+00 5.30E+00 1.08 Yes GEL
Pu-238 Air filter 4.60E-01 5.09E-01 1.11 Yes GEL
Pu-239 " Air filter 4.20E-01 4.61E-01 1.10 Yes GEL
Sb-125 Air filter 8.89E+00 2.72E+00 0.31 No GEL
Sr-90 Air filter 1.12E+00 1.18E+00 1.06 Yes GEL
U-234 Air filter 2.60E-01 2.42E-01 0.93 Yes GEL
U-238 Air filter 2.60E-01 2.46E-01 0.94 Yes GEL
U (ug) Air filter 2.10E+01 1.69E+01 0.81 Pass GEL
Gross Alpha Air filter 1.65E+00 1.53E+00 0.93 Yes EL
Gross Beta Air filter 2.16E+00 2.17E+00 1.00 Yes EL
Ac-228 Soil 5.26E+01 5.36E+01 1.02 Yes GEL
Am-241 Soil 7.47E+00 6.96E+00 0.93 Yes GEL
Bi-212 Soil 5.83E+01 3.18E+01 0.54 Yes GEL
Cs-137 Soil 9.54E+02 9.81E+02 1.03 Yes GEL
K-40 Soil 3.14E+02 3.50E+02 1.12 Yes GEL
Pb-212 Soil 5.28E+01 5.65E+01 1.07 Yes GEL
Pb-214 Soil 2.91E+01 3.26E+01 1.12 Yes GEL
Pu-239 Soil 1.31E+01 1.22E+01 0.93 Yes GEL
Ra-226 Soil 2.90E+01 3.00E+01 1.03 Yes GEL
Sr-90 Soil 3.96E+01 3.29E+01 0.83 Yes GEL
Th-228 Soil 5.27E+01 5.36E+01 1.02 Yes GEL
Th-234 Soil 1.14E+02 1.09E+02 0.96 Yes GEL
U-234 Soil 1.13E+02 1.03E+02 0.91 Yes GEL
U-238 Soil 1.20E+02 1.17E+02 0.98 Yes GEL
Am-241 Veg 2.33E+00 2.69E+00 1.15 Yes GEL
Cm-244 Veg 1.76E+00 2.04E+00 1.16 Yes GEL
Co-60 Veg 2.00E+01 1.93E+01 0.97 Yes GEL
Cs-137 Veg 3.90E+02 3.78E+02 0.97 Yes GEL
K-40 Veg 4.60E+02 4.68E+02 1.02 Yes GEL
Pu-239 Veg 3.72E+00 5.03E+00 -1.35 Pass GEL
~ Sr-90 Veg : 6.06E+02 5.88E+02 0.97 Yes GEL

Units for air filters: Bg/filter; units for soil and vegetation: Ba/kg; units for water: Bq/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.
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Table J - 2 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
Jrom the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 49; EML-600 QAP 9809; December 1998

Analyte Matrix Actual Reported  Ratio Accept?  Analyzed by:
Am-241 Water 1.25E+00 1.23E+00 0.98 Yes GEL
Co-60 Water 4.94E+01 5.35E+01 1.08 Yes GEL
Cs-137 Water 5.00E+01 5.26E+01 1.05 Yes GEL
Fe-55 Water 1.39E+02 1.17E+02 0.84 Yes GEL
Gross Alpha Water 1.08E+03 1.12E+03 1.04 Yes GEL
Gross Beta Water 1.42E+03 1.23E+03 0.87 Yes GEL
H-3 Water 7.62E+01 9.19E+01 1.21 Yes GEL
Mn-54 Water 3.24E+01 3.64E+01 1.12 Yes ‘GEL
Ni-63 Water 9.57E+01 5.54E+01 0.58 Yes GEL
Pu-238 Water 1.10E+00 1.14E+00 1.03 Yes GEL
Pu-239 Water 1.41E+00 1.46E+00 1.04 Yes GEL
Sr-90 Water 2.11E+00 2.01E-01 0.10 No GEL
U-234 Water 5.10E-01 5.40E-01 1.06 Yes GEL
U-238 Water 5.20E-01 5.18E-01 1.00 Yes GEL
U (ug) Water 4.00E-02 4.05E-02 1.01 Yes GEL
Co-60 Water 4.94E+01 5.21E+01 1.05 Yes EL
Cs-137 Water : 5.00E+01 5.06E+01 1.01 Yes EL
Gross Alpha Water 1.08E+03 8.48E+02 0.79 Pass EL
Gross Beta Water 1.42E+03 1.28E+03 0.90 Yes EL
H-3 Water 7.62E+01 8.09E+01 1.06 Yes EL
Mn-54 Water 3.24E+01 3.63E+01 1.12 Yes EL
Sr-90 Water 2.11E+00 2.43E+00 1.15 Yes EL

Units for air filters: Bg/filter; units for soil and vegetation: Ba/kg; units for water: Bg/L. Units for elemental uranium:
ug/filter, ug/g, or ug/mL. Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineer-
ing Laboratory (GEL, formerly Environmental Physics, Inc. [EPI]).

Acceptance is based on reported-to-actual ratio, assigned statistically on a case-by-case basis. Yes indicates a ratio
within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.

i
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Comparison of Radiological Results with Known Results of Crosscheck Samples
from the EPA National Exposure Research Laboratory,

Table J - 3

Environmental Sciences Division (NERL-ESD)

Sample Analyte Matrix Actual Reported Accept? Analyzed By:
ABW Alpha Water 30.5 22.30 Yes EL
(January 1998) Alpha Water 30.5 19.30 Pass GEL
Beta Water 39 7.33 Yes EL
Beta Water 3.9 6.70 Yes GEL
ABW Alpha Water 7.2 6.73 Yes EL
(July 1998) Alpha Water 7.2 6.17 Yes GEL
Beta Water 12.8 15.17 Yes EL
Beta Water 12.8 10.30 Yes GEL
ABW Alpha Water 47.2 37.63 Yes EL
(November 1998) Alpha Water 472 27.63 Pass GEL
Beta " Water 35 6.73 Yes EL
Beta Water 35 5.77 Yes GEL
TRW H-3 Water 2155 2208.00 Yes EL
(March 1998) H-3 Water 2155 2041.67 Yes GEL
TRW H-3 Water 17996 18376.33 Yes EL
(August 1998) H-3 Water 17996 16460.00 Yes GEL
PE-A Alpha Water 30.1 28.60 Yes EL
(October 1998) Alpha Water 301 31.77 Yes GEL
Ra-226 Water 4.5 7.60 No GEL
Ra-228 Water 1.5 1.87 Yes GEL
U(Nat) Water 18.1 16.37 Yes GEL
Units are in pCi/L.

Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineering Laboratory (GEL,
formerly Environmental Physics, Inc. [EPI]) as indicated.

Explanation of code(s): PE-A = performance evaluation (alpha); PE-B = performance evaluation (beta); GAM =
gamma in water; TRW = tritium in water; ABW = alpha and beta in water.

Acceptance limits are
within warning limits;
- outside control limits.

statistically defined by NERL-ESD for individual analytes and matrices. Yes indicates a ratio

Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
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Table J - 3 (concluded)

Comparison of Radiological Results with Known Results of Crosscheck Samples
Jfrom the EPA National Exposure Research Laboratory,
Environmental Sciences Division (NERL-ESD)

Sample Analyte Matrix Actual Reported Accept? Analyzed By:
PE-B Beta Water 94.0 98.23 Yes EL
(October 1998) Beta Water 94.0 87.97 Yes GEL
Sr-89 Water 19.0 12.67 Pass GEL
Sr-90 Water 8.0 5.33 Yes GEL
Co-60 Water 21.0 26.00 Yes EL
Co-60 Water 21.0 23.67 Yes GEL
Cs-134 Water 6.0 6.33 Yes EL
Cs-134 Water 6.0 6.33 Yes GEL
Cs-137 Water 50.0 51.67 Yes EL
Cs-137 Water 50.0 50.00 Yes GEL
GAM Co-60 Water 12.0 13.00 Yes EL
(June 1998) Co-60 Water 12.0 14.00 Yes GEL
Zn-65 Water 104.0 110.33 Yes EL
Zn-65 Water 104.0 115.00 Yes GEL
Cs-134 Water 31.0 25.67 Yes EL
Cs-134 Water 31.0 26.67 Yes GEL
Cs-137 Water 35.0 35.67 Yes EL
Cs-137 Water 35.0 35.67 Yes GEL
Ba-133 Water 40.0 38.67 Yes EL
Ba-133 Water 40.0 40.33 Yes GEL
GAM Co-60 Water 38.0 38.33 Yes EL
(November 1998) Co-60 Water 38.0 40.00 Yes GEL
Zn-65 ‘Water 131.0 139.67 - Yes EL
Zn-65 Water 131.0 140.00 Yes GEL
Cs-134 Water 105.0 91.67 No EL
Cs-134 Water 105.0 89.00 No GEL
Cs-137 Water 111.0 112.67 Yes EL
Cs-137 Water 111.0 114.67 Yes GEL
Ba-133 Water 56.0 51.67 Yes EL
Ba-133 Water 56.0 55.33 Yes GEL’
Units are in pCi/L.

Samples were analyzed by the WVDP Environmental Laboratory (EL) or General Engineering Laboratory (GEL,
Sformerly Environmental Physics, Inc. [EPI]) as indicated.

Explanation of code(s): PE-A = performance evaluation (alpha); PE-B = performance evaluation (beta); GAM =
gamma in water; TRW = tritium in water; ABW = alpha and beta in water.

Acceptance limits are statistically defined by NERL-ESD for individual analytes and matrices. Yes indicates a ratio

within warning limits; Pass indicates a ratio within control limits but outside warning limits; No indicates a ratio
outside control limits.
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Table J - 4

Comparison of Water Quality Parameters in Crosscheck Samples
between the West Valley Demonstration Project and the EPA’s
1998 Discharge Monitoring Report-Quality Assurance (DMR-QA) Study 18
for the National Pollutant Discharge Elimination System (NPDES)

Analyte Units Actual Reported Accept? Analyzed by:
Aluminum pg/L 3105 3140 Yes E&E
Arsenic pg/L 160 168 Yes E&E
Cadmium _ pg/L . 170 190 Pass E&E
Chromium pg/L 650 711 Pass E&E
Cobalt pg/L 503 560 Pass . E&E
Copper pg/L 700 764 Yes E&E
Iron pg/L 834 1080 No E&E
Lead ug/L 70.6 72.1 Yes E&E
Manganese pg/L 240 263 No E&E
Mercury ng/L 1.15 1.01 Yes E&E
Nickel pg/L 2501 2950 No E&E
Selenium pg/L 260 298 No E&E
Vanadium pg/L 4202 4370 Yes E&E
Zinc pg/L 631 718 No E&E
pH SU 8.60 8.66 Yes WVNS
Total cyanide mg/L 0.140 0.142 . Yes E&E
Non-filterable residue (TSS) mg/L 64 37.8 Yes E&E
Oil and grease mg/L 19.1 234 Yes E&E
Total phenolics , mg/L 0.067 0.022 No E&E
Total residual chlorine mg/L 0.93 1.10 Yes WVNS
Ammonia-nitrogen mg/L 4.80 4.55 Yes E&E
Nitrate-nitrogen mg/L 12.0 12.0 Yes E&E
BOD;s mg/L 37.6 334 Yes E&E

Analyses were conducted by Ecology & Environment, Inc. (E&E) or WVNS, as indicated.

