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Single Channel Analyzer 
Sediment Sample 
Site Investigation 
Standard Operating Procedure 
Scope of Work 
System Performance Check Compound 
Standard Reference Material 
Surface Sample 
Site Safety and Health Officer 
Site-Specific Safety and Health Plan 
Site Manager 
Standard Reference Material 
Semi -Volatile Organic Compound 
Surface Water Sample 
Test Methods for Evaluating Solid Waste 

Target Analyte List (Inorganic-related) 
Technical and Administrative Guidance Manual 
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TCE 
TCL 
TCLP 
Th 

TNT 
TOC 
TPP 
TSDF 

U 
ug/kg 
ug/L 
UFPO 
UMTRA 
UN 
uR 
UST 
USACE 
USAERDC 
USDOE 
USCG 
USEPA 
USGS 
UTM 

VOC 

LIST OF ACRONYMS/ABBREVIATIONS 
(Continued) 

Trichloroethene 
Target Compound List (Organic-related) 
Toxicity Characteristic Leachate Procedure 
Thorium 

Trinitrotoluene 
Total Organic Carbon 
Technical Planning Process 
Transportation, Storage, and Disposal Facility 

Uranium 
Micrograms per Kilogram (Ppb) 
Micrograms per Liter (Ppb) 
Underground Facility Protection Organization 
Uranium Mill Tailings Remedial Action 
United Nations 
Micro-Roentgen 
Underground Storage Tank 
U.S. Army Corps of Engineers 
U.S. Army Engineering Research and Development Center 
U.S. Department of Energy 
United States Coast Guard 
U.S. Environmental Protection Agency 
United States Geological Survey 
Universal Trans Mercator 

V olatile Organic Compound 

Cubic Yard 

KarenlC:IMaximlProjectsl9905006IFSP xi Maxim Te :hno!ugies. Inc 



SECTION 1 

.1.0 PROJECT DESCRIPTION 

This document describes afield sampling and analysis program to be implemented at the Niagara 
Falls Storag,: Site (NFSS) in the State of New York. The NFSS is a FUSRAP site, i.e. ,a s;te which 
was involved in the Manhattan Engineering District Project and which is being remediated.mder the 
Formerly Utilized Site Remedial Action Program. FUSRAP actions at the NFSS are being ca:Ticd 
out under the direction of the Buffalo District, U.S. Army Corps of Engineers (USACE) 

The NFSS is located at 1397 Pletcher Road, in the Township of Lewiston, Niagara COlllty,\"ew 
York. The site is shown on Figure 1.0-1. The coordinates of the site are at 43 0 12'45" nortllatnude 
and 78°59'10" west longitude as depicted on the United States Geological Survey (USGS) 
Ransomville 7.5-minute quadrangle, edited 1980. 

The site is contaminated with low-level, high- and low-activity, radioactive waste. Know 1 areets of 
radiological contamination include a waste containment structure enclosing high-activit) residues 
and low activity radioactive waste, a building contaminated with low level radioactive mat erial. and 
soil contaminated with low-level radioactive waste. Additional areas of the site may cortain low­
level radioactive contamination. 

The l','FSS is located on a portion of what was once the Lake Ontario Ordnance Works LOOW). 
a former trinitrotoluene (TNT) manufacturing facility. Therefore, chemical contamination resllltmg 
from those manufacturing operations is also of concern at the NFSS. 

The strategy at the NFSS is to remediate radiological and chemical contamination at the site such 
that tb.e requirements of CERCLA (the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980) are met 

Maxim Technologies (Maxim) is under contract to the USACE to conduct a Remedial In\ estigatlOn 
(RI) at the site. Maxim has extensive experience in performing contamination investigati( ,ns at both 
Department of Defense (DOD) and U.S. Department of Energy (USDOE) sites. Maxim is hemg 
supported on the NFSS RI effort by Science Applications International Corporation (SAl C). 'lAIC 
has extensive experience with the FUSRAP program and site-specific experience gained through 
prior work at the NFSS. 

The field sampling and analysis program, which is the subject of this document, isiireCled at 
supplementing and complementing previously-gathered information at the "KFSS sufiiciently to 
identify site contaminants, delineate their lateral and vertical extent, and, where cleanup was 
performed under US DOE management, to assess the success of that cleanup in attaining CERCLA 
objectives. None of the previous contamination-related studies performed at the site were '::ER eLA­
based or comprehensive in nature. Thus, the field efforts described in this Field Sampling !'lan (FSP) 
include th,: elements of a Site Investigation (SI) as well as those of a RI. 
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This FSP is one of a series of plans which together comprise the RI work plan for the NFS~,. Ower 
plans in this series include a Quality Assurance Project Plan (QAPP), a Site Safety and He"lth P~atl 
(SSHP) (including the Radiation Protection Plan [RPP]), and a Quality Control Plan (QC'). 

The approach to the RI is to develop and implement work planes) which respond to projec1 spccfic 
Data Quality Objectives (DQOs) in the context of the tasks below as defined in the Scope )f Work 
(SOW). Those tasks which are supported by this FSP are shown 'WIth an asterisk (*). 

Records Review and Evaluation*; 
Visual Site Inspection*; 
Landfill Survey; 
Identify ARARs*; 
Data Summary and Data Needs Determination*; 
Field Sampling Plan and Quality Assurance Project Plan*; 

• Specification and Acquisition ofField Data*; 
Interim Action Determination; 
Identify Remediation Areas and Volumes; 
Health, Safety, and Radiation Protection Plan *; 
Quality Control Plan and Independent Technical Review*; 
Community Relations and General Support; and 
Preparation of RI Report. 

In June of 1999, the USACE NFSS team, (consisting of other District KFSS "virtual team" members 
[experts from other USACE Districts], representatives from the 1<ew York State Department of 
EnviionIne11.tal Conservation [t~YSDEC], and the I'vfaxim project tefull), convened a Technical 
Planning Process (TPP) meeting to discuss and define objectives for data collection at the K FSS The 
primary objectives as developed in that meeting are shown on Figure 1.0-2. 

Those primary objectives (numbered consistently with the TPP results) that govern the performance 
of the RI include: 

1. Evaluate presence or absence of chemicals released from WCS (Waste CoLtainment 
Structure) to 1st or 2nd groundwater aquifer (referred to in this document as the fiht (upper) 
and second (lower) water-bearing zones.); 

2. Determine if chemical infiltration is occurring via groundwater into the WCS; 

3a. Determine if hazardous substances and radiological activity at site are witt lin Lmits 
established by ARARs; 

3b. Determine Contaminants of Potential Concern; 

4. Define site physical features and characteristics; and 

11. Determine nature and extent of contamination posing unacceptable risk. 
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A. series of DQOs for collection of analytical data to support those primary objectives Vias tilen. 
developed. These DQOs are presented and discussed in Section 3.:1. Using the SOW tcsks 2md 
primary objectives described above and the DQOs derived from them, a field sampling stra: egy was 
developed through the following process: 

Examine site history and aerial photographs for evidence of and/or descriptions of rrior ,ite 
activities which could have led to site contamination; 

Examine and evaluate information from prior site investigations (evaluate data, as,ess data 
quality, and identify data gaps to be addressed in this RI); 

Perform site reconnaissance for direct visual evidence of prior site activities whi:h c(·uld 
have led to site contamination; 

Based on a review of more than 450 documents and visual inspection, develc p iJ1ltial 
concf:ptualization of physical site characteristics which could affect fate and/or transport uf 
any contaminants; 

Assess potential sampling concepts for adequacy for use in contamination evaluatiOl, and risk 
assessment, based on statistical distribution; and 

Optimize information yield for subsequent RI and FS use. 

The field sarnpling and analysis strategy is fJ.Ither defined hJ. the follo\ving subsections: 

l.l-"Site History, Associated Contaminants, and Site Setting," where previous activities "t the site, 
basic site characteristics, and their implications in terms of contamination are discussed: 

l.2.-"Historical Investigations/Summary of Existing Site Data," where prior studies carned (lut at 
the site, data gathered during those studies, and the adequacy of that data in addressing DQOs is 
discussed; 

1.3-"Site-Specific Sampling and Analysis Problems and Data Gaps," where characterisl ics of the 
site and of prior studies are described and the constraints they place on the current ,tud\ are 
identified; and 

1.4--'''Sampling Approach and Strategy", where these elements are presented in the context of 
subsections 1.0 through 1.3. 

1.1 Site History, Associated Contaminants, and Site Setting 

This section provides information on historic site activities and site physical characteristic, and their 
implications in terms of site setting. The section is strongly interrelated with section •. 2, which 
addresses previous studies carried out at the site, and section L1, which discusses si L~ speci fic 
sampling and analysis problems and data gaps. 
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1.1.1 Site HitlQ..a 

Following the December 7, 1941 attack on Pearl Harbor, the United States government c'fficidlly 
entered into World War II. With this action, the War Department ordered the USACE to cmstruct 
several facilities across the United States to manufacture components for the military effOr1. Under 
this directive in late December 1941, the USACE acquired 3,015 hectares (ha) (7,453 "ereSI of 
agricultural hmd in northwestern New York state from 149 individual land owners and mitiated 
construction activities on a plant to produce TNT at the site designated as the LOOW (NFSS-2~41. 

In September 1942, the United States Army opened the plant and started production \,'ith tour 
process lines capable of producing areportedmaximumofl08,900 kilograms (kg) (240,000 pounds) 
of TNT per day. Due to a perceived oversupply of TNT across the U.S., the War Department 
decided to stop production at the LOOW at the end of July 1943. An estimated 18,90(J,00() kg 
(41,656,000 pounds) of TNT were manufactured during this eight month period (NFSS-342 I. Piping 
and machinery at the facility were dismantled and sent to other war plants. Some pie\~es were 
classified as scrap metal and some were used as replacement parts at the other plants. 

In February 1944, the USACE's Manhattan Engineering District, which was formed in 1 )42 with 
the responsibility of the construction aspects ofthe atomic energy program, requested and obtamed 
usage of a portion of the LOOW for the storage oflow-level radioactive residues generated through 
the processing of uranium ore (NFSS-306). Descriptions of the radioactive residue materiJ.1 placed 
on site are provided in Section 1.2.2. 

The first residues to be shipped to the site were designated as L-50 and R-I0 from the 1 jnde ,n.ir 
ProduGts facility in Tonawanda, New York. With this action, the NFSS was created.:-he 1.-50 
residue was transported to the site in bulk and was stored in Buildings 413 and 414 of :he water 
treatment plant near the southwest corner of the NFSS and the R-1 0 residue was placed on the site 
in a pile on open ground north of the water treatment plant (NFSS-O 11). 

The War Assets Administration also transferred 612 ha (1,511 acres) of the LOOW, no:th of the 
current NFS S, to the Chemical Warfare Service for the storage of incendiary and napalm b, )mb~ and 
transferred 400 ha (989 acres) to the War Department for disposition to the U.S. Air Force: (l'\FSS-
306). Later im 1944,1,400 drums ofF-32 residues were shipped from Middlesex, New Jersey to the 
LOOW and stored in the recarbonation pit of the water treatment plant. In April 1945, L-3 r) residues 
from Linde Air Products were shipped to the LOOW and stored in Building 411, the cooimg water 
reservoir (NFSS-187). 

Figure l.1.1-1 shows the building locations associated with potentially hazardous or n,dioacti ve 
materials at the NFSS. 

After the end of World War II, the War Assets Administration sold 2,050 ha (5,066 acres) () f the 
LOOW to tb.e Federal Farm Mortgage Corporation for eventual sale back to private owners and 
transferred the Chemical Warfare Service acreage to the Atomic Energy Commission AEC) by 
means of a Presidential Executive Order (NFSS-306). In 1946, the P-54, P-56, and P-58 processed 
uranium ore residues from Linde Air Products were shipped to the LOOW and stored iF the tr.aw 
house: adjacent to Building 434 and/or in Building 410. 
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The USACE Manhattan Engineering District transferred control of the radioactive residue s at 'he 
J>fFSS to the AEC in 1948. In April 1949, the first K-65 residues (residue from refining of hlgh 
purity uranium ore) were transferred to the LOOW from the Mallinckrodt Chemical WorLs in St 
Louis, ~v1issouri and were eventually stored in Building 434, the emergency process coolir,g water 
tower of the LOOW (NFSS-283). In 1950, the Middlesex sands, which consisted of sand and 
abraded material from sandblasting buildings and process equipment used in the ur3.J.l1 urn me 
processing of the F-32 material, were shipped from Middlesex, New Jersey and were p.aceu in 
Building 41 O. With the exceptions of the K-65 residues and miscellaneous radioactive residues, after 
:: 950, all other radioactive residues were shipped to sites other than the NFSS. 

T'he NFSS stored uranium and thorium ingots, billets, and rods in Building 421 and lakr in the 
constructed concrete vaults of Buildings 431 and 432. Radium bars and ingots were stored il a vault 
in Building 433. Animal carcasses from radiation tests at the University of Rochester were shipped 
to a graveyard located immediately north of the current NFSS property at the LOOW in ! 951 In 
!l952, the water tower storing the K-65 residue was deemed to be full and the additional drummed 
K.-65 wsidue already on the site was shipped to Fernald, Ohio. Also in 1952, combustible and non­
combustible radioactive wastes, consisting of spent fuel rods and reactor waste, from the Knolls 
Atomic: Power Laboratory (KAPL) was placed on the NFSS in Building 401 (NFSS-187) 

In 1953, Building 401, the fonner boiler house for the TNT manufacturing process, was rvnovated 
into a boron-l 0 isotope separation plant. Prior to the renovation, the KAPL waste was n lOved to 
several buildings in the Baker-Smith portion of the NFSS. In 1955, the site contractor. Hooker 
Electrochemical Company, cleaned up 525 ha (1,297 acres) of the LOOW. Records expla,ning the 
rationale to undertake the cleanup activities or the specific remedial actions accomplished were not 
found. After the cleanup, the AEC transferred 354 ha (874 acres) to the Army, Navy, and the Air 
Force. When the AEC had stockpiled a sufficient supply of the boron isotope in 1958, the plant was 
deactivated ,md put on a stand-by status. In 1964, the AEC's boron supply was depleted and the 
plant was reactivated. The ABC sold 81 ha (200 acres) ofland to a private landowner and !OO ha 
(246 acres) to a corporation in 1966 reducing the size of the NFSS site to its current size, 7-7 ha f 191 
acres). During this time frame, the "P" residues from Linde Air Products were transferrcc to West 
Valiey, New York and Oak Ridge, Tennessee. The boron plant was deactivated for a final time m 
1971 (NFSS-150). 

In 1975, the AEC was dissolved and the responsibility of the site was transferred to tbe Energy 
Research and Development Administration (ERDA). The ERDA was abolished in 197"' and the 
responsibility of the site was then transferred to the U.S. Department of Energy (USDOE). In 1979, 
the Battelle Columbus Laboratory instituted and completed a comprehensive raciological 
characterization of the NFSS (NFSS-290). In 1980, the vent on Building 434 was sealed to reduce 
radon gas emissions from the tower and a geological investigation of the site was clmducted. 
Beginning in 1981, a yearly monitoring program was initiated to assess the radon emiSSions from 
the NFSS and the potential for transport of the radiological contaminants to the groundwater. 
Radioactively-contaminated soil from a vicinity property was excavated and placed on the R-l 0 pile 
in 1981. 

In 1982, Buiildings 413 and 414 were sealed to reduce radon emissions from the L-50 reSidue". and 
a dike and cutoff wall were constructed around the R-l 0 area. Between 1983 and 1986, the transfer 
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of the K-65 residue from Building 434 to Building 411 was completed by hydraulically mi ning the 
residue from the tower, creating a slurry, and pumping the slurry through a pipeline to Buildmg 411. 
In addition, the area around the R-l 0 pile became the Interim Waste Containment Structure :rWC'S) 
after a day dike was constructed surrounding the pile. Building 434 was demolished and the ruhble 
'.'vas placed in the IWCS. Also in 1986, the impounded water generated through dewaterilg of the 
transfeITed residues was treated and discharged into the Central Ditch and the cap over the IWCS 
'.vas completed. 

In 1988, isolated areas of residual radioactivity from across the NFSS site were excavated anJ placed 
into temporary storage on the slab of former Building 430 and in 1990, a limited lhemlcal 
characterization was performed at the NFSS. The materials placed in temporary storage were 
incorporated into the IWCS in 1991 (NFSS-054). With the exception of annual monitoring and 
maintenance, no other activities took place at the NFSS until 1997 , when the USDOE transfened 
control of the site back to the USACE. 

The only remaining structures at the site are Building 401, Building 403, an associated garage to 
Building 403, and Building 429. Buildings 401 and 403 are slated for decontamination and 
demolition in the near future. Details of the investigations and previous site characterizations are 
described in Section 1.2. Further information concerning the source and nature of radioactl ve waste 
streams disposed at the NFSS is presented in Section 1.2.2. 

In summary, the NFSS is a FUSRAP site established on a portion of a TNT -manufacturing facility. 
As such, contaminants related to processes and activities from both 0 f these types of programs mIght 
be expected. These contaminants, discussed in detail in subsequent sections ofthis FSP, in dude the 
uranium-thorium-radium series radionuclides and nitroaromatic and other explosive-derivative 
compounds as well as contaminants related to support activities related to these basic programs, :-;uch 
as solvents and semivolatile organic compounds. Additional contaminants (i.e., pesticides used to 
insect control, PCBs from transformers and hydraulic oils, and incineration by-products) c'.JUld 
potentially be present at the site. 

1.1.2 Physiography/TopographylHydrology 

The NFSS is located on the relatively flat to very gently rolling Ontario Plain approximatel\ 5.6 
kilometers (Ian) (3.5 miles [miD east of the Niagara River and 6.4 km (4.0 mi) south of Lake Ontario 
in the Central Lowland Physiographic Province. The Ontario Plain is generally level with a general 
north to northwestward slope with elevations of 109.7 meters (m) (360 feet eft]) abovenean sea 
level (AMSL) at the base of the Niagara Escarpment to an elevation of82.3 m (270 ft) Atv1 SL atthe 
Lake Ontario shoreline. 

Located approximately 4.0 km (2.5 rni) to the south of the NFSS, the Niagara Escarpment IS the 
major topographic element of the region. With the exceptions of the IWCS and the prevIous R-J 0 
residue pile, the site is relatively level with elevations ranging from 96.0 m (315 ft) AM:-'L to 97.8 
m (321 ft) AMSL (NFSS-067, NFSS-087, and NFSS-267). 

Surface water runoff is collected by several ditches located on site. The ditches on the :\FSS 
property are shown on Figure 1.l.2-l. Surface water is primanly conveyed through east-west 
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trending ditches (South 16 Ditch and South 31 Ditch) which empty into the main nor',h-scluth 
nending Central Ditch and is carried off the site to the north to Four Mile Creek. The confluence 
of the Central Ditch and Four Mile Creek occurs 2.4 km (1.5 mi) north of the NFSS. F,·ur Mile 
(::reek eventually empties into Lake Ontario. 

