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Department of Energy

Oak Ridge Operations
P.O. Box 2001
Oak Ridge, Tennessee 37831—

MAY 31 1996

Dear Addressee:

g | NIAGARA FALLS STORAGE SITE - 1995 ENVIRONMENTAL SURVEILVUANCE
= INFORMATION

The purpose of this letter is to transmit the annual environmental surveillance technical
memorandum for the Niagara Falls Storage Site (NFSS) located in Lewiston, New York.
This site is currently managed by the U. S. Department of Energy (DOE) for disposal of
radiologically contaminated soils.

Environmental surveillance activities conducted at this site included annual analysis of
groundwater, surface water, and sediment samples for radiological and chemical parameters,
2N W semiannual external gamma exposure rate measurements, quarterly radiological analysis of
- B atmospheric radon and thoron concentrations, and radon flux from the waste containment

£ structure. The environmental surveillance memorandum identifies sampling locations,
monitoring parameters, and a summary of associated analytical results.

Results from the 1995 environmental surveillance are generally similar to measurements
- takenin past years and indicate that average concentrations of radioisotopes and metals are
- well below applicable standards and derived concentration guides. Results from the

- monitoring program indicate that no current public drinking water sources are being affected
- by the Niagara Falls Storage Site. )



 Foo

» Contained within the memorandum are estimates of the potential public exposure to
radioactivity present at NFSS. Based on the site surveillance data and local land usages,
potential human exposures are well below health-based guidelines established by the DOE

and the Environmental Protection Agency.

T If you are interested in receiving more detailed information on the NFSS environmental

2 surveillance program (including additional copies of the annual environmental surveillance v
) memorandum or its supporting technical data) call DOE’s toll free information number,
1-800-253-9759, or write to me at the following address:

- Ronald E. Kirk, Site Manager .
: i Former Sites Restoration Division
& U. S. Department of Energy
» P. O. Box 2001

L Oak Ridge, TN 37831-8723

Please contact me if you wish to discuss the surveillance program or any other clement of
DOE's cleanup program for the Niagara Falls site.

Sincerely,

e £t

Ronald E. Kirk, Site Manager
Former Sites Restoration Division .. -
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Mr. John Wylucki
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- FUSRAP TECHNICAL MEMORANDUM

To: Jason Darby, Environmental Scientist - FSRD
From: James C. McCague, Project Engineering Manager - FUSRAP
Subject:  Environmental Surveillance Results for 1995 for the Niagara Falls Storage Site .

; Prepared By ES Team Lead Project Engincer Project Manager
ke thdifh i A5 2

SUMMARY

nd

...

This memorandum presents and interprets analytical results and measurements obtained as part
of the 1995 environmental surveillance program for the Niagara Falls Storage Site (NFSS) under
the Formerly Utilized Sites Remedial Action Program (FUSRAP). The discussion provides a
comparative analysis of local background conditions and applicable regulatory criteria to results
reported for external gamma radiation and for samples from the media investigated (air, surface
8. water, streambed sediment, and groundwater). Results from the 1995 surveillance program at

3 NFSS indicate that applicable U.S. Department of Energy (DOE) guidelines were not exceeded
Y for any measured parameter or for any dose calculated for potentially exposed members of the

A general public.
1.0  INTRODUCTION

NFSS is located in the Township of Lewiston and Porter in northwest New York state, northeast
of Niagara Falls and south of Lake Ontario (Figure 1). Presently, the site property includes

: buildings; storage facilities; and a clay-capped, grass-covered waste containment structure

Sw - (WCS). The property is entirely fenced, and public access is restricted.

;_'.’"" ' Land use in the region is pmdominamly rural; however, the site is bordered by a chemical waste
e dnsposal facility (ChemWaste Management Chemical Services, Inc.) on the north, a solid waste
disposal facility (Modern Disposal, Inc.) on the east and south, and a Niagara Mohawk Power -
Corporation right-of-way on the west. The nearest residential areas are appmxlmately 1.1 km

southwest of the site; the residences are primarily single-family dwellings.

The site presently consists of approximately 77 ha. All onsite and offsite areas of residual
radioactivity above current DOE guidelines were remediated between 1955 and 1992; materials
.. generated during remedial actions (approxnmatcly 195,000 m* ) are encapsulated within the

o WCS speclﬁcally desngned to provxdc long-tcnn storage of the material, The site was



. .
¥ - [ ! . :
FUSRAP Technical Memorandum No. 158-96-009 Rev. 0 -
ESTM 1998 -NFSS 1 L 2 6 1 L

From 1944 to 1954, portions of the site were used for receipt and storage or shipment of
radioactive wastes. These wastes were primarily pitchblende residues from uranium processing
operations conducted at other sites. From 1953 to 1959 and 1965 to 1971, the site was used as a
boron-10 isotope separation plant. Based on the process and the typical raw materials used, no
potential contaminants of concern have been identified from this process.

o~

Residues stored in the WCS originated from sites other than NFSS. The WCS also contains
contaminated rubble, uranium metal billets, combustibles stored in wooden crates, processing

s wastes stored in drums, and contaminated soils and wastes excavated from onsite and offsite
areas.
e 1.1 Monitored Constituents

The key elements of the 1995 environmental surveillance program at NFSS were as follows:
™ e measurement of external gamma radiation;
e measurement of radon gas concentrations in air (combined contributions from

1
radon-220 and radon-222; see note below);
o e monitoring of radon-222 flux (rate of radon-222 emission from the storage piles);
rkw e sampling and analyses of surface water for radioactive constituents (total uranium

and radium-226);

 sampling and analyses of streambed sediments for radioactive constituents (total
uranium, thorium-232, and radium-226);

o sampling and analyses of groundwater for radioactive constituents (total uranium
and radium-226), metals, total organic carbon (TOC), and water quality parameters.

[Note: Radon gas consists of th isotopes, radon-220 and radon-222. Radon-220, traditionally
- referred to as “thoron,” is the immediate decay product of radium-224, originating from
thorium-232. Radon-222 is the immediate decay product of radium-226, originating from ... '
uranium-238.. In this document, radon-220 and radon-222 will be referred to as radon gas, unless ‘
|sotop1c specnf' icity is requxred Based on the radioactive constituents in the wastes contained in : L
the WCS, itis unhkely that radon-220 would be emitted from the WCS it is, however, possnble e
‘ that radon-222 would be emmed ]

T
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, ) Units of Measurement and Conversion Factors - Radioactivity
‘ Parameter | Conventional Units S1 Units Conversion Factor
Dose millirem (mrem) milliSievert (mSv) | 1 mrem = 0.0l mSv
Activity picocurie (pCi) becquerel (Bq) 1 pCi=0.037 Bq

Units of Measurement and Conversion Factors - Mass, Length, Area, and Volume

Parameter SI Units English Units Conversion Factor
Mass gram (g) ounce (0z) 1g=0.0350z
kilogram (kg) pound (Ib) 1kg=220461b
Length centimeter (cm) inch (in) 1ecm=0.3%in
3 meter (m) foot (f1) Im=3.2811t
kilometer (km) mile (mi) 1 km=0.621 mi
Area hectare (ha) acre 1 ha=2.47 acres
i Volume | muilliliter (mL) | fluid ounce (fl.oz) | 1 mL=0.0338 l. oz.
‘- liter (L) gallon (gal) 1 L =0.264 gal
cubic meter (m”) cubic yard (yd) I m’ =1.307 yd’
. 20 REGULATORY GUIDELINES

The primary regulatory guidelines that affect activities at FUSRAP sites are found in DOE

“ Orders, Federal statutes, Federal regulations, and state regulations. DOE Orders (5400 series and
- 5820.2A) were applicable to all FUSRAP sites in 1995, while the applicability of other Federal

“ and state regulations varies from site to site. Regulatory criteria that were used to evaluate the
results of the 1995 environmental surveillance program at NFSS are summarized below,
categorized by applicable medium and parameter. '

External G Radiation and Air (Radon Gas and Airborne Particulates

Applicable regulatory criteria for evaluating the calculated maximum doses from external
gamma radlatlon and inhalation of radioactive particulates, and the measured concentratlons of

radon gas are as follows:

e DOE Order 5400.5
" Dose limits for members of the public are presented in this DOE Order. The pnmary
dose limit is expressed as an effective dose equivalent. The limit of 100 mrem effective
‘dose equwalent above background in a year from all sources is speclﬂed in thxs Order;
. external gamma radumon dose and the calculated doses from airborne pamculale _
¢ ’ releascs are mcluded in the calculation of the effective dose equwalcnt total; DOE hmns !
" for radon concemnmons in air are also presented in this Order. The limits for radon-220
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. and radon-222 concentrations in air are both 3.0 pCi/L above backgrour:d concentrations.
) If both isotopes are present, the sum of the ratios of the concentration of each isotope to
the allowable limit must be less than one. Only radon-222 isa contaminant of concern at

NFSS.

e Clean Air Act
Section 112 of the Clean Air Act authorized the Environmental Protection Agency

) ' (EPA) to promulgate the National Emission Standards for Hazardous Air Pollutants
(NESHAPs), which is applicable at NFSS. Compliance with Subpart H (for nonradon,
radioactive constituents) is verified by applying the EPA-approved CAP88-PC model
(EPA 1992a). Compliance with Subpart Q is verified by annual monitoring of the piles

for radon-222 flux.

Summary of Radiological Standards and Guidelines

” - External Gamma Radiation and Air -
A Federal Standard
Radioactive Parameter DOE Order 5400.5" or Guideline
Radon-222 flux - 20 pCi/mzls b
Radon-222 3.0 pCi'L 4pCiL*
Radionuclide Emissions 10 mrem/yr 10 mrem/yr°
(airborne particulates and radioactive gases
excluding radon-220 and radon-222)
.Effectivc Dose Equivalent 100 mrem/yr -
(total contribution from all sources d

Guidelines provided in the DOE Order are above background concentrations or exposure rales.

¥ Federal (EPA) Standard from 40 CFR, Part 61.

€ EPA. action level for radon concentration in homes (reference EPA 400-R-92-011).

d Contributing sources at NFSS consist of external gamma radiation exposure, radionuclide emissions listed above, and ingested
radionuclides in water and soil/sediment (listed in the  following table). :

— No existing standard.

- Applicable r"cg’u]atgiry"’crit‘cria for evaluating the measured concentrations of radivonuclides‘, in"
sediment, surface water, and groundwater at NFSS arc as follows: "

s DOE Order 5400.5 -
" The environmental surveillance program does not include analysis of onsite soils;

) hO\‘Vevcr. because there are no standards for sediment, the residual soil cleanup éfitéria
speclfio;d inDOE Order 5400.5 are used to provide a basis for evaluation of the
" anaiytical results in sediment. The soil guidelines are health-based values that are

emg|,spama on future use scenarios, such as farming and grazing livestock.
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- DOE Order 5400.5 states that the guideline for residual concentrations of radium-226
and thorium-232 in soil is 5 pCi/g above background, based on an average of the first
15 cm of soil below the surface. The NFSS proposed site-specific DOE soil cleanup
criterion for total uranium is 90 pCi/g above background. For mixtures of radionuclides,
the Order prescribes that the data be evaluated by the sum-of-the-ratios. By this method,
the above-background concentration of each of the radioisotopes is divided by the
respective criterion, and the ratios are summed. If the result is greater than 1, the
mixture of radionuclides fails the sum-of-the-ratios test and is considered to exceed the

soil guidelines.

DOE derived concentration guides (DCGs) for water, which are also presented in this
Order, are used to evaluate analytical data for groundwater at NFSS, and are called out in
the appropriate data tables within this report.. The DCG for each radionuclide represents
the concentration that would result in a dose of 100 mrem during a year, conservatively
calculated for continuous exposure conditions.

Summary of Radiological Standards and Guidelines - Water and Sediment

. Radioactive DOE DCG * DOE Soil Cleanup
Parameter for Water® Criterion ¢
) Total Uranium 600 pCi/L ¢ 90 pCi/g
Thorium-232 N/A 5pCi/g

: Radium-226 100 pCi/L 5pCi/g

*  DOE Derived Concentration Guide (DOE Order 5400.5)
b Surface water and groundwater (non-drinking water values); represent concentrations above background.
© Above background concentration in soil, averaged over the topmast 15 cm of soil
¢ There are no standards for sediment: therefore, the DOE residual (radium and thorium) and proposed site-specific
(uranium) soll cleanup criteria are used to provide a basis for evaluation of analytical results for sediment. [fa
mixture of the radionuclides is present, then the sum of the ratios of the concentration of each isotope 1o the
allowable limit must be less than one.
€ This guideline applies for total uranium in natural isotopic abundance.
_ N/A Not analyzed in water under the NFSS environmental swrveillance program

B Although the groundwater at NFSS does not provide a public drinking water supply, state and
, Federal standards for dnnkmg water are used in this document (as dctmled below) to prov:de a

o iconservanve basns for companson of chemical analytical results

: . Safe Dnnkmg Water Act (SDWA)
S ‘SDWA is the primary Federal regulation applicable to the opemlon ofa publlc watcr
! systcm and the dcvelopmem of dnnkmg water quahty standards Tbese regulatnons,

le;/els of orgamc, morgamc. and mlcrob:al comammams in dnnkmg water by specxfymg

”“'”3 a‘i' b
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the maximum contaminant level (MCL) for each [EPA Drinking Water Regulations and
Health Advisories (EPA 1994)).

e New York State Department of Environmental Conservation (NYSDEC) Water Quality
. Regulations
" NYSDEC has adopted the Federal SDWA standards into its own regulations in
3 Title 6, New York Codes, Rules, and Regulations (NYCRR) Parts 700-705, "Water
Quality Regulations for Surface and Groundwater" (NYSDEC 1994a). In addition,
NYSDEC has independently established more stringent standards for some constituents.

The State of New York categorizes groundwater resources by groundwater quality and
use in order to apply established standards. At NFSS, because of uniformly poor
groundwater quality and availability in the general region, the shallow groundwater
resources are of little consequence. Regional studies and studies conducted near the site
(La Sala 1968, Wehran 1977, Acres American 1981) conclude that groundwater quality
is poor in the vicinity of the site because of high mineralization. Additionally, local
studies (Wehran 1977 and Acres American 1981) indicate that the permeabilities of the
shallow groundwater systems are sufficiently low that it is not practical to obtain
groundwater from these systems for water supply. Onsite permeability testing at NFSS
confirms the low permeabilities.

Well surveys conducted in 1988 and 1995 identified cight private wells within a 4.8-km
radius of the site; these wells further confirm the impracticability of using the shallow
groundwater system for obtaining water in appreciable quantities. Of the eight wells
identified during the survey, only one [2 km north of the site] is downgradient of the site.
m None of the wells identified in the well survey is reportedly used for drinking water
IR supply; most are used for irrigation (DOE 1994). In light of these findings, the
% a NYSDEC Class GA (water supply) groundwater standards represent a conservative basis
for comparing analytical results because the groundwater at NFSS does not meet the
criteria for Class GA groundwater. -

» However, to establish a basis for comparison of analytical results, Class GA
- . (groundwater) water quahty standards for some constituents were obtained from the
above-referenced NYSDEC document (last updated January 9, 1994).