Acceptance limits are determined by the EPA: Yes indicates a result within warning limits; Pass indicates a result
within control limits but outside warning limits; No indicates a result outside control limits.
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Appendix K

Environmental Regulations, Orders, Standards, and Permits



Table K-1
Department of Energy Radiation Protection Standards
and Derived Concentration Guides '

Effective Dose Equivalent Radiation Standard for Protection of the Public

Continuous exposure of any member of the public from routine activities:
All exposure pathways: 100 mrem/year (I mSv/yr) effective dose equivalent

Radionuclide

H-3*
C-14*
K-40
Fe-55
Co-60*
Ni-59
Ni-63
Sr-90*
Y-90
Zr-93
Nb-93m
Tc-99*
Ru-106
Cd-113m
Sn-126
Sb-125
Te-125m
I-129*
Cs-134*
Cs-135
Cs-137*
Pm-147
Sm-151

Department of Energy Derived Concentration Guides (DCGs) for

Half-life ?
(vears)

1.23E+01
5.73E+03
1.28E+09
© 2.70B+00
5.27E+00
7.50E+04
1.00E+02
2.86B+01
7.31E-03
1.53E+06
1.46E+01
2.13E+05
1.01E+00
1.37E+01
1.00E+05
2.77E+00
1.59E-01
1.57TE+07
2.06E+00
2.30E+06
3.02E+01
2.62E+00
9.00E+01

Inhaled Air or Ingested Water (pCi/mL)

In Air

1E-07
6E-09
9E-10
5E-09
8E-11
4E-09
2E-09
9E-12
1E-09
4E-11
4E-10
2E-09
3E-11
8E-12
1E-10
1E-09
2E-09
7E-11
2E-10
3E-09
4E-10
3E-10
4E-10

In Water

2E-03
7E-05
7E-06
2E-04
5SE-06
7B-04
3B-04
1E-06
1E-05
9E-05
3B-04
1E-04
6E-06
9E-07
8E-06
5E-05
4E-05
5B-07
2E-06
2E-05
3E-06
1E-04
4B-04

Radionuclide

Eu-152
Eu-154*
Eu-155
Th-232
U-232%
U-233*
U-234*
U-235*
U-236*
U-238*
Np-239
Pu-238*
Pu-239*
Pu-240*
Pu-241
Am-241*
Am-242m
Am-243
Cm-243
Cm-244
Gross Alpha
(as Am-241)
Gross Beta
(as Sr-90)

Half-life 2
(vears)

1.36E+01
8.80E+00
4.96E+00
1.40E+10
7.20E+01
1.59E+05
2.44E+05
7.04E+08
2.34E+07
4.47E+09
6.45E-03
8.78E+01
2.41E+04
6.57E+03
1.44E+01
4.32E+02
1.52E+02
7.38E+03
2.85E+01
1.81E+01
NA

NA

In Air

5E-11
5E-11
3E-10
7E-15
2E-14
9E-14
9E-14
1E-13
1E-13
1E-13
5E-09
3E-14
2E-14
2E-14
1E-12
2E-14
2E-14
2E-14
3E-14
4E-14
2E-14

9E-12

In Water

2E-05
2E-05
1E-04
SE-08
1E-07
SE-07
5E-07
6E-07
5E-07
6E-07
5E-05
4E-08
3E-08
3E-08
2E-06
3E-08
3E-08
3E-08
5E-08
6E-08
3E-08

1E-06

! DOE Order 5400.5 (February 8, 1990). Effective May 8, 1990. (See Derived Concentration Guides, p. 1-5, in
Chapter 1, Environmental Monitoring Information.)

2 U.S. Department of Energy. 1981. Radioactive Decay Tables. Washington, D.C.: Technical Information Center,

U.S. Department of Energy.

* Radionuclides measured in WVDP effluent.

NA - Not applicable.




Table K - 2
Environmental Regulations, Orders, and Standards

The following environmental standards and laws are applicable, in whole or in part, to the West Valley
Demonstration Project:

Atomic Energy Act of 1954, 42 USCS 2011 et seq.

DOE Order 231.1, September 30, 1995. Environment, Safety, and Health Reporting, including Change 2
(November 7, 1996).

DOE Order 232.1A, August 1, 1997. Occurrence Reporting and Processing of Operations Information.

DOE Order 5400.1, November 9, 1988. General Environmental Protection Program, including Change 1
(June 29, 1990).

DOE Order 5480.1B, September 23, 1986. Environment, Safety, and Health Program for DOE Operations,
including Change 5 (May 10, 1993).

DOE Order 5484.1, February 24, 1981. Environmental Protection, Safety, and Health Protection Information
Reporting Requirements, including Change 7 (October 17, 1990).

DOE Regulatory Guide DOE/EH-0173T, January 1991. Environmental Regulatory Guide for Radzologzcal
Effluent Monitoring and Environmental Surveillance.

Clean Air Act (CAA). Pub. L. No. 84-159. 42 USC§ 7401 et seq., as amended, and implementing regulations.

Federal Water Pollution Control Act [Clean Water Act (CWA)]. Pub. L. No. 95-217. 33 USC §1251 et seq.,
as amended, and implementing regulations.

Resource Conservation and Recovery Act (RCRA). Pub. L. No. 94-580. 42 USC §6901 et seq., as amended,
and implementing regulations.

National Environmental Policy Act (NEPA) of 1969. Pub. L. No. 91-190. 42 USC §4321 ¢t seq., as amended,
and implementing regulations.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Pub. L. No. 96-510.
42 USC §9601 et seq. (including Superfund Amendments and Reauthorization Act of 1986), and implementing
regulations.

Toxic Substances Control Act (TSCA). Pub. L. No. 94-469. 15 USC §2601 et seq., as amended, and imple-
menting regulations.

Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986. Pub. L. No. 99-499. 42 USC
§11001 et seq., and implementing regulations.

Safe Drinking Water Act (SDWA). Pub. L. No. 93-523. 42 USC §300f et seq., as amended, and implementing
regulations.

Environmental Conservation Law of New York State and implementing regulations (NYCRR).

The standards and guidelines applicable to releases of radionuclides from the West Valley Demonstration
Project are found in DOE Order 5400.5 (February 8, 1990), including Change 2 (January 7, 1993).

Water quality standards contained in the State Pollutant Discharge Elimination System (SPDES) permit issued
for the facility are listed in Table G-1. Airborne emissions are regulated by the Environmental Protection
Agency under the National Emissions Standards for Hazardous Air Pollutants (NESHAP), 40 CFR §61 Sub-
part H (December 15, 1989).