Potential surface water run-off from the adjacent Modem Landfill, Inc. site onto the NFS S oCcurs 
from the east along Castle Garden Road and from the south along "0" Street. Potential surface water 
run-off from the adjacent CWM Chemical Services, Inc. site occurs from the north onto the NISS 
proper1y north of "N" Street. Potential surface water run-on to the NFSS also occurs 'rom the 
proper1:ies to the south of the site that are connected to the site by the Central and West Ditc hes 
(NFSS-081 ). 

Several areas on the NFSS property have the potential to collect and hold standing water a ( various 
times in the year. These areas are also shown as standing water or swamp on Figure 1 l.2- I It 
should be noted that the 100-year flood elevation within the NFSS bOlmdary is estimated to be 97 
m (319 ft) AMSL, which is approximately 1.2 m (four ft) higher than the lowest topographic 
elevation at the NFSS (NFSS-145). 

1.1.3 Regional Geology 

The bedrock geology of northwestern New York state consists of essentially undeformed l'aleozoic 
sedimentary rocks from the Ordovician and Silurian Periods which were deposited betweell 400 and 
450 million years ago. The rocks have a regional dip of less than one degree toward the: outh and 
occupy a broad basin sloping southward from the neighboring crystalline terrains of the r::anadian 
Shield and the Adirondack Dome. A metamorphic basement of gneiss underlies the sedimentary 
rocks. The area has been significantly modified by glaciation which left a series of ~ast-west 
trending escarpments and low plains (NFSS-084, NFSS-193, and NFSS-257). 

The region's sedimentary rocks consist predominantly of carbonates and fine clastic ro~ks. The 
uppennost bedrock in the area beneath the NFSS is the silty shale and mudstone laden Queenston 
F ormation, which is of Ordovician age. Rocks from the Silurian Period Medina Group (( onsisting 
of sandstone, siltstone, and shale), Clinton Group (consisting oflimestone, dolomite, and si tale). and 
Lockport Group (consisting of dolomite and limestone) are exposed at the Niagara Escarpment to 
the south of the site. Near Buffalo, about 32 km (20 mi) south of the escarpment, the Lockport 
Group is overlain by the Silurian Period Salina Group (consisting of shale and gyp ·mm ) A 
stratigraphie column ofthe regional geology is shown on Figure 1.1.3-1 and a generalize'! regIOnal 
cross-section is shown on Figure 1.1.3-2. According to NYSDEC, these units are not pre-ent 1n the 
immediate vicinity of the NFSS. 

Surficial deposits of the Quaternary Period belong almost entirely to the late Pleistoctne Senes 
(12,500 years before present) and include glacial drift and associated glaciolacustrine deposits that 
cover most of Niagara County. The glacial deposits consist of till, principally from the rr ost recent 
late-Wisconsin glaciation, and stratified drift in the form of kames, eskers, and sheets 0 ,- outwash 
sands and gravel. The glaciolacustrine materials were deposited along the shorelines md at the 
bottom of glacial and post-glacial lakes. 
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The following six sections describe the geological units present at the NFSS. A genera.ized site 
specific stratigraphic column is shown on Figure 1.lJ-3. Figure l.l.3-4 depicts the ,tructural 
contours of the geologic units at the NFSS. 

1.1.3.1 Surllcial Soils and Fill- The surficial soil at the NFSS consists of a loose to medi.lill dense 
brown to yellowish silt with organic matter usually present in the root zone, (upper 15 cecltimeters 
(cm) (six inches [in]) of the unit). Gravel and sands are generally encountered and are ilispersed 
randomly throughout this unit. Thickness of surficial deposits vary from zero to 1.5 m (zero to five 
ft), with an average range of OJ to 0.6 m (one to two ft). The unit is described as fill where man­
made materials (glass and bricks) or obvious signs of disturbance are found. The depth a'1d lateral 
extent of filL was not documented. 

1.1.3.2 Brown Clay Unit - The Brown Clay Unit is a brown or reddish brown clay, cor.sisting of 
silty clayey glacial till, which underlies the surface soils. The clay was modified by lammation and 
deposition of sandy or gravelly zones when it was submerged beneath the glacial Lake Iraq uois, 
which retreated and became Lake Ontario. These deposits are present in the unit as sand and silt 
seams, pockets, and lenses. Sandy gravel and gravelly sand and silt lenses are common Nithm the 
basal portion of the unit. The brown clay varies in thickness from two to seven m (six to 23ft) 1 he 
consistency of the clay ranges from medium soft to hard with plasticity increasing with iepth. 

The sand, gravel, and silt lenses in the basal portion of this unit average 0.3 to l.5 m (one to five ft) 
in thickness. Lateral extent and thickness ofthese lenses vary abruptly. The sediments in the lenses 
are usually moist to saturated and vary from loose to dense. Occasional extensive depos:ts ot sand 
and gravel 5.3 to 6.1 m (17.5 to 20 ft) in thickness occur in this unit (NFSS-084 and KTSS-<02). 

The upper (first) water-bearing zone in located in the Brown Clay Unit. 

1.1.3.3 Gray Clay Unit - Beneath the Brown Clay Unit is the Gray Clay Unit, which is 01 lacustrine 
origin from deeper portions of the glacial Lake Iroquois. Post depositional erosion of the unit is 
evident from channels along its upper surface which are filled with the coarser grained sediments 
of the Brown Clay Unit. The Gray Clay Unit is characterized by gray clay that occasionaliy grades 
vertically up to a silt and sand mixture. Gravel is dispersed throughout the unit as are lenses of fine 
to medium·-grained sand. Sand and gravel become the primary constituents near the basc)f the unit. 
The overall consistency ofthe unit ranges from soft to medium soft, with clay portions be'ng slightly 
to highly plastic. The clay is generally wet and sand lenses are wet to saturated. 

Thickness ofthe Gray Clay Unit varies from less than 1.5 to nine m (five to 30 ft) and is tne thIckest 
unconsolidated unit on site. Lateral facies changes, characterized by increased sand anc silt. occur 
within the upper 0.9 to 1.5 m (three to five ft) (NFSS-084 and NFSS-302). 

1.1.3.4 S~md and Gravel Unit - The Sand and Gravel Unit consists of clean sand to 1 :lixtures of 
sand, gravel, and silt. The unit is thought to be glaciofluvial in origin; and is normilly wet te 
satmated and exhibits loose to medium relative density. In general, the thickest portion' of the unit 
are present where depressions occur in the bedrock. The Sand and Gravel Unit contain> the lower 
(second) water-bearing zone and is considered to be a significant water-bearing zone. 
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The Sand and Gravel Unit is approximately 0.9 to 2.1 m (three to seven ft) in thickness and OClUIS 

4.6 to 8.3 m (15 to 28 ft) below the ground surface (NFSS-084 and NFSS-302). 

1.1.3.5 Red Silt Unit - The Red Silt Unit is also referred to as the Red Stony Till. This uni: conmls 
of angular fragments of bedrock in a sandy silt matrix that suggests that this till was local!; den ved 
and emplaced as a basal lodgement till. The Red Silt Unit is composed of clayey gravel!) silt with 
lesser amounts of sand. Gravel is dispersed throughout the unit and consists of both rounded and 
angular fragments of bed rock. This unit is generally dry to moist, overconsolidated, and ran ges from 
medium to VI~ry dense. The Red Silt Unit varies in thickness and is absent in some locati( 'ns at thc 
site (l\'FSS-084 and NFSS-302). 

The Red Silt Unit is approximately zero to 2.1 m (zero to seven ft) in thickness and, when present, 
occurs 11.2 to 14.0 m (37 to 46 ft) below the ground surface (NFSS-084 and NFSS-302) 

1.1.3.6~enston Formation - The bedrock at the site consists of brownish red shales, siltstone, 
and mudstone of the Queenston Formation. Occasional lenses of green siltstone and shclle occur 
within this £Drmation. The Queenston Formation is over 365 m (1,200 ft) thick and is sightly to 
moderately weathered in the upper region. Some fractures have been observed in the upper zone of 
the bedrock. Calcite replacement and clays have been noted in some of the wider fracture). A Pre­
Camb:rian gneiss underlies the Queenston Formation. 

The Queenston Formation typically is encountered 9.8 to 14.9 m (32 to 49 ft) below tie gwund 
surface (NFSS-084 and NFSS-302). The bedrock aquifer is included in this unit. 

1.1.3.7 Seismic Characteristics - The NFSS is situated in the Central Stable Seismic ReglOn which 
extends from the eastern Appalachian Mountain chain to the western Rocky Mountains and from the 
Canadian Shield in the north to the Coastal Plain in the south. This region is considered to be 
generally tectonically stable with a few earthquakes of moderate magnitude (5.25 or kss on the 
Richter Scale). 

However, the earthquake record of adjacent portions of western N ew York is significant. he" F S S 
is approximately centered in the Niagara Seismic Source Zone, an oblong region that extends from 
west of Hamilton, Ontario, Canada to the east of Penn Yan, Yates County, New York. Flgure 
1.1.3.7-1 shows the Niagara Seismic Source Zone and locations of earthquakes in the l' FSS area, 
There: are no known major fault zones in the area, but the Clarendon-Linden fault tra'ierses the 
Niagara Seismic Source Zone. In the Attica, New York area, located approximately 42 km (26 mil 
southeast of the site, the Clarendon-Linden fault has been the chief regional source of earthquake 
activity. Table 1.1.3.7-1 shows a listing of earthquakes that have been recorded since I ~57 above 
a Modem Mercalli Intensity (MMI) value ofIV in the area of the "IFSS (NFSS-054). 

Within 30 m (100 ft) of the ground surface, there are two general types of water-bearing: onnations 
that occur in northwestern New York state. These two formations are in the uncollsolidated 
matelials and in the sedimentary bedrock. The water-bearing unconsolidated formations are typically 
layers of sand and gravel or discontinuous lenses of sand and gravel containing perched water The 
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bedrock aquifers occur in the Silurian or Ordovician sedimentary rocks and the deeper Pre-C ambrian 
gneiss. North of the Niagara Escarpment, the only sedimentary bedrock present is the Q leenston 
Formation, which is up to 365 m (1,200 ft) thick. A regional groundwater divide exists near the 
Niagara escarpment. Regional groundwater flow north of the escarpment is toward the nl lrthwest, 
whereas grOlmdwater flow south of the escarpment is toward to the southwest (NFSS-19 ). 

There are three zones of groundwater that have been identified to underlie the NFSS. Tole upper 
water-bearing zone (in the Brown Clay Unit), lower water-bearing zone (in the Sand and Gravel 
Unit), and a bedrock water-bearing zone in the upper fractured portion ofthe Queenston F· Jrmation 
(NFSS-084 and NFSS-302). None of these zones are considered significant sources of groundwater, 
due to low wdl yield and/or high degree of mineralization. The natural principal groundwater 110w 
direction in all three of these water-bearing units is north-northwest toward Lake Ontario, m llnie king 
the gently dipping underlying bedrock strata (NFSS-OS4). 

Between 1990 and the Fall of 1998, groundwater extraction from wells in the lower water-bearing 
zone at the Modern Landfill, Inc. property reportedly reversed groundwater flow directicn in both 
the upper and lower water-bearing zones beneaili portions of ilie NFSS and the CWM (:hemical 
Services, Inc. property (NFSS-054). The iliree groundwater zones and historical groundwater usage 
in Niagara County are presented in the following sections. 

1.1.4.1-.!Iru,er Water-bearing Zone - The upper water-bearing zone is a water table L1nit !.i.e., 
unconfined) characterized by discontinuous silt, sand, and gravel lenses that are contained within the 
Brown Clay Unit. Although not considered an aquifer, this zone has sand lenses capable 0 fyielding 
a substantial flow rate for a short period oftime (NFSS-OS4). Lenses in this zone vary ahruptly in 
thickness and extent. However, it has been suggested that a northeasterly-trending sinuous channel 
deposit may exist just north of ilie IWCS (NFSS-084). The lenses range from dry to saturated 
conditions and therefore the occurrence of groundwater varies across the site. 

This upper water-bearing zone has been reported to occur at depths from 0.03 to six m (0. L to ~O ft) 
and has reportedly been contaminated during past facility activities (NFSS-084 and NFSS-302). 
Groundwater levels are generally highest in the early summer and lowest in the fall (N1SS- <07). 
Seasonal fluctuations of up to 3 m (10 ft) have been reported (NFSS-220). 

Groundwater flow direction was toward the northwest prior to 1990. at which time Modern Landfill. 
Inc. began extracting water from the lower water-bearing zone. The upper water-bearing zone 
reportedly discharges to the Central Ditch in some areas of the site and the Central DLtch ;-Las a 
pronounced affect on groundwater flow patterns when the water table is relati\ ely high. 
Growldwater flow direction has been observed to be radial near the IWCS in the summer months 
when the overall NFSS water table is relatively low and the IWCS cap is actively irrigated (l\ FSS-
307). Figure l.1.4.l-1 shows the potentiometric surface of the upper water-bearing Lone from 
February 25, 1998. 

The upper water-bearing zone reportedly responds more rapidly than the lower-water bearing zone 
to seasonal fluctuations in groundwater recharge and the effects of watering the IWCS, mdicating 
that tlle Gray Clay Unit acts as an aquitard by slowing recharge to the lower-water bearing zone. In 
oilier words, the vertical hydraulic gradient of fue upper water-bearing zone is downward and 
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discharges to the underlying lower water-bearing zone by leakage through the Gray Clay l nit. The 
(Tray Clay Unit reportedly has horizontal and vertical hydraulic conductivity values rangins from 1 
x 10-4 to 1.4 X 10-8 centimeters/second (cm/s) (NFSS-193). The hydraulic gradient ranges from 0. 1)03 
to 0.008, but steepens to 0.07 at the Central Ditch near the IWCS (NFSS-054, NFSS-193, an,iNFSS-
234). Recharge to the upper water-bearing zone is from surface infiltration (NFSS-Oi4) ami, 
according to water quality measurements, is relatively recent (NFSS-234). 

The horizontal hydraulic conductivity of the upper water-bearing zone, estimated from b,)th field 
(slug) tests and laboratory tests, ranges from 3 x 10-5 to 3 x 10-7 cm/s. Vertical hydraulic conducti vity 
values for the clay within the Brown Clay Unit were reported to be 6 x 10-7 cm/s (NFSS-054). 
However, it should be noted that dessication fractures have been reported in the upper 0.6 to 0.9 m 
(two to three ft) of the Brown Clay Unit at the NFSS and 0.9 to 4.3 m (three to 14 ft) at both the 
CWM Chemical Services, Inc. and Modem Landfill, Inc. sites (NFSS-402 and NFSS-271). 
Groundwater flow velocities of 0.04 to 0.69 meters/year (m/yr) (0.12 to 2.26 feet/year [ftJvr]) have 
been reported for the upper water-bearing zone at the Modem Landfill, Inc. property (NFSS-402). 
Thirty .. five wells have been completed in this water-bearing zone. With the exception of a few wells 
used to monitor the IWCS, no radiological or chemical sampling has been completed throLgh these 
wells. 

1.1.4.2 Lower Water-bearing Zone - The lower water-bearing zone is a partially confined aq uifer 
(i.e" water level rises above the top of the unit when the unit is penetrated) in the Sand and Gravel 
Unit which is situated between the overlying Gray Clay Unit aquitard and the underlying Red Silt 
Unit or the bedrock. By USEP A definitions, this zone is the first regulatory-defined aqui1er be low 
the NF'SS. Although the water is generally not potable, it is capable of providing minimal quantities 
of groundwater for domestic use (NFSS-054). 

This zone is between 0.9 and two m (three to seven ft) thick and gravel quantities vary from zero to 
40 percent. Water levels indicate this zone is confmed with a potentiometric surface ranging from 
7.6 to 9.1 m (25 to 30 ft) above the top of the Sand and Gravel Unit which typically range:, between 
9.4 and 13.1 m (31 to 43 ft) below the ground surface. The potential for contamination of 'he lllwer 
water-bearing zone is reportedly limited due to the overlying Gray Clay Unit (NFSS-084 and NFSS-
302). Groundwater levels are generally highest in the summer and lowest in the winter (Nf SS-~07). 
Groundwater seasonal fluctuations of up to 3 m (10 ft) have been reported (NfSS-220), 
Groundwater flow direction has been observed to be radial near the IWCS in the summer months 
when the overall NFSS water table is relatively low and the IWCS cap is actively irrigated. 

Groundwater flow direction was toward the northwest prior to 1990, at which time Modern Landfi 11, 
Inc. began t:xtracting water from the lower water-bearing zone. The groundwater extraction has 
reportedly caused a groundwater divide at the NFSS in the past. Groundwater flow in the northern 
part of the site was toward the north-northwest, while groundwater flow in the eastern part of the site 
was toward the east-southeast (NFSS-234). Review of the third quarterly (July ~:O, 19(9) 
potemiometric map of groundwater levels at the CWM Chemical Services, Inc. and Modem Landfill, 
Inc. properties indicates that groundwater flow in the general area may be returning to ts natural 
north"north'Nestwardly direction following the cessation of the groundwater extraction III 1998 at 
the Modem Landfill, Inc (NFSS-443). Figure 1.1.4.2-1 shows the potentiometric surf;.ice of the 
lower water-bearing zone from February 25, 1998. 
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The hydraulic gradient ranges from 0.001 to 0.004 (NFSS-054 and NFSS-193). The verclcal 
hydraulic gradient ofthe lower water-bearing zone is reportedly downward except near thl~ Central 
Ditch, where the gradient is upward at the rate of 0.12 (NFSS-054) Recharge to the lower water­
bearing zone: is from surface infiltration near the Niagara escarpment; leakage from the cverlying 
Gray Clay Unit; and, where the Red Silt Unit is absent, from the underlying Queenston F lrmation 
(NFSS-054 cmd NFSS-307). Water quality measurements indicate the groundwater has a relati ve;y 
longer residence time or distance traveled than in the upper water-bearing zone (i.e., the recharge is 
relatively old) (NFSS-234). This residence time is evident by the increased mineralizati m of the 
groundwater. 

Horizontal hydraulic conductivity ofthe lower water-bearing zone, estimated from both fidd (,lug) 
tests and laboratory tests, ranges from 1.3 x 10,3 to 9 X 10,6 cm/s (N'FSS-193). Ground" ater flow 
velocities of four to 23 ftlyr have been reported for the lower water-bearing zone at the Modern 
Landfill, Inc:. property (NFSS-402). Fifty wells have been completed in this water-beanng LOne. 
With the exception of the wells used to monitor the IWCS, no radiological and limited ~hemic:al 
information is available for the lower water-bearing zone. 