"o . NYSDEC Technical and Administrative Guidance Memorandum (January 24, 1994)

"~ (NYSDEC 1994b) ,

o . This Technical and Admlmstratnvc Guidance Memorandum (T. AGM) specnf' ically
addresses soil cleanup ob_;ecuves However, because the method for determining these
objectwcs is partly based on protectnon of the groundwater, groundwatcr standards for
some consmuems were included in this TAGM. These standards have been used to
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establish additional Class GA (related, conservative case) state water quality standards
for comparison of analytical results.

3.0 SAMPLING LOCATIONS AND RATIONALE

Radioactive materials that exceed guidelines at NFSS are stored in the WCS. Exposure of
members of the public to radioactivity at NFSS is unlikely due to site access restrictions (e.g.,
fences) and engineering controls; however, potential pathways include direct exposure to
external gamma radiation; inhalation of air containing radon or radioactively contaminated
particulates; and contact with, or ingestion of, contaminated surface water, streambed sediments,
or groundwater. The environmental surveillance program at NFSS has been developed to
provide surveillance of these exposure routes through periodic sampling and analysis for
radioactive and chemical constituents. Figures ! through 3 present the environmental
surveillance program at NFSS and indicate sampling locations and media. Figure 4 presents a
total well inventory for the site. Table 1 summarizes the environmental surveillance program at
NFSS for external gamma radiation, air (radon), surface water, sediment, and groundwater.

External gamma radiation monitoring and radon gas measurement occur at fenceline locations
surrounding NFSS and the WCS to assess the potential exposures to the public and site workers
(Figures 1 and 2). Measurement of radon-222 flux rates is periodically conducted at discrete
grid intersections on the WCS (Figure 3).

Groundwater monitoring wells have been selected to assess background, downgradient, and
source-area (near the WCS) groundwater quality conditions in the upper groundwater system
(Figure 2). The upper groundwater system would provide the earliest indication in the unlikely
event of a breach of the WCS. The lower groundwater system is not monitored because past
analytical results from the upper groundwater system have not indicated migration of radioactive
material from the WCS. Groundwater monitoring includes analysis for radioactive constituents,
metals, and total organic carbon.

Surface water and streambed sediment sampling is conducted along the drainage ditch system to
assess upstream, onsite, and downstream concentrations of radioactive constituents (Figure 2).
Surface water and sediment sampling locations were selected to assess the migration of
constituents in these media should any be apparent. Surface water and streambed sediment
samples are anélyzcd for radioactive constituents.

Tas

W
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4.0 SURVEILLANCE METHODOLOGY

Under the NFSS environmental surveillance program, standard analytical methods approved and
published by EPA and the American Society for Testing and Materials (ASTM) are used for
chemical (i.c., all nonradiogical) analyses. The laboratories conducting the radiological analyses
adhere to EPA-approved methods and to procedures developed by the Environmental
Measurements Laboratory (EML) and ASTM. The specific analytical methods and the sampling
locations at NFSS are summarized in Table 2.

All 1995 environmental surveillance activities at NFSS were conducted in accordance with the
FUSRAP Environmental Monitoring Plan (BNI 1995a) and the instruction guides (IGs) listed in
the following table. The IGs are based on guidelines provided in RCRA Ground Water Monitoring:
Draft Technical Guidance (EPA 1992b), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (SW-846, EPA 1992c), and A Compendium of Superfund Field
Operations Methods (EPA 1987).

FUSRAP Instruction Guides Used for Environmental Surveillance Activities

: Document Number | Document Title

‘ ‘ 191-1G-007 IG for Meteorological and Water Level Measurements

‘ 191-1G-011 1G for Decontamination of Field Sampling Equipment at FUSRAP Sites
é - 191-1G-028 1G for Surface Water and Sediment Sampling Activities

{ o 191-1G-029 1G for Radon/Thoron and TETLD Exchange

i s 191-1G-033 1G for Groundwater Sampling Activities

- 50  ANALYTICAL DATA AND INTERPRETATION OF RESULTS

e Thns scctnon presents the data.and interpretation of results for the environmental surveillance
W R program at NFSS Data for 1995 are presented in Tables 3 through 12.

o Note that in data tables contanmng analyses for radxoactxve constltuents, some results may be
exprcssed as negatlve numbers. This phcnomenon occurs if the average background actxvnty of
e the laboratory counting instrument exceeds the measured sample activity. In such cases, when )
;,_'thxs mstmment backgmund activity is subtracted from the sample activity, a negative number
' "vmults For the purposes of i mterpretanon. all values below the baseline minimum detectable
gctnv1ty (MDA) are interpreted as having an unknown value between zero and the MDA, Such a . , '
value will be referred to as a nondetect in the text dlscusswn -8
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For direct comparison of analytical results to the DOE DCGs, average background radioactivity
in surface water, sediment, and groundwater is subtracted from the 1995 results The reported

results and the background corrected results are both provided in the data tables; but for
resent only the actual analytical results (background not

simplicity, discussions in the text p
d concentrations is near the DCG. All figures displaying

subtracted) because none of the measure
results present actual analytical data.

Average historical background concentration for each sampled analyte is determined from
backgiound sampling results from 1992 to 1995, unless otherwise noted. Subtracting the
calculated average background from the sampling results for 1995 then gives an estimate of the
above-background concentration of the measured constituent at each location. When
background is subtracted from the sampling result, it is possible that a negative number will be
obtained, much the same as a negative value may be obtained when the laboratory subtracts
instrument background from a sample measurement. A negative number will be considered

indistinguishable from background.

The most precise analytical method for analysis of total uranium yields results in pg/L and pg/g
for water and sediment samples, respectively. To allow direct comparison of results to the DCGs
and soil guidelines, the data must be converted to pC/L and pCi/g, as appropriate. The specific
activity for total uranium in its natural isotopic abundance (uranium that is neither depleted nor
enriched) is 0.677 pCi/ug (BNI 1995b), which is used as the conversion factor to convert the data
to pCi/L or pCi/g, as appropriate. Only the converted data are provided in the tables and text of

this document.

5.1 External Gamma Radiation

External gamma radiation dose rates are measured using tissue-equivalent thermoluminescent
dosimeters (TETLDs) in place at NFSS continuously throughout the year. Each TETLD measures
a cumulative dose, which, when divided by the period of exposure (one year), yields the external
gamma radiation dose rate at that Jocation. TETLD results for external gamma radiation dose rate
in 1995 (both raw data and data corrected for shelter/absorption and background) are
summarized in Table 3. TETLD surveillance locations are shown in Figures land 2.

All 1995 external gamma radiation results at NFSS were indistinguishable from background.
Based on these data, the dose rate from direct gamma exposure ajNFSS is essentially 0 mrem/yr
above background. This value is well within compliance with the DOE guideline of 100 mrem/yr

- above background.
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52 Radon Gas

Based on the radioactive constituents in the wastes contained in the WCS, it is unlikely that
radon-220 would be emitted from the WCS; however, it is possible that radon-222 would be
emitted. Air surveillance is conducted to determine the concentration of radon gas at NFSS
using RadTrack® detectors that are designed to measure alpha particle emissions from both
_isotopes of radon (radon-220 and radon-222) and to collect integrated data throughout the
period of exposure. Because radon-220 is not a contaminant of concern at NFSS, all
concentrations are assumed to be radon-222. Results of quarterly monitoring in 1995 are

- N P oo
"." "‘ ’ "

l presented in Table 4; the corresponding surveillance locations are shown in Figures 1 and 2. The
results are well below the DOE limit of 3.0 pCi/L for radon-222. Nearly all measurements were
g less than detection limit (results ranged from less than 0.3 pCi/L to 0.8 pCi/L, including

' background) and were comparable to the concentrations measured at the five offsite locations.

Results for 1995 were also comparable to 1994 results (BNI 1995c¢).
' 5.3 Radon-222 Flux

? Measurement of radon-222 flux provides an indication of the rate of radon-222 emission from a
surface. Radon-222 flux is measured with activated charcoal canisters placed at 15-m intervals

: across the surface of the WCS for a 24-hr exposure period. Measurements for 1995 are

t. presented in Table 5; measurement locations are shown in Figure 3. '

Tk

Analytical results from 1995 monitoring ranged from 0.02 to 1.89 pCi/mzls. As in previous
years (BNI 1995c), these results are well below the 20 pCi/mzls standard specified in

40 CFR Part 61, Subpart Q, and strongly demonstrate the effectiveness of the containment cell
design and construction in mitigating radon-222 migration.

54 Airborne Particulate Dose

To determme the dose from airbore particulates, airbone panmulate release rates are calculatcd
"y usmg hlstoncal data for site soil contamination and a limited reservoir surface wind erosnon  model
: (EPA 1985). Alrbome particulate release rates are then entcred into thc CAPS8-PC computcr
model (EPA 19923) to perform two calculations. The first calculation estimates the resultant ..
- hypothctncal doses fmm airbome particulates to individuals at the d:stances to the nearcst rcsndence
(1, 100 m southwest ofthc site) and to the nearest commemall’mdusuul fac:hty (510m east ofthe
site). Hypothetlcal doses are then corrected for the occupancy of the nearest residence . :
(24 hout/day) and the nearest commctcxal/‘mdusmal facxhty (40 hom'lweek) The hlghcr of these . v
two.hypothetncal doses then becomcs the hypothetncal anrbome part:culate dose to the mmmally I R
- exgo&ed individual for the. snte. ‘The second calculation estimates the hypothetical airbomne . L

i»—w Iul UENY JETN

latc, collectxve dose to the populauon wnthm 80 km of the site. The second calculatlon also e
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uses a population file (generated from county population densities) to determine numbers of people
in circular grid sections fanning out to 80 km from the center of the site,

The first of the calculations indicates that the 1995 hypothetical airbome particulate dose to the
maximally exposed individual, a resident 1,100 m southwest of the site, was essentially zero
(0.0000015 mrem/yr, or 1.5 x 10® mrem/yr). This value is well below the 10 mrem/yr standard
specified in 40 CFR, Part 61, Subpart H. The second calculation indicates that the hypothetical
airborne particulate collective dose to the population within 80 km of the site was

1.5x10° person-rem/yr (equivalent to 0.015 person-mrem/yr).

5.5 Surface Water and Sediment

*
¥

In 1995, annual surface water and sediment samples were collected at five locations: location 9
(SWSD009) and location 21 (SWSDO021) at the upstream fenceline; location 10 (SWSD010) and
location 22 (SWSD022) onsite along the central drainage ditch; and location 11 (SWSDO011)
downstream, offsite along the central drainage ditch. The tables refer to the sediment sampling
locations by their formal identification numbers, listed above in parentheses; text and figures
refer to the locations by the last digit of the formal identifiers. Surface water samples were
analyzed for radium-226 and total uranium. Sediment samples were analyzed for radium-226,
thorium-232, and total uranium. The 1995 environmental surveillance analytical results for
surface water and sediment samples are presented in Tables 6 and 7, respectively. Sampling
Jocations are presented in Figure 2. Only analytical results with detected values are presented.

o 2
i

‘.
- ~ L . .‘~<.‘

! : _" Analytical results for surface water in 1995 were compared to the DOE DCGs for radium-226
S and total uranium. Because there are no established standards for sediments, the residual soil
cleanup criterion of 5 pCi/g was used to provnde a basis for comparison of radium-226 and
thonum-232 analytical results. The NFSS DOE site-specific soil cleanup criterion of 90 pCilg
) was used as a basis for comparison of total uranium analytical results.

~ Background concentrations were determined by averaging analytical results for 1992 through
" 1995 for the appropnate constituents (1995 only for thorium-232) at surface waterlsedlment
samplmg locations 9 and 21. Surface water and sediment sampling Iocatnon 9 was selected as a
background location because it is at the upstream boundary of the South 31 dramage dltch a
dmnage which eventually j joins the central drainage ditch. Surface water and sediment samplmg
locatlon 21 was selected because it is located upstream, along the NFSS fencelme. where the

2 central dramage ditch first enters the property.
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Surface Water
In 1995 as in previous years (BNI 1995c), surface water analytical results were consistently less
o than the DOE DCGs. Actual results (background not subtracted) are discussed below:

o The 1995 analytical resuits for radium-226 were consistent with historical results and are
indistinguishable from background. The average historical background concentration for
radium-226 in surface water is 0.51 pCi/L. In 1995, radium-226 was detected at only

- location 22 at a trace concentration of 0.47 pCi/L. All radium-226 analytical results for 1995
g were less than 1 percent of the DOE DCG of 100 pCi/L.

o The 1995 analytical results for total uranium are generally consistent with historical results
and are 2 percent or less than the DOE DCG of 600 pCi/L. Total uranium concentrations at
downstream sampling locations 10, 11, and 22 were 9.55, 10.97, and 12.25 pCi/L,
respectively. These values were only slightly higher than the upstream concentrations at
locations 9 and 21, which were 7.85 and 10.90 pCi/L, respectively.

Sediment

5 Sediment concentrations of radium-226, thorium-232, and total uranium were less than the DOE
soil guidelines and were generally indistinguishable from upstream (background) conditions. At
all sampled locations, results were less than the DOE guideline for mixtures of radionuclides
(sum of the ratios). Measure results are presented below (background not subtracted).

o The 1995 analytical results for radium-226 are consistent with historical analytical results.
Radium-226 results from upstream locations 9 and 21 were 2.10 and 1.30 pCi/g,
respci:tively, comparing favorably with the calculated historical background of 1.6 pCi/L.-
The 1995 results of analysis for radium-226 in samples collected at downstream
locatlons 10, 11,'and 22 ranged from 1.30 to 2.30 pCi/g. All radium-226 concentrauons in
sediment were less than the DOE soil cleanup criterion of 5 pCi/g above background.

Downstrv;am thonum-232 nsults ranged from 1.00 to 1.40 pCi/g, and upstream results from
PR - locations 9 ‘and 21 were 1.20 and 1.30 pCi/g, respectively. Al11995 analytncal rcsults for
. thopum-232 samplu were comparable to the historical avmge background concentratnon of
1 3 pleL, thenfon. none of the thorium-232 concentrations in sedxment exceeded the DOE
sonl cleanup cmenon of 5 pClIg above backgtomd. ’ :

0
¥

i locati ,*399: 1 1 agd22 t;nmd from noudetect to 237 pCi/g, consnstent thh historical .
ranal mults'lnd eom'punble to npmeam mlts The DOE-esubhshed me-specxf' ic W
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standard for total uranium is 90 pCi/g above background; the historical and 1995 analytical
results are well below this standard.

; . 56 Groundwater

The locations of environmental surveillance groundwater monitoring wells at NFSS are shown in
Figure 2. Background information, descriptions of activities performed under the groundwater
surveillance program, and surveillance results are discussed below.

. B 5.6.1 Groundwater Flow System

Natural System

e Four unconsolidated units and one bedrock unit are readily identified in the subsurface at the
site. The uppermost unit is composed of a low-permeability silty clay till. Discontinuous sand
A Jenses have been identified and mapped within this clay till. The clay till is underlain by a very
N - low permeability glaciolacustrine clay that is present at varying thickness across the entire site.
The glaciolacustrine clay is underlain by a second glaciolacustrine unit, which consists of sand
3 and gravel; this unit exhibits the highest permeability identified in the shallow unconsolidated
N subsurface materials at the site. This unit is underlain by a dense, silty, glacial till that exhibits
very low permeability. Beneath this till is the shale bedrock.