The above list covers the major activities at the West Valley Demonstration Project but does not constitute a
comprehensive enumeration.
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Table K-3

West Valley Demonstration Project Environmental Permits

Pemll\i; Nabme and | Agency/Permit Description 1998 Changes Status
umper Type
West Valley ) NYSDEC Provides Interim Status None No expiration date.
Demonstration Project under RCRA for
Part A Permit treatment and storage of
Application hazardous waste
Article 19 Air State NYSDEC Includes 2 new boilers Several sources | pfective 1/23/98. Modifica-
Facility Permit that began operation in remqv?d f:'rom tion Application to incorpo-
90422-00005 1998 Modification rate remaining COs
Application submitted 12/31/97
because of exempt
status; WVDP
awaiting_approval
Boilers NYSDEC/ Old boilers in utility None COs issued 11/30/90. No
(042200_01 14-00002 Certificate to room - backup for new expiration date. Extended
and Operate (CO) an | pojlers. Existing permit indefinitely in accordance with
(042200_011 4_00003) Air Emission includes two boilers revised Title 6 NYCRR § 201,
Source (2 COs) | installed in 1997. which went into effect 7/7/96.
Coldfchemlcal solids NYSDEC/CO | Cold chemical facility. Dry| None Solids transfer system CO
transfer system (3 COs) or solid chemical emissions (-CTS02) and vessel dust
(042200-0114-CTS02) from solids transfer system collection hood CO (-CTS04)
Cold chemical vessel and dust collection hood issned 1/8/92. Vessel vent
vent system and from mix-tank vent for system CO (-CTS03) issued
(042200‘01_14'CTSO3) vitrification operations. 10/26/95. No expiration date.
dC];)ld clﬁamlcal l\iess(;al Extended indefinitely in
st collection hoo accordance with revised 6
(042200-0114-CTS04) NYCRR § 201.
Vitrification facility NYSDEC/CO | Canister-welding emissions| None CO issued 10/26/95. No
heating, ventilation, vented through vitrification expiration date. Extended
and air conditioning facility HVAC system, indefinitely in accordance
(HVAC) system i.e., canister-welding with revised 6 NYCRR §
(042200-0114-15F-2) ventilation 201.
Vitrification off-gas NYSDEC/CO Vitrification facility off- None CO.lssped 5/2/97. No
gas treatment system expiration date. Extended
treatment system e indefinitely 1 da
04220-0114-15E-1) emissions indefinitely in accordance
( with revised 6 NYCRR § 201
Slurry-fed ceramic Sturry-fed ceramic melter | None Permit approved February
melter (modification EPA/NESHAP : . g L
WVDP-687-01 radionuclide emissions - 18, 1997. No expiration
fo -687-01) main plant stack modified date.
Prot:.ess. buxldmg 2/18/97
ventilation
Vitrification facility EPA/NESHAP | Vitrification facility None Permit approved February
HVAC system HVAC system for 18, 1997. No expiration
radionuclide emissions date.
01-14 building EPA/NESHAP i-l:lt‘:; ‘::zﬁat;:zu:;m None Issued 10/5/87. Modified
ventilation system Vs X o 5/25/89. No expiration
VDP-187-01 radiomclide emissions in date.
(WVDP-187-01) the 01-14 building
Contact size-reduction | EPA/NESHAP | Contact size-reduction and | None Issued 10/5/87. No

facility (WVDP-287-01)

decontamination facility
radionuclide emissions

expiration date.

K-5




Table K-3 (concluded)
West Valley Demonstration Project Environmental Permits

Permit Name and Agency/Permit Description 1998 Status
Number Type Changes
Supernatant treatment EPA/NESHAP | Supernatant treatment | Modified to Revised 1/1/97. No expiration
system/Permanent system ventilation for | accommodate waste] date.
Ventilation System radionuclide emissions| tank ventilation
(WVDP-387-01)
Low-level waste EPA/NESHAP |Low-level waste super-| Cancelled Issued 10/5/87. Supercompactor
supercompactor compactor ventilation shipped to Savamnah River site.
(WVDP-487-01) system for radionuclide]
emissions
Outdoor ventilated EPA/NESHAP | Ten portable ventila- | None Issued 12/22/87. No expiration
enclosures tion units for removal date.
(WVDP-587-01) of radionuclides
State Pollutant Discharge | NYSDEC/ Covers discharges to | Renewed NYSDEC has prepared a draft
Elimination System Water surface waters from effective 2/1/99. | permit l'nodiﬁcation for storm
(NY-0000973) discharge various sources on- Expires 2/1/04. water discharges and for a

site

No other
changes.

groundwater recovery system
discharge increase. Permit terms
for NYSERDA and DOE
responsibilities related to storm
water discharges are being
negotiated with NYSDEC.

Buffalo Pollutant
Discharge Elimination
System (98-04-TR096)

Buffalo Sewer
Authority/
Sanitary sewage
and sewage
sludge disposal

Permit issued to
hauler of waste from
the wastewater
treatment facility

Renewed 6/5/98

Hauler must renew permit
by 6/30/99.

Registration expires 7/5/99.

i Registration of bulk None

glfgl(];é‘ii.’ls])mlk storage ggefgci(lz/bulk storage tanks used for Will renew before expiration.
storage tank listed hazardous
registration chemicals

Petroleum bulk NYSDEC/ Registration of bulk | None Regsistration expires 9/2/01.

storage (9-008885) Petroleum bulk | storage tanks used for Will renew before expiration.
storage tank petroleum
registration

; ; New York State license for the |The WVDP is no State license for CY 1998

E::I‘e(:lsiepredatlon State Division | removal of inactive [longer required to | expired 12/31/98. CY 1999
of Fish and nests of migratory file for a U.S.Fish | license expires 12/31/99.
Wildlife birds and Wildlife permit

for these activities.