1.1.4.3 Bedrock Aquifer - Groundwater movement within the bedrock aquifer is thought cO oe 
limited to weathered, fractured, and calcified sections of the upper 3.0 to 5.9 m (10 to 1 S ft) (\ f the 
Queenston Formation (NFSS-307). This aquifer is generally more productive than the gla:ial LOnes 
(NFSS-191). Well yields in this zone range from 3.8 liters per minute (one gallon per minute [gpm]) 
in the non-fractured portion to 26.4 lpm (seven gpm) in the fractured portion (NFSS-19:-). 

Water levels indicate that this aquifer is confined with a potentiometric surface an average of li.3 
m (37 ft) above the top of the bedrock, which is generally encountered between 9.8 to 15.1 rn (32 
to 49 ft) bgs. The confilling layer for this zone is the Red Silt Unit, where present. Where the Red 
Silt Unit is absent, the Queenston Formation is hydraulically connected to the lower watc:r-bearmg 
zone. The potential for contamination ofthis zone is limited due to the Gray Clay Unit aId the Red 
Silt Unit, where present, the relatively low permeability ofthe shale. and the upward vertical gradient 
where the Red Silt Unit is absent (NFSS-084 and NFSS-302). 

Groundwater flow direction is west or northwest, with some apparent anomalies observed near the 
former Building 434 area and the southwest comer of the NFSS property (NFSS-339). Recent 
monitoring events have not included water levels in the bedrock aquifer. 

The in-situ hydraulic conductivity of the unweathered portion of this zone reportedly nnges from 
2.31 x 10'4 to 2 x 10'7 cm/s (NFSS-084 and N'FSS-193). The vertical hydraulic gradient of the upper 
bedrock water-bearing zone is reportedly upward to the lower water-bearing zone, where the Red 
Silt Unit is absent. The hydraulic gradient reportedly ranges from 0.001 to 0.0016 (NF~S-084 and 
NFSS-193). Recharge to the bedrock aquifer is from surface infiltration near tr_e Niagara 
escarpment. Eight wells have been completed in this aquifer. No radiological or chemical sampling 
has been completed through these wells. 

1.1.4.4 Groundwater Usage - According to the 1964 USGS report (NFSS-189), the development 
and usage of any groundwater supplies in the Niagara Falls area can be directed toward small 
domestic and farm applications in rural areas. A few moderate to large supply wells are 1I15ta1 led in 
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the Lockport dolomite, which is reportedly the only important aquifer in the region. BoVY ~ver. the 
Lockport dolomite is missing from the stratigraphic section north of the Niagara escarpment (i .e, 
missing at the NFSS property). Since the water requirements for a domestic supply well are 
generally about 132 liters per day (35 gallons per day) per person, a well yielding several hundred 
liters per day is adequate. A farm supply usually requires several hundred to several thousand llters 
per day depending on the type and number of stock and/or the acreage of agricultural12nd t(1 he 
irrigated. 

The 1964 USGS study reported that groundwater was the primary source of water for appro '(imate I y 
16 percent of the population in the Niagara Falls area. Water supplied to the rest of the pc pUlaliol1 
typically comes from surface water taken from Lake Ontario, Lake Erie, or the Niagara R1 ver. The 
study area for the report consisted of three-quarters of Niagara County and one-quarter o· OrkallS 
County. Approximately 38 million liters per day [mid] (10 million gallons per day [:ngdj) of 
groundwater was used by the total population in the study area during 1961-62. Approxinatel v ')4 
mid (nine mgd) was pumped from the Lockport dolomite and the remaining four mid (one mgd) was 
obtained from the unconsolidated deposits and Queenston Formation. The principal uses of the 
groundwater in the Niagara Falls area during 1961-62 are shown in Table l.1.4.4-l. 

The USGS report also indicated the quality of the Queenston Formation groundwater is Pl)Or. fhis 
is due to severe hardness of the water and a dissolved mineral content of 1,000 parts per miilion 
(ppm) or greater. Salty water can be found in a few wells in the Queenston Formation, particularly 
just north of the Niagara escarpment. 

Bechtel National Incorporated's "Failure Analysis Report" (NFS S-O 54) contended that in 196 R, 10 
percent of the population of Niagara and Erie counties utilized groundwater. This report mdicated 
that the wells in the NFSS vicinity generally have a low yield and supply water of poor quality. In 
1991, requests were made from the towns of Lewiston and Porter to determine the approximate 
acreage of irrigated agricultural land in the vicinity of the NFSS. The town of Lewiston reported two 
properties with 5.3 irrigated ha (13 acres) and the town of Porter reported two properties with 8:'.0 
irrigated ha (210 acres). All four of these properties fall within 4.8 km (three mi) of Ihe 1\FSS 
boundaries. 

Although the reports cited above are somewhat old, and are not specifically directed to ·.he l\FSS 
site, they suggest the potential exists that several residents in the area surrounding the NFSS may be 
using groundwater. Updated information for the groundwater usage is not available. Thi s data gap 
will be addressed in an addendum for the Phase II activities. 

Niagara County and the NFSS has a humid, continental climate that is moderated by Lakes Ene and 
Ontario (NFSS-072,NFSS-136, andNFSS-145). The temperature extremes for the NFSS iTearange 
from -17°C to 35°C (2 OF to 94 OF). The average monthly temperature ranges from -3.3 C C to 24°C: 
(26°F to 76°F) with an average yearly temperature of 9.4 °C (49 OF). Average annual precipitation 
is 95 J cm (37.5 in), which is relatively evenly distributed throughout the year. Average annual 
snowfall is 142 cm (56 in), which occurs primarily between November and March. The: snowfall 
is included in the average precipitation values. 
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The wind in the area is predominantly from the west-southwest (14.2 percent ofthe time), with the 
west, west-southwest, and southwest components totaling 38.1 percent of the overall wind d .rect on. 
Based on the 1982 wind speed data (NFSS-096), 69 percent of the wind was between [I to rive 
meters/second (rn/s) (0 to 16.4 feet/second [fils]), 29 percent of the wind was between five t·) 10 mls 
(16.4 to 32.8 fils), and two percent of the wind was greater than 10 m/s (32.8 fils). The v. ind lilse 
from the NFSS onsite weather station from 1985 (NFSS-087) is included as Figure 1.1.5 1. 

1.1.6 Surrounding Land Use 

The NFSS is bordered on the north and northeast by the CWM Chemical Services, Inc. h:lzawous 
waste disposal facility; on the east and south by the Modem Landfill, Inc. solid waste disposal 
facility; on the west by the Niagara Mohawk Power Corporation owned transmission corndor 
property; and on the northwest by the village of Lewiston (the former LOOW wastewater treatment 
plant) (NFSS-054). All of the aforementioned properties were once part of the original LO( )W. 
Land surrounding the bordering properties is primarily row-crop agricultural and orchards with 
abandoned agriculture fields, second-growth forests, recreational areas, the Lewiston public school 
property, and a recreational vehicle park with a campground. Additionally, several residences are 
located on Pletcher road approximately 800 m (0.5 mi) west-southwest of the site. 

Figun:: 1.1.7-1 shows the current surrounding land use types and Figure 1.1.7-2 shows Inose 
projected for the year 2700 (NFSS-054). 

1.2 Historil~al Investigations/Summary of Existing Site Data 

More that 450 documents relating to the NFSS were reviewed. The following sections de -;cribe the 
investigations and remedial actions performed at the NFSS, provide a description of the radioactive 
residues and. wastes that are/were on site, and presents data from the limited chemical inve'itigations 
performed to date. 

1.2.1 Investigations and Remedial Actions 

The £:lllowing sections summarize the results of previous radiological and chemical sun eys at the 
NFSS site. 

1.2.1.1 Radiological Surveys and Remediation - Cleanup of 525 ha (1,297 acres) I ,f vicinity 
properties of the original LOOW site was completed by Hooker Electrochemical Compar.y in 1955. 
No details of this offsite cleanup were reported (NFSS-054). In 1970, a radiological SJrve\ was 
performed by the AEC over the former LOOW site. Field screening was performed using hand-held 
survey meters. Soil samples were collected at locations where radioactivity was detected at rugher 
than background concentrations and analyzed for "radiological parameters". Specific parar:1eters 
and locations of samples were not discussed. Based on this survey, offsite (locations withm the 
boundaries of the former LOOW but outside the boundaries of what is now the NFS:;) removal 
actions pertaining to radiologically impacted soil began in 1972. These off-site removal actions 
included 548.6 m (1,800 ft) of the Central Ditch, 91.4 m (300 ft) of the bed of Six Mile Creek, and 
several other parcels ofthe LOOW other that the NFSS. A total of approximately 11,500 Ill] (15,000 
yd1

) of contaminated soil/sediments were removed during these actions and were placed en the R -1 0 
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pile located north of the water treatment area (NFSS-267). Exact locations or depths of exc avallor.s 
of the remedial actions were not documented. 

In 1979, Battelle Columbus Laboratory, under the direction uf the USDOE, pertJrmcd a 
"radiological characterization" of the NFSS (NFSS-290). Several remedial actions took place as a 
result of this survey. Exact locations or depths of excavations of the remedial actions Nere not 
documented. In 1981, 344 ml (450 ydl

) of radiologically impacted material was excavate, I from an 
adjacent offsite property located to the east of the NFSS. This material was brought to the l'<FSS and 
placed on the R-10 pile. In 1982, the roofs of Buildings 413 and 414 were sealed with an asphalt 
emulsion to reduce radon emissions. The dike and cutoff wall arowld the R-1 0 pile was C( Implctcd 
and the pile was covered with a ethylene propylene diene monomer (EPDM) liner. 

In 1983, interim remedial actions included cleanup of 1,463 m (4.800 ft) oithe West I Jitch and 
cleanup of2, 1 03 m (6,900 ft) of the Central Ditch, generating 41,288 m3 (54,000 yd3

) ofma:erial that 
was placed north of Building 411. The offsite portion of the Central Ditch was deconuminated 
during 1984 and 22,466 ml (29,385 ydl

) of radiologically-impacted material was generated. AI i but 
2,753 ml (3,600 yd3

) of material was placed north of Building 411 in 1984, and the remaming 
volume was placed north of Building 411 in 1985. 

The dike and cutoff wall forming the IWCS was completed around Building 410 in ; 986. 
Radioactive residues (i.e., the K-65 and F-32) were moved from their original onsite storage 
locations and placed in Building 411 in specific bays so storage location could be documented 
(NFSS-054). 

In 1985, all remaining residues from the NFSS were placed in Building 411 within the stn,cture that 
was called the IWCS. Specifically, 516 ml (675 ydl

) of rubble from Building 434 was transferred 
to the IWCS, onsite and oJIsite areas were decontaminated and 1.453 ml (1,900 ydl

) of materials 
were placed in the IWCS, 10 vicinity properties were decontaminated and generated 4,817 m3 (6,300 
ydl

) of material that was placed in the IWCS, and 8,411 ml (11,000 ydl
) of onsite mate:ials were 

placed in the IWCS (NFSS-054). 

Concentrations of radionuclides over background data ("hot spots"), identified during ( Jak Ridge 
Associated Universities' off-site verification studies for the 1983 to 1986 interim remed; al actions 
were remecliated in 1988. These actions included the excavation of 2,450 ml (3,2(10 ydl) of 
contaminated material and placement of the material on the foundation of the former Bui [ding 430. 
The material was encapsulated with an impermeable membrane (NFSS-306). No details Ilfthe type 
of membrane or how the encapsulation occurred were reported. In 1991, this rna 'erial was 
consolidated into the IWCS. 

Based on the conclusions or lack thereof, in summary, no evidence or verification of the ckanup 
activities (i. e., definitive analytical data for parameters regulated by potential ARARs) wa~ disc ussed 
in the site documents. This omission of data and the possibility of soils on site being dismrbed due 
to movement during the reported remedial activities necessitates performance of the RJ 

1.2.1.2 Chemical Characterization Efforts - The following two sections describe chemlcal 
characterization studies that were performed at the NFSS under the direction of the US] )OE The 
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results discussed in the following sections are summaries and conclusions from the reports Where 
applicable, the authors of the previous reports compared the concentrations of chemicals :ound to 
TAGM cleanup criteria or to various background values. 

1.2.1.2.1 Limited Chemical Characterization: In an effort to ready the NFSS for eventualla.nd 
disposition, a. limited chemical characterization of the site was performed by Bechtel '-rational 
Incorporated in 1990 (NFSS-179). The locations of sampling from this investigation are SilOWIl on 
Figure 1.2.1.2.1-1. This characterization included soil, sediment, surface water, and grourrdwater 
sampling and a soil gas survey. The following paragraphs discuss the results of that invescigatlon. 

Soil was collected from 14 sampling locations on the NFSS property at depths ranging from 0 .~ to 
1.8 m (one to six ft) below the ground surface. The soil samples werc analyzed for TAL metals plus 
boron and molybdenum, mobile ions (i.e., sulfate, sulfite, nitrate, nitrite, chloride, 'luonde, 
carbonate, and phosphate), and volatile and base/neutral/acid extractable (BNA) organics, pesticides, 
,md polychlorinated biphenyls (PCBs). 

A .. .s discussed in the document, concentrations of boron, lead, and thallium detected in the samples 
exceeded the mean background levels for metallic constituents in SOlI across the United States iE all 
14 samples. Concentrations of magnesium and zinc detected in the samples exceeded trre mean 
background levels for metallic constituents in soil across the United States in 13 and eight·)f the 14 
samples, respectively. Carbon disulfide, toluene, flouranthene, and pyrene were also detected at 
concentrations above the reporting limits in some of the soil samples. Two of the 14 samples were 
;malyzed for the Toxicity Characteristic Leachate Procedure (TCLP) volatile and BNA ,)rganics, 
TCLP metals, TCLP pesticides and herbicides, and Resource Conservation and Recovery Act 
(RCRJ\..) hazardous waste characteristics (reactivity, ignitability, and corrosivity). With the 
exception of barium being detected in one of the two TCLP samples at a concentration of 2.990 
micrograms per liter (ug/L) or parts per billion (Ppb), all other TCLP constituents were not detected 
above the detection limits. 

Nine sediment samples were collected and analyzed for metals, mobile ions, and volatile Clnd BN A 
organics, pesticides, and PCBs. Some samples exhibited concentrations of magnesium, manganese, 
and zinc above background. Fluoride was detected in one sample above background concentrations. 
PCBs were detected at concentartions above the reporting limits in one sediment sample 

Twelve surface water samples were collected and analyzed for metals, mobile ions, and vo latile and 
BNA organics. Concentrations of boron, magnesium, manganese, and thallium detected in the 
surface water samples exceeded reported background levels. Bis(2-ethylhexyl)phth;llate was 
detected at concentrations above the reporting limits in a sample taken from the West Ditch. 

Groundwater samples from 16 existing wells completed in the upper and lower water-bearing zones 
were collected and analyzed for metals, mobile ions, volatile and BNA organics, an,l general 
groundwater parameters (i.e., pH, temperature, and conductivity). Analytical results indicated that 
all groundwater zones sampled were of poor quality (due to mineralization). Cabum and 
magn(~sium concentrations were elevated in the wells surrounding the IWCS. 
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As part of the limited chemical characterization, a soil gas survey (NFSS-179 and NFSS-::IX) 
consisting of 167 sampling locations was performed by Target Environmental Services, :nc. The 
survey was performed using an approximate 61 m (200 ft) grid spacmg over most ofthe NFSS. ~o 
soil gas samples were collected in the IWCS area. During the survey. only a limited number of target 
constituents (methylene chloride, trans-1 ,2,-dichloroethene, cis-1 ,2-dichloroethene, trichloroethene 
[TCE]" tetrac:hloroethene [PCE], benzene, and toluene) from the soil gas samples were analyzed by 
gas chromatography using modified Methods 601 and 602. Direct injection was used instead of the 
normal purge and trap method during the gas chromatography. All samples were collected at depths 
less than 1.2 m (four ft) below the ground surface. TCE was detected in seven sampling ,ocatlons 
surrounding Building 401 with a maximum concentration of 44.5 micrograms/likr (flg I) 
approximately 46 m (150 ft) north ofthe building. The constituent concentrations from the: soil gas 
results (i.e., J.lg/I) are not a direct measurement of the concentration of the contaminant i'l the soil 
due to the difference in the mass of equal volumes of water and gas matrices. PCE was ddected at 
minimal concentrations « 2.0 Ilg/I) in five sampling locations surrounding Building 4Cl, in one 
location 61 m (200 ft) north of "0" Street and 198 m (650 ft) east of Campbell. Cis-U­
dichloroethene was detected in two sampling locations just north and south of Building 401 with a 
maximum concentration of9.0 Ilg/l. No other constituents were reported above detection limits. 

ConfirmatOlY soil samples were collected in 0.3 m (one ft) increments to 1.2 m (four ft) :)elow the 
ground surfice at the four locations which had exhibited TCE or 1.2-dichloroethene in the SOIl gas 
samples. All four soil samples exhibited TCE concentrations ranging from seven to 440 ppb. One 
soil sample exhibited 1 ,2-dichloroethene with concentrations ranging from 18 to 59 ppb 

1.2.1.2.2 nata Gap Characterization: As a further confirmation of the results of the sod gas 
survey, a limited data gap characterization of the NFSS was initiated in 1995 by Bechtel National 
Incorporated (NFSS-406). Sample locations from the investigation are shown on Figure 1 2.1.2.1-1. 
Four sediment and surface water sample locations, five soil sampling locations, ,end sc\'en 
grourldwater sampling locations were sampled during this investigation. 

The sediment and surface water samples were analyzed for total 1 ,2 -dichloroethene, TCE. PCL, and 
total metals. The surface water samples were also measured for field parameters of pH, temperature, 
and specific conductivity. Iron was detected in one sample from the West Ditch above the applicable 
water quality criteria regulatory concentration. 

Three soil samples were collected from each of the soil boring locations. These sanlples were 
analyzed £:Jr total 1,2-dichloroethene, TCE, PCE, and thallium. A background soil sample was 
collected from the Lewiston public school property, which is located approximately 2.4 k m (1 5 mi) 
west of the site. No contaminants were reported above analytical detection levels in the selll samp les. 

Groundwater samples collected from the upper water-bearing zone at the site were analY7ed fur total 
1,2-dichloroethene, TCE, PCE, pH, temperature, specific conductivity, Eh, dissolved oxygen, and 
turbidity. No hazardous substances were reported above the detection levels in the groundwater 
samples. 

1.2.1.3 Previous Remedial Investigations - As part of the Defense Environmental Restoration 
Program (DERP), EA Engineering, Science, and Technology, on behalf of the USACF Baltimore 
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District, conducted a Phase I Remedial Investigation of the entire former LOOW in 199~ (N] SS-
442). Sample locations that pertain to the NFSS are shown on Figure 1.2.1.2.1-1. Included ie the 
RI was a discussion of results of collection and analyses of three "site-specific" background soil and 
groundwater samples. Investigatory samples were compared to these site-specific backgrOl,ndlevels 
and the New York State Department of Environmental Conservation (NYSDEC) Technical and 
Administrative Guidance Manual (TAGM) levels. The following five sections (which correspond 
to the areas shown in Figure 1.3.1-1) provide a general discussion ofthe analytical results from that 
R1. 