Groundwater at NFSS occurs in both the unconsolidated deposits and the shale bedrock.. In the
unconsolidated deposits, two distinct groundwater systems are present: the upper groundwater
system, which occurs within the uppermost clay unit, and the lower groundwater system, which
occurs within the sand and gravel unit, the underlying till unit, and the weathered portion of the
bedrock shale. The bedrock groundwater system occurs within the unweathered portion of the
bedrock shale. Regionally, groundwater in both the upper and lower groundwater systems and
the bedrock system flows northwestward toward Lake Ontario. Four-year, representative

o hydrographs for both the upper and lower groundwater systems are presented in Flgures 5 and 6.

. _' Surface dralnage from the site ongmally entered l-‘ounmle. errmle. and Twelvemlle Creeks,

R whrch all ﬂow northward to Lake Ontario.- In the 1940s, a system of drainage ditches was, .

;nstalled to drain surface water to a central drainage ditch. The lnrgest of these dramage ditches,- ' Coo
the central dmnage ditch, sngnnﬁeantly influences groundwater flow in the upper groundwater -

~system near the WCS and drtch ‘ . ~

and the Iow concentranon levels of constltuents fmonitored in the upper groundwater system

: ;indi cate i Jt, fn_nnual monitoring of the Iower groundwater system is not presem)y necessary.
¥ Beca the momtonng wells completed in the upper groundwater system provnde an effectwe
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. system is not routinely monitored as part of the environmental surveillance program. Special
groundwater studies that are conducted periodically at NFSS typically include sampling and
analysis of groundwater samples from the lower groundwater system. These studies help to
verify the effectiveness of the upper groundwater system monitoring well network for

monitoring WCS performance.

Background concentrations for the upper groundwater system were determined by averaging
1992 through 1995 analytical results for the appropriate constituents at the background
monitoring well BO2W20S. This well was selected as the background well because it is distant
and is not downgradient from the WCS.

Water Level Measurements

Sixty-three groundwater monitoring wells are used to monitor groundwater levels in both :he
upper and lower groundwater systems. Water level measurements are obtained using an
electronic depth-to-water meter. Of these wells, 25 are screened in the upper groundwater
system. The screened intervals for wells completed in the upper groundwater zone range from
1.7 to 8.4 m (5.5 t0 27.6 ft) below ground surface. Thirty-eight of these wells are screened in the
lower groundwater system. The screened intervals for wells completed in the lower groundwater
zone range from 7.7 to 14.0 m (25.2 to 46.0 ft) below ground surface. Groundwater monitoring
wells are located primarily on the perimeter of the WCS and along the northern property

fenceline (Figure 4).

In most monitoring well pairs, groundwater elevations of the upper groundwater system are
greater than those of the lower groundwater zone, indicating a downward, vertical hydraulic
gradient. In some monitoring well pairs near the central drainage ditch, groundwater elevations
of the upper groundwater system are less than those of the lower groundwater system, indicating
an upward, vertical hydraulic gradient. o

In the upper groundwater system, the depth to water ranged from about -0.080 m (slighfly

o anésjan)to 3.88 m (-0.26 to 12.72 ft) below ground surface during the year. Water le\)el .

. ﬂutfmatidns in the upper groundwater system in 1995 were on the order of 1.6 m (5.2 'ﬁ).‘?jln the

U loiyér gmund“ia_ter system, the depth to water ranged from about 0.91 03.94m (3.0 tiov 1‘2.94 ft)

' below ground surface during the year. Water level fluctuations in the lower groundwater system
in 1995 were on the order of 0.94 m (3.1 ft). A review of Figures 5 and 6 irdicates that the upper

5 groundwatzr system responds more rapidly than the lower groundwater system to seasonal

; ﬂuctuat},ons in groundwater recharge and the effects of watering the WCS ic)'mainﬁin the

appropriate soil-moisture content in the capping material. Groundwater level ﬂuctum?ns in the
lower groundwater system occur over a significantly longer period than in the upper groundwater
system, indicatipg that the glaciolacustrine clay aquitgxd slows and dampens recharge to the

e 1:,'-&-:;3345}{};@;""‘,".-.”, P i o . )
lower groundwater system. * : S e

£




PR

' Groundwater.elevatnons during the seasonal hngh condition (February 3, 1995) mnged ﬁ'om

FUSRAP Technical Memorandum No. 158-96-009 Rev. 0 142 614

ESTM 1995 -NFSS

Figures 7 (upper groundwater system) and 8 (lower groundwater system) present piezometric
surfaces and groundwater flow directions representative of high condition in the upper
groundwater system. Figures 9 (upper groundwater system) and 10 (lower groundwater system)
present piezometric surfaces and groundwates flow directions representative of low condition in
the upper groundwater system.

Groundwater Flow

Groundwater occurs in near-surface alluvial sediments consisting mostly of horizontal layers of
unconsolidated sand, silt, and clay. Two groundwater systems monitored at the site are
associated with the uppermost clay unit and the sand and gravel unit, correspdnding to the upper
and Jower groundwater systems, respectively. Hydrologic data indicate that the upper clay unit
and the lower sand and grave! unit are hydraulically isolated by the glaciolacustrine clay unit,
which is present across the entire site.

Generally, groundwater flows northwestward across the site at a gradient of about 0.004 to 0.03
(in the immediate vicinity of the central drainage ditch) in the upper groundwater system. In the
lower groundwater system, groundwater flow in the northern portion of the site is generally
northwestward. A persistent area of elevated groundwater elevations located in the vicinity of
the southwestern corner of the WCS existed throughout 1995. Additionally, groundwater flow in
the eastern portion of the site appears to be influenced by pumping on the adjacent property
(Modern Landfill). In this portion of the site, groundwater flow is toward the east and southeast.

The flow in the upper groundwater system is strongly influenced by the central drainage ditch
during periods of relatively high groundwater levels. As indicated in Figure 9, during periods of
low groundwater levels, the frequent watering of the WCS creates a groundwater mound in the
vicinity of the WCS and consequently induces radial flow in the upper groundwater system.
This is a localized effect and only temporarily affects the overall northwest tegiotml flow.'A .
groundwater flow velocity of 38 cm/yr (15 in./yr) has previously been estimated at NFSS

J(DOE 1994) _This velocity does not necessarily represent the rate at which a contammant could
mtg'ra e, because contammant-dependent transport factors such as retardation (caused by..

mena such as binding to clay pamcles)can slgmﬁcantly slow the rate of transport. o

95 07 m (31 1 91 ft) above mean sea level at BH48 to 97.39 m (319.51 ft) above mean sea level at
BOZWZOS Groundwater clevations during the seasonal low condition (September 21,1995) . .
ed‘from 93.26 m (305.98 ﬁ) above mean sea level at 0W098 1096.57 m (3 16.82 ﬂ) above




“The hydrochemical nature of the groundwater from both the upper and lower groundwater

- 6,830 pg/L (A50) to 60,500 pg/L. (OW17B), consistently greater than the NYSDEC groundwater

|n 1 995, gx-ogndwapr samples collected from 8 groundwater monitoring wells completed in the A
. upper groundwater system were analyzed for radium-226 and total uranium. Well A42 was not.
"jsampled in 1995 because it is completed in a discontinuous sand lens; consequf:mly, groundwater

- nor would they be ;"epmemative of pb'temial contaminant migration from the wCs through the
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56.2 Groundwater Quality

Field Parameters

Table 8 presents a summary of field parameters coliected during environmental surveillance
sampling in 1995 at NFSS.

Water Quality Parameters

systems is presented in the trilincar Piper diagram, Figure 11. This diagram provides a graphical
presentation of inorganic water analyses and allows the determination of inorganic
hydrochemical type. Recently recharged water in many aquifers is typically dominated by a
calcium/bicarbonate hydrochemical type. This condition plots in the upper left-hand field of the
diagram. Natural softening of groundwater via ion exchange with the soil or rock matrix
(sodium for calcium) to a sodium/bicarbonate hydrochemical type generally occurs with
extended residence time and/or distance traveled in the aquifer (upper right-hand field of the
diagram). Oldest waters are generally dominated by the sodium/chloride type and plot in the
lower right-hand field of the diagram. These waters represent stagnant or connate groundwater

types.

At NFSS, the upper groundwater system water quality parameters plot primarily in the upper
lef-central portion of the diagram, in the calcium/bicarbonate field, indicating relatively recently
recharged groundwater. The lower groundwater system water quality parameters plot in the
upper right portion of the diagram, indicating sodium/bicarbonate groundwater conditions, which
typically indicate longer residence times or distance traveled. It is likely that the primary
recharge of the lower groundwater system occurs at the base of the Niagara Escarpment, situated
approximately 3.2 km south of the site (DOE 1994). Both groundwater systems are plotted on -
Figure 11; 1995 water quality parameter data are provided in Tables 9 (anions) and 10 (metals).

TDS results in all wells (ranging from 834 to 1,900 m/L; Table 9) are above the ’NYSDEC water

quality standard (500 mg/L). Sodium results indicate that groundwater is naturally slightly
saline in the region (Table 10). Sodium was detected in all wells at concentrations yangin'g from

quality standard for sodium (20 pg/L). There are no Federal standards for sodium or TDS.

563 Groundwater- Radioactive Constituents

- samplescollectedfromthnswell‘would not be representative of conditions in the upper clay unit
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upper clay unit. Environmental surveillance analytical results for radioactive constituents in
groundwater are presented in Table 11. Only results for detected analytes are presented.
Historical and current analytical results for radium-226 and total vranium concentrations
(background not subtracted) in groundwater samples are presented in Figures 12 and 13,

respectively.

Upper Groundwater Zone Results

Al analytical results for radium-226 and total uranium in groundwater were well below the DOE
DCGs. Consistent with previous years (BNI 1995¢), radium-226 concentrations were
indistinguishable from background.

3 e Radium-226 results in groundwater in 1995 ranged from nondetect to 0.24 pCi/L, and were
£ comparable to the average historical background concentration (sampling location
B02W20S) of 0.22 pCi/L. The DOE DCG for radium-226 is 100 pCi/L above background.
As shown in Figure 12, radium-226 concentrations in groundwater at NFSS have been
consistently low, with all measured concentrations (background not subtracted) less than

1 pCi/L.

e The average historical background concentration (sampling location BO2W20S) of total ,
uranium in groundwater was determined to be 7.73 pCi/L. Uranium was detected in all
sampled wells with results ranging from 6.16 to 36.90 pCi/L. None of the 1995 analytical
results exceeded the DOE DCG for uranium of 600 pCi/L above background, consistent with
the historical results presented in Figure 13 (measured results, background not subtracted).
Since 1992, total uranium concentrations in all sampled wells have been less than 60 pCi/L.

5.6.4 Groundwater - Chemical Constituents

Metals

The 1995 environmental surveillance analytical results for metals in groundwater are presented
in Table 10. Only results for detected analytes are presented.

» Groundwatcr at NFSS is not used as a pubhc drinking water supply; however, to provide a

conservatlve basis for comparison of analytical results, SDOWA MCLs and New York State

. Water Quahty Regulation Class GA standards were used. Although copper. lead, and vanadium
.- are present in groundwater monitoring wells at NFSS, the 1995 analytical results indicate that

. neither the SDWA MCLs nor the New York State Water Quality Regulation Class GA standards

N féf thm metals were exceeded atany of the wells. The 1995 metals results show a declme in
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those wells where copper was detected, the results ranged from 7.1 (A45 QC duplicate) to
8.8 pug/L (A45). The SDWA MCLs for copper are 1300 pg/L and the New York State Water
Quality Regulation Class GA standards are 200 pg/L.

In 1995, two wells (OWO0SB and B02W20S) showed traces of lead. The analytical resuits
ranged from nondetect to 0.6 pg/L. The SDWA MCLs are 15 pg/L and the New York State
Water Quality Regulation Class GA standards are 25 pg/L for lead.

In 1994, the maximum concentration of vanadium was 53.4 pg/L in well A45. In 1995, only
one sampled well (OW04B, 7.1 pg/L) showed traces of vanadium [five of nine in 1994

(BNI 1995¢)]. Well OW04B showed no traces of vanadium in 1994. Neither SDWA MCLs
nor New York State Water Quality Regulation Class GA standards have been established for
vanadium.

Organics

Analyses for total organic carbon (TOC) were conducted in groundwater as a screening tool for
organics because a previous soil-gas investigation had indicated that volatile organic constituents
might be present onsite. Historical and 1995 analytical results (Table 9) do not indicate elevated
TOC concentrations. Analytical results for groundwater samples collected in July 1995, as part
of a data gap investigation to resolve the soil-gas survey results, confirm that volatile organic
constituents are not currently present in the groundwater.

6.0 CONCLUSIONS

A. External Gamma Radiation
" The 1995 dose to a hypothetical maximally exposed individual has bcen calculated at0
mrem/yr abov: ba;kground

B.\ Radon Gas
Rcsults of the 1995 radon gas survcnllancc program indicate that the combmed
f'_ radon-220 and radon-222 concentratlons at the site were consnstcntly low (nondetect to
0. 3 pr/L, mcludmg background) and i m many cases were at or below the detectlon limit.
All radon gns concentratlons at NFSS were well below the DOE lnmlt for radon-222 of

%dgrq ?f 39 pCl/mzls specnﬂed m 40 CFR Part 61, Subpm Q ol' the Nmoml Emlsslon

Standards for Hmrdous Air Polllliants (NESHAPs) Radon-222 ﬂux mcasurcments

‘A
R
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: ranged from 0.02 to 0.34 pCV/ m?/s, strongly demonstrating the effectiveness of the
containment cell design and construction in mitigating radon-222 migration.

D. Airborne Particulate Dose
The 1995 hypothetical airborne particulate dose from the wind erosion of soil to an

individual 1,100 m southwest of the site is 1.5 x 10 mrem/yr. The 1995 hypothetical
airborne particulate collective dose to the population within a 80-km radius of the site
has been calculated at 1.5 x 10”® person-rem/yr. The hypothetical dose to an individual
is essentially zero relative to the 10 mrem/yr standard in 40 CFR Part 61 Subpart H of

NESHAPs.

E. Cumulative Dose from External Gamma Radiation and Airborne Particulates
The 1995 cumulative external gamma radiation and airborne particulate dose to an
individual is 1.5 x 10 mrem/yr. This value is essentially zero when compared to the

DOE DCG of 100 mrem/yr.

. F. Surface Water
Radium-226 concentrations (nondetect to 0.47 pCi/L) in surface water samples were 0 to

0.5 percent of the DOE DCG (100 pCi/L).

; : Total uranium concentrations (7.85 to 12.25 pCi/L) in surface water samples were all

2 percent or less than the DOE DCG (600 pCi/L).

G. Sediment
Radium-226 concentrations (1.30 to 2.30 pCi/g) and thorium-232 concentrations (1.00to

140 pCi/g) in sediment samples were less than the DOE soil cleanup level gundehne for
each |sotope (5 pCi/g above background). , o

Total uranium concentratnons (1. 83 t0 3.79 pCi/g) in sedlment samples were 2 to 4 |

percent of the DOE site-specific soil cleanup level (90 an/g above background).