Appendix L

Summary of NYSERDA Groundwater Monitoring Data

An Aerial View of the New York State-licensed Disposal Area



Sample
Location

WNW1101A
WNWI1101A

WNW1101B
WNWI1101B

WNW1101C
WNW1101C

WNWI1102A
WNW1102A

WNW1102B
WNW1102B

WNWI1103A
WNWI1103A

WNWI1103B
WNW1103B

WNW1104A
WNWI1104A
WNWI1104A

WNWI1104B
WNW1104B

WNWI105A
WNWI105A

WNW1105B
WNW1105B

WNWI1106A
WNWI1106A

WNW1106B
WNW1106B

WNWI1107A
WNWI1107A

WNW1108A
WNWI1108A

Table L - 1

1998 Contamination Indicator Results at SDA Monitoring Wells

Date

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

Conductivity pH
(umhos/cm@25°C) (standard units)

573 7.59
319 7.37
638 7.98
642 7.32
176 8.62
365 7.60
668 8.27
731 7.42
562 8.11
554 7.57
887 7.23
611 7.37
675 7.60
452 7.60
628 7.52
421 7.30
421 7.30
578 7.42
454 7.48
691 7.23
640 7.57
728 7.60
702 7.63
681 7.70
721 7.24
728 7.56
719 7.24
1747 7.07
1480 6.78
448 7.51
520 7.44

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

Temperature
°C)
15.3
12.0

13.4
10.3

11.5
9.7

12.6
12.6

134
11.2

9.6
8.6

11.1
8.7

10.6
83
83

11.1
8.6

. 101
10.9

10.1
9.7

10.9
12.8

12.1
11.9

. 117
12.6

11.5
9.7

Turbidity
(NTU)

3.24
594

3.30
5.94

>1000
72.90

3.98
3.23

27.20
852

36.30
178.00

16.10
1.16

3.66
0.32
0.32

1.21
4.26

>1000
430.00

51.60
259.00
2.63
1.53

159.00
383.00

3.00
1.83

© 40.20

37.00



Table L - 1 (concluded)

1998 Contamination Indicator Results at SDA Monitoring Wells

Sample
Location

WNWI109A
WNWI109A
WNWI1109A

WNWI1109B
WNWI1109B

WNWI110A
WNWI1110A

WNWITI1A
WNWI1111A

NA - Not available.

Date

June
June
December

June
December

June
December

June
December

Conductivity
(pmhos/cm @25°C)

566
566
607

428
489

NA
800

940
965

(standard units)

pH

7.19
7.19
7.57

7.65
7.09

NA
7.26

7.19
6.39

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

L-4

Temperature
°C)

10.7
10.7
12.3

10.3
10.6

NA
8.1

10.9
12.0

Turbidity
(NTU)

5.67
5.67
2.85

2770
17.40

NA
14.60

11.60
1.46



Table L - 2

1998 Radiological Indicator Results at SDA Monitoring Wells (nCi/mL)

Sample Date Gross Alpha Gross Beta H-3
Location

WNWI1101A June 4.74+8.80E-10 2.82+1.00E-09 1.36+1.10E-07
WNWI1101A December 3.23+1.40E-09 3.11+0.71E-09 1.06+1.00E-07
WNWI1101B June 2.78+1.30E-09 2.30+0.86E-09 0.32+1.10E-07
WNW1101B December 2.28+1.30E-09 3.46+0.74E-09 0.14+1.00E-07
WNW1101C June -2.13+3.90E-10 1.87+0.76E-09 0.15+1.10E-07
WNW1101C December 6.61+6.20E-10 2.37+0.60E-09 -2.68+9.80E-08
WNWI1102A June 1.31+1.00E-09 4.68+1.60E-09 3.70+1.30E-07
WNW1102A December 2.53+1.40E-09 3.78+0.73E-09 3.18+1.20E-07
WNW1102B June 0.39+5.80E-10 2.32+0.80E-09 0.04x1.10E-07
WNW1102B December 1.37+0.86E-09 1.70+0.61E-09 -1.29+9.90E-08
WNW1103A June 7.00+£2.20E-09 6.13+1.80E-09 5.58+1.30E-07
WNWI1103A December 4.00+2.00E-09 6.24+1.50E-09 5.06+1.30E-07
WNW1103B June 2.79+1.10E-09 3.23+£1.10E-09 0.25+1.00E-07
WNW1103B December 2.57+1.40E-09 3.20+0.85E-09 0.24+1.00E-07
WNW1103C June 1.59+1.80E-09 8.28+2.60E-09 0.67+1.10E-07
WNW1103C December 1.55+1.20E-09 NA -0.57+9.90E-08
WNW1104A June 2.43+1.10E-09 3.87+1.40E-09 2.56x1.20E-07
WNW1104A December 1.84+1.20E-09 4.38+1.00E-09 1.95+1.10E-07
WNWI1104A December 2.58+1.40E-09 3.61+0.80E-09 2.29+1.10E-07
WNW1104B June 2.52+1.30E-09 2.06+1.00E-09 0.08+1.00E-07
WNW1104B December 2.70x1.40E-09 3.15+0.86E-09 0.24+1.00E-07
WNW1104C June 4.70+4.50E-09 1.11+0.36E-08 0.87+1.10E-07
WNW1104C December 6.70£5.90E-09 5.31+3.30E-09 -1.96+9.80E-08
WNWI1105A June 2.49+1 40E-09 3.52+1.10E-09 1.49+1.20E-07
WNWI1105A December 7.72+9.20E-10 2.19+0.67E-09 1.43+1.10E-07
WNW1105B June 3.19+1.60E-09 3.31+1.10E-09 0.28+1.10E-07
WNW1105B December 2.71+£1.50E-09 2.01+£0.70E-09 -1.90+9.80E-08
WNWI1106A June 1.36+1.10E-09 3.64+1.30E-09 7.82+1.50E-07
WNW1106A December 2.52+1.40E-09 4.20+0.93E-09

7.27+1 40E-07

NA - Not available.
Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

L-5



Table L - 2 (concluded)