1.2.1.3.1 Former Acidification Area: Soil samples were collected from 27 locations using a 61 
m (200 ft) grid system over the former acidification area and 11 biased locations within the former 
acidification area. Most soil samples were field screened for PCBs (by Method E4020), po iynuclear 
aromatic hydrocarbons (PARs) (by Method 4035), volatile organics (by gas chromatography) and 
nitroaromatics (by Method E4050). Screened samples indicated the presence of P AHs, 1.1-
dichloroeth(!ne, trans-l,2-dichloroethene, PCE, and TCE. Two samples were sent to an off sIte 
laboratory to be analyzed for the full target compound list/target analyte list (TCLIT AL) parameters, 
including volatile organics, semi-volatile organics, pesticides and PCBs, inorganic parameters, and 
nitroaromatics. Levels of beryllium, calcium, copper, iron, magnesium, nickel, sodium and zinc 
were detected in the soil samples above the site-specific background concentrations or ~~YS!)EC 
TAGM clemmp criteria. Other metals, heptachlor, acenaphthene, acenaphthylene anthracene, 
benzo( a) anthracene, benzo( a)pyrene, benzo(b)fl uoranthene, benzo(g,h,i )pery I ene, 
benzo(k)fluoranthene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, 
phenanthrene, and pyrene were also reported above the detection limits. 

One groundwater sample was collected from a temporary wellpoint in the upper water-bearing zone 
in the former acidification area and was sent to an offsite laboratory to be analyzed fur the full 
TeLiT AL parameters, including volatile organics, semi-volatile organics, pesticides and PCBs, 
inorg:mic parameters, and nitroaromatics. Concentrations of aluminum, calcium, i'"on, lead, 
magnesium, manganese, sodium, and heptachlor epoxide were detected above site-specific 
background concentrations or NYSDEC TAGM cleanup criteria. Other metals, acetorle, carbon 
disulfide, al~enaphthene, anthracene, fluoranthene, fluorene, phenanthrene, and pyrene were also 
reported above the detection limits. 

1.2.1.3.2 Former Shop Area: Soil samples were collected from 23 locations on a 61 n (2110 ft) 
grid system over the former shop area and five biased locations within the shop area. Most soil 
samples were field screened for PCBs (by Method E4020), PARs (by Method 403 ~), v(;latile 
orgartics (by gas chromatography), and nitroaromatics (by Method E4050). Screened samples 
indicated the presence of PCBs, PARs, benzene, 1, I-dichloroethene, trans-l ,2-dichll lroethene, 
ethylbenzene, PCE, and TCE. Three samples were sent to an offsite laboratory to be analyzed for 
the above noted TCLITAL parameters. Levels of aluminum, beryllium, calcium, cupper, 
magnesium, nickel, sodium, zinc, mercury, heptachlor epoxide, and acetone were detected above 
site-specific background concentrations or NYSDEC TAGM cleanup criteria. Other metals, aldrin, 
heptachlor, heptachlor epoxide, arochlor 1260, bis(2-ethylhexyl)phthalate, acellaphthene, 
acenaphthylene anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibem.o( a,h)anthracene, flumanthene, 
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fluorene, indeno(l ,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene were also repof'ed aaove 
the detection limits. 

One groundwater sample was collected from a temporary wellpoint in the upper water-bearing lOne 
in the former shop area and was sent to an offsite laboratory to be analyzed for the abi lve noted 
TCL/TAL parameters. Concentrations of aluminum, antimony, iron, lithium, lead, magncs:um. 
manganese, sodium, alpha-BHC, l,l,l-trichloroethane and TCE were detected above sit~-specitlc 
background concentrations or NYSDEC TAGM levels. Other metals, l,l-dichloroethykne, total-
1 ,2-dichloroethylene, 2-butanone, phenanthrene, and 1 ,3 ,5-trinitrobenzene were also reported above 
the detection limits. 

1.2.1.3.3 Baker Smith Area: Soil samples were collected from 20 locations using a 2:; m C5 ft) 
grid system over the Baker Smith area and four biased locations within the area. Most so J samples 
were field screened for PCBs (by Method E4020), P AHs (by Method 403 5), vo latile organics (by 
gas chromatography), and nitroaromatics (by Method E4050). Screened samples indicated the 
presence of P AHs, benzene, l, l-dichloroethene, cis-l ,2-dichloroethene, trans-l ,2-dichli ,roethene, 
PCE, toluene, TCE, and (m and p-isomer) xylenes. Two samples were sent to an offsite aboratory 
to be analyzed for the above noted TCL/TAL parameters. Levels of aluminum, beryllium, calcium. 
coppl~r, iron, and nickel were detected above site-specific background concentrations or \JYSDEC 
TAGM cleanup criteria. Mercury, heptachlor, bis(2-ethylhexyl)phthalate, di-n-octyl phthalate, 
benzo( a)anthracene, benzo(b )fluoranthene, benzo(g,h,i)pery lene, benzo(k)fluoranthene_ chr;scne, 
f1uoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene were also reported abo\e the 
detection limits. 

One groundwater sample was collected from a temporary wellpoint in the upper water-bearing zone 
on the adjacent property immediately north of the Baker Smith area and was sent to an offsite 
laboratory to be analyzed for the above noted TCL/T AL parameters. Concentrations ofllum i num. 
antimony, iron, lithium, magnesium, and sodium were detected above site-specific background 
concentrations or NYSDEC TAGM cleanup criteria. Other metals, 1 ,3,5-trinitrobenzene and HMX 
were also reported above the detection limits. 

1.2.1.3.4 Sanitary, Acid Waste, and Storm Sewer Lines: Two samples of sludge wer~ collected 
from the manholes of the former LOOW process, sanitary, and storm sewer utilities located in the 
former acidification area. The sludge samples were field screened for PCBs (by Meth()d E4020). 
PAHs (by Method 4035), volatile organics (by gas chromatography), and nitroaromatics I by Method 
E4050). Screened samples indicated the presence of PCBs, PAHs, and PCE. Eight samples were 
sent to an offsite laboratory to be analyzed for the above noted TCL/TAL parameters Lc\eJs of 
arsenic, cadmium, chromium, copper, iron, lead, magnesium, nickel, silver, zinc, mercury, and 4,4'­
DDT were: detected above site-specific background concentrations or NYSDEC TAG~ cieanup 
criteria. Other metals, endrin aldehyde, alpha BHC, gamma BHC. deitaBHC, alpha ch1crdane, 4,4' 
DDD, 4,4'·-DDE, dieldrin, endrin endosulfan I, endosulfan sulfate, heptachlor, heptachl.Jr epoxide 
acetone, phenol, arochlor 1248, arochlor 1260, 4-methylphenol, acenaphthene, acenaphthylene 
anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b ) fluoranthene , benzo(g,h.i)pery lene 
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indenol L2,3-
cd)pyrene" naphthalene, phenanthrene, and pyrene were also reported above the detection lJmlts. 
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Six samples of wastewater were collected from the manholes of the former LOOW utilities ,md were 
sent to an offsite laboratory to be analyzed for the above noted TCLIT AL par ameters. 
Concentrations of aluminum, iron, selenium, silver, and bis(2-ethylhexyl)phthalate were detected 
above site-specific background concentrations or NYSDEC TAGM cleanup criteria. Other metals, 
acetone, PCE, 4-methylphenol, and phenanthrene were also reported above the detection limits. 

1.2.1.3.5 Sediments and Surface Water: Six sediment samples v,ere collected from the Central, 
South 16, and South 31 Ditches on the NFSS property. Samples were field screened for PCBs (by 
Method E4020), PARs (by Method 4035), TCE (by gas chromatography), and nitroarornatics (by 
Method E4050). Screened samples indicated the presence ofPAH levels above NYSDEl: TAG\1 
cleanup criteria. Three samples were sent to an offsite laboratory to be analyzed for boron lithl um, 
4-amino-2,6-dinitrotoluene, and total organic carbon. Boron and hthium were reported "bove the 
detection limits. 

Three surface water samples were collected on the NFSS property. These samples were ,ent :0 d.l1 
offsite laboratory to be analyzed for general wastewater properties, boron, lithIUm, and 
nitroaromatics. Water quality parameters, chloride, fluoride, sulfate, nitrogen as nitrate, III trogen as 
ammonia, total Kjeldahl nitrogen, total phosphorus, biological oxygen demand, chemical oxygen 
demand, boron, and lithiunl were reported for the surface water samples. 

1.2.1.4 Environmental Surveillance Data - Environmental surveillance data for the NFS:-, has been 
prepared yeady since 1981. The yearly environmental surveillance includes air monitoring at the 
perimeter ofthe NFS S for radon; groundwater monitoring for radiological constituents, select metals, 
and water quality parameters; and sediment samples for radiological constituents. 

1.2.2 Descriptions of Radiolo\!ical Residues 

The following seven sections provide a description of eachmajorradiological residue that was stored 
at the NFSS. 

1.2.2.1 L-50 Residues - The L-50 residues are low-level, high-activity radioactive residues from 
the refinement oflow-grade uranium pitchblende ores from the Belgian Congo. These residues were 
generated from the processing of ores containing seven percent uranium oxides. The res dues were 
transferred to the NFS S from Linde Air Products in Tonawanda, 1\ ew York. A history 0 f the L- 5 (] 
residue is summarized in Table 1.2.2.1-1. 

1.2.2 .. 2 R-IO Residues - R-I0 residues are low-level, low-activity radioactive residue, from ,he 
refmement oflow-grade uranium pitchblende ores from the Belgid.l1 Congo. These residues were 
generated Drom the processing of ores containing 2.6 to 3.5 percent uranium oxides. The residues 
were transfl~rred to the NFSS from Linde Air Products in Tonawanda, New York. A his:ory of the 
R-I0 residue is summarized in Table 1.2.2.2-1. 

1.2.2.3 F-:12 Residues - F-32 residues are low-level, high-activity radioactive residue, from the 
refmement of high-grade uranium pitchblende ores owned by the l!. S. Government. The,e resid ues 
were generated from the processing of ores containing 20 to 50 percent uranium ox.des. The 
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residues were transferred to the NFSS from the Middlesex Metal Refinement Plant, Middle~,ex, \; ew 
Jersey .. A history of the F-32 residues is summarized in Table 1.2.2.3-1. 

1.2.2.4 L-30 Residues - L-30 residues are low-level, high-activity radioactive residues fron: tile 
refinement of low-grade uranium pitchblende ores from the Belgian Congo. These resid ues were 
genera.ted from the processing of ores containing 10 percent uranium oxides. The residues were 
transferred to the NFSS from Linde Air Products in Tonawanda, New York. A history ot the :,-30 
residues is summarized in Table 1.2.2.4-1. 

1.2.2.5 K-65 Residues - K-65 residues are low-level, high-activity radioactive residues from the 
reflllement of high-grade uranium pitchblende ores from the Belgian Congo. These residues were 
generated from the processing of ores containing 35 to 60 percent uranium oxides. Tht reSIdues 
were transferred to the NFSS from Mallinckrodt Chemical Works in St. Louis, Missouri L\ history 
of the K-65 residues is summarized in Table 1.2.2.5-1. 

1.2.2.6 Middlesex Sands - The Middlesex sands are residues from the sandblasting 
decontamination of the Middlesex Metal Refinement Plant in Middlesex, New Jersey, where the F-
32 residues were generated. The Middlesex sands were transferred to the NFSS around 195(1 and 
were placed in Building 410 until 1986 when it was incorporated into the IWCS. 

1.2.2.7 Miscellaneous Residues and Wastes - The P-54 residue is lead sulfide cake generated from 
processing L-30 and L-50 ore. The P-56 residue is regenerated lead sulfate cake generated trom 
processing L-30 and L-50 ores. The P-58 residue is lead vanadate generated by adding lead sulfate 
to urallium-Ibearing carbonate liquors in order to remove vanadium during the processing 01L-19 ore. 
The "P" residues were transferred to the NFSS from Linde Air Products in Tonawanda, '-Jew York 
in 1946. The P-54 residues were stored in Building 410. The P-56 residues were stored ill the thaw 
house: adjacent to Building 434 and/or in Building 410. The P-58 residues were stored III an open 
pit in the southeastern comer of the second floor of Building 410. The "P" residues were 'lltimatcly 
transferred to West Valley, New York and Oak Ridge, Tennessee in 1966 for final stora>;e. 

Wastes from the KAPL consisting of combustible materials and spent fuel rods were trar:sferred to 
the NFSS for storage near Building 401. During the boron separation startup activities, the KAPL 
waste: was moved from the Building 401 area to the Baker Smith area. The combustible materials 
having low levels of radioactivity were burned on site at an unknown location and in Lle off-site 
incinl~rator. The remaining KAPL materials were ultimately transferred to Oak Ridgc, l'ennessee 
for storage. Animal carcasses from the University of Rochester radiation safety 'csts 'Aere 
transferred to the LOOW and buried in a graveyard north ofthe existing NFSS boundari"s. During 
a remedial action, the carcasses were exhumed and transferred to the IWCS. 

1.3 Site-Specific Sampling and Analysis Problems and Data Gaps 

Sampling and analysis problems at the site are of two primary types. These include phY~lcal access 
problems and problems in verifying the reliability of previously collected data. 
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}.3.1 Physical Access Problems 

j\erial photos show that portions of the site may have limited accessibility due to the presenl e of first 
:md second growth forest. Aerial photos also show other portions of the site having standi:lg v. atcr 
(i.e., ea.st-west ditches south of"N" street and north of"O" street) limiting the access tc vanous 
areas. These conditions were verified during the detailed walkover survey. 

Foundations of previously demolished buildings may limit the initial locations of the plaG1Cd 
borings. Roads will need to be constructed to access some areas of the site. 

1.3.2 Problems with Verification and Validation of Previously-Collected Data 

As documented in Section 1.2, data has been collected at various portions of the site under se\era) 
previous programs. Much of this data is usable as basic information on the site. However. data scts 
have not yet been made available for inspection to verify the accuracy of much of this data or to 
establish that the data was produced under a level ofQNQCwhich would render it suitable for use 
in a USACE CERCLA-based Rl. 

1.3.3 Data Gaps 

The activities addressed in this FSP were chosen to eliminate the current data gaps identified during 
the review of the former studies and investigations. Additional data gaps may be exposed itS a result 
of the Phase I investigation process. The following sections describe the current data gaps for the 
NFSS. 

1.3.3.1 Existing Data - The following four sections detail the specific deficiencies and data gaps for 
the previous investigations .. 

Where data was available, USEP A usability screening procedures defined in Guidance for nata 
Usability in Risk Assessment (Part A), USEPA Publication 9285. 7 -09A, April 1992, were applied 
to determim: the usability of this data as definitive data (usable for risk assessment purposes) As 
the data exists currently, it is unusable for those purposes without further exploration of the QAlQC 
information that was potentially generated for the data and an independent validation 0 I the data. 
Attempts to discover the information for this data gap will continue after the initiation (, f Phase I 
activities. If the information is found, it will be incorporated in the addendum FSP for the: Phase Il 
sarnpling event. 

1.3.3.1.1 Previous Radiological Surveys and Remediation Data: With the exception o··the three 
reports detailed in Sections 1.2.1.2.1, 1.2.1.2.2, and 1.2.1.3, this Section describes problems and data 
gaps from an analysis of the reports of the Previous Radiological Surveys and RemedIatIOn 
(presented in Section 1.2.l.1). These reports include the following specific problems: 

Details of radiological background data and levels of cleanup (i.e., the USDOE 5/ 1 5 cleanup 
standard - a maximum of 5 pCi! g of residual radioactivity in the first 15 cm of tLe so i 1 and 
a maximum of 15 pCi/g below 15 cm) were not discussed 
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Confirmatory soil sampling results subsequent to the remedial actions to eva.uate the 
remedial effectiveness was not presented. 

Documentation of the location of the specific areas of cleanup was not included 0:' defmed 
through civil survey. 

Data gaps evident from the review of these reports include: 

No soil, groundwater, sediment, or surface water samples for radiological parameters were 
collected or analyzed. 

1.3.3.1.2 Limited Chemical Characterization Data: The LimIted Chemical Characerization 
investigation of the NFSS (N1'SS-179) was extremely limited. Although several media was sampled, 
the quantity of sampling locations characterized by definitive analytical results is not sufiicient for 
a complete characterization of the site. The analysis of the report of the Limited '=hemical 
Characterization investigation (presented in Section 1.2.1.2.1) includes the followint specific 
problt:ms: 

Locations of the samples collected (with the exception of the monitoring well sampi ing) were 
not well defined or surveyed. Repeatability of this data is impossible. 

Screening techniques (i.e., the soil gas survey) were used to determine ifVOC ccmstit,:ents 
were present across the site (with exception of the IWCS area where no sam;Jles were 
colll!cted). The data generated by the soil gas survey is not definitive data. 

• Limited analytes (i.e., methylene chloride, TCE, PCE, 1 ,2-dichloroethene [cis "nd trans], 
benzene, toluene) were investigated over the site using the soil gas survey. S"mpies for 
additional VOC constituents were not analyzed. 

Data for radiological and chemical background (other that the U.S. inorganic chemical 
background data for soils) was not reported, although it was used to make compan sons The 
comparison of results with the U.S. background data for soils may not satisfy th(~ potential 
Applicable, Relevant and Appropriate Requirements (ARARs) and Data Quality ()bjecti yes 
(DQOs) for the site. 

• For samples that were analyzed by an analytical laboratory, the analytical method" detection 
limits, reporting limits, and QAlQC documentation were either not completed or not 
reported. 

No indication of independent validation of the data was presented. 

Data gaps at the completion of the Limited Chemical Characterization include: 

No soil samples for radiological parameters were collected or analyzed. 
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Radiological investigation of the site-wide groundwater was not completed. Rcsulb for 
radiological parameters are provided only for the few wells surrounding the IWC" that are 
routinely sampled in the annual site monitoring report. 

The chemical analyses of samples from the 16 sampled wells for groundwater is not adeq uate 
to provide a complete discussion of the groundwater over the entire NFSS. None ofthe : 6 
monitoring wells were not located within the areas of the site where previous ;)rocesses 
related to the TNT or boron manufacturing occurred. 

• Information related to the chemical constituency of the soil was limited. Depths 0 f samples 
rang,~d from 0.3 to 1.8 m (one to six ft) bgs. No surficial soil samples were colleded 

Investigation of the ditches (a potential receptor or transport pathway) was limited. Three 
sampling locations are not adequate to provide a complete discussion ofthe sedinents and 
surface water over the entire NFSS. 

No sampling was conducted in areas indicated on historical site documents as pokntiai fuel 
oil atld other UST locations. These include potential locations in the acidification "rea of the 
TNT manufacturing facility, the associated shop and support area, and the Building 401 area. 

• Numerous sumps shown on historical site documents in the acidification area were not 
investigated. 