';,.Groundw:ter ‘ : I
- Radium-226 concentrations (nondetect to 0.24 pC:/L) in groundwater sdmp}le{were e
mdnstmgmshable from background S R

vly_apphcable to the groundwater | .
"NFSS WPW md ‘“d concenmuons_m 1 sa'm'ples were, ull well '

&!u‘ a - ' ‘“Whl‘

beloJihe estabhshed Federal pnmary and secondary SDWA MCLs and the stm-:c
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Class GA groundwater standards. There are no standards for vanadium provided in these
regulations. Results for TDS and sodium were greater than state standards in all
sampled wells.
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Table 1

1995 Sampling Summary
Niagara Falls Storage Site

142614

Weil 1D/

Sampling Location

Radioactive
Q1* Q2 Q3 Q4]Q1 Q2 Q3 Q4

Metals

Water Quality
Q1 Q2 Q3 Q4

TOC

Q1 Q2 Q3 Q4

Groundwater
OWO04B

OwWo06B
0Owo07B

OW15B
OW17B
B02W20S
A4S
AS0

AR N N U U U W N

AU N U U U U N

AL N N N NN NN

AR N N N W N

Surface Water
SWSDO005*
SWSD010
SWSDO11
SWSDO021
SWSD022

A N N NN

Sediment
SWSD009*
SWSD010
SWSDO11
SWSDO021

SWSD022

AN N N Y

External Gamma
Rxdiation

00 )

v

TSEALY

L N N N N N S R N

R R N N RN
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Table 1
1995 Sampling Summary
Niagara Falls Storage Site

Page2of2 °

WellID/

Radioactive
Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4]Q1 Q2 Q3 Q4

Metals  [Water Quality

TOC
Q1 Q2 Q3 04

Radiation

{continued)
116
120
121
122
123

J F
1

- '

Sampling Location

External Gamma

AN N NN

AN N N

Radon-220/
. Radon-222
1
7
3
10
11
12
13
15
18
21
23
24
28

‘ - ! V‘N.'

NN N L UL L N N U O U U N U U U N . T T

SN U U U UL UL UL UL UL N U UL N N N NRN
LN SRS N N U U G U U U SE UL U N N N N NN

LN N L L U N U U U N U U U U O U T T N N

4‘" L

: bydtelutnoqmdi g%lbefomahdentxﬁapmaﬂcdmﬂnhblc
: nt“SWSDOO9uLou661f9 TR



Tnble 2
1995 Sampllng Locatnons and Analytical Methods
a Nugara Falls Storage Site
‘- External Gamma Rndutxon and Air (Radon Gas) -

“Analytical

- Technique Method*

IR

b”é’ orv:Measurements:

Extemal gamma radiation

Thermoluminescence - TETLD®

Radon-220 / Radon-222

Radtrack®

1,7,8,10,11, 12, 13, 15, 18,
21,23, 24, 28, 29, 36,
105, 112, 116, 120, 121, 122, 123
(Figure 3)

LAACC® /y-spec

Storage Pile (Figure 4)




Table 2
1995 Sampling Locations and Analytical Methods

Niagara Falls Storage Site

- Groundwater -

..........

EPA® 360.1

i Electrometric N/A A45, AS0,
Turbndlty I Turbidimetric EPA 180.1 OWO04B, OW06B, OW07B,
Temperature 11 Electrometric EPA 170.1 OWI15B, OW17B, B02W20S
Specific conductivity 11 Electrometric EPA 120.1 (Figure 3)
pH It Electrometric EPA 150.0
" [Radiological |  Total yranium 4 KPA* ASTM'D-5174
a R?dium-226 \4 Alpha spec EPA 903.1
_JChemical Copper 111 ICPAES® EPA 6010A AdS, AS0,
' Lead 11 GFAA* EPA 7421 OW4B, OW6B, OW7B,
Vanadium 111 ICPAES EPA 6010A OW15B, OW17B, B02W20S
Calcium 111 ICPAES EPA 6010A (Figure 3)
Magnesium il ICPAES EPA 6010A
Potassium 111 ICPAES EPA 6010A
- Sodium 111 ICPAES EPA 6010A
Chloride 11 Colorimetric EPA 325.2
- Sulfate . 11 Turbidimetric EPA 375.4
" Phosphate =P~ 111 Colorimetric EPA 365.2
- Carbonate I Titrametric EPA 310.1
" Bicarbonate - I Titrametric EPA 310.1
: ‘Nitrate-N - 111 Colorimetric EPA 353.2
| Total dissolved solids] 111 Gravimetric EPA 160.1

YAREA N




Table 2

1995 Sampling Locations and Analytical Methods
~ Niagara Falls Storage Site

- Surfaee Water and Sediment -

+~Dissolved oxygen - Il Electrometric EPA 360.1
Surface water . Eh ' Il Electrometric N/A SWSD009, SWSD010
S Turbidity I Turbidimetric EPA 180.1 SWSDO11
Temperature 11 Electrometric EPA 170.1 SWSDO021, SWSD022
Specific conductivity 1l Electrometric EPA 120.1 (Figure 5)
: pH ’ Il Electrometric EPA 150.0

Total uranium Vv KPA ASTM D-5174
Surface water Radium-226 \4 Alpha spec EPA 903.1 SWSD009, SWSD010,
< : SWSDO11
Radiological, Total uranium \% KPA ASTM D-5174 SWSDo021, SWSD022
Sediment Thorium-232 v Alpha spec EMD Th-01 (Figure 5)
Radium-226 \Y Alpha spec EPA 903.0

a. Analytical methods for radioactive constituents have been adapted from the referenced method as well as other methods
b. Tissuc-cquivalent thermoluminescent dosimeter
c. Large area activated charcoal canister
d. Environmental Protection Agmcy
e.- Kinctic phosphomoenec analysxs
f. American Soacty for Tesnng and Materials

h.: Graphne fuxmcc atomic. absorptmn

- &1 g, Inductively coupled plasma atomic umssxon spectrophotometry

S Text and ﬁgum ‘refer to surface water and sediment sampling locations by the last nonzero digit of the formal identifier presented in o
fa the table (¢.g., SWSD009 is Location 9) -
g Envuonmcntal Mnsumments Laboratory >
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Table 3 "ALG gy
1995 External Gamma Radiation Dose Rates
Niagara Falls Storage Site

. .

TETLD® TETLD
Monitoring Readings Corrected”® Monitoring Readings  Corrected
Location (mrem/yr) (mrem/yr) Location (mrem/yr) (mrem/yr)
NFSS 1 71.6 -4.6 wCs ¢ 3 69.6 -6.7
Perimeter 1 66.6 . <97 Perimeter 8 70.6 -5.6
- 7 666 9.7 10 710 52
' 7 616 87 10 740 22
11 640 -124 18 806 4.5
' 11 660 -10.3 18 750 -12
12 640 -12.4 21 728 34
12 668 95 21 730 32
13 684 19 23 T4 38
- 13 654 -10.9 23 732 3.0
! 15 773 12 24 648 -11.6
15 728 34 24 666 9.7
. 28 76.4 03 Background 105 - -
28 720 42 105 - -
29 718 4.4 112 602 -16.2
29 768 0.7 112 614 -89
36 712 5.0 116  66.8 9.5
36 726 3.6 116 664 99
122 786 2.5 120 866 10.7
122 7238 3.4 120 870 11.1
71.0

I;'omlouﬁon lleaucmtothelabomaryfonmlyﬂs
Y isthemgeolreponedvaluuulowmllz 116 120, andnl



Table 4
1995 Combined Radon-220 and Radon-222 Concentrations *
Niagara Falls Storage Site

. : Average Concentration (pCi/L)
. Monitoring 01/10/95° 04/13/95°¢ 07/11/98°¢ 10/23/98¢
. Location ® 04/13/9% 07/11/98 10/23/98 01/30/96
- ) NFSS 1 03+ 03* 03+ 03°*
' Perimeter 7 03* 0.3+ 04 0.3*
g ' 11 03* 03+ 03* 03+
3 12 03* 0.3+ 03* 03¢
QCduplicate® 12 03* 0.4 03* 03*
B 13 03¢ 03* 03+ 03+
15 03* 03* 03* 0.8

Ll 28 03+  03* 03 03+

29  03* 03 0.3 03*
36 03 03* 03* 03*
122 03* 03* 03* 03*
123 03+ 03+ 0.3 03*
WCS* g8 03+ 03* 0.4 03+
Perimeter 10 03* 03* 03+ 03*
18 03+ 03* 0.3 03*
21 03* 03* 0.4 03*
23 03* 03* 03* 03¢
24 03* 03* 0.3 03°*
Background 105 03 °* 0.3 03 03*
112 03* 03* 03* 03
116 03°* 03°* 03* 03*
120 03+ 03* 03 03
121  03°* 03* 03* 03*.

a. 1995 radon gas concentrations were measured with RadTrack° dctectors
'Ihwedctectors measure the combined concentration of radon-220andradon-222
. in air.” Historically, radon-220 has not been detected at NFSS. :
b metonnglomﬁonsareshownonﬁgumlandZ
,.-c‘Detectorswercumalledandmnovedontbedawhstcd ' C
_d.,,Athtyemtrol(QC)duphwteucolleaedatthemnmandlocanonandu

Ky

‘)Indmtadetcctxonhmshsmponed Actbalmultnslcssﬁlant}usvalue.
' pC|=0037beoquml :
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) Table 5 4
1995 Radon-222 Flux Monitoring Results *
Niagara Falls Storage Site
Page1of2
Radon-222 Flux Radon-222 Flux ) Radon-222 Flux
Sample ID Ci/m’/s Sample ID  (pCi/m’/s Sample ID Cilm’/s
202-RF-001 0.18 %002 202-RF-038  0.11+0.02 202-RF-075  0.040.01
, 202-RF-002 0.1210.02 202-RF-039  0.07+0.02 202-RF-076  0.16+0.02
202-RF-003  0.340.03 202-RF-040  0.120.02 202-RF-077  0.12£0.02
202-RF-004  0.06 +0.02 202-RF-041  0.17+0.02 202-RF-078  0.10:0.02
202-RF-005 0.13:0.02 202-RF-042 0.18+0.02 202-RF-079  0.07+0.01
5 202-RF-006 0.13+0.02 202-RF-043  0.10+0.02 202-RF-080  0.04 £ 0.01
3 202-RF-007  0.09+0.02 202-RF-044  0.09+0.02 202-RF-081  0.050.02
3 202-RF-008 0.17+0.02 202-RF-045  0.16+0.02 202-RF-082  0.060.01
e 202-RF-009  0.090.02 202-RF-046  0.06+0.02 202-RF-083  0.07+0.02
- | 202-RF-010  0.10+0.02 202-RF-047  0.06+0.02 202-RF-084  0.06 +0.02
4 202-RF-011  0.06 +0.02 202-RF-048  0.11+0.02 202-RF-085  0.13+0.02
202-RF-012  0.07+0.02 202-RF-049  0.090.02 202-RF-086  0.07+0.02
202-RF-013  0.13+0.02 202-RF-050  0.09+0.02 202-RF-087  0.07£0.02
202-RF-014  0.13+0.02 202-RF-051  0.08+0.02 202-RF-088  0.11%0.02
202-RF-015  0.11+0.02 202-RF-052  0.11£0.02 202-RF-089  0.06 0.02
3 202-RF-016  0.15+0.02 202-RF-053  0.12+0.02 202-RF-090  0.07+0.02
g 202-RF-017 0.14+0.02 202-RF-054  0.14 £0.02 202-RF-091  0.08+0.02
202-RF-018  0.090.02 202-RF-055  0.11£0.02 202-RF-092  0.07£0.02
202-RF-019  0.08 +0.02 202-RF-056  0.22+0.02 202-RF-093  0.08 +0.02
202-RF-020  0.20+0.02 202-RF-057  0.07£0.02 202-RF-094  0.050.02
202-RF-021  0.16+0.02 202-RF-058  0.100.02 202-RF-095  0.04 £0.02
202-RF-022 0.16%0.02 202-RF-059  0.11%0.02 202-RF-096  0.08 +0.02
202-RF-023  0.090.02 202-RF-060  0.07+0.02 202-RF-097  0.03 +0.01
- 202-RF-024 -® 202-RF-061  0.14+0.02 202-RF-098  0.04+0.02
202-RF-025  0.11:0.02 202-RF-062  1.89%0.05 202-RF-099  0.070.02
" 202-RF-026 0.34+0.02 202-RF-063  0.08 +0.02 202-RF-100  0.050.01
202-RF-027  0.09£0.02 202-RF-064  0.08+0.02 202-RF-101  0.08 £0.02
- 202-RF-028  0.080.02 202-RF-065  0.11%0.02 202-RF-102  0.02+0.01
. '202-RF-029 0.10%0.02 202-RF-066  0.110.02 202-RF-103- . 0.06 +0.01
- 202-RF-030  0.080.02 202-RF-067  0.09+0.02 202-RF-104  0.07:+0.02
. [202-RF-031 - 0.12£0.02 202-RF-068  0.09+0.02 202-RF-105  0.03 +£0.01
© 0/202-RF-032  0.30£0.02 202-RF-069  0.1240.02 202-RF-106 ~ 0:17£0.02
“..o o 202-RF-033  0.12£0.02 202-RF-070  0.07£0.02 202-RF-107  0.13£0.02
. - 202-RF034 = 0.040.02 202-RF-071  0.110.02 202-RF-108  0.08:+0.02
.. 202-RF-035.: 0.10£0.02 202-RF-072  0.1210.02 202-RF-109  0.09%0.02
L% 202-RF-036 - 0.11:£0.02 202-RF-073  0.12£0.02 - . 202-RF-110 . 010002
" 7202-RF-037 ' 0.250.02 202-RF-074  0.08+0.02 202-RF-111 010002