1998 Radiological Indicator Results at SDA Monitoring Wells (uCi/mL)

Sample -
Location

WNW1106B
WNW1106B

WNW1107A
WNWI1107A

WNWI1108A
WNWI1108A

WNW1109A
WNW1109A
WNWI1109A

WNW1109B
WNW1109B

WNWI1110A
WNWI110A

WNWI1111A
WNWI111A

Date

June
December

June
December

June
December

June
June
December

June
December

June
December

June
December

Gross Alpha

0.831.00E-09
' 1.26+1.10E-09

5.12+2.90E-09
5.51+3.20E-09

6.80+2.40E-09
6.24+2.30E-09

2.17+1.10E-09
3.24+1.60E-09
1.76x1.10E-09

-1.12+5.60E-10
8.60+6.80E-10

6.58+2.20E-09
1.17+0.41E-08

4.01+1.60E-09
3.77+2.10E-09

Gross Beta

2.96+1.20E-09
3.12+0.87E-09

3.02+045E-08
1.87+£0.33E-08

4.42+130E-09
3.88+0.94E-09

3.02+1.00E-09
2.33+0.99E-09
3.75+0.81E-09

9.91+8.90E-10
2.00+0.55E-09

5.97+1.90E-09
7.78+1.30E-09

5.40+1.70E-09
3.72+1.20E-09

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

L-6

H-3

0.62+1.10E-07
0.06+1.00E-07

1.47+0.11E-05
1.52+0.12E-05

2.36+1.20E-07
1.38+1.10E-07

4.94+1.40E-07
4.50+1.30E-07
4.07+1.20E-07

6.69+1.40E-07
4.95+1.30E-07

2.00+1.10E-07
1.73+1.10E-07

2.83+1.20E-07
3.31£1.20E-07



Table L - 3

1998 Radioisotopic Results at SDA Monitoring Wells (nCi/mL)

Sample
Location

WNWI1101A
WNW1101A

WNW1101B
WNW1101B

WNW1101C
WNW1101C

WNW1102A
WNWI1102A

WNW1102B
WNW1102B

WNWI1103A
WNWI1103A

WNW1103B
WNW1103B

WNW1103C
WNW1103C

WNWI1104A
WNWI1104A

WNW1104B
WNW1104B

WNW1104C
WNW1104C

WNWI1105A
WNWI1105A

WNW1105B
WNW1105B

WNW1106A
WNWI1106A

WNW1106B
WNW1106B

NA - Not available.

Date

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

Actinium-228

4.51x3.20E-08
NA

1.45+1.60E-08
NA

1.90+2.00E-08
NA

1.81+1.40E-08
NA

2.63+1.70E-08
NA

1.60+1.70E-08
NA

1.96+1.40E-08
NA

NA
NA

-0.33+1.90E-08
NA

1.76+2.20E-08
NA

NA
2.30+2.20E-08

-0.68+2.00E-08
NA

0.41+1.90E-08
NA

1.36+1.50E-08
NA

0.14+2.10E-08
NA

Bismuth-214

-1.11+£2.20E-08
NA

8.33+9.90E-09
NA

7.80+9.00E-09
NA

1.31+0.95E-08
NA

-3.31+8.60E-09
NA

0.43+9.20E-09
NA

0.68+1.10E-08
NA

NA
NA

1.14+0.97E-08
NA

2.23+1.00E-08
NA

NA
1.88+1.10E-08

0.00+1.10E-08
NA

-4.01£9.30E-09
NA

-2.74+8.80E-09
NA

5.65+9.10E-09
NA

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

L-7

Carbon-14

1.98+3.00E-09
NA

1.22+3.00E-09
NA

0.05+3.30E-09
NA

1.28+3.00E-09
NA

1.40+4.30E-09
NA

2.93+3.00E-09
NA

2.12+3.00E-09

NA

7.51+8.40E-09
NA

3.04+3.00E-09
NA

1.08+3.00E-09
NA

6.07+9.10E-09
NA

3.36+3.70E-09
NA

0.10+3.30E-09
NA

2.93+3.00E-09
NA

3.98+4.70E-09
NA

Cesium-134

-0.35+9.50E-09
NA

-0.414.60E-09
NA

2.16+4.50E-09
NA

-1.2124.70E-09
NA

4.11+3.90E-09
NA

2.69+4.80E-09
NA

1.87+4.10E-09
NA

NA
NA

1.46x3.80E-09
NA

1.08+3.90E-09
NA

NA
-5.25£5.50E-09

-2.59+4.60E-09
NA

1.22+4 60E-09
NA

1.66+4.40E-09
NA

1.12+3.60E-09
NA



Sample
Location

WNWI1107A
WNW1107A

WNW1108A
WNW1108A

WNWI1109A
WNWI1109A

WNWI1109A
WNWI1109A

WNW1109B
WNWI1109B

WNW1110A
WNWI110A

WNWI1111A
WNWII11A

Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (uCi/mL)

Date

June
December

June
December

June
December

June
December

June
December

June
December

June
December

NA - Not available.

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.
L-8

Actiniom-228

1.61+1.90E-08
NA

3.28+1.80E-08
NA

0.46+2.10E-08
NA

1.97+1.40E-08
NA

1.81+1.30E-08
NA

NA
0.98+2.00E-08

1.14+1.60E-08
NA

Bismuth-214

0.35+1.00E-08
NA

'5.21+9.30E-09
NA

-0.38+1.00E-08
NA

-0.76+8.50E-09
NA

1.93+9.70E-09
NA

NA
5.24+9.70E-09

-0.55£1.00E-08
NA

Carbon-14

7.05+3.20E-09
NA

2.07+3.00E-09
NA

0.70+4.00E-09
NA

1.69+0.50E-08
NA

1.46+3.00E-09
NA

2.79+3.30E-09
NA

0.99+3.70E-09
NA

Cesium-134

4.72+4.60E-09
NA

-0.05+£3.90E-09
NA

-5.03+5.10B-09
NA

1.51+3.60E-09
NA

-4.10+5.60E-09
NA

NA
-1.10+4.60E-09

6.12+4.30E-09
NA



Sample
Location

WNWI1101A
WNWI1101A

WNW1101B
WNW1101B

WNW1101C
WNWI1101C

WNWI1102A
WNWI1102A

WNWI1102B
WNW1102B

WNWI1103A
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104A

WNW1104B
WNW1104B

WNW1104C
WNW1104C

WNWI1105A
WNWI1105A

WNW1105B
WNW1105B

WNW1106A
WNW1106A

WNW1106B -

WNW1106B

WNWIL07A
WNWI1107A

Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (WCi/mL)

Date

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

NA - Not available.