Not all areas of the NFSS have been addressed by radiological or chemical inve~tigatlons. 

1.3.3.1.3 Data Gap Investigation Data: The Data Gap investigation (NFSS-406) followed the 
Limited Chemical Characterization (NFSS-179) and was based on Bechtel National Incorporated's 
evaluation of that investigation. The Data Gap Investigation primarily investigated ·.he VOCs 
identified in the Limited Chemical Characterization with a few additional soil, groundwater, 
sediment, and surface water samples for spacial distribution. An ,malysis of the report <fthe Data 
Gap Investigation (presented in Section 1.2.1.2.2) includes the following specific problems: 

• Locations of the samples collected (with the exception of the monitoring wells I were not 
specifically defined or surveyed. Repeatability of this data is impossible. 

Limited analytes (i.e., TeE, PCE, 1 ,2-dichloroethene [cis and trans], and thallIUm) werc 
investigated in the areas identified by the soil samplmg from the limited chemical 
characterization (NFSS-179) (locations identified during the site using the soil gdS survey). 
Soil samples for additional constituents (i.e., YOC, SVOC, metals, pestiClcies/PCBs, 
radiological parameters, or nitro aromatics) were not analyzed. 

For samples that were analyzed, QA documentation was either not completed or n, t reported. 

No indication of independent third party validation of the data was presented. 

Data gaps at the completion of this investigation include: 
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No soil, groundwater, sediment, or surface water samples for radiological parameters \\ere 
collected or analyzed. 

The l.imited analyses in the soil samples did not definitIvely address the potentia: of 
addit:lonal volatile organic or metal contamination. 

The data gaps identified for the Limited Chemical Characterization were not completely aldre--:scd 
by the Data Gap Investigation. 

1.3.3.1.4 Lake Ontario Ordnance Works Remedial Investigation Data: The LOOW Remedial 
Investigation (which contained portions of the NFSS) was significantly more detailed than the 
previous investigations. Although several media was sampled, the number of sampling ,ocattOl1S 
characterized by definitive laboratory analytical results is insufficient to make a 20mrlete 
characterization of the site using a risk assessment. An analysis of the report of the' LOOW 
Remedial Investigation (presented in Section 1.2.1.3) includes the following specific problems: 

Locations of the samples collected were not well reported. Repeatability of th,s data is 
impossible. 

Screening techniques (i.e., the immunoassay for nitroaromatics, P AHs, and PCBs and the 
field gas chromatography for the VOCs) did not generate definitive data. 

Limited analytes (nitroaromatics, P AHs, PCBs, and VOCs) were investigated ovel the three 
major areas by screening techniques. Off site analytical laboratory (confirmatory) analysis 
was only performend on a few samples. The laboratory analyses for the constituents were 
not identical to those that were field screened (i.e., P AHs were not analyzed in the 
laboratory) . 

Data for background was generated using three off-site area borings. And insufficient 
number of samples and depths were collected to be statistically valid. 

• No indication of independent validation ofthe data was presented. 

Data gaps at the completion ofthis investigation include: 

No soil, groundwater, sediment, of surface water samples for radiological paramoters were 
collected or analyzed. 

The chemical analyses of the investigation is not adequate to provide a complete JiSCUSSlOl1 
of the characteristics over the entire NFSS. 

No sampling was conducted in areas indicated on historical site documents as potential fuel 
oil and other USTs. These include potential locations in the Building 401 area, 

C:I WINIJOWSlDesktoplF nlJ'p, wpd I - 25 Maxim Ted,:1Oiog os, Inc 



• A few of the numerous sumps shown on historical site documents in the acidifica tion circa 
were investigated. Additional investigation of this area is warrented due to the cor .stituents 
found. 

Not all areas of the NFSS have been addressed by radiolog;cal or chemical investigations. 

1.3.3.2 Background Data - Background data will be assessed and integrated in an addendLlITl tu the 
FSP during 1he Phase II activities. Data gaps requiring additional sampling during Phase II will be 
identified. 

1.3.3.3 Soill Characterization - No radiological data comparable to potential AR."'Rs was 
discovered for the soils at the site. Additionally, limited chemical information exists for ,oils l)\er 
the majority of the site. Extremely limited amounts of data is known to be definitive. Pue tu the 
non-existent radiological and limited chemical information, data gaps exists for both surface and 
subsurface soil. Planned Phase I activities will address this data gap. 

1.3.3.4 Groundwater Characterization - Limited radiological and chemical information exists tor 
the groundwater. Extremely limited amounts of data is known to be definitive. Due to the limited 
radiological and chemical information, data gaps exist for the upper and lower water-bearing zones 
as well as the bedrock aquifer. Well locations require civil survey information. Planned Phase I 
activities will address this data gap. 

1.3.3.5 Sediment Characterization - Limited radiological and chemical information ex] 'its fur the 
sediments at the NFSS. Three locations currently undergo annual environmental monito:'ing Due 
to the limited locations and limited available radiological and chemical, data gaps exist along the 
length of ea.ch of the ditches. Planned Phase I activities will address this data gap. 

1.3.3.6 Sm-face Water Characterization - Limited radiological and chemical informal ion exists 
for the surface water at the NFSS. Three locations currently undergo annual envi~onmental 
monitoring .. Due to the limited locations and limited available radiological and chemicaL data gaps 
exist along the length of each of the ditches. Planned Phase I acti vities will address thi~ data gap. 

1.3.3.7 Well Search - Due to the lack of information contained in the Bechtel National Incorporated 
well canvasses (NFSS-OS4) a well search data gap has been identified. This well search should be 
conducted within a two-mile radius from the center of the site to identify potential receptors. This 
search should include: analyses of any New York State databases, a possible Department. of Health 
assisted letter of information/reply strategy, and possibly a field follow-up "door-to-dollr" search. 
This data gap was identified due to the older information indicating several wells in the vicinity of 
the NFSS, and the follow-up door to door canvasses "missing" many ofthese wells. Wells near the 
NFSS should be properly closed or restricted to agricultural irrigation use only. 

1.4 Samplilng Approach and Strategy 

No comprehensive, CERCLA -based characterization of chemical contamination has been performed 
at the NFSS. The approach must, therefore, combine the features of a Site Investigation (Sl) and 
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a Remedial Investigation (RI) and must include both radiological and chemical analytes. (DQO s 
Viere introduced in Section 1. 0 and are discussed in more detail in Section 3.2 and 3.3.) 

Key elements of the strategy for development of a Plan to achieve project objectives thruugh 
Gollection and analysis of samples at NFSS include: 

Use ofa phased approach, with Phase I sampling and analysis scheduled to begil Ne,v t, 
1999 and completion of Phase II by August, 2000; 

Identification of eight Areas of Investigation, and the types of waste suspected at 2ach 

Preparation of a Preliminary Conceptual Model of the Site \ See Figure 1.4-1.); 

Identification of potentially contaminated media: 

• Soils, including surficial soils and subsurface soils; 

• Groundwater, including upper (first) water-bearing zone; lower (secolll!) w~ltcr­

bearing zone; and Bedrock Aquifer; 

• Sediments, in the on-site network of ditches, and; 

Surface water, in the on-site network of ditches. 

Compilation of Preliminary ARARs. 

Evaluation of data from previous studies, integration of useful information, and ider tificatioll 
of data gaps; 

Selection of analytes and corresponding test methods, to determine the presence ('T absence 
of CERCLA-regulated hazardous substances, including: 

radiological parameters, consisting of total uranium, thorium, and radium, selected 
isotopes, and gross alpha and beta activity, 

• chemical parameters, including TCL orgarlics, TAL and othe] mdals. 
pesticides/PCBs, and/or nitroaromatics, and; 

• geotechnical parameters, used to characterize the site, classify soils, itnd assess 
contaminant mobility. 

• Identification of sampling locations, including: 

69 exploratory boreholes, with collection of one surficial soil sample, a mlllimum of 
one subsurface soil sample, and one groundwater s amp Ie from the upper (fi ;'st) wa ler­
bearing zone, at each borehole; 

C:\ 'IfIN[)O WSlDesktoplFnl_fsp .wpd 1 - 27 Maxim Tech 101og_~s, Inc 



• 

Collection of one set of groundwater samples from each of 4 existing mCJrlitonng 
wells, already installed in the upper (first) water-bearing zone at repre:-entarive 
locations surrounding the IWCS; 

Collection of one set of groundwater samples from each of 28 existing mc nitorlDg 
wells, already installed in the lower (second) water-bearing zone at repre:-entarive 
locations within Areas of Investigation throughout NF S S; 

Collection of one set of groundwater samples from each of 5 monitoring wdls, 
previously installed in the Bedrock Aquifer at representative locations at Nf SS, and; 

Collection of one set of sediment samples and one set of surface water samples at 
each of 39 locations within the ditch network at NFSS. 

Specification of analytes for each sampling location, including: 

• Analysis of all soil, sediment, groundwater, and surface water samples for all 
radiological analytes cited above; 

• Analysis of 26 sets of surficial soil samples, 26 sets of subsurface soil sam pIes. and 
26 sets of upper (first) water-bearing zone groundwater samples for the "flll suite" 
of analytes (briefly defined as TCL organics, TAL and other metals, pestiCides, 
PCBs, and nitro aromatics. The full suite is defined in detail in Tables 3-4 through 
3-8 of the QAPP.) Remaining samples will be analyzed for selected analytes based 
on previous sampling results and/or the likelihood of their presence; 

Analysis of 4 sets of upper (first) water-bearing zone groundwater sampks for the 
full suite of chemical analytes. 

Analysis of 10 sets of lower (second) water-bearing zone groundwater samples for 
the full suite of chemical analytes. Analytes for remaining sets have been sdect:vely 
specified, based on the likelihood of their presence, and results of previous sampling 
events; 

• Analysis of two sets of Bedrock aquifer samples for the full suite of chemical 
analytes. The analytes for the other three sets have been specified based on the 
likelihood of their presence, and; 

• Analysis of 20 sets of sediment samples and 20 sets of surface water samples, 
collected from ditches, for the full suite of chemical analytes. Analytes for remaming 
sets have been selected based on the likelihood of their presence. 

Selection and application of analytical Methods to achieve comparison of analytl<~al n;stJts 
to potential ARARS; 
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Preparation of a data base in Microstation GIS format to tabulate data, map con:ami:lant 
concentrations, and compare results with potential ARARs, and; 

Use of Phase I results to design the Phase II activities, as an Addendum to this F~ P. 

[n the following Sections, an explanation of the rationale supporting development ofthe P"p for the 
NFSS is provided. 

1.4.1 Rationale for Phased Approach 

A two-phased approach to development of a data base which will support a CERC] A-based 
remedial investigation and risk assessment at the NFSS has been developed. In Phasc' I, lu be 
implemented during the Fall of 1999, sampling and analysis in accordance with SW-846, AS I'M, 
and other definitive methods to develop data in support of project objectives specified if: the TPP 
meeting conducted in June 1999 will be performed. Phase I is designed to further characerizc the 
geology and hydrogeology of the site, and assess the presence or absence of radiological and 
chemical contaminants considered potentially present at NFSS. Approximately one-half of the 
resources planned for the remedial investigation field activities will be expended through the 
implementation of Phase 1. 

Phase I results will be used in conjunction with further evaluation of data generated durint' previous 
studies at the site, statistical analysis of background levels defined in previous studies at neighboring 
properties, and refinement of proposed ARARs, to identify supplementary sampling and analysis 
requirements for Phase II. Phase II will be designed and defined (in an Addendum to thiS FSP) to 
fill data gaps, further characterize background levels (as necessary), assess areal and vertical extent 
of contamination (if found), further evaluate additional radiological contaminants potentially 
present, and ensure proper spatial distribution of sampling locations to satisfy risk assessment 
requirements. This second phase of the RI is scheduled for completion in August, 2000 

1.4.2 Preliminary Conceptual Model of the NFSS 

A preliminary conceptual model of the site is presented in Figure 1.4-1. The model illustrates the 
interrelationships between potentially contaminated environmental media, migration path ways, and 
potential receptors at NFSS and its surroundings. It provides a basis for determination of media 
to be characterized, sampling locations and depths, and the relationships of sampling locations to 
migration pathways and potential receptors. 

1.4.3 Selection of Areas ofInvestigation, and Types of Wastes Potentially Present 

Based on a detailed records review, evaluation of the history of industrial processes and waste 
generation, storage, treatment and disposal practices at NFSS, results of TPP meetings sponsored 
by USACE, analysis of aerial photography and historical site drawings, walk-over sile surveys, 
results of previous sampling and analysis, and available documentation of previous Sll.e cleanup 
activities, eight Areas ofInvestigation at the NFSS have been delineated. The Areas ofIn·.estigation 
are identified in Table 1.4 .. 1. They are described in detail in Section 4.1 of this FSP. Sanpling and 
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:malysis will be performed in order to evaluate potential presence or absence of chern lcal dnd 
radiological eontam.ination within each of these eight areas. 

The types of waste suspected to be present at each Area ofInvestigation are also identified iI, Section 
4.1 of this FSP. Residual radioactive wastes are considered to be potentially present within all ei ght 
of the Areas of Investigation. Chemical wastes potentially present at individual Area:; of 
lnvestigation may include solid and liquid fuels such as coal and diesel fuel, heating and lu t)ricating 
oils, solvents, degreasing agents, transformer fluids, boiler additives, pesticides, acids and residues 
related to production of explosives, residues related to incineration of products, by-producb, or 
wastes streams, metal processing wastes, wastes disposed in an on-site scrap yard, and wastes which 
may have migrated from off-site sources such as neighboring landfills. 

The sampling strategy is based in part on the premise that wastes previously stored, treated, or 
disposed on NFSS property could be present at any of the Areas ofInvestigation on the property. 
Previous remediation invol ving earthmoving, re-grading, and burial has occurred, and rt~maming 
waste residues may have been relocated. In addition, contaminant migration, (e.g., transport of 
contaminated soils into ditches through stormwater runoff) may have resulted in movement of 
wastes from their point of origin to other locations. 

1.4.4 Sample Media, Locations, and Depths 

The rationale for collection of samples in various media, at various depths and locations, is descn bed 
in the following sections. 

1.4.4.1 Surficial Soils - Comprehensive radiological characterization and evaluation 0 j' selected 
chemical and geotechnical parameters will be performed. Surficial soils will be the focus of 
assessment of risks associated with potential exposures routes such as inhalation and ski n contact 
by site workers, visitors, and ecological receptors, potential migration of contaminants potentially 
present to surface waters, sediments, subsurface soils, and groundwater, and uptake of con ~ami nants 
by on-site vegetation. 

The surficial sample will be collected from the interval 0 to 6 inches (0 to 15 cm) below the surface. 
Detritus, vegetative matter, and debris will be removed from the sample. 

Surficial soils, (as well as subsurface soils, and upper-water bearing zone groundwater, as expldined 
below) will be sampled at 69 locations. Approximately 60 of these samples are "purposeful" or 
"biased" locations, selected because they are located within or adjacent to known or suspected 
sources of contamination, "hot-spots" identified through previous sampling, and/or areas where soil 
removaVremediation has occurred. The remaining borehole locations have been chosen :It random. 
in order to ensure spatial representation throughout the site. 

The specific location of each borehole will be chosen based on its location with respect tt) potential 
sources such as tanks, piping, sewers, and/or ditches. In absence ofthese site features, locations will 
be chosen based on the results of a gamma survey of a 100 square meter area surroUllding each 
borehole location. 
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]104.4.2 Subsurface Soils .. Each of the 69 boreholes will be advanced from the surface to the 
interface of the soil with the first water-bearing zone encountered. Each borehole will bt logged 
continuously, and potential evidence of contamination, (e.g olfactory, staining, elevated organic 
vapors, discol.oration, elevated gamma readings, or presence of wastes) will be noted. Each borehole 
",{ill be terminated after the water-bearing zone is explored and presence of the confini:1g layer 
immediately below is verified, in order to avoid cross-contamination with lower aquifers. 
Subsurface soil samples will be collected at the soil/groundwater interface. At the discreti( ill of the 
Site Mlmager, additional samples will be collected at one or more depths which exhibit evi ience of 
contamination such as the criteria listed earlier in this paragraph. Subsurface soil sample, will be 
collected in order to evaluate health risks associated with exposure routes such as site con;;trucllon 
worker inhalation or skin absorption, and contamination of groundwater supplies . 

. 1.4.4.3 Groundwater - Three distinct water-bearing zones will be sampled during Phase 1, as 
described below. 

,1.4.4.3.1 Upper (First) Water-bearing Zone: In each of the 69 exploratory boreholes, a 
temporary well point will be installed. Sampling for radiological and selected chemical 
contanlinants will be performed in order to evaluate presence or absence of contaminati·Jll in the 
Brown Clay Unit, which contains the first water-bearing zone. With the exception of the IV, CS Area 
of Investigation, no sampling and analysis from monitoring wells installed in this aq uifer has 
previously been performed at the NFSS. The upper water-bearing zone reportedly contains 
contaminants transferred from soil to groundwater through infiltration of precipitation. In :Urn. this 
water-bearing zone may seep into on-site drainage ditches. Water within the upper wate·'·bearing 
zone may also migrate to (or from) neighboring properties, and this will be evaluated. 

Additionally, one set of groundwater samples for radiological and selected chemical contaminants 
in each of 4 existing groundwater monitoring wells present in the VIcinity ofthe IWCS. 0.0 known 
full-suite chemical characterization has been performed on these wells. 

1.4.4.3.2 Lower (Second) Water-bearing Zone: Potential presence or absence of radiological and 
selected chemical contaminants in the lower (second) water-bearing zone (sand and graveillyer) will 
be evaluated.. One set of groundwater samples for radiological and selected chemical comaminants 
in each of28 existing groundwater monitoring wells present throughout the NFSS will be collected. 
One or more groundwater wells is present in each of the eight Areas ofInvestigation (e xcept the 
ditches). No known radiological characterization of groundwater in these wells has been performed.. 
Chemical characterization of groundwater in six of these wells occurred in 1990. (Results are 
discussed in Section 1.2.) No known chemical characterization has been performed on the remal ni ng 
22 wells. 

As is described in Section 1.1, a layer of gray clay separates the upper and lower watcr-beanng 
zones. Base:d on its characteristics, this layer acts as an aquitard. \Vhether it separates the two units 
hydrologically under all conditions is not known and must be investigated in the RI. "he initial 
assumption is that the lower water-bearing zone may be interconnected with the first, upper \Aater­
bearing zon,e. If contamination is present in the upper water bearing zone, cross-contamination may 
occur. The lower water-bearing zone may also be subject to migration of surficial or sub-silTface soil 
contaminants through infiltration of precipitation, and may potentially discharge to surface dltches 

C:\W'I}.1)QWSIDesk1op\FnIJsp.wpd 1 . 31 Maxim Techl.olog1cs, Inc 



on the property. Conversely, contaminants in surface water or sediment may migrate inti' the first 
or second water bearing zones. Contaminants in this medium may migrate off-site and result in 
exposures to humans or other biological receptors. 