Table 5
1995 Radon-222 Flux Monitoring Results *
Niagara Falls Storage Site

Page2of2
Radon-222 Flux Radon-222 Flux Radon-222 Flux
Sample ID Ci/m’/s Sample ID Ci/m’/s SampleID  (pCi/m’/s)
202-RF-112 0.11+0.02 202-RF-147 0.10%0.02 QC duplicates®
202-RF-113  0.05x0.0] 202-RF-148  0.08 £ 0.02 202-RF-010 0.13+0.02
202-RF-114  0.03x0.02 202-RF-149  0.06 £ 0.02 202-RF-020 0.28 +0.02
202-RF-115  0.04 £0.01 202-RF-150  0.08 £0.02 202-RF-030 0.08 £ 0.02
202-RF-116  0.05x0.02 202-RF-151 0.05%0.02 202-RF-040 0.16 £ 0.02
202-RF-117 0.09x0.02 " 202-RF-152  0.03+0.02 202-RF-050 0.12+0.02
202-RF-118 0.11£0.02 202-RF-153 0.03+0.02 202-RF-060 0.07£0.02
202-RF-119 0.05+0.02 202-RF-154  0.06+0.02 202-RF-070 1.07+0.02
202-RF-120 0.05+0.01 202-RF-155  0.05+0.02 202-RF-080 0.07+0.01
202-RF-121  0.04 £ 0.02 202-RF-156 0.06 £ 0.02 202-RF-090 0.05+0.02
202-RF-122 0.08 +0.01 202-RF-157 0.05+0.02 202-RF-100 0.04 £ 0.02
202-RF-123 0.04+0.01 202-RF-158  0.05+0.02 202-RF-110 0.08 £ 0.02
202-RF-124 0.06 £ 0.02 202-RF-159 0.10+0.02 202-RF-120 0.06 + 0.02
202-RF-125 0.10+0.02 202-RF-160 0.05+0.02 202-RF-130 0.06 £0.02
202-RF-126 . 0.05+0.02 202-RF-161  0.09 £ 0.02 202-RF-140 0.07 £ 0.02
202-RF-127 0.09%0.02 202-RF-162  0.13+0.02 202-RF-150 0.06 £ 0.02
202-RF-128 0.04£0.02 202-RF-163  0.11 £0.02 202-RF-160 0.05 +£0.02
202-RF-129  0.09+0.02 202-RF-168  0.10+0.02 202-RF-170 0.13+£0.02
202-RF-130  0.09£0.02 202-RF-164  0.06 % 0.02 202-RF-180 0.08 £ 0.02
202-RF-131 0.04£0.02 202-RF-165 0.02%0.02
202-RF-132  0.04x0.02 202-RF-166  0.09 £ 0.02
202-RF-1233  0.04+£0.02 202-RF-167 0.04 £ 0.02
202-RF-134 0.06 £ 0.02 202-RF-169  0.06 £ 0.02
202-RF-135 0.08£0.02 202-RF-170  0.13x0.02
202-RF-136 0.09£0.02 202-RF-171  0.11%0.02
- 202-RF-137 0.07+0.02 202-RF-172  0.08 £ 0.02
'202-RF-138  0.07+0.02 202-RF-173  0.07x0.02
. 302'-RF-139V - 0.07x0.02 202-RF-174  0.090.02
" 202-RF-140 0.06 % 0.02 202-RF-175  0.09+0.02
202-RF-141 - 0.04 +0.02 202-RF-176  0.04 £ 0.02
' 202-RF-142 - 0.05+0.02 202-RF-177 0.11x0.02
L 73:;,_202-RF-lv43‘ 0.06 £ 0.02 202-RF-178  0.11£0.02
= -~ 202-RF-144 0.11% 0.02 202-RF-179 0.33+0.03
o 202—RF-145 "~ 0,062 0,02 202-RF-180  0.09x0.02
- 202-RF-146 - 0.04 +0.02

m
-Note: The EPA standard for radon-222 flux is 20 pCl/mzls

a.Radon-ZZZﬂuxmsumnsmtakmdunngtbcseomdquancthune 1995.

b‘mamstctwudamagedpnortomcnptatdwlabomory The laboratory did
‘ot analyze 202-RF-024. 7
c.The umsters m oounted twice in the laboratory as quality control (QC) duplicates in ordcr to

ST S R L




Table 6

1998 Surface Water Analytical Results - Radioactive Constituents
Niagara Falls Storage Site

Result Above
Sampling  Date Result® BNI MDA® Background®  DCG’
Location® Collected  Analyte (pCi/L) Flag® (pCVL) {pCVL) (pCVL)
SWSDO010 04/20/95 Radium-226 0.09 £0.10 U 017 -0.42 £0.20 100
-04/20/95 Total uranium 955 £1.15 0.02 3.04 £1.21 600
SWSDO11 04/20/95 Radium-226 0.08 +0.09 uj 012 -0.43 £0.19 100
04/20/95 Total uranium 1097 £1.29 0.02 446 =134 600
SWSDO11 04/20/95 Radium-226 0.02 £0.05 Ul 016 -0.49 +0.18 100
QC duplicate® 04/20/95 Total uranium  10.70 +1.29 0.02 419 £134 600
SWSD022 04/20/95 Radium-226 0.47 £0.31 0.32 -0.04 £0.35 100
04720/95 Total uranium  12.25 1.49 0.02 574 £1.53 600
SWSD009 04/20/95 Radium-226 0.16 £0.18 Uy 0.29 -0.35 £0.25 100
Background  04/20/95 Total uranium 785 £095 0.02 134 £1.01 600
SWSDo021 04/20/95 Radium-226 0.25 £0.26 Ul 0.49 -0.26 +0.31 100
mmd 04/20/95 Total uranium  10.90 + 129 0.02 439 +134 600

a. Text and figures refer to surface water sampling locations by the last one or two digits of the formal

identifier presented in th
b. Results reported with () radiological error quoted at
c. Bechtel National, Inc. data qualifier flags:

UJ = Analyte was undetected; estimated value report

the associated error.
d. Minimum detectable activity

¢. Historical (1992-1995) average background for s
radium-226 and total uranium, respectively. Associat

was calculated: (6rTOP s + €ITO  backgroud)
£ DOE derived concentration guide for water.

g. A quality control (QC) duplicate is collected at the same time
the same method for use in evaluation of preci

e table (¢.g., SWSDO10 is location 10, SWSD009 is location 9).
2-sigma (95 percent confidence level).

and location and is analyzed by
sion in sampling and analysis.

ed. The result is below the MDA or less than

urface water (pCi/L) is 0.51+0.17 and 6.5120.36 for
ed error term for result above background




Table 7

1995 Sediment Analytical Results - Radioactive Constituents
Niagara Falls Storage Site

Result Above  Cleanup
Sampling  Date Result® BNI MDA® Background® Criteria®
Location® Collected  Analyte (pCi/g) Flag® (pCi/g) (pCi/g) (pCig)
SWSDO010  04/20/95 Radium-226 1.30 £ 041 0.20 -0.30 +0.44 5
04/20/95 Thorium-232 1.40 +0.43 0.09 0.10 +0.52 5
04/20/95 Total uranium 237 £0.24 0.07 -1.34 £0.30 908
SWSDO11  04/20/95 Radium-226 2.00 £ 0.53 0.19 0.40 £ 0.56 5
04/20/95 Thorium-232 1.10 £0.39 0.06 -0.20 +0.49 5
04/20/95 Total uranium 1.83 +£0.18 U 0.07 -1.88 +0.26 90
SWSDOI1  04/20/95 Radium-226 230 +0.81 047 0.70 +0.82 5
QC duplicate® 04/20/95 Thorium-232 1.00 £0.38 0.12 -0.30 +0.48 5
04/20/95 Total uranium 2.03 £0.20 0.07 -1.68 +0.27 90
SWSD022  04/20/95 Radium-226 230 +£0.54 0.12 0.70 +0.57 5
04/20/95 Thorium-232 130 £ 0.42 0.09 0.00 +0.51 5
04/20/95 Total uranium 1.90 £0.19 U 0.07 -1.81 £0.26 90
SWSD009  04/20/95 Radium-226 2.10 £0.49 0.17 0.50 £ 0.52 5
Background  04/20/95 Thorium-232 1.20 £ 040 0.09 -0.10 £ 049 5
04/20/95 Total uranium 3.79 £0.38 0.07 0.08 +0.42 90
SWSD021 04/20/95 Radium-226 1.30 £0.42 0.21 -0.30 + 0.45 5
Background  04/20/95 Thorium-232 1.30 £0.41 0.05 0.00 +0.50 5
04/20/95 Total uranium 2.10 +0.21 0.07 -1.61 +0.28 90

a. Text and figures refer to sediment sampling locations by the last one or two digits of the formal
- identifier presented in the table (¢.g., SWSDOI10 is location 10, SWSD009 is location 9).
b. Results reported with (2) radiological error quoted at 2-sigma (95 percent confidence level).
c. Bechtel National, Inc. data qualifier flags:
U = The analyte was not detected. Total uranium was present in the associated laboratory
blank. If the sample result is less than 5 times the blank contamination the result is nodetect.
d. Minimum detectable activity
e. Historical (1992-1995) average background for sediment is 1.6+0.17 and 3.7120.18 pCi/g for
~© . radium-226 and total uranium, respectively. Background (1995 oaly) for thorium-232 is
- 1.340.29 pCi/g. - Associated error term for result above background was calculated:
(1107 oot + E1TO st ground) :
f. DOE soil cleanup criteria, averaged over topmost 6 in. (15 cm) of soil. Because there are no standards
- for radioactive constituents in sediment, these soil values are used to provide a basis for comparison
- of sediment results.
-~ 8. NFSS proposed site-specific cleanup criterion for total uranium.
T h.Aquhtycontrol (QC) duplicate is collected at the same time and location and is analyzed by

" the same methiod for use in evaluation of precision in sampling and analysis.

R
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Table 8 -
1995 Field Parameter Summary
N Niagara Falls Storage Site
- Sampling " Dae  Temp pH Spec. Cond*  DO° Eh Tubidity ~ Purge Dudﬁ}e
A Location - (°C) (mS/cm) ML) (mV)° (NTU) Volume' (GP
. GROUNDWATER
A4S 04125195 9.9 6.84 1.874 0.69 86 8 3.12 0.12 ’
A50 04725195 9.7 7.43 1.570 5.25 134 13 1.13 0.08 '
OWO4B  04/25/95 8.1 7.19 1.440 1.19 128 77 2.36 0.08
s OW06B 04725195 92 - 114 2.0 5.01 167 4 2.6 0.12
OWO07B  04/21/95 9.6 741 1.634 6.96 130 3 2.6 0.08
OWISB 0424195 10.7 7.74 2.10 0.94 46 171 1.04 0.12
- OWISB  04/24/95 8.5 7.28 1.504 4.79 147 6 1.9 0.12
2w OWI7B 04725195 9.4 7.94 1.488 9.65 131 4 1.25 0.05
S BOZW20S  04724/95 9.4 7.90 1.074 3.23 49 13 1.56 0.08
SURFACE WATER
g SWSD029  04/20/95 8.6 6.82 1.030 6.01 152 18 £ .
SWSD0I0 042095 122 1.18 0.540 6.84 203 46 - -
2 SWSDOI1 0472095 74 7.95 1.048 7.81 197 9 - -
o SWSD021 0472095 123 7.20 1018 7.46 184 81 - -
SWSD022 0472095  11.2 8.01 1.042 8.01 186 126 - -
; S a. Specific Conductance, mésured_in milliSiemens/centimeter (mS/cm) -
& . b_ D. I C . ) \P\
c. Oxidation/reduction potential, measured in milliVolts (mV) LS
d. Nephelometric turbidity units _ : L)
e.,Purge'volm=gallonSp\uged/ooepurgevolumc ~—
b f. Gallons per minute o
; g. (-) Parameter not applicable L es
5 -

o

NFSTM95.XLS(parms) 0529/96
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) Table 9 14
1995 Groundwater Quality Analytical Results
Niagara Falls Storage Site Page1of3

Data Detection _ Related Regulations ©

Sampling  Date Result Qualifiers®  Limit  Federal?  State®

Location _ Collected Analyte* (mg/L) BNI Lab (mg/L) (mg/L)  (mg/L)

A4S 04/25/95 Alkalinity 447 = 2 NE NE
04/25/95 Bicarbonate 447 = 2 NE NE

04/25/95 Carbonate 2 U 2 NE NE

04/25/95 Chloride 513 = 6.2 250 250

04/25/95 Nitrate, AsN 0.09 = 0.02 10 10

04/25/95 Phosphate 0.05 U 0.05 NE NE

04/25/95 Sulfate 598 = 50 NE NE

04/25/95 Total dissolved solids 1,900 = 5 500 500

04/25/95 Total organic carbon 6 = 0.5 NE NE

. Ad5 04/25/95 Alkalinity 447 = 2 NE NE
QC duplicate’ 04/25/95 Bicarbonate 447 = 2 NE NE
04/25/95 Carbonate 2 U 2 NE NE

04/25/95 Chloride 51.1 = 6.2 250 250

04/25/95 Nitrate, AsN 0.09 = 0.02 10 10

04/25/95 Phosphate 0.05 U 0.05 NE NE

04/25/95 Sulfate 642 = 50 NE NE

04/25/95 Total dissolved solids 1,800 = 5 500 500

04/25/95 Total organic carbon 2.5 = 0.5 NE NE

AS50 04/25/95 Alkalinity 385 = 2 NE NE
04/25/95 Bicarbonate 385 = 2 NE NE

04/25/95 Carbonate 2 U 2 NE NE

04/25/95 Chloride 2.7 = 12 250 250

~ 04/25/95 Nitrate, AsN 0.05 = 0.02 10 10

. 04/25/95 Phosphate 0.05 U 0.05 NE NE

~ 04/25/95 Sulfate 488 = 50 NE " NE

04/25/95 Total dissolved solids 1,340 5 500 500

T . 04/25/95 Total organic carbon 35 = 0.5 NE _NE
ws D OWO4B i 04/25/95 . Alkalinity | 325 = 2. _NE = NE
o TEETT T 04125095 - Bicarbonate 325 = 2 "'NE NE
. 04125095 Carbonate 2 U 2 NE NE!

....... " ZV04/25/95  Chloride 846 = 12.5 1250 250
_"04/25/95 . Nitrate, As N . 008 = 0.02 10 10
s -7 04/25/95 ® Phosphate 0.1 = 005 NE  NE:
' " 04/25/95 - Sulfate - . 402 = 50 . 'NE NE
04/25/95 ; Totaldxssolvedsollds 1,200 = 5 . 500 500 .