‘Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.
L-9

Cesium-137

4.41+9.50E-09
NA

6.36+4.40E-09
NA

2.46+4.30E-09
NA

-2.63+5.20E-09
NA

0.52+3.20E-09
NA

-5.40+4.60E-09
NA

-1.18+4.80E-09
NA

1.35+4.90E-09
NA

-0.34+4.20E-09
NA

NA
0.37+5.50E-09

-3.42+5.20E-09
NA

2.20+4.20E-09
NA

3.65+4.20E-09
NA

-0.34+4.20E-09
NA

3.24+4.60E-09
NA

Cobalt-57

-2.14+4.30E-08
NA

-1.88+2.30E-08
NA

-2.01+1.90E-08
NA

-0.94+2.30E-08
NA

0.54+2.10E-08
NA

-0.55+1.80E-08
NA

0.08+1.70E-08
NA

1.00+2.30E-08
NA

0.58+2.00E-08
NA

NA
-0.25+2.30E-08

-1.26+2.20E-08
NA

0.97+2.10E-08
NA

-0.88+1.90E-08
NA

1.68+2.00E-08
NA

-0.06+2.10E-08
NA

Cobalt-60

0.37+1.00E-08
NA

0.59+3.90E-09
NA

-3.03+4.60E-09
NA

4.73+3.40E-09
NA

2.88+5.00E-09
NA

-1.97+4.30E-09
NA

-1.60+4.30E-09
NA

2.03+3.80E-09
NA

0.18+4.30E-09
NA

NA
3.47+6.20E-09

3.50+2.90E-09
NA

-0.59+5.20E-09
NA

8.15+4.40E-09
NA

-4.03+5.30E-09
NA

-5.71+6.30E-09
NA

Iodine-129

NA
1.07+1.20E-10

NA
-0.45+1.20E-10

NA
0.25+1.30E-10

-2.51+2 20E-10
NA

-0.94+2.50E-10
NA

0.00+2.40E-10
NA

-0.25+2.20E-10
NA

0.64+2.30E-10
NA

0.55+2.20E-10
NA

NA
NA

0.60+2.40E-10
NA

-1.44+2 30E-10
NA

NA
0.82+1.60E-10

NA
0.15+1.50E-10

-1.50+2 40E-10
NA



Sample
Location

WNWI1108A
WNWI1108A

WNWI1109A
WNW1109A

WNW1109A
WNWI1109A

WNW1109B
WNW1109B

WNWI1110A
WNWI1110A

WNWI1111A
WNWII11A

Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (WCi/mL)

Date

June
December

June
December

June
December

June
December

June
December

June
December

NA - Not available.

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA,
L-10

Cesium-137

2.85+4 40E-09
NA

-5.92+5.30E-09
NA

2.06+3.70E-09
NA

-2.12+5.60E-09
NA

NA
-0.91+5.00E-09

4.61+4.00E-09
NA

Cobalt-57

1.29+2.20E-08
NA

0.29+1.70E-08
NA

-0.51+2.00E-08
NA

-1.42+2.10E-08
NA

NA
-2.52+1.80E-08

0.20+2.10E-08
NA

Cobalt-60

4.13+4.50E-09
NA

-2.08+5.50E-09
NA

1.90+4.00E-09
NA

2.47+4.00E-09
NA

NA
-1.46+6.30E-09

-3.32+4.90E-09
NA

Iodine-129

-1.14+2.00E-10
NA

1.31+2.10E-10
NA

-1.01£2.50E-10
NA

-0.67+2.50E-10
NA

NA
-0.69+£2.10E-10

-0.23+2.30E-10
NA



Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (nCi/mL)

Sample
Location

WNW1101A
WNW1101A

WNW1101B
WNW1101B

WNW1101C
WNWI1101C

WNW1102A
WNWI1102A

WNW1102B
WNW1102B

WNWI1103A
WNWI1103A

WNW1103B
WNW1103B

WNWI1104A
WNWI1104A

WNWI1104B
WNW1104B

WNW1104C
WNW1104C

WNWI1105A
WNWI1105A

WNW1105B
WNW1105B

WNW1106A
WNW1106A

WNW1106B
WNW1106B

WNWI1107A
WNW1107A

NA - Not available.

Date

June
December

June
December

June
December

June
December
June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

Lead-212

-0.45+1.30E-08
NA

5.15+6.40E-09
NA

4.05+6.80E-09
NA

1.69+7.50E-09
NA

0.53+1.20E-08
NA

8.17+5.80E-09
NA

4.37+6.00E-09
NA

6.72+6.30E-09
NA

2.73+6.30E-09
NA

NA
-1.04+7.80E-09

1.23+0.74E-08
NA

2.03+6.60E-09
NA

4.31+7.20E-09
NA

9.25+6.00E-09
NA

0.53+6.40E-09
NA

Lead-214

-0.98+1.80E-08
NA

-3.59+8.80E-09
NA

4.39+8.30E-09
NA

2.59+9.90E-09
NA

3.18+7.80E-09
NA

2.46+7.90E-09
NA

6.52+8.00E-09
NA

-0.02+1.00E-08
NA

5.69+7.00E-09
NA

NA
0.52+1.00E-08

3.46+8.80E-09
NA

0.92+9.30E-09
NA

1.33+7.60E-09
NA

1.29+0.77E-08
NA

1.12+0.85E-08
NA

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.