Groundwater elevations will be measured in all existing monitoring wells to assess the dincctioa of 
groundwater movement. 

1.4.4.3.3 Groundwater (Bedrock Aguifer): Migration of contaminants potentially pres,~nt in soil 
and groundwater in the Brown Clay Unit, Gray Clay Unit, Sand and Gravel Layer, andlO! Red Silt 
Layer to the Bedrock Aquifer (Queenston Formation) is considered unlikely, but will be (valuated. 
The Gray Clay Unit is considered to be a continuous and confining layer, based on pre\ious 
documentation. The Red Silt Unit is considered to be a discontinuous, confinilg hyer 
Groundwater contamination (including radiological and selected chemical contanlinanti) wdl be 
evaluated through collection of one sample in each of five existing groundwater monitoring wells 
in the Bedrock Aquifer. These are the only wells presently installed in this formation. Th 2y w1l1 be 
further used to assess the direction of groundwater flow within this aquifer through measurement of 
groundwater elevations. 

Presence of groundwater contamination in the Bedrock Aquifer will be evaluated due to iL potential 
to migrate off-site and contaminate off-site groundwater resources. 

1.4.4.4 Surface Water and Sediments. - Potential presence or absence of radiological ani sekcted 
chemical contaminants will be evaluated through collection of co-located surface water and sedl ment 
samples at 39 locations throughout the existing network of ditches on the NFSS. Limited 
radiol.ogicall and extremely limited chemical sampling has previously been conducted at three ditch 
locations at the NFSS. 

Phasf: I sampling locations have been strategically selected to evaluate potential presence, lr absence 
of radiological and selected chemical contaminants related to a variety of potential contanlinant 
sources on site, such as former waste storage, burial, and incineration locations. SamplinE' locations 
have also been selected to assess on-site and off-site migration of contaminants in surface water and 
sediments. 

1.4.5 Selection of Analytes 

The analytes chosen for inclusion in the Phase I evaluation are a wide variety ofCERCLA -reglliated 
hazardous substances. They have been selected for inclusion in Phase I based on results cf previous 
sampling/analysis, because it is considered likely that they have been and/or may still be present at 
the site, or to confirm their absence at representative locations. 

Analytical results will be evaluated in terms of potential ARARs At the TPP meeting. NYSDEC 
Technicallmd Administrative Guidance Memoranda (TAGMs) and USEP A Region IX Kisk- Based 
Screl~ning Levels (RBSLs) were specifically identified as the basis for potentidl A RARs 
recommended for evaluation in the project. USEP A Drinking Water Standards, USEP A Ecological 
Surface Water Screening Values, and USDOE Ecological Preliminary Remediation Goals (PRGs) 
are also believed to be of primary importance in selection and evaluation of analytical results. A 
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preliminary compilation of potential ARARs is presented in Appendix D of the QAPP. At 1 his s'age 
of the project, ARARs are considered to be potentially applicable, and will be further evaluated and 
negotiated before they are finalized. 

1.4.5.1 RadIological Parameters - Due to the historical and current use ofNFSS as a raJioadive 
waste repository, radiological parameters require thorough site-wide evaluation. Resul"s wLl he 
used to identify presence of radiological contamination which may require remediation, OJ to verify 
that previous cleanups have achieved on-site compliance with CERCLA requirement:- OJ otal 
uranium, U -23 5, U -238, radium-226, and thorium-230 were present in high-grade urani UTI ore, and 
residues sent to the NFSS for disposal. Uranium, thorium, and radium are responsible fer most of 
the radioactivity currently present in the IWCS, and potentially present at other portions of ~he }: FSS 
if cleanup was not complete. Gross alpha and beta radiation are specifically included in potential 
groundwater ARARs, and are considered "indicator parameters" in soil. Combined with results of 
downhole gamma monitoring, gamma walkover survey results in the 100 square meter area 
surrounding each prospective borehole, and results of analysis for uranium, thorium, anti radium, 
these indicator parameters may provide evidence of the presence of other radioactive isotopes not 
currently included in the Phase I FSP. 

All samples collected in Phase I activities will undergo all the radiological analyses identified 
aboY{:. Wh<~ther or not radiological analyses providing for further direct speciation is wammted will 
be evaluated based on Phase I results. 

1.4.5.2. Chemical Parameters - Several analytical groups have been included in the Phase I 
Remedial Investigation, in order to comprehensively evaluate the presence or absence (,f specific 
chemical contaminants. These analytical groups have been specified to identify conlamiaants 
potentially present in waste streams known to be present at the site in the past, to further' evaluate 
chemicals previously identified as present through sampling programs, or to confirm absence of 
chemicals not identified through previous site screening analyses. 

Analytical groups to be included in Phase I include TCL organics (including volatile and :iemi­
volatile organics, potentially present in solvents, de greasing agents, oils, fuels, and incineration 
residues); TAL metals, plus boron and lithium (potentially present in metal processing wastes, 
uranium ore residues, boiler additives, and products or by -products previously generated at the site): 
nitro aromatics (related to former production oftrinitrotoluene while the site was part oftne former 
Lake Ontario Ordnance Works); PCBs (potentially present in transformer fluids, hydraulic fluids, 
and other wastes shipped to the site for disposal); and pesticides (formerly used and/or disposed at 
NFSS). 

Cation exchange capacity and Total Organic Carbon (TOC) will be evaluated in soi to assess 
contaminarlt mobility. TOC is integral to calculation oflevels supplied in the NYSDEC TAGM. 

Dissolved metal contaminants will be evaluated in addition to total metals in ground watcr and 
surface water to distinguish between total and dissolved metals, and to provide sup[lementary 
information for risk assessment. 
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1.4.5.3 Geotechnical Parameters - Particle size analyses, Unified Soil Classification ,malyses, 
moisture content, Atterberg Limits, and soil density will be included in analysis of ,oils and 
sediments to assess contaminant mobility, aid in classification of soils, and provide infllITnalion 
potentially useful to assess remedial alternatives. 

Not all chemical and geotechnical parameters will be evaluated in all soil samples. Not all 
chemical parameters will be evaluated in all surface water and groundwater samples. The 
selection of chemical and geotechnical analytes is further described below and is specifiec for each 
sample: in Section 4. A technical memorandum will be prepared and submitted separate!) and will 
provide the rationale for selection of each analytical parameter in each sample. 

1.4.6. Rationale for Selection of Sampling Locations and Analvtes at Each Location 

Within each Area ofInvestigation, sampling of surficial and subsurface soils, groundwate:, surface 
water, and sediments has been planned in order to achieve, to the extent practical, detection of 
contaminants potentially present, orto verifY absence of contamination. Sample locations have been 
selectf:d to evaluate potential hot spots, further investigate contamination detected in pre\lOUS 
studies, verify that CERCLA-required cleanup levels have been achieved, evaluate migrati( >ll at Area 
oflnvestigation or property boundaries, assess vertical extent of contamination, ensure a statisti cally 
defensible number of samples per Area of Investigation, and assess potential exposures :hrough a 
variety of exposure routes. 

Health risks associated with radiological contaminants present in the IWCS and potentialy present 
at otht!r locations at the NFSS are a primary focus of this Phase I RI. For this reason, radiological 
characterization in all soil, surface water, groundwater, and sediment sampling locations Win be 
included. 

Chemical characterization will be performed to complete a comprehensi ve "full suite" list (f anal ytes 
at several selectively-chosen, representative locations within each Area of Investigatio'1. At the 
remaining locations, analytes considered unlikely to be present have been eliminated. F OI example, 
pesticides, PCBs, and nitro aromatics are not included for analysis in all samples in Areas of 
Investigation where they were not known to be used, stored, or disposed. Conversely, metals and 
semivolatile organics are considered likely to be present in most Areas ofInvestigation, and have 
been included in the majority of soil and groundwater samples scheduled for collection. 

At each sampling location, the Site Manager, with the concurrence of the USAC1: ovr::rsitc 
representative, will specifY additional chemical analytes not previously planned, ifinhis professional 
judgment they are warranted through site history and observation of potential e\ idence of 
contamination, such a s odors, stains, elevated gamma or organic vapor measurements, or 
observation of contamination. 

1.4.6 . .1 Exploratory Boreholesrremporary Well Points - Full suite analyses Lave been 
recommended for surficial soil, subsurface soil, and upper water-bearing zone groundwater sample 
sets to be collected at approximately 25 of 69 exploratory borehole locations and 4 sets (If samples 
to be collected from existing upper water-bearing zone monitoring wells surrounding the I WC S The 
remaining samples will be analyzed for a sub-set of the full suite. 
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1.4.6.2 Lower (Second) Water-bearing Zone - Full suite analyses are recommended f )r 1(., of 
the 28 sets of samples to be collected from existing lower water-bearing zone monitoring ",ells. At 
the maj ority of the remaining wells, samples for nitro aromatics and PCBs/pesticides ha ve been 
<:xcluded because theses contaminants are considered unlikely to have migrated from the surface 
through a confIning layer to this depth. 

)1.4.6.3 Bedrock Aguifer - Full suite analyses are recommended for two of the fIve exislmg 
monitoring wells in the Bedrock Aquifer. Nitroaromatics and PCBs/pesticides have been excluded 
Ji"om inclusion for analysis in the other three sample sets, because of the unlikelihood t) iey have 
migrated to tills depth. 

J.4.6.4 Surface Water and Sediments - Full suite analyses are included in approximatel: 20 
surface water samples and 20 sediment samples. Locations chosen for full suite anal) sis were 
chosen to evaluate off-site or on-site migration, because of their proximity to known sources of 
contamination, to evaluate presence of contamination within each Area of Investigation 0' at Area 
ofInvestigation boundaries, or to ensure spatial distribution throughout the NFSS . 

. 1.4.6.5 Summary of Rationale - For each of the eight Areas of Investigation, the rela1 ionships 
between the media to be sampled, sampling locations, and TPP objectives are summarized in Table 
1.4-1. 

1.4.7. Selection of Analytical Methods 

Analytical methods have been selected in order to achieve the following objectives: 

1.4.7.1. Definitive Data -Where possible, use of SW-846 or equivalent methods h;lve heen 
specifIed. Radiological analyses of Isotopic Uranium (U234,235,238) by HASL 3')0/Alpha 
Spectroscopy; Isotopic thorium (Th228,230,232) by HASL 300/Alpha spectroscopy; Radium 226 
by HASL 300/Garnma spectroscopy; Total Uranium by ASTM D5174;Gross Alpha/Beta by EPA 
900 for soil samples and Isotopic Uranium (U234,235,238) by HASL 300/AIpha Spectroscopy; 
Isotopic Thorium (Th228,230,232) by HASL 300/ Alpha Spectroscopy; Radium 226 by 903.1 Mod., 
Radon Emarlation; Total Uranium by ASTM D5174; and Gross AlphalBeta by EPA 900 for water 
samph::s have been specifIed. Wherever applicable, all analyses will be performed by a laboratory 
validated by the USACE to perform the applicable method. These methods will provide definitive 
data, to be validated by an independent third party, and will be suitable for use in a CERCoA-hased 
risk assessment. 

1.4.7.2. Comparability to ARARs - Potential ARARs have been compiled and corresponding 
method detection limits and reporting limits for analytes have been tabulated in Append1 x D elf the 
QAPP. Me1hods have been selected which provide, to the extent practical, the ability t( compare 
site data with potential ARARs. 

1.4.7.3 Evaluation of Spacial Representativeness of Data - Using the definitions in SW84h, the 
proposed sampling strategy for Phase I is a combination of Authoritative Sampling (i.e, locatmg 
samples in areas where we suspect contamination) and Random Sampling (i.e., random sample 
locations within the site boundary to fIll spacial distributions). In accordance with SW846 Chapter 
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9, the concentrations of the analytes and spacial distribution of sampling points are medeli to 
estimate a potential grid spacing. 

The NFSS site is not represented by a single "population" of constituents. From Section 41, el ght 
lueas of Investigation have been identified and each could be assumed to its own "poplilatilln'·. 
Each area may require different numbers of samples to achieve estimates at similar level:; of 
conJidence. 

Preliminary estimates of the analyte sample mean and variation will be derived from the data 
generated from the samples to be collected in Phase I of the RI and will be augmented by the existing 
data. These estimates will be used to back-calculate the appropriate number of samples t" be 
collectl~d from each area of concern using SW846 methodology. These estimates will bv useJ to 
guide the subsequent phases of the remedial investigation . 

. 1.4.7.4 Risk Assessment Considerations - In general, many sites are assessed by source mea. [he 
NFSS was assessed by source area while also considering risk assessment issues. Tlie site is 
expected to be classified as industrial land use only, as is the surrounding area. The site wai divided 
into eight Areas ofInvestigation, or exposure areas. Sample locations selected within th<)se areas 
are based on potential sources, migration pathways, and sinks for contaminants. Based or existing 
information, approximately 69 soil/groundwater and 39 sediment/surface water sample locations are 
proposed as an initial Phase I assessment. After collection, the data will be screened using potential 
ARAF~s to identifj data gaps. In areas vvhere more information is needed, additional sarrlples v,,'ill 
be collected to fill data gaps. This screening of Phase I data and the resulting data tabks, maps, 
technieal memoranda, or presentations will facilitate the Phase II investigation, risk assessment. and 
better management decisions. Without this screening step between the sampling phases,iata gaps 
would not be identified until after the risk assessment is complete. 
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SEcnON2 

2.0 PROJECT ORGANIZA nON Al'W RESPONSIBILITY 

Maxim has overall responsibility for all phases of the RI at the NFSS. Maxim will prepare; pn 'Ject 
work plans, direct field investigations and provide project management and quality ,:ssurance 
functions. Maxim's qualifications include performance of site investigations, cemedial 
investigations, feasibility studies and/orriskassessments at more than 100 DOD sites and/OJ VSDOE 
sites. :\1axim also assisted USEP A's Office of Radiation Programs in development of stan Jard., f')r 
radioactive waste disposal for the USEP A. 

Science Applications International Corporation (SAIC), a subcontractor to Maxim, has V'eviously 
performed work at the NFSS and will support the Maxim team by providing knowledt'e gamed 
through that work and work conducted at similar FUSRAP sites. SAIC will also provi ie health 
physics, field radiation safety support, and other radiation-related technical support tc Maxim. 
Resumes of key Maxim and SAlC personnel are included in Appendix A of the QAPP. 

General Engineering Laboratories (GEL) will provide analytical services for this project GEl has 
performed analyses for chemical and radioactive parameters for samples collected at numerous 
DOD, USDOE and FUSRAP sites investigated by Buffalo District USACE. GEL is cunently 
certified by the USACE for all parameters under Routine Analytical Services (RI\S) antic !pated for 
this project. In addition they are currently undergoing certification for nitroaromatics. They arc aiso 
licensed to accept and analyze radioactive materials. Copies of personnel summaries, ,neluding 
resumes for key laboratory personnel have been provided by GEL and are presented in Appendix B 
of the QAPP. Copies of the Laboratory Quality Assurance Plan for GEL are presented in \ppcndix 
C of the QAPP. 

The quality control and management responsibilities of key personnel for this project are iefined in 
subsequent paragraphs of this section. A QAlQC Organizational Chart is shown on Figur,' 2-1 Key 
project personnel are identified below. A summary of qualifications of key personnel is presented 
in Table 2-1. 

2.1 U.S. Army Corps of Engineers Project Representatives 

Dr. Judith Leithner, Ph.D. is the USACE Proj ect Manager for this project. She has responibili ty for 
techn.ical project direction, review and approval of contractor work plans and reports, all, )Cation 0 f 
overall project resources, tracking and management of the overall project schedule and b.ldgel, and 
management of contractor oversight by other USACE staff. In case of any problems, D'. Le'thner 
can be contacted at 716-879-4234 (e-mail address: Judith.SLeithner@LSACE.army.mil). Request. from im) 

third parties for project information should be addressed to Dr. Leithner at the followin,; adli,ess: 
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\1r. Dennis Rimer will be the USACE Site Superintendent. The USACE Site Superinterdent wdl 
oversee field activities for the USACE, and will have the authority to approve all field iecislons 
exclusive of those that require a scope change or commitment of additional resources. In tnose 
instances, the decision must be approved by Dr. Leithner and the Lakes and Rivers Buffalo (I RB) 
Contracting Officer, Mrs. Mary Price. 

b2 Project Principal 

Mr. Max Gricevich, M.S., is Maxim's Project Principal. He is Manager of Maxim's St. Louis ot:ile. 
Mr. Gricevich possesses over 26 years of environmental experience with scientific and en l,inel:ring 
projects ranging from initial site planning and contamination survey~ through remedial inveitigalions 
(IUs), feasibility studies, and hazardous waste clean-up supervision Past investigative, en.;ineering 
and management experience has been obtained at numerous active and inactive DOD anc US I )(lE 
sites. 

The responsibilities of the Project Principal will include: 

Signatory authority and power to commit company resources to the overall execU' ion, ) f The 
contract; 

Allocate manpower and other resources to the project; 

Review subcontract agreements; 

Interface with subcontractors on the administrative level; 

Communicate directly with the USACE Manager for both routine support and Dr pn ·olem 
solving if problems cannot be resolved through normal channels; 

Develop solutions to problems of particular difficulty; 

Provide senior-level technical, administrative and logistical support to Maxirr's Project 
Manager as needed; 

Provide quality assurance audits of all aspects of the project; and 

Review and approve project plans and reports prior to submittal. 

2.3 Contractor Program ManagerlProject Manager 

Mr. Thomas Lachajczyk, M.S., is Maxim's US ACE Buffalo District Program Mar;.lger 'v1r 
Lachajczykhas over 25 years experience in environmental science, project management alld prugram 
management. He has extensive experience with CERCLA and Resource Conservation ami Rec()\ ery 
Act (RCRA) processes and regulatory agencies. His expenence includes PrognmlI'roJect 
Management involving more than 100 DOD sites, development of sampling plans for liS DOl- sites. 
and radioactive waste characterization, pollutant migration modeling, and cost/risk assessment in 
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support of USEPA's Office of Radiation Program's development of standards for dl (posal)f 
radioactive waste. 

Mr. Lachajczyk has overall responsibility for ensuring that the project meets USACE s pr.ljcct 
objectives and Maxim's quality standards. In addition, as Project Manager for this Delivery Order, 
he is responsible for technical quality control and project oversIght, and will providL the S,te 
Manager with access to corporate management. 