27 = 0.5 NE _ NE

04/25/95 Total orgamc albon




Table 9
1995 Groundwater Quality Analytical Results

1420614

.- OWI7B

Niagara Falls Storage Site Page2of3
Data Detection _ Related Regulations ©
Sampling  Date Result Qualifiers®  Limit  Federal®  State®
Location  Collected Analyte* (mg/L) BNI Lab (mg/L) (mgIL) {(mg/L)
OwWo06B 04/25/95 Alkalinity 670 = 2 NE NE
04/25/95 Bicarbonate 670 = 2 NE NE
04/25/95 Carbonate 2 U 2 NE NE
04/25/95 Chloride 317 = 1.2 250 250
04/25/95 Nitrate, AsN 0.06 = 0.02 10 10 -
- 04/25/95 Phosphate 0.05 U 0.05 NE NE
04/25/95 Sulfate 512 = 50 NE NE
04/25/95 Total dissolved solids 1,670 = 5 500 500
04/25/95 Total organic carbon 3.4 0.5 NE NE
OW07B 04/24/95 Alkalinity 401 = 2 NE NE
04/24/95 Bicarbonate 401 = 2 NE NE
04/24/95 Carbonate 2 U 2 NE NE
04/24/95 Chloride 17.7 = 0.5 250 250
04/24/95 Nitrate, AsN 0.06 = 0.02 10 10
04/24/95 Phosphate 0.05 U 0.05 NE NE
04/24/95 Sulfate 694 = 50 NE NE
04/24/95 Total dissolved solids 1,500 = 5 500 500
04/24/95 _Total organic carbon 1.4 = 0.5 NE NE
OWI15B 04/24/95 Alkalinity 498 = 2 NE NE
04/24/95 Bicarbonate 498 = 2 NE NE
04/24/95 Carbonate 2 U 2 NE NE
04/24/95 Chloride 134 = 0.5 250 250
04/24/95 Nitrate, As N 0.03 = 0.02 10 . 10
04/24/95 Phosphate 0.05 U 0.05 NE NE
04/24/95 Sulfate 495 = 125 NE NE
04/24/95 Total dissolved solids 1,230 = 5 500 500 -
04/24/95 _Total organic carbon 12 = 0.5 NE. . NE
04/25/95 - Alkalinity 451 = 2 "NE-~. . NE"
04/25/95 ' Bicarbonate 451 = 2 NE. - NE
04/25/95 ' Carbonate 2 ] .2 NE =~ NE
04/25/95 Chloride 16.2 = 0.5 250 - 250 -
. 04/25/95 Nitrate, AsN 0.06 = 0.02 10 B (
. 04/25/95 Phosphate 0.05 U 005 = NE'= - NE
© 04/25/95 Sulfate . A7 = 50 NE . NE
. 04/25/95 - Total dissolved solids 1,200 = 5. 500 500
1.6 = 0.5

< 04725/95

“Total organic carbon _




Table 9

1995 Groundwater Quality Analytical Results

142614

Niagara Falls Storage Site Page3of3

Data Detection _ Related Regulations ©

Sampling Date Result Qualifiers®  Limit Federal State ¢

Location _ Collected Analyte * (mg/L) BNI Lab (mg/L) (mg/L)  (mg/L)
B02W20S 04/24/95 Alkalinity 406 = 2 NE NE
Background  04/24/95 Bicarbonate 406 = 2 NE NE
04/24/95 Carbonate 2 U 2 NE NE
04/24/95 Chloride 74 = 0.25 250 250
04/24/95 Nitrate, AsN 0.03 .= 0.02 10 10
04/24/95 Phosphate - 0.05 U 0.05 NE NE
04/24/95 Sulfate 301 = 50 NE NE
04/24/95 Total dissolved solids 834 = 5 500 500
04/24/95 _Total organic carbon 5 = 0.5 NE NE

a. Analytical results for calcium, magnesium, potassium, and sodium (utilized in the construction of Figure 11)
can be found in Table 10.

b. Bechtel National, Inc. and laboratory data qualifier flags:

U = The analyte was not detected. The detection limit is reported.
(=) = Actual value reported.

c. Regulations presented pertain to drinking water quality and are listed for comparison only.

No drinking water supply is obtained from groundwater at NFSS. NE = Not established.

d. Safe Drinking Water Act maximum contaminant levels from EPA Drinking Water Regulations and
Health Advisories (November 1994).
e. NYSDEC Water Quality Regulations ((NYCRR chapter X, Subchapter A, Part 703)
(January 1994) or NYSDEC TAGM (January 1994).
f. A quality control (QC) duplicate is collected at the same time and location and is analyzed by

the same method for use in evaluation of precision in sampling and analysis.




FUSRAP Technical Memorandum No. 158-96-009 Rev. 0
ESTM 1995 - NFSS

This page intentionally left blank.




743574

Table 10
1995 Groundwater Analytical Results - Detected Metals *
Niagara Falls Storage Site Page 1 of 2
Data Detection _ Related Regulations ¢
Sampling Date " Result Qualifiers®  Limit  Federal®  State®
Location Collected Analyte (ug/L) BNI Lab (rg/L) (ug/L) (ng/L)
AdS 04/25/95  Calcium 229,000 = 14.3 NE NE
04/25/95  Copper 8.8 = 7.1 1,300 200
04/25/95 Magnesium 120,000 = 38.8 NE NE
04/25/95 Potassium 4,770 = 847 NE NE
04/25/95  Sodium 36,500 = 51.5 NE 20
- Ad5 04/25/95  Calcium 269,000 = 143 NE NE
QC duplicate’ 04/25/95  Copper 7.1 = 7.1 1,300 200
04/25/95 Lead 0.7 0.6 15 25
04/25/95 Magnesium 138,000 = 38.8 NE NE
04/25/95  Potassium 5,120 = 847 NE NE
04/25/95 Sodium 41,700 = 51.5 NE 20
AS0 04/25/95 Calcium 129,000 = 143 NE NE
04/25/95 Magnesium 139,000 = 38.8 NE NE
04/25/95 Potassium 1,890 847 NE NE
04/25/95 Sodium 6,830 = 57.5 NE 20
OW04B 04/25/95 Calcium 144,000 = 143 NE NE
04/25/95 Copper 8.4 7.1 1,300 200
04/25/95 Magnesium 115,000 38.8 NE NE
04/25/95  Potassium 3,410 847 NE NE
04/25/95 Sodium 50,100 = 57.5 NE 20
04/25/95  Vanadium 7.1 = 4 NE - NE
OW06B 04725/95 Calcium 148,000 143 NE NE
04/25/95  Copper 8 7.1 1,300 200
04/25/95 Lead 0.6 = 0.6 15 25
04/25/95 Magnesium 221,000 = 388 NE NE
04/25/95 Potassium 3,490 847 NE NE
104/25/95 . Sodium 60,700 = 57.5 NE 20
©04/24/95 Calcium 67,700 J = 14.3 NE - NE
04/24/95 Magnesium 104,000 J = 38.8 NE NE
-0424/95  Potassium 984 = 847 NE NE
- 04/24/95  Sodium 36,500 J = 57.5 NE 20
042495 Calcium 90,100 J = 143 NE NE
04/24/95 Magnesium 136,000 J = 38.8 NE " NE
0424/95  Potassium 1,010 = 847 NE NE
. 042495 Sodium 58,400 J = 571.5 NE 20




Table 10

1995 Groundwater Analytical Results - Detected Metals *

Niagara Falls Storage Site Page20f2
Data Detection _ Related Regulations °

Sampling Date Result Qualifiers®  Limit  Federal®  State®

Location Collected Analyte (png/L) BNI La (ng/L) (ng/L) (pg/L)
OWI17B 04/25/95 Calcium 87,000 = 14.3 NE NE
: 04/25/98 Magnesium 142,000 = 388 NE NE
04/25/95 Potassium 2,280 = 847 NE NE
04/25/95 Sodium 60,500 = 57.5 NE 20
B02W20S 04/24/95  Calcium 50,500 J 143 NE NE
Background 04/24/95 Lead 0.6 0.6 15 25
04/24/95 Magnesium 80,800 J 388 NE NE
04/24/95  Potassium 1,020 = 847 N& NE
04/24/95 Sodium 34,000 J = 575 NE 20

a. Only the analytes that were detected are reported. See Table 12 for a comprehensive listing of
requested analyses and associated detection limits.

b. Bechtel National, Inc. and laboratory data qualifier flags:
J = Reported as an estimated value. Data quality evaluation indicates that the analytical result
is an estimate of the actual value.

(=) = Analytical result reported.

c. Regulations presented pertain to drinking water quality and are listed for comparison only.
No drinking water supply is obtained from groundwater at NFSS. NE = Not established.

d. Safe Drinking Water Act maximum contaminant levels from EPA Drinking
Water Regulations and Health Advisories (November 1994).

¢. NYSDEC Water Quality Regulations (GNYCRR chapter X, Subchapter A, Part 703)

(January 1994) or NYSDEC TAGM (January 1994).

f. A quality control (QC) duplicate is collected at the same time and location and is analyzed by

 the same method for use in evaluation of precision in sampling and analysis.




Table 11

Niagara Falls Storage Site

7426 1,

1995 Groundwater Analytical Results - Radioactive Constituents o

Result Above
Sampling  Date Result® BNI MDA?® Background*  DCG'
Location Collected  Analyte’ (pCi/L) Flag® (pCVL) (pCi/L) (pCi/L)
Ad5 04/25/95 Radium-226 0.18 +£0.14 0.12 -0.04 £0.17 100
04/25/95 Total uranium 3595 £4.20 0.02 28.22 £4.22 600
A4S 04/25/95 Radium-226 0.11 £0.11 Uy 015 -0.11 £0.14 100
QC duplicate®  04/25/95 Total uranium 36.90 +4.33 0.02 29.17 £4.36 600
A50 04/25/95 Radium-226 0.20 £ 0.15 0.13 -0.02 £0.17 100
04/25/95 Total uranium 11.98 +1.42 0.02 425 £149 600
OWo04B 04/25/95 Radium-226 0.09 +£0.09 vl 010 -0.13 £0.13 100
04/25/95 Total uranium 17.33 £2.03 0.02 9.60 +2.n8 600
OWo06B 04/25/95 Radium-226 0.18 £0.15 0.16 -0.04 £0.17 100
04/25/95 Total uranium 20.65 +2.44 0.02 1292 +£2.48 600
OW07B 04/24/95 Radium-226 0.24 £0.18 0.16 0.02 £0.20 100
04/24/95 Total uranium 10.83 £ 1.29 0.02 3.10 £136 600
OW15B 04/24/95 Radium-226 0.14 £0.15 ul] 020 -0.08 £0.17 100
04/24/95 Total uranium 9.14 +1.08 0.02 141 £1.17 600
OwW17B 04/25/95 Radium-226 0.03 £ 0.06 U] 0.09 -0.19 £0.11 100
04/25/95 Total uranium 6.16 + 0.64 0.02 -1.57 £0.77 600
B02W20S 04/24/95 Radium-226 0.13 £0.14 vl 019 -0.09 +£0.17 100
Back_ﬂmd 04/24/95 Total uranium 7.38 + 0.88 0.02 -0.35 + 0.98 600

Sampling Location column.

a. All analyses results are reported as total (unfiltered) unless otherwise specified in the

b. Results reported with (+) radiological error quoted at 2-sigma (95 percent confidence level).

¢. Bechtel National, Inc. data qualifier flags:

UJ = Analyte was undetected; estimated value reported. The result is below the MDA or less than

the associated error.
d. Minimum detectable activity
¢ ¢
was calculated: (€110 v + CITO  bactgrowms)
f. DOE derived concentration guide for water.

]

. Historical (1992-1995) average background for groundwater is 0.22+0.09 and 7.7310.44 pCi/L for
radium-226 and total uranium, respectively. Associated error term for result above background

g. A quality control (QC) duplicate is collected at the same time and location and is analyzed by
the same method for use in evaluation of precision in sampling and analysis.

Lo -~
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Table 12
1995 Comprehensive List of Analytes and
Detection Limits for Metals Analyses
Niagara Falls Storage Site

Groundwater Detection
Metals Limit (pg/L)"
Calcium -"
Copper 7.1
Lead 0.6
Magnesium -
Potassium -
Sodium -

Vanadium 4

a. The detection limit listed for each analyte is the maximum detection limit

14,2614

taken from all non-detect results (i.e., results that were U qualified by either

BNI or the laboratory) for the same analyte.

b. (—) = The specific analyte was detected at all sampling locations. Reported

values and detection limits are listed on Table 10.
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Niagara Falls Storage Site
Environmenta! Surveillance Data Package
Glossary of Terms and Notes
Data Qualifier Flags
= Actual laboratory result reported
B This chemical data flag is used when the analyte is found in the associated blank as

well as in the sample. It indicates possible/probatle blank contamination.

J Estimated. Qualitatively correct but quantitatively suspect.

R Rejected. Data are not suitable for any purpose.

U Undetected. The sample result is equal to or less than the detection limit, or is
above the detection limit and the results of the sample are less than 5 times the
blank’s result.

UJ  Undetected-estimated. The reported result is below the MDA or less than the
associated error.

Abbreviations

BNI Bechtel National, Inc.

CNTRL control -

D) "duplicate sample

DL detection limit

GW groundwater

HR. hour

L - liter

MDA minimum dectable activity

. MG ‘milligrams

' - milligrams as nitrogen

rmlhroentgen
~nitrogen

- other liquid
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NFSS 1995 Radon Data
Average Standard
Days Total Exposurse Concentration  Deviation
Type Date Start Date End Exposed  (pClL-days) (pCilL) (%)
F 01/10/95 04/i3/95 93 30.0 03 378
F 04/13/95 07111195 89 30.0 0.3 243
F 07/11/95 10/23/95 104 300 0.3 20.4
F 10/23/95 01/30/96 99 30.0 03 26.7
F 01/10/95 04/13/95 93 30.0 0.3 447
F 04/13/95 07/11/95 89 30.0 0.3 27.7
F 07/11/95 10/23/95 104 450 0.4 18.0
F 10/23/95 01/30/96 99 300 0.3 217
F 01/10/95 04/13/95 93 30.0 0.3 378
F 04/13/95 07/11/95 89 30.0 0.3 20.9
F 07/11/95 10/23/95 104 385 04 18.9
F 10/23/95 01/30/96 99 30.0 03 316
F 01/10/95 04/13/95 93 30.0 0.3 40.8
F 04/13/95 07/11/95 89 30.0 0.3 21.3
F 07/111/95 10/23/95 104 30.0 0.3 236
F 10/23/95 01/30/96 99 30.0 0.3 243
F 01/10/85 04/13/95 93 30.0 0.3 22.9
F 04/13/95 07111195 89 30.0 0.3 20.4
F 07/11/95 10/23/95 104 30.0 0.3 21.3
F 10/23/95 01/30/96 99 30.0 0.3 238
F 01/10/95 04/13/95 93 30.0 0.3 44.7
F 04/13/95 07/11/95 89 30.0 0.3 24.3
F 07/11/95 10/23/95 104 30.0 03 20.4
F 10/23/95 01/30/96 99 30.0 03 333
F 01/10/95 04/13/95 93 30.0 0.3 333
F 04/13/95 07/11/95 89 30.0 0.3 21.3
F 07/11195 10/23/95 104 300 0.3 20.4
F 10123195 01/30/96 99 30.0 0.3 243
F 01/10/95 04/13/95 93 30.0 0.3 30.2
F 04/13/95 07/11/95 89 30.0 03 20.4
F 07114195 10/23/95 104 30.0 0.3 224
F 10/23/95 01/30/96 99 778 0.8 143
" F 01/10/95 04/13/95 - 93 30.0 0.3 447
F 04/13/95 07111198 89 30.0 0.3 209
F 07/111/95 10/23/95 104 34.2 0.3 19.6
F 1023795 © 01/30/98 K 30.0 0.3 333
- F 01/10/95 04/13/95 93 30.0 03 33.3
_F. 04/1395 ornies 89 30.0 0.3 229
T F 07115 102395 104 450 0.4 18.0
F 102395 01/30/96 99 30.0 0.3 33.3