L-11

Potassium-40

3.53x1.40E-07
NA

9.22+5.50E-08
NA

3.85+1.10E-07
NA

1.13+0.75E-07
NA

0.08+9.60E-08
NA

2.67+0.84E-07

NA

2.10+0.74E-07
: NA

2.91+0.87E-07
NA

4.83+1.20E-07
NA

NA
-0.57+1.10E-07

2.76+0.91E-07
NA

7.34+5.80E-08
NA

2.63+0.83E-07
NA

0.39+1.30E-07
NA

2.63+0.90E-07
NA

Strontium-90

0.88+2.10E-10
NA

0.19+1.30E-10
NA

1.65+2.20E-10
NA

1.45+2.20E-10
- NA

-0.21+1.20E-10
NA

-2.18+9.80E-11
NA

0.45+1.20E-10
NA

0.17+1.00E-10
NA

0.65+1.30E-10
NA

NA
NA

0.99+1.40E-10
NA

0.52+1.50E-10
NA

2.10+2.40E-10
NA

0.75+1.50E-10
NA

8.36+1.60E-09
NA



Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (WCi/mlL)

Sample
Location

WNW1108A
WNW1108A

WNWI1109A
WNWI1109A

WNW1109A
WNW1109A

WNW1109B
WNW1109B

WNW1110A
WNWI1110A

WNWI111A
WNWI1111A

NA - Not available.

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.
L-12

Date

June
December

“June
December

June
December

June
December

June
December

June
December

Lead-212

4.90+8.50E-09
NA

2.88+5.00E-09
NA

4.84+6.30E-09
NA

4.06+6.80E-09
NA

NA
5.45+6.20E-09

3.87+6.20E-09
NA

Lead-214

1.24+0.86E-08
NA

-1.48+9.20E-09
NA

5.04+7.80E-09
NA

1.32+0.835E-08
NA

NA
-0.53+8.30E-09

0.00£9.10E-09
NA

Potassium-40

0.14+1.20E-07
NA

2.80+0.86E-07
NA

1.70+0.74E-07
NA

2.40+0.81E-07
NA

NA
0.30+9.60E-08

2.12+0.88E-07
NA

Strontium-90

1.39+1.60E-10
NA

0.99+1.50E-10
NA

1.01+£0.31E-09
NA

1.43+1.50E-10
NA

-3.36+9.70E-11
NA

0.14+1.40E-10
NA



Sample
Location

WNWI1101A
WNWI1101A

WNW1101B
WNW1101B

WNWI1101C
WNW1101C

WNW1102ZA
WNWI1102A

WNW1102B
WNW1102B

WNW1103A
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNWI1104A

WNW1104B
WNW1104B

WNW1104C
WNW1104C

WNWI1105A
WNWI1105A

WNW1105B
WNWI1105B

WNW1106A
WNWI1106A

WNW1106B
WNW1106B

WNWI1107A
WNWI1107A

Table L - 3 (continued)

1998 Radioisotopic Results at SDA Monitoring Wells (nCi/mL)

Date

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June
December

June

December

June
December

NA - Not available.

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.
L-13

Technetium-99

NA
0.96+1.90E-09

NA
0.11+1.80E-09

0.00+2.00E-09
NA

0.45+3.50E-09
NA

-0.29+£2.00E-09
NA

-0.10+2.00E-09
NA

0.02+2.00E-09
NA

-0.06+2.00E-09
NA

0.39+1.90E-09
NA

NA
NA

- -0.36+1.90E-09

NA

0.11+2.00E-09
NA

NA
0.50+1.80E-12

NA
1.40+1.90E-09

-0.09+1.90E-09
NA

Thallium-208

1.28+0.99E-08
NA

0.56+4.20E-09
NA

0.41+5.60E-09
NA

2.31+4.60E-09
NA

3.37+530E-09
NA

7.49+5.30E-09
NA-

8.17+4.20E-09

NA

1.51+4.80E-09
NA

6.78+4.70E-09
NA

NA
4.36+5.90E-09

-2.60+5.40E-09
NA

1.80+4.00E-09
NA

3.03+5.50E-09
NA

-1.54+5.20E-09
NA

1.22+4.50E-09
NA

Thorium-234

0.94+1.70E-06
NA

~ 2.50+5.80E-07

NA

4.57+6.00E-07
NA

5.36+6.80E-07
NA

-0.69+7.10E-07
NA

1.76x7.10E-07
NA

1.81+7.00E-07
NA

2.08+7.70E-07
NA

-1.63+7.40E-07
NA

NA
-1.79+8.80E-07

-5.22+9.00E-07
NA

0.00+6.40E-07
NA

3.82+8.80E-07
NA

5.22+6.10E-07
NA

-3.08+6.90E-07
NA

Uranium-235

4.88+3.90E-08
NA

0.15+2.00E-08
NA

1.98+1.90E-08
NA

0.81+2.10E-08
NA

2.22+2.00E-08
NA

0.26+1.80E-08
NA

0.76+1.90E-08
NA

0.45+2.10E-08
NA

-0.73+2.00E-08
NA

NA
0.46+2.30E-08

1.51+£2.20E-08
NA

-0.81+2.20E-08
NA

1.22+2.00E-08
NA

0.24+1.90E-08
NA

1.56+1.80E-08
NA -



Table L - 3 (concluded)

1998 Radioisotopic Results at SDA Monitoring Wells (WCi/mlL)

Sample
Location

WNWI1108A
WNW1108A

WNW1109A
WNWI1109A

WNW1109A
WNWI1109A

WNW1109B
WNW1109B

WNWI1110A
WNWI1110A

WNWIII1A
WNWI1111A

NA - Not available.

Note: All data in Tables L-1 through L-3 have been provided by NYSERDA.
L-14

Date

June
December

June
December

June
December

June
December

June
December

June
December

Technetium-99

0.18+1.90E-09
NA

-0.23+1.90E-09
NA

-0.03+2.00E-09
NA

-0.32+2.00E-09
NA

NA
0.76+3.80E-09

-0.07+2.00E-09
NA

Thalliom-208

2.78+4.90E-09
NA

3.36+5.00E-09
NA

0.87+5.10E-09
NA

1.14+0.42E-08
NA

NA
4.67+4.50E-09

6.49+3.30E-09
NA

Thorium-234

0.34+8.20E-07
NA

-2.12+9 30E-07
NA

2.18+6.00E-07
NA

-8.02+9.50E-07
NA

NA
2.57%7.60E-07

6.46+5.50E-07
NA

Uranium-235

1.25+2.50E-08
NA

0.70+1.70E-08
NA

1.21+1.70E-08
NA

0.30+2.20E-08
NA

NA
1.51+1.80E-08

1.77+2.00E-08
NA
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