Mr. Lachajczyk is responsible for implementing the project and has the authority to c( mm:: the 
resources necessary to meet project objectives and requirements. The Project Manager) primary 
fimction is to ensure that technical, financial, and scheduling objectives are achieved sucesslully. 
The Project Manager will report directly to the USACE Project Manager and will provide the maar 
point of contact and control for matters concerniJ!8 the project. The Project Manager wi i I: 

• Define project objectives and develop a detailed work plan schedule; 

Establish project policy and procedures to address the specific needs of the pI)jec. a, a 
whole, as well as the objectives of each task; 

Acq uire and apply technical and corporate resources as needed to ensure performallce \\i thin 
budget and schedule constraints; 

Orie:nt all field leaders and support staff concerning the project's special conside'ations: 

Monitor and direct the field leaders; 

Develop and meet ongoing project andlor task staffing reqUlrements, including m,;chanisms 
to review and evaluate each task product; 

Review the work performed on each task to ensure quality. responsiveness, and \ 'mel i ness: 

Review and analyze overall task performance with respect to plarmed require·nenb and 
authorizations; 

Approve all external reports (deliverables) before their submission; 

Ultimately responsible for the preparation and quality of interim and final repors; 

Represent the project team at progress meetings; 

Develop solutions to problems of particular difficulty; 

Communicate with the USACE's Project Manager; 

Coordinate with D~deral and state agencies, following approval from the USAI ~E P~O)eCl 
Manager, concerning scheduled activities and regulatory criteria; 
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Maintain daily contact with Site Manager during field operations; 

Notify USACE concerning the status of the project schedule; 

ResoJlve problems, interpret the Scope of Work, submit monthly schedule changes. proE','ess 
reports, and pertinent written and telephonic communications; 

Develop subcontract agreements; 

Communicate with USACE concerning modifications to the delivery order; and 

Supervise preparation of the engineering report ofresults and the presentation of "esults to 
the USACE. 

2.4 Independent Technical Review UTR) Committee 

Independent reviews of all plans, designs, reports, analytical data, surveys and assessment' has been 
completed by the following personnel, based on their areas of expertise: 

Mr. Dennis Herzing, M.S., Professional Engineer (P.E.) - Mr. Herz.ng is a 
civil/environmental engineer and has more than 25 years of experience in RIfFS, : ecords of 
decision, landfill design, industrial and municipal wastewater treatment systems aJ cd closure 
of RCRA hazardous waste storage facilities. He is responsible for reviewing all p;ans, 
designs, reports, surveys, and assessments. 

• Mr. Clyde Yancey, M.S., Professional Geologist (P.G.) - Mr. Yancey has mOle than 20 
years of environmental experience of the CERCLA process at Uranium Mil Tailings 
Remedial Action (UMTRA) and USDOE sites. He is responsible for reviewing all plans, 
designs, reports, surveys, and assessments. 

Dr. Robert Tucker (SAle), Ph.D., P.G., Senior Geologist - Dr. Tucker has over 25 vears 
of experience in hydrogeologic investigations and the CERCLAIRCRA proces:, at DOD, 
USDOE and FUSRAP sites. His experience varies from development ofproject v:ork plans 
and reports for hydrogeologic investigations to performing cost evaluations for proposed 
remedial actions. He is responsible for reviewing all health and safety and fitid-related 
documents. 

• Mr. Steve L. McBride, B.S. (SAle), Chemistry - Mr. I'-'1cBride possesses over 13 :Iears 
of experience in the analytical QAlQC. He is experienced in laboratory opera1ions, data 
validation, method development and development of Quality Assurance Projel t Plans at 
FUSRAP and other USDOE sites. He is responsible for reviewing all document:, related to 
analytical and radiological quality control such as the QAPP, data reports, RI replrt, and ail 
chemical and radiological surveys. 
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• Mr. Steve Passig (SAle), Certified Health Physicist (CHP) - Mr. Passig pos,esses 13 
years of experience in all aspects of radiation health and safety for a number of rac:iological 
industries. He is experienced is radiation surveys and worker protection, development of 
Radiation Safety Plans and evaluation of radio-chemical data for the protection \ If human 
health and the environment. Mr. Passig is responsible for reviewing all dllcuments 
associated with on-site radiation health and safety and assessments of human and ecological 
exposure to radiological contamination at the NFSS. 

Mr. William Borden (CH2M Hill), Certified Health PhYSicist (CHP) - Mr. 13, lrden has 
more than 30 years professional experience including two years of experience nvo!ving 
management of radioactive wastes at the NFSS. Mr. Borden has provided independent 
technical review comments related to the FSP. 

Each ITR committee member's responsibilities include: 

• Review documents pertinent to their expertise as described above; 

Provide written cornments and required actions to Maxim concerning technical ddeq uacy, 
accuracy, feasibility, as well as omissions, inconsistencies. typographical and grammatical 
errors and other corrections requiring revisions; 

Review responses t.o comments and all action taken in response to comments; 

Resolve any outstanding differences; and 

Document independent review and resolution of all comments using a Review CertificatlOn 
Sheet (shown at the front of this document). 

Each Independent Technical Reviewer will have no participation III the preparation of cocuments 
prior to his review. 

2.5 I'rincipal Engineer 

Mr. David Germeroth, P.E., is the Principal Engineer. He will provide engineering expertise and 
review, approve and applly his Professional Engineer's seal to pertinent design doc llllents as 
necessary. Mr. Germeroth possesses over ten years experience performing geotechnical testing, 
construction oversight, health and safety evaluation, remedial investigations, remedial design and 
site investigations. Mr. Germeroth has extensive experience at FUSRAP and former US 1)01' sites. 

2.6 SAIC Senior Technical Consultant 

Mr. Michael Giordano, P.E., Certified Hazardous Materials Manager (CHMM), is Senior Tedm:cal 
Consultant for SAl C participation in this proj ect. The Alternate Senior Technical Consui tant 1S \1I. 
George Butterworth, M.S. Mr. Giordano and Mr. Butterworth each have more than = 0 years of 
experience in remedial investigations, feasibility studies and remedial design at L~DOE and 
FUSRAP sites. For nine years, Mr. Giordano has provided technical and program owrsight and 
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management for USDOE, FUSRAP and DOD projects. Mr. Butterworth has extensive expertise 
in enviromnental management, engineering oversight and health and safety at FUSRAP si 1 es in "Jew 
York State and active USDOE sites throughout the U. S. Each of these individuals is fan iliar with 
the NI'SS and SAlC's previous work at the site. Their responsibilities include: 

Coordinate with Maxim's Project Principal and Program Manager to adminisl~r S \]Cs 
efforts; 

Attend Technical Planning Process Meetings; 

Ensure that all required resources to be provided by SAle are available on an IS needed 
basis; 

Participate in preparation and technical review of plans and reports; 

Participate in development of strategy and approach to achieve project objective s; 

Provide site-speciflc continuity based on previous and pro granunatic experience at N'FS Sand 
other FUSRAP projects; 

Coordinate the development of the Radiation Protection Plan by SAlC personnd; 

Commurlicate problems anticipated and/or encountered during activities performe:i by :SAle 
to the Maxim Project Manager. 

2.7 Risk Assessor 

Brian Mulhearn is the Risk Assessor for this project. The Risk Assessor will be suppo:ted by the 
Project Manager, Program Manager, Principal Engineer, Site Manager, SAlC, and other in'> 01 ved 
parties. Mr. Mulhearn has a B.S. in Toxicology and more than nine years of experience 111 the field. 
with experience ranging from human to ecological and aquatic toxicology. He developed and 
performed marine and freshwater bioaccumulation assays, including radioisotopic ana,ysis at the 
U.S. Army Corps of Engineers Waterways Experiment Station. Mr. Mulhearn's experien:e includes 
developing CERCLA and non-CERCLA risk assessments at federal and private facilitl~s. 

Mr. Mulhearn will: 

Participate in compilation of site data, Applicable or Relevant and Appropriate Re, juircments 
(AJRARs), toxicological data, and cleanup-goals; 

Compare the potential ARARs to analytical reporting limits for each parameter 

Aid in the evaluation of the usability of old and recently generated data for L se in a risk 
assessment; 

Coordinate SAlC's assessment and review of risks estimated for radioisotopes 
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Develop the baseline human heath and ecological risk assessment for the site; 

Review documents from a risk assessment perspective; 

Identify data gaps and assist in the preparation of sampling strategies for Phase II and 

Provide input during scoping and planning sessions. 

2.8 Project Industrial Hygienist 

Ms. Yvonne Freix, Certified Industrial Hygienist (CIH), will review and approve the Site "afet: and 
Health Plan and supervise its implementation. She will determine the need for any up~radt's or 
downgrades in levels of protection required for non-radiological contaminants and will pnform an 
on-site audit of compliance with Health and Safety Plan requirements and an evaluatio:l of their 
adequacy. Ms. Freix possesses over 12 years of professional experience as a CIH. She}- as strong 
knowledge of current industrial hygiene and safety regulation~ and extensive knovled[2e in 
interpreting sampling data, results and compliance with regulatory and advisory standards. 'vis. 1 rt.'ix 
has supervised the development of Site Safety and Health Plans for numerous DOD site. 

2.9 Radiati.on Safety Officer(s) 

My. Paul Smith, CHMM, is Maxim's Radiation Safety Officer (RSO) and will administer MaXIm's 
in-house radiation safety imd monitoring programs and will interface with the radiatIon safety 
officers at USACE. Mr. Smith possesses 12 years of experience in chemical and radiological 
analysis, documentation, validation and analytical project management. For the past se 'en: ears, 
My. Smith has been a representative of Maxim's Radiation Safety Committee and is currentiy 
Maxim-St. Louis's RSO. My. Smith will be supported by subcontractor personnel as iescribed 
below. 

RSOs will monitor all locations and field activities for the presence of radioactive contamination. 
My. Douglas Haas of SAlC will be the RSO for field investigations. (The Radiation Safety Plal~ is 
presented in the SSHP.) Others may assist Mr. Haas when more than one field radial on safety 
officer is required. Mr. Haas is a Registered Radiological Protection Technologist with e.>(penence 
in radiation safety, radiation control and sampling at numerous CSDOE and FUSRAP ites The 
following tasks are the responsibility of the field RSO: 

Interface with the radiation safety officers at USACE; 

Coordinate all activities with Maxim's RSO, Mr. Paul SmIth; 

Conduct on-site training in radiation safety and radiation protection; 

Perform radiation l.evel surveys of work areas; 
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Monitor field activities and equipment related to field activities for the pre ;enCl' of 
radioactive contamination; 

Evaluate potential radioactive hazards and establish restricted areas if necessary; 

Coordinate with the Site Manager and Health and Safety Otficer for implementat::m of the 
Site Safety and Health Plan (SSHP); and 

Direct the preparation and shipment of radioactive materials as required. 

2.10 Site Safety and Health Officer 

Mr. Gregory Dawdy is the Site Safety and Health Officer (SSHO). :vir. Dawdy has over 15 years of 
experience in all aspects of health and safety associated with the performance of site invcsligat Ions, 
Rls, compli~mce monitoring, and installation of groundwater remediation systems at CER CLA and 
RCRA sites. Mr. Dawdy has extensive experience in sampling ,md reconnaissance ac:ivitlcs at 
USDOE and FUSRAP sites. 

Depending on the task requirements, an alternate SSHO may be designated SSHO for a §' lven :ask 
The responsibilities of the SSHO include: 

Interface with the Site Safety and Health Officer at the US !\CE; 

Preparation and implementation of the SSHP; 

Assurance that all required safety equipment is available on-site; 

Coordination with both Maxim and SAlC Radiation Safety Officers and the proj ec: Industrial 
Hygienist for implementation of the SSHP and the Radiation Safety Plan; 

Enforcement of use of proper safety equipment and implementation of (ther pian 
requirements on-site by employees and subcontractors and assurance that personal protective 
equipment is available for authorized government or other authorized official vl;itor.;; 

Review of equipment requirements and procedures based on new informatior. gat!lered 
duri.ng site inspection; 

Modification (upgrading or downgrading) of levels of personnel protection baed C:1 site 
observations after consultation with the CIH ancl/or RSO; 

• Determination and posting of locations of medical facilities, telephone G ill1bcrs of 
emergency resources (police, fire, ambulance), and ammging emergency transrortaflOll to 
medical facilities (as required); 

Observation of work-party members for symptoms of exposure or stress; 
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Arrangement for availability of on-site emergency medical c.ITe and first aid (as necessa:yl; 

Preparation of accident or incident reports and submittal to the USACE; 

Coordination of specialized training, pre-investigation health and safety briefi:lg, Clai:y 
morning safety meetings, and post-investigation health and safety briefing; 

Implementation of on-site continuous monitoring for exposure to airborne conta'ninants. 
This also includes continuous monitoring of sampling activities for hazardous cOlditilins: 

Collection of personal monitoring air samples, ifnecessary. 

Reference of all questions from the news media to the USACE Project Manager, I r. Judith 
Leithner at telephone number (716) 879-4234, U.S. Corps of Engineers, Buffalo, N,:w Y 0Ii<; 

Assistance to the Site Manager for preparation and shipment of samples in accord,:nce wi [h 
shipping regulations; 

Supervision of safety aspects of subsurface exploration; 

Designation of Site Manager as SSHO to administer duties identified above ill case of 
unavoidable absence from site; 

Prep;ITation and shipment of equipment including pre~ervatives 1ll accorda'lce with 
Department of Transportation regulations; and 

Implementation of a utility check and metal detector search prior to the initiation oi sampling 
activities to clear subsurface exploration sites prior to initiation of drilling. 

The SSHO has ultimate responsibility to cease any operations not in compliance with the ,lpproved 
policy or which could otherwise threaten the health or safety of (,n-site personnel or tl.e general 
public, or which may cause significant adverse impact on the environment. 

2.11 Site Manager 

The Project Manager will be supported by the field team managers (Site Manager and S~ HO) The 
Site Manager is responsible for leading and coordinating the day-to-day activities of tf.e various 
resource specialists under his supervision. The Site Manager is an experienced environmental pro­
fessional and will report directly to the Project Manager. Mr. Timothy Biggs, M.S., P.( r., will be 
Maxim's Site Manager. Mr. Biggs has managed and participated in numerous gn undwater 
investigations, biofeasibility studies, remedial investigations and feasibility studies at sites with 
chemical and radioactive contamination. He has previous experience as site hydrogeol, 'gist for a 
USEPA Superfund site involving burial of radioactive waste from uranium enrichment processes. 

Depending on the task requirements, an Alternate Site Manager may be assigned for a i- iven task. 
Alternate Site Managers will report to the Site Manager. Alternate Site Managers will :Jave prior 
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experience at the site and will not supervise activities without prior experience on-site. /\.!ternale 
Site Managers will be selected based on their areas of expertise such as survey '>'>{)fl<, 
geology/hydrogeology, engineering, or disposal of investigation derived waste (IDW). Thc Site 
Manager may be assisted by additional field personnel when warranted. 

Specific Site Manager responsibilities include: 

Coordination on a daily basis with the Project Manager on tt.:clmical issues in spec fic areas 
of expertise; 

Development and implementation of field-related work plans, assurance of schedule 
compliance, and adherence to management-developed studv requirements; 

Submit a site mobilization plan to the USACE representatIves and implement the plan lD 

accordance with USACE requirements; 

Coordination and management of field staff; 

Implementation of QC for technical data provided by the field staff inclucing field 
measurement data; 

Adherence to work schedules provided by the Project Manager; 

Authorship, review, and/or approval of text and graphics rt.:quired for field team dfor,s: 

Coordination and oversight of technical efforts of subcontractors assisting the field tcam; 

• Identification of problems at the field team level, discussion of resolutions with th,; CS \CE 
Site Superintendent, and provision of communication between team and upper mar.agement 

• Participation in the preparation of the final report; 

Communication with USACE representatives concerning scheduled activities; 

Identification of sampling locations as specified in the FSI'; 

Coordination with the USACE, locator services, and utility companies to ensure, ubslirfacc 
exploration sites are cleared for possible presence of underground utilities; 

Submission of requests to the laboratory to supply sample containers for soil, sed men t, and 
water samples; 

Supervision of the collection, labeling, preservation. packing, chain ot cu~tody, 

documentation, and proper shipment and transportation of sediment samples, ::quipment 
blanks, and duplicates from the site to the project analytical laboratories; 
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Coordination of efforts of field team managers; 

Assurance that field team managers stake all borehole and sampling locations and bo.mdarics 
of surface gamma surveys; 

Supervision of all aspects of drilling, sampling and field testing activities; 

Maintenance of a daily written log and photo documentation of all field activities 

Coordination with USACE and Argonne National Laboratory to facilitate collectic, [1 of "plit 
QA samples; 

Assistance to the SSHO and the Radiation Safety Officer in implementation ofthe S SHP and 
the Radiation Safety Plan; and 

Notification of Maxim's Project Manager and the USACE (Dr. Judith LeithneL 716/~79-
4234) concerning problems encountered during field activities. 

2.12 Analyltical Services Coordinator 

Mr. Paul Smith is Maxim's Analytical Services Coordinator. ML Smith possesses 1:: years of 
experience in chemical and radiological analysis, documentation and data validation, and analytical 
project management. For the past seven years, Mr. Smith has provided analytical expertise to DO D 
and USDOE clients associated with Superfund, CERCLA, RCRA, and FUSRAP sites. :-lr. Smith 
has been a representative of Maxim's Radiation Safety Committee and is currently :"laxim-St. 
Louis's RSO. His responsibilities as Analytical Services Coordinator for the NFSS project incl ude: 

Ensures all resources of the subcontractor laboratory are available on an as-requned baSIS; 

Conducts on-site audit of subcontractor laboratory operations; 

Participates in preparation, review and approval of the QAPP and preparation of :he I SP; 

Coordinates client sample submissions to GEL, establishes quality control requirement". and 
project completion dates; 

Reviews laboratory work orders (i.e., chain-of-custody forms, cooler receipt form, and ,)ther 
documentation) to ensure compliance with project plans; 

Conununicates problems encountered during analyses to the Project Managcr anl1 the 
USACE Project Chemist, and provides guidance for their resolution; 

Provides technical guidance to the Maxim Project Manager, USACE and .aboratory 
regarding all aspects of environmental analytical methodo logies; 

Communicates project changes to GEL; 
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Oversees report preparation and reviews project data submitted by GEL for completeness, 
accuracy, and compliance to project requirements; and 

Submits the analytical results to the Program Manager and the USACE. 

2.13 Chemical Radiological, and Geotechnical Analysis 

GEL will perform the chemical and radiological analyses for this project, and Maxim's gel )technical 
laboratory will perform the geotechnical analysis for this project. GEL has more than 1"5 years of 
experience cmalyzing all types of sample matrices from DOD, USDOE and FUSRAP sites. Ma'\im's 
laboratory has performed geotechnical testing on low-level radioactive samples fOl US DOE 
Superfund sites and active USDOE sites throughout the United States. The laboratories p. lssess the 
required certifications and licenses for receipt and analysis of chemical and radiological samples. 