102614
NFSS 1395 Radon Data .
Average Standard
Days Total Exposure Concentration  Deviation

Station Type Date Start Date End Exposed  (pCUL-days) {pCinL) (%)
023 F 01/10/95 04/13/95 X ] 30.0 0.3 318
023 F 04/13/95 07111195 89 300 0.3 24
023 F 07/11/95 10/23/95 104 30.0 0.3 204
023 F 10{23/95 01/30/96 99 30.0 : 0.3 238
024 F 01/10/95 04/13/95 93 30.0 0.3 277
024 F 04/13/95 0711795 89 30.0 0.3 213
024 F 07/11/95 10/23/95 104 34.2 0.3 19.6
024 F 10/23/95 01/30/96 99 30.0 0.3 27.7
028 F 01/10/95 04/13/95 o3 30.0 0.3 243
028 F 04/13/95 07/11/95 89 30.0 0.3 213
028 F 07/11/95 10/23/95 104 321 C.J 20.0
028 F 10/23/35 01/30/96 99 30.0 03 243
029 F 01/10/95 04/13/35 a3 30.0 0.3 333
029 F 04/13/95 07/11/85 89 30.0 0.3 25.8
029 F 07/11/95 10/23/95 104 36.4 0.3 19.2
029 F 10/23/95 01/30/96 99 30.0 03 27.7
032 F 01/10/85 04/13/95 93 30.0 0.3 30.2
032 F 04/13/95 07/11/95 89 35.5 04 183
032 F 07/11/95 10/23/95 104 30.0 0.3 238
032 F 10/23/95 01/30/96 99 30.0 0.3 258
036 F 01/10/85 04/13/95 93 300 03 333
038 F 04/13/95 07/11/95 89 30.0 0.3 22,9
036 F 07/11/95 10/23/95 104 30.0 0.3 25.8
. 036 F 10/23/95 01/30/96 99 30.0 0.3 354
105 F 0110/95 04/13/95 93 30.0 0.3 289
105 F 04/13/95 07/11/95 89 30.7 0.3 19.6
105 F 07111195 10723195 104 321 0.3 20.0
" 105 F 10/23/95 01/30/96 99 30.0 0.3 . 40.8
P 112 F 0110795 04/13/95 93 30.0 0.3 378
112 F 04/13/95 07/11/195 89 30.0 0.3 24.3
112 F 07111195 10/23/95 104 30.0 03 250
112 F 10/23/55 01/30/98 99 30.0 03 250
118 F 01/10/85 04/13/95 93 30.0 0.3 333
116 F 04/1395 0711195 89 30.0 0.3 25.0
116 F 71195 10/23/95 104 30.0 0.3 20.4
. 118 . F 10/23/95 01/30/98 99 30.0 03 35.4
120 F 01/10/85 04/13/95 93 30.0 0.3 36
120 F 04/13/95 07/11195 . 89 30.0 0.3 25.0
120 F 07/11195 102395 104 30.0 03 224
120 F - 10/23/95 01/20/96 99 30.0 0.3 ¢ 287
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NFSS 1995 Radon Data
Average Standard
Days Total Exposure Concentration  Deviation
Station Type Date Start Date End Exposed  (pCil-days) (pCin.) (%)
121 F 01/10/95 04/13/95 o3 30.0 0.3 316
121 F 04/13/95 07/11/95 89 30.0 0.3 29
121 F 07/11/95 10/23/95 104 30.0 0.3 213
121 F 10/23/95 01/30/96 99 30.0 0.3 21.7
122 F 01/10/95 04/13/95 93 30.0 0.3 35.4
122 F 04/13/95 0711195 89 30.0 0.3 20.9
122 F 07111/95 10/23/95 104 20.0 0.3 24
122 F 10/23/95 01/30/98 99 30.0 0.3 30.2
123 F 01/10/95 04/13/95 93 30.0 0.3 289
123 F 04/13/95 07111195 89 30.0 0.3 236
123 F 07/11/95 10/23/95 104 321 ¢ 20.0
123 F 10/23/95 01/30/96 99 30.0 0.3 243
SHIP F 01/10/95 04/13/95 93 300 03 31.6
SHIP F 04/13/95 07/11/95 89 1197 13 12,0
SHIP F 07/111/95 10/23/95 104 30.0 0.3 487
SHIP F 1012395 01/30/96 99 30.0 0.3 35.4
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NFSS 1995 TETLD Data
Station  Date Start  Date End First Second Third Fourth Fith Average mR/week Two Sigma
001 01/10/95 07/11/95 7 35 41 39 43 39 1.26 6.3
001 01/10/95 07/111/95 40 36 39 42 43 40 1.3 55
001 01/10/95 01/30/96 67 72 74 64 56 66.6 11 143
001 01/10/95 01/30/96 76 72 73 72 65 71.6 1.19 8.1
007 01/10/95 07/11/95 38 35 43 43 38 39.4 1.28 7
007 01/10/95 0711195 43 40 36 41 a8 396 1.28 54
007 01/10/95 01/30/96 64 72 72 62 63 66.6 ER L) 10
007 01/10/95 01/30/96 67 69 65 69 67 67.6 1.12 27
008 01/10/95 07/11/95 39 38 39 M4 k74 374 1.21 4.1
008 01110195 07/11/95 41 38 39 a8 37 38.6 1.25 3
008 01/10/95 01/30/96 72 68 69 75 69 706 1.17 5.8
008 01/10/95 01/30/96 72 65 76 65 70 69.6 1.16 9.4
010 01/10/95 07/11/95 42 45 39 41 39 41.2 1.34 5
010 01/10/95 07/11/95 35 41 39 45 38 39.8 1.29 8.2
010 01/10/95 01/30/96 64 80 81 70 75 74 1.23 14.2
010 01/10/95 01/30/96 69 68 77 72 69 Al 1.18 73
on 01/10/95 07/11/85 34 41 29 30 38 344 1.11 10.3
011 01/10/95 07/11/95 35 39 38 38 34 36.4 1.18 4.1
011 01/10/95 01/30/96 64 64 65 65 62 64 1.06 24
on 01/10/95 01/30/96 69 66 64 69 62 66 1.1 6.2
012 01/10/95 07/11/95 37 40 36 39 38 38 1.23 3.2
012 01/10/95 07/11/95 35 37 38 37 7 36.8 1.19 22
012 01/10/95 01/30/96 69 67 69 64 65 66.8 1.11 48
012 01/10/95 01/30/98 69 68 65 69 49 64 1.08 174
013 01/10/95 07/11/95 39 39 41 2 32 36.6 1.19 ] 8.6
013 01/10/95 07/11/95 28 38 40 7 39 36.4 1.18 9.7
013 01/10/95 01/30/96 68 63 74 71 66 68.4 1.14 8.6
013 01/10/95 01/30/96 64 4l 7 58 63 65.4 1.09 11.2
015 01/10/95 07/11/95 39 41 42 42 43 414 1.34 3
015 01/10/95 07111195 38 42 40 40 39 398 1.29 3
015 01/10/95 01/30/96 ” 75 68 n 73 728 1.29 7
015 01/10/95 01/30/96 76 79 76 78 . 773 1.28 3
018 01/10/95 07/11/95 42 42 41 44 47 43.2 1.4 4.8
018 01/10/95 07/11/95 44 40 44 46 44 436 1.4% 44
018 01/10/85 01/30/98 75 81 8 81 83 80.8 1.34 8.6
018 01110195 01/30/96 78 75 78 72 72 75 1.25 8
021 01/10/95 07/11/95 44 39 43 35 41 40.4 1.31 7.2
021 01/10/95 071195 41 45 46 43 44 438 1.42 38
021 01/10/35 01/30/98 7 70 81 7 €5 72.8 1.21 12.8
021 01/10/95 01/30/98 72 83 80 78 72 n 1.21 B kX
023 01/10/85 07/11195 35 40 45 42 46 416 1.3% 88
023 01/10/95 07111195 40 43 38 40 44 41 1.33 4.9
023 01/10/95 01/30/96 75 72 76 69 . 74 732 1.22 5.5
023 01/10/95 01/30/98 74 68 89 76 75 724 1.2 7.3
) . ﬂ “
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NFSS 1995 TETLD Data
Station  Date Start  Date End First Second Third Fourth Fith Average mRweek Two Sigma
024 01/10/95 07/11/95 39 37 7 36 38 374 1.21 23
024 01110/95 07/11/8% 43 37 41 43 43 414 1.34 52
024 01/10/95 01/30/96 70 64 63 61 66 64.8 1.08 6.8
024 01/10/95 01/30/98 64 68 65 66 70 66.6 1.1 48
028 01/10/95 07/11/95 40 38 42 46 4 414 1.34 5.9
028 01/10/95 07111195 41 41 40 40 36 39.6 1.28 41
028 01/10/85 01/30/96 86 79 74 74 69 76.4 1.27 12.9
028 01/10/95 01/30/96 74 7 70 70 75 72 1.2 47
029 01/10/95 07111185 42 40 37 42 39 40 13 4.2
029 01/10/95 07/11195 44 32 41 43 39 39.8 1.29 9.5
029 01/10/95 01/30/96 77 79 66 68 69 7.8 1.19 11.6
029 01/10/95 01/30/96 74 78 82 74 76 76.8 1.28 6.7
036 01/10/95 07/11/95 42 40 35 36 36 37.8 1.23 6.1
036 01/10/95  07/11/95 40 41 29 41 41 384 1.24 10.5
036 01/10/95 01/30/96 76 76 68 76 67 726 .21 9.3
036 01/10/95 01/30/98 70 70 78 69 69 71.2 1.18 77
105 07/13/95 01/30/96 25 32 35 36 28 31.2 91 93
105 07/13/95 01/30/96 in 45 35 37 30 356 1.04 12
112 01/10/95 07/11/95 35 40 36 35 35 36.2 117 43
112 01/10/95 07/11/85 25 40 35 34 36 34 11 1
112 01/10/95 01/30/96 57 63 61 61 59 60.2 1 48
112 01/10/95 01/30/96 66 66 7 63 65 67.4 1.12 "
116 01/10/95 07/11/85 38 34 34 34 38 5.6 1.15 44
116 01/10/95 07/41/95 39 35 38 39 kx} 36.8 1.19 54
116 01/10/95 01/30/96 66 67 65 70 66.4 1.1 48
116 01/10/95 01/30/96 60 7 66 65 72 66.8 1.1 9.7
120 01/10/95 07/11185 49 48 43 50 52 49.4 1.6 33
120 01/10/95 07/11/95 38 43 48 46 49 448 1.45 8.9
120 01/10/95 01/30/96 84 90 87 84 90 87 1.45 6
120 0171095  01/30/9%6 88 84 83 85 93 86.6 1.44 8.1
121 01/10/95 07/11/95 51 59 52 55 54 54.2 1.76 6.2
121 01/10/95 07/11195 52 55 50 50 55 524 1.7 5
121 01/10/95 01/30/96 102 99 97 96 98 98.4 1.64 4.6
122 01/10/95 07111195 43 36 39 43 39 40 1.3
122 0110/95 07/11/85 41 42 43 37 41 408 1.32 - 48
122 01/10/95 01/30/96 70 78 kg 71 74 72.8 1.24 6.5
122 01/10/95 01/30/96 78 79 79 78 79 76.8 1.34 14
123 01/10/95 07111185 39 7 41 38 38 386 125 3
123 01/1085  07/11/95 39 k14 39 40 38 386 1.25 23
123 0110/95 01/30/96 68 81 69 68 71 n 1.18 17’
123 ot110/95 . 01/30/98 " 65 79 76 69 72 1.2 114
NTR."" 01/10/8 071195 2 24 23 24 28 238 78 38
“ NTR ' 01710198 23 i} 24 21 4 06 .76 38
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NFSS 1965 TETLD Data
Station  Date Start  Date End First Second Third Fourth Fifth Average mRweek Two Sigma
PIG 01/10/95 01/30/95 18 21 17 21 19 19.2 .58 38
PIG 01/10/95 07/41/95 N 23 21 24 21 24 .78 8.2
PIG 01/10/98 07/11/95 22 22 24 24 26 236 .76 a3
. PIG 01/10/95 01/30/96 36 42 38 k) 36 376 63 52
' PIG 01/10/95 01/30/98 ) 38 35 7 35 35.8 .6 33
PIG 01/10/95 01/30/96 18 21 17 21 19 19.2 .58 36
: PIG 01/10/95 01/30/96 35 43 37 36 32 36.6 .61 8.1
01/10/95 01/30/96 43 38 36 37 41 386 64 6.4
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NFSS 1995 Radiological Data
Station ID Date Collected  Analyte Result Error Units BNIFlag MDA
A5 (R) 04/25/95 RADIUM-226 018 0.14 PCIL 0.12
A4S (R) 04725/95 TOTAL URANIUM 531 6.2 uGnL 0.03
A A45 (D) 04/25/95 RADIUM-226 011 0.1 PCIL uJ 0.15
! A4S (0) 04/25/95 TOTAL URANIUM 545 64 uGL 0.03
AS0 (R) 04/25/95 RADIUM-226 0.2 015 PCIL 0.13
A50 (R) 04/25/95 TOTAL URANIUM 177 21 uGL 0.03
BO2W20S (R) 04124195 RADIUM-226 . 013  0.14 PCIL uJ 0.19
- BO2W20S (R) 04/24/95 TOTAL URANIUM 109 13 uGL 0.03
FIELDQC (R) 04/20/95 RADIUM-226 014 0.18 PCIL w 0.34
FIELDQC (R) 04/20/95 THORIUM-232 001 001 PCIL ul 0.19
FIELDQC (R) 04/20/95 TOTAL URANIUM 0.01 0.01 UGIL uJ 0.03
OW4B  (R) 04/25/95 RADIUM-226 0.09 0.09 PCIL w 0.1
OW04B  (R) 04/25/95 TOTAL URANIUM 256 3 uGL 0.03
OW0sB  (R) 04/25/95 RADIUM-226 018 0.5 PCIL 0.16
’ OW06B  (R) 04/25/95 TOTAL URANIUM 305 36 uGL 0.03
OW07B8  (R) 04/24/95 RADIUM-226 024 018 PCIL 0.16
oOW07B  (R) 04124195 TOTAL URANIUM 16 1.9 UGIL 0.03
OWis5B  (R) 04724195 RADIUM-226 013 0.3 PCINL 0.18
OW15B  (R) 04124195 RADIUM-226 014 0.5 PCIN w 0.2
OWi58  (R) 04124195 TOTAL URANIUM 135 16 uGL 0.03
OWi158  (R) 04124195 TOTAL URANIUM 137 18 UGIL 0.03
OW178  (R) 04/25/95 RADIUM-226 0.03 0.06 PCIL u 0.09
OW17B  (R) 04/25/95 TOTAL URANIUM 91 094 uGn 0.03
SWSD009 (R) 04/20/95 RADIUM-226 ) 21 049 PCUG 0.17
SWSD009 (R) 04/20/95 THORIUM-232 12 04 PCIG 0.09
SWSD009  (R) 04/20/95 TOTAL URANIUM 56 056 UGG 0.1
SWSD009  (R) 04/20/95 RADIUM-226 016 0.18 PCIL w 0.29
SWSD009 (R) 04720/95 TOTAL URANIUM 16 14 UGN 0.03
SWSDO10  (R) N4i20/35 RADIUM-226 13 041 PCUG 0.2
SWSD010 (R) 04/20/95 THORIUM-232 14 043 PCUG 0.09
SWSD010 (R) 04/20/95 TOTAL URANIUM 35 035 (Vele] 0.1
SWSD010 (R) 04720/95 RADIUM-226 009 0.1 PCIL ul 0.17
SWSD010 (R) 04720095 TOTAL URANIUM 1“1 17 UG 0.03
SWSDO11  (R) 04/20/95 RADIUM-226 2 05 PCUVG " 049
SWSDO11  (R) 04/20/95 THORIUM-232 1.1 039 PCUG 0.08
SWSD011 (R) 04/20/95 TOTAL URANIUM 27 027 UGG U 0.1
-SWSDO11 (D) 04/20/95 RADIUM-228 23 0381 PCNG 0.47
SWSD011 (D) 04/20/95 THORIUM-232 1 038 PCUG 0.12
SWSDO11 (D) 04/20/95 TOTAL URANIUM 3 03 UG/G 0.1
SWSD011  (R) 04/20/95 RADIUM-228 008 009 © PCIL u 02
SWSDO11 (R) 04/20/95 TOTAL URANIUM 162 19 uGL 0.03
- SWSDO11 (D) 04/20/95 RADIUM-226 0.02 005 pPCINL w 0.18
o SWSDO011 (D) 04/20/95 = TOTAL URANIUM 158 19 uGL 0.03
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NFSS 1995 Radiological Data