Maxim's field team will interface with GEL's Project Manager, Edith Kent, prior to intiatiun of 
field work to ensure appropriate sample containers are provided and to inform GEL ofthe projecteel 
sampling schedule. Prior to shipment of samples, the field team will communicate anele oorelmate 
with the GEL and Maxim's Sample Custodians, Dionne Francis and James Shetley, respective ly. to 
alert them to the receipt of samples. 
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SECTION 3 

3.0 SCOPE AND OBJECTIVES 

This section describes the methodology of preparation for the field sampling-related acti \ itles 
outlined in the USACE Statement of Work (SOW), as shown in Appendix A, and sumrr: rrizes the 
project obj ectives stated in the SOW that were further defined in the TPP meeting held in Amherst, 
New York on June 8 and 9, 1999. 

3.1 Scope of Work Activities 

The following sections summarize project tasks included in the SOW which have suporteJ the 
preparation of the Phase I RI Work Plan. 

3.1.1 Task 1 - Records Review and Evaluation 

The records review and evaluation task was initiated by reviewing approximately 45' avaIlable 
pertinent clocuments regarding: site and adjacent properties history; regional and local 
geologyfhydrogeology; former surface and subsurface investigations and remedial actions conducted 
at the NFSS and adjacent properties; and, stakeholder opinions and preferences. The re, ords were 
catalogued and their contents were summarized and used in the preparation of the FSP 

A draft summary report of potentially applicable treatment/stabilization technologies and, Jr di 'posal 
options for the K-65 residues at the Fernald, Ohio facility was prepared. This report was submitted 
to the USACE on June 1, 1999. Treatment/stabilization technologies and/or disposal optic ns utilized 
at the Fernald site may be applicable to the K-65 wastes present in the IWCS at the );"F'lS. 

3.1.2 Task 2 - Visual Site Inspection 

Maxim personnel, accompanied by USACE representatives, conducted a brief visual survey of the 
NFSS and inspection of Building 401 on April 20, 1999. Maxim personnel also condl,cted a site 
reconnaissance of the NFSS property on July 13-16, 1999. The reconnaissance consiskd ot a site 
walkover while mapping, photo documenting, and video-recording potentially significant site 
features. These features, depicted on Figure 4.1-1, include fonner/current buildings. the lWCS. 
former process areas, surface water/ditches, manholes, wells, debris piles, potential underground 
storage tank systems, former rail lines, etc. Visual observations of wildlife at the ;,rS~ wert 
recorded. Information gathered during the site reconnaissance was utilized in the preparatior: of the 
project work plans and will be summarized in the RI report. 

3.1.3 Task 4 - Identify Applicable or Relevant and Appropriate Requirements 

A list of potential ARARs for the NFSS has been prepared, based on a review (f pertinen: 
regulations and communications with the NYSDEC. The list is presented in AppendIX D ofthe' 
QAPP. The list includes a justification of potential ARARs for thiS CERCLA action. The pCltential 
ARARs were used to develop Phase I RIsampling and analytical strategies. The ARARS selected 
later in the project will eventually be used to propose remedial action levels and Jreliminary 
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identification of remedial alternatives for radiological constituents, ~onsidering partial or om; It':e 

removal of residues from the IWCS, or allowing the residues to remelin under a long-term :ap. r!ie 
task will also include preparing preliminary guidance pertaining to the establislunent of :helllicdl 
contamination cleanup criteria for the NFSS. 

3.1.4 Task 5 - Data Summary and Needs Determination 

The purpose ofthis task is to summarize the existing chemical and radiological characterizition data 
and determine the chemical and radiological data requirements needed to complete the R' and ri ,k 
assessment. This FSP documents a portion of the data needs t(l determine potential remedial 
alternatives 2md groundwater flow parameters and will supplement this information in an a.ldendum 
to the FSP for the proposed Phase II activities of the RI. The documentation 10m past 
investigations/remedial actions at the NFSS supplied by the USAl:E was reviewed. 1\( relevant 
documentation was found to exist that confirms that sampling/anal) sis was conducted to 'erif) tl~at 
soils/sediments in drainage ditches and other potential transport pathways were remliiatl'd to 

applicable standards. A discussion of recommended path forward IS included in Section l.0 r,t-tile 
FSP. 

3.1.5 Task 6 - Preparation of Field Sampling Plan/Quality Assurance Project Plan 

A draft FSP and QAPP were submitted to the USACE on September 27, 1999. These d lCUJ],ents 
were revisions ofthe preliminary drafts submitted in July 1999 and incorporate responses t) intnnaL 
ITR, and/or USACE commentators. Prior to the perfom1ance of allY investigatory field work, lhe 
FSP and QAPP has been further reviewed by the USACE virtual temn reviewers and the "'.YS I H C. 
Their comments and responses are included in Appendix D. This FSP has been submited 11 the 
USACE prior to initiation of intrusive site investigation and verbal approval to proceeu has been 
provided. Amy further changes to this FSP will be documented through Addenda. The F ·~P. which 
provides documentation of the data collection program, includes chemical and radiological ;aml'ling. 
The FSP was prepared utilizing "Requirements for Preparation of Sampling and AmalY'is PLms", 
CSACE EM-200-1-3, September 1, 1994, and "Guidance for Conducting Remedial Imt,tigc:,iuns 
and Feasibility Studies Under CERCLA", EP Al540/G-89/004, October 1988 as guidan, e. 

The QAPP details project organization and responsibility, describes the sampling procedlres \.I1lCb 
will be employed, and details project specific QAlQC requirements for the collection ar 1 an.t!:- si s 
of the samples. The QAPP was prepared utilizing the above-noted USACE guidance f( r thl 1- Sl' 
and "Chemical Data Quality Management for Hazardous, Toxic, Radioactive Waste Rem"dial 
Activities", USACE ER 1110-1-263, April 30, 1998, as guidance 

3.1.6 Task 7 - Specification and Acquisition of Field Data 

The RI activities will involve the collection of environmental data as specified in the r -iP. lhieh 
includes the datalanalytes of concern and proposed number and placement of the field sal' lplee l'hc 
data of concern are the: usual or frequently measured parameters I both chemical and ra,:iolusical ) 
presented in the yearly NFSS technical memorandum; potential chemical contaminants If C( :ll ern 
identified in the site history review; extent of soil contaminati(1l1 outside of the Be:: din~' ..)() 1. 
direction of groundwater flow when local landfills are/are not pumping water; concC'llrat 11: (l t 
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TCL/TAL materials in selected samples for surface soil, subsurface soil, Stdlment, surface wate 
and groundwater; and the chemical nature of the radionuclide constituents of concern. Overa I 

guidance for data collection activities are included in USACE ER 1110-1-263. Based upon tll: 
SOW, biased sampling will be conducted with approximately one-third of all sampled med; l 

analyz(:d for full TCL/TAL parameters. A detailed description of Phase I Rl field activities an 1 
analytical parameters is included in Sections 1 and 4 of this FSP. 

J~J. 7 TlI,sk 10- Preparation of Site Safety and Health Plan 

A Draft SSHP and Radiation Protection Plan (RPP) for sampling, shipmcnt, and analysis \\ ... -; 
prepared and submitted to the USACE in September 1999. The Draft included revisions to t1:.: 
preliminary SSHP submitted in July 1999. Prior to the performance of any ficld work, the SSHP arJ 
RPP will be approved by the USACE virtual team reviewers. The SSHP meets the requirements i f 
the USf\CE EM 385··1-1 and ER 385-1-80 and complies with 29 CFR 1910120, Hazardous Was'': 
and Emergency Response; 1 0 CFR 20, Standards for Protection Against Radi ation; and, 49 CFR 17 ., 
Hazardous Materials. The SSHP also addresses radiation protection as shown in Appendix B of E 'Z 
385-1-92. 

;;1.1.8 Task 11 - Preparation of the Quality Control Plan and Independent Technical Revic,,-

A draf: QCP \vas prepared and submitted it to the USACE in September 19'19. The QCP details t; e 
management plan for execution of all aspects of the Rl project and describes the way deliverable s 
are produced and steps that will be taken to control product quality. A preliminary draft of the F P 
was reviewed by the ITR team and the FSP was modified accordingly. The' ITR is described in ! ,e 
QCP and was perfonned on each element of the work plan, and all design and engineering drawin, s 
based on the proposed plan. The ITR focuses primarily on the confonnancc to the proposed desi~ n 
and appropriate technical criteria for function, reliability, and safety. A Certificate of Completi, n 
[()r the ITR is submitted to the USACE with this plan. 

Environmental data from the Phase I and II investigations will be used to cllmpiete an Rl under l' Ie 
CERCLA program. This goal will be accomplished by characterizing the radiological and chemil .11 
concemrations in the surface soil, subsurface soil, surface water, groundwater and sediments prest" 1t 

at thet'-,IFSS to a degree that a feasibility study can be completed to recommend a mode ofremcd • .ll 
action for the site. The following goals and objectives for the NFSS Rl wcre detemlined at then P 
worksbop: 

(I) Evaluate absence or presence of chemicals released from the interim wa"te 
containment structure to the first or second groundwatcr aquifer; 

(2) Determine if chemical infiltration is occurring via groundwater into the intcn m 
waste containment structure; 

(3a) Determine if hazardous substances and radiological activity at the site com I' Iy 
with ARARs; 
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(3b) Determine Constituents of Potential Concern; 

(4) Define site physical features and characteristics; 

(5) Chemically characterize Building 401 to dispose of the building materials; 

(6) Chemically characterize soils outside of Building 401; 

(7) Radiologically characterize subsurface soils; 

(8) Radiologically characterize surface soils to complete delineation; 

(9) Radiologically characterize "high-bay" portion of Building 401; 

(10) Evaluate potential remedies for the interim waste containment structure; and 

(1) Determine nature and extent of contamination posing unacceptable risk. 

Those objectives denoted by bold text are supported in the SOW currentl) authorized. 

;~.3 ARARs and DQOs 

The following three sections discuss ARARs and DQOs that are potentiall: applicable to the ::\}',S 
Rl. 

,;2.3.1 t~RARs 

All suggested ARARs are, at this point, potential. They will be more fully defined during the RI c::1d 
tl~asibiJity study phases of this project. Potential ARARs were compiled based on discussions dun1g 
the TPP meeting. At the TPP meeting, the NYSDEC's criteria identified in the T AGM 4046 V'l re 
cited as the starting point for evaluating risks to human health and for de\cloping detection linus. 
TAG};j[ criteria include soil cleanup objectives to protect groundwater, allo\\abJe soil concentratioJ IS, 

and groundwater stcmdards. T AGM criteria for soil are based on the presence of one percent teal 
organic carbon. Based on a formula presented in the guidance document. the TAGM soil crite ·ia 
yaries in direct proportion to the percentage of organic material in the soi I. 

Additional ARARs applicable for use in assessing human health risks inciude: USEPA second .. ry 
and primary Maximum Contaminant Levels (MCLs) for drinking welter, USEPA Regior 9 
Preliminary Remediation Goals (PRGs) for soil and groundwater, and r AGM 4003. Poten:ial 
ARARs identified for assessing ecological risks include USEPA Region 4 screening values or 
sediment and surface water and DOE PRGs for soil, sediment and surface water. 

The potential ARARs are presented in Appendix D of the QAPP . TAt iM criteria and US].) A 
Region 9 PRGs presented in Appendix D of the QAPP are based on residential land use. At 1 lis 
time, the appIicability of residential criteria to the 0JFSS has not been de1<.:rmined. Since land :se 
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.1t the NFSS has not been detennined, the TAGM ARARs may be overly conservative. This list i 
an interim summary of ARARs and will be updated with input from the USACE and NYSDEC. 

Since ARARs are the primary means for evaluating data in the risk assessment, reporting limits fo 
each analytical parameter should be below the potential ARAR. Most ARARs are mathematicalh 
derived and, in some instances, laboratory technology cannot achieve a reporting limit below th, 
ARAR. Two values for reporting results were obtained from GEL: the method detection lim1 
(l'v1DL) and the practical quantitation limit (PQL). The PQL is specified by SW -846 and applicabl.· 
analytical methods and reflects the concentration the laboratory should re able to identify an : 
quantify with some degree of certainty. The PQL represents the actual Reporting Detection Lim t 
(RDL) that will. be used to report data for this project. The MDL is the lowest concentration tho 
laboratmy can detect to verify the presence ofthe compound. MDLs are determined at the laborator 
on an arllmal basis. There is some level of uncertainty associated with concentrations reported belo\ . 
the PQL but above the MDL. These concentrations are considered to be estimated and are general1 . 
qualified with a "J" qualifier. MDLs and ARARs are presented in Appendix D of the QAPP. MDT , 
':hat are higher than the potential ARAR are noted in Appendix D of the QAPP. 

3.3.2 Analvtic.al Data Qualitv Objectives (DQOs) 

DQOs are qualitative and quantitative statements which specify the quaJit; of the data required; ) 
identify the presence or absence of contaminants and support decisions concerning the mss. The 1 

are based on the end uses of the data to be collected. As such, different data uses may requi;'~ 
different levels of data quality. The USEP A has defined two analytical level s which address vari01. S 

data uses and the QA/QC effort and methods required to achieve the desired level of quality. Theel' 
levels include: 

;;;creening (DQO Level I): Screening data is described as "data generated by rapid, les 
:precise methods of analysis with less rigorous sample preparation. Sample preparation stel's 
may be restricted to simple procedures such as dilution with a solvent, instead of elaborae 
::xtractionldigestion and cleanup. Screening data provides analyte identification at d 
quantification, although the quantification may be relatively imprecise. At least 10% oft.e 
screening data are confinned using analytical methods and QAlQC procedures and crite:a 
associated wi.th definitive data. Screening data without associated confirmation data are Ii )t 
considered to be data ofknoW11 quality". 

Screening data generated during the field sampling activities at the :-JFSS will include Le 
ofa lINU 101 or OVM 580B PID equipped with a 10.2eV Lamp for organic vapor me'or 
observations, use ofNE Technology Radiation Meter for gamma mLmitoring, use of a 4-C 1S 

Combustible: Gas Meter (TMX-412) for monitoring LEL, hydrogen sulfide, cart)n 
monoxide, oxygen, and use ofa Scout II Hydrolab or YSI water quality meter for monitor: 19 
temperature, conductivity, dissolved oxygen, pH and oxidation/reduction potential. This d. ta 
may be confirmed, if required, through the collection of the actual field samples. 

Definitive (DQO Level II): Definitive data is described as ''i,:cnerated using rigoli clS 

analytical methods, such as approved EPA reference methods." Ilata are analyte-specii C, 

with conftmtation ofanalyte identity and concentration. Methods rroduce tangible raw eta 
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(e.g., chromatogram", sp8ctra, digital values) in the form of paper printouts or compute! 
generated electronic files. All data generated at Level II, and having chain-of-custod\ 
documentation, is legally defensible. Data may be generated at the site or at an off-sit: 
Jocation, as long as the QAJQC requirements are satisfied. For the data to be defmitiw 
ei.ther analytical or total measurement error must be determined. Level II protocols all hav' 
',JUilt-in QAJQC including external QA in the form of trip blanks, replicate samples, am 
blind samples. Level II analytical methods and protocols for this project are identified ;:1 
Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Editio: I 
and subsequent updates, including Update III, or other methods designated by U.S. Arm i 

Corps of Engineers. Level II data is used for site characterization, confirmation of Level I 
field data, risk assessments, establishing cleanup objectives, and environmental monitor in , , 
to demonstrate attainment of cleanup objectives or compliance ,>vith applicable standard' 
Level II data must provide sufficient documentation to allow qualified personnel to reviev . 
evaluate, and validate data quality in accordance with acknowledged standards and protocol·, 
Data used for risk assessment must use definitive data. 

All soil, sediment and water samples analyzed in the laboratory for volatile organ 2 

compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinate 1 
biphenyls (PCBs), target analyte list (TAL) metals, cation exchange capacity, Total Organ. c 
Carbon, nitro aromatic compounds, radiological parameters will be performed in accordanc'~ 
with Level II definitive data criteria and specifications. 

J,;'-3 Additional DQOs 

The following DQOs concern additional data needs required to achieve the basic DQOs or neeck .1 
to ensure the quality of the data collected: 

Obtain information of sufficient quantity and quality to meet the requirement of a 51 e 
'inspection as described in the directives entitled "Guidance for Perf,mning Site InspectioJ s 
Under CERCLA: USEP A Directives 93.151-05, September 1992"; 

Obtain information of sufficient quantity and quality to meet the requirement for use in a ri k 
assessment as described in the USEP A document, Guidance for Data Usability in R;, is: 
Assessment, April 1992; 

Obtain information of sufficient quantity and quality to meet the requirements 1 Ir 
development of a Baseline Risk Assessment (BRA) based on USEP A Risk Asscssmc 11 
Guidance for Superfund CRl\GS), 1989 and subsequent guidance documents; 

Obtain infonnation of sufficient quantity and quality to identify S,Jurces of contaminatin 
and migration pathways to adequately characterize potential contam mation at areas indud d 
in this investigation; and 

Install temporary well points, monitoring wells, and use the existing monitoring well netw( k 
to collect groundwater samples and collect soil, sediment and surface water samples to obt:. n 
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irlfonnation of sufficient quarltity and quality to detennine if contaminants are migrating ofi 
site or migrating on-site from off-site sources. 
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SECTIO~ 4 

As presented in Section l.4.1, this FSP proposes to use a two-phased approach for the remedia 
investigation at the NFSS. During Phase I, 69 soil borings will be completed, 39 sediment am 
surfacel.vater locations will be sampled, and 37 of the approximately 90 existing site monitorin~ 
wells wiH be smnpled. Surface soil, subsurface soil, groundwater, sediment and surface wate 
samples will be collected/analyzed during the Phase I investigation. No monitoring wells 0 

piezometers are scheduled to be installed during Phase 1. These activities will be related to the Area· 
of Investigation described in Section 4.1. 

Tables 4.3-1, 4.4-1, and4.5-1 summarize the laboratory parameters for which each sampled mediun 
will be analyzed. General Engineering Laboratories of Charleston, South Carolina will servc as th,· 
contract laboratory. Argonne National Laboratory in Argonne, Illinois Will serve as the qualit, 
assuran:::e (QA) laboratory. 

If chemical impact, above ARARs and/or the background levels as specified by the NYSDEC, ., 
determined to be present in any of the sampled media, further investigation/sampling activities b : 
performed to determine the vertical and horizontal extent of contamination. This delineation wi, 1 

be proposed for Phase II. If radiological impact, above the background levels as defined by t}'.e 
NYSDEC, is determined to be present in any of the sampled media, further evaluation of the ncel 
for a ganmla radiation walkover survey utilizing global positioning system (GPS) be conducted 1 ) 

identify the surface and near-surface lateral extent of contamination is recommended. If additiom.l 
investigation activities are warranted, an addendum to this FSP will be prepmed and the work w: I 
be per£:nmed in Phase II of the RI. 

:tl Ar£:,;ls of Investigation 

The following eight sections detail each of the Areas ofInvestigation that \\'ill be exmnined durir g 
the implementation of this field sampling plan. These areas were selected l'ased on a review of si' e 
history, aerial photo interpretation, plant diagrams and as-built drawings, chemical