WPLRL

——
Station ID Date Collected  Analyte Resuit Error Units  BNiFlag MDA Matrix
SWSD021 (R) 04/20/95 RADIUM-226 1.3 042 PCVG 0.21 SD
SWsD021 (R) 04/20/95 THORIUM-232 1.3 oM PCUG 0.05 SD
SWsD021 (R) 04/20/95 TOTAL URANIUM 31 0.31 UG/G 0.1 SD
SwsD021 (R) 04/20/95 RADIUM-226 025 026 PCIL uJ 049 SW
sSwsD021 (R) 04/20/95 TOTAL URANIUM 16.1 1.9 UG 0.03 SW
SWSD022 (R) 04/20/95 RADIUM-226 23 - 054 PCIG 0.12 SD
SWsD022 (R) 04/20/95 THORIUM-232 1.3 042 PCUG 0.09 SD
SWSD022 (R) 04720195 TOTAL URANIUM 28 0.28 UG/G U 0.1 SD
SWsD022 (R) 04/20/95 RADIUM-226 047 031 pPCiL 0.32 SW
SWSD022 (R) 04/20/95 TOTAL URANIUM 18.1 22 UG 0.03 SwW
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NFSS 1995 Chemical Data

——
Date Collected

Station 1D Analyte Results BNIFiag LabFlag DL Matrix
MS (R) 04/25/95 ALKALINITY 447 MG - 2 GW
A4S (R) 04/25/95 BICARBONATE 447 MGIL = 2 GwW
A4S (R) 04/25/95 CARBONATE 2 MGIL u 2 6w
A4S (R) 04/25/95 CHLORIDE 51.3 MGL = 62 GW
A4S (R) 04/25/95 NITRATE, AS N 0.09 MG-NL = 002 GW
A4S (R) 04/25/95 TOTAL ORGANIC CARBON 6 MGL a 05 GW
A4S (R) 04/25/95 PHOSPHATE 0.05 MGIL y 0SS GW
M5 (R) 04/25/95 SULFATE 598 MGL » 50 GW
A4S R) 04/25/95 TOTAL DISSOLVED SOLIDS 1900 MG/L = s GwW
A4S (R) 04/25/95 CALCIUM 220000 UGL = 143 GW
A45 (R) 04/25/95 COPPER 8.8 UGL = 71 GW
A4S R) 04/25/95 POTASSIUM 4770 UGL a 847 GW
A4S (R) 04/25/95 MAGNESIUM 120000 UGL = 388 GW
A45 (R) 04725/95 SODIUM 36500 UGL a 575 GW
A4S (R) 04/25/95 LEAD 0.6 UGL v 06 GW
A45 (R) 04/25/95 VANADIUM 4 UG v 4 GW
A45 )} 0472595 ALKALINITY 447 MGIL = 2 Gw
A4S 0 04/25/95 BICARBONATE 447 MGL = 2 ow
A45 )} 04/25/95 CARBONATE 2 MGL v 2 6w
A4S ) 04/25/95 CHLORIDE 51.1 MGIL = 62 GwW
A4S (o)) 04/25/95 NITRATE, AS N 0.09 MG-NL - 002 GW
) 04725195 TOTAL ORGANIC CARBON 2.5 MGL = .05 GW
D) 04/25/95 PHOSPHATE 0.05 MGL ] 005 GW
(D) 04/25/95 SULFATE 642 MGIL = 0 GW
© 04725/95 TOTAL DISSOLVED SOLIDS 1800 MG = 5 Gw
(D) 04/25/95 CALCIUM 269000 UGL = 143 oW
(o)) 04/25/95 COPPER 74 UG = 74 GW
(D) 04/25/95 POTASSIUM 5120 UGIL - 847  GW
©) 04/25/95 MAGNESIUM 138000 UGL = 88 GW
(0 04/25/95 SODIUM 41700 UGL = 575 GW
) 04/25/95 LEAD 0.7 UGL - 06. GW
0) 04/25/95 VANADIUM 4 UGL NTE 4 GW
(R) 04/25/85 ALKALINITY 385 MG = 2, GW
(R) 04/25/95 BICARBONATE 385 MGL ‘.- 2 GW
(R) 04/25/95 CARBONATE 2 MGL V] 2 6w
C(R) . oanses CHLORIDE 227 MG .- 12 6w .
(R) - 0425/95 NITRATE, AS N 0.05 MG-NAL w002 .GW:
L (R)  04r5/65 . TOTAL ORGANIC CARBON 35 MGL = .05 GW
(R) . 042585  PHOSPHATE. 0.05 MGA Uss 1008 . GW
(R) . 042595 SULFATE 488 MGAL - 80 ., GW
(R). 042595  TOTAL DISSOLVED SOLIDS 1340 MGL = N
", CALCIUM 129000 UGL S GW
_COPPER 7.4 gL B U CGW
- POTASSIUM 1890 UGL - - GW
~ MAGNESIUM 139000 UGA = 388 GW
. SODIUM ~ " 6830 UGL ot Sy 6185 GW,.
LEAD - 06 ueL v GW
- VANADIUM 4 UGL . U . GW
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NFSS 1995 Chemical Data
StationID  DataCollected  Analyte Results BNIFlag LabFlag DL
BO2W20S (R) 0472495 ALKALINITY 406 MGIL = 2
BO2W20S (R) 0472495 BICARBONATE 406 MGIL = 2
BO2W20S (R) 04/24/95 CARBONATE 2 MGIL ] 2
BO2W20S (R) 0472495 CHLORIDE 7.4 MGL = 0.25
BO2W20S (R) 04/24/95 NITRATE, ASN 0.03 MG-L = 0.02
BO2W20S (R) 04/24/95 TOTAL ORGANIC CARBON o NGIL a 05
BO2W20S (R) 04724195 PHOSPHATE 0.05 MGL v 0.05
BO2W20S (R) 04724/95 SULFATE 301 %GR = 50
BO2W20S (R) 04/24/95 TOTAL DISSOLVED SOLIDS 85¢ MGIL = 5
BO2W20S (R) 04724/95 CALCIUM 50500 UL J = 143
BO2W20S (R) 04/24/95 COPPER 7.0 UGL u 74
BO2W20S (R) 04724195 POTASSIUM 1020 UGL = 847
BO2W20S (R) 04124/95 MAGNESIUM 80800 UGIL J = 388
BO2W20S (R) 04724/95 SODIUM 34000 UGL J = 57.5
BO2W20S (R) 04/24/95 LEAD 0.6 UGL = 06
BO2W20S (R) 04724195 VANADIUM 4 UGL v 4
OW04B  (R) 04/25/95 ALKALINITY 325 MGIL a 2
owo48 (R 04725195 BICARBONATE 325 MGL = 2
oWo4B (R 04725195 CARBONATE 2 MGL U 2
OW04B  (R) 04/25/95 CHLORIDE 84.6 MGIL = 125
OW04B (R 04/25/95 NITRATE, AS N 0.08 MG-NL = 0.02
owodB  (R) 04/25/95 TOTAL ORGANIC CARBON 2.7 MGL a 05
owosB  (R) 04/25/95 PHOSPHATE 0.1 MGIL = 0.05
owoB  (R) 04/25/95 SULFATE 402 MGIL = 50
OW04B  (R) 04/25/95 TOTAL DISSOLVED SOLIDS 1200 MGL = 5
OWo4B (R 04725195 CALCIUM 144000 UGIL = 14.3
OW04B  (R) 04/25/95 COPPER 8.4 UGL = 74
OW04B  (R) 04/25/95 POTASSIUM 3410 UGL = 847
‘OW04B  (R) 04/25/95 MAGNESIUM 115000 UGL - 38.8
owo4s  (R) 04/25/95 SODIUM 50100 UG = 57.5
.- OWO4B (R) 042595  LEAD 0.6 UGL ) 0.6
» _ OWO4B-  (R) 04/25/95 VANADIUM 7.1 UGL = 4
owoes  (R) 04/25/95 ALKALINITY 670 MGL = 2
. . - OWOSB (R 04/25/95 BICARBONATE 670 MGL = 2
g ~ OWoeB  (R) 04/25/95 CARBONATE 2 MGL V] 2
we ' OWOEB  (R) 042595 CHLORIDE 31.7 MG = 12
TSV OWosB (R) - 0425857 NITRATE,ASN 0.08 MG-NL = 0.02
w0 0 OWOGB - (R) - 0A/25/95 TOTAL ORGANIC CARBON 34 MGL - 0.5
: JOWDSB * (R)- . 0A25/85."  PHOSPHATE 0.05 MGL U 003"
OW0SB - (R) ' - 04/25/88. - . 'SULFATE 512 MGIL = 80
SOWO0BB (R) . '04/25/05 - = TOTAL DISSOLVED SOLIDS 1670 MG = .5
X, | -1 04/25/98 ;- CALCIUM 148000 UG = 143 -
- COPPER 8 uGrL " 7.
. POTASSIUM 3490 UGL = 87
. MAGNESIUM 221000 UGL = 388
* SODIUM " 80730 UG = 57.5
LEAD * .. 06 UGL - 0.8
v 4

t; VANADIUM . . . 4 UGL
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NFSS 1995 Chemical Data

14267/2

Station ID Date Collected  Analyte Results BNIFlag - LabFlsg DL  Matrix
OWO7B  (R) 04724795 ALKALINITY 401 MGL - 2 GW
oW’ (R) 04724195 BICARBONATE 401 MGIL = 2 oW

° owo7e  (R) 04/24/95 CARBONATE 2 MGL U 2 ow
* owo7e  (R) 04/24/95 CHLORIDE 17.7 MGLL = 05 GW
oworB (R 04/24/95 NITRATE, AS N 0.06 MG-NL = 002 W
. oworB (R 04724/95 TOTAL ORGANIC CARBON 1.4 MGL = 05 GW
oworB (R O4/4195 PHOSPHATE 0.05 MG/L v 005 GW
owo7B (R 0472415 SULFATE 694 MG = 50 GW
owo7B  (R) 02495 TOTAL DISSOLVED SOLIDS 1500 MG = 5 GW
owo78  (R) 04124135 CALCIUM 67700 UGIL a 143 GW
owo7B  (R) V412495 COPPER 7.1 UGL u 7.4 GW
oWwo7B  (R) 04/24/95 POTASSIUM 984 UGL = 847 GW
oworB (R 04/24/95 MAGNESIUM 104000 UGL = 388 GW
owo7B  (R) 04724195 SODIUM 36500 UGIL = 575 GW
oWo7B (R 04/24195 LEAD 0.6 UGL U 06 GW
oWo7B  (R) 04/24/95 VANADIUM 4 UGL u 4 GW
OWi1sA  (R) 04/24/95 ALKALINITY 112 MG = 2 ow
R 04/24/95 BICARBONAT! 112 MG a 2 oW
(R) 04/24/95 CARBONATE 2 MGIL ) 2 GW
(R 04/24/95 CHLORIDE 734 MGIL = 62 GW
(R) 04/24/95 NITRATE, AS N 0.06 MG-NL = 002 GW
R) 04/24/95 TOTAL ORGANIC CARBON 8.1 MGIL n 05 GW
(R) 04/24/95 PHOSPHATE 0.4 MGL = 005 GW
(R) 04/24/95 SULFATE 1130 MGL = 25 GW
R) 04/24/95 TOTAL DISSOLVED SOLIDS 1880 MGIL = 5 GW
R 04/24/95 CALCIUM 188000 UGL = 143 GW
R) 04/24/95 COPPER 13.1 UGL = 71 GW
R) 04/24/95 POTASSIUM 10400 UGL = 847 GW
(R) 04/24/95 MAGNESIUM 91800 UGL = 388 GW
R) 04/24/95 SODIUM 186000 UGIL - 575 GW
R) 0472495 LEAD 1.8 UGL = 08 GW
(R) 04/24/95 VANADIUM 125 UGL = 4 GW
(R) 04/24/95 ALKALINITY 498 MG = 2 GW.
R 04/24/95 BICARBONATE 498 MG = 2 GW
R) 04/24/95 - CARBONATE 2 MGL ] owW.
(R). 04724195 CHLORIDE . 134 MGAL - GW
. 04124195 NITRATE, AS N 0.08 MG-NAL ) GW
" 04s2 TOTAL ORGANIC CARBON 12 MG = ow
PHOSPHATE 0.05 MG u. GW
SULFATE , 495 MGL ‘= GW
TOTAL DISSOLVED SOLIDS 1230 MGL - oW .
* CALCIUM 90100 UGL = GW
COPPER 7.4 UGL v GW.
POTASSIUM 1010 UGL . GW |
" MAGNESIUM 136000 UGL . L GW
" .soDIUM 58400 UGL - i GW
. LEAD 0.8 UGL v ; GW
. 4 UGN - Y - GW

)8 - 12 VANADIUM
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NFSS 1995 Chemical Data

Station 1D Date Collocted Analyts Results BNiFlag LabFlag DL Matrix
S

owire (R) 04/25/95 ALKALINITY 451 MGL = 2 GwW
owire (R) 04/25/95 BICARBONATE 451 MGA. = 2 GW
-OW17B (R) 04/25/95 CARBONATE 2 MGL 4] 2 GW
OW17B (R) 04/25/95 CHLORIDE 16.2 MGL = 0.5 GW
OW178 (R) 04/25/95 NITRATE, AS N 0.08 MG-N/L = 0.02 GW
ow17B (R) 04/25/95 TOTAL ORGANIC CARBON 16 MG = 0.5 GW
OwW17B {R) 04/25/95 PHOSPHATE 0.05 MGL (V] 0.05 GW
ow178 (R) 04/25/95 SULFATE 447 MGL = 50 GW
OW178 R) 04/25/95 TOTAL DISSOLVED SOLIDS 1200 MGAL = 5 GW
ow17B (R) 04725195 CALCIUM 87000 UGL = 14.3 GW
ow1i7rB (R) 04/25/95 COPPER 7.1 UGL v 7.1 GW
OW178 (R) 04/25/95 POTASSIUM 2280 UGL = 847 GW
owi7B (R) 04/25/95 MAGNESIUM 142000 UGL = 38.8 GW
Oow178 (R) 04/25/95 SODIUM 60500 UG = 575 GW
ow178 R) 04/25/95 LEAD 0.6 UG U 0.6 GW
OowW1i7B (R) 04/25/95 VANADIUM 4 UG [¥) 4 GW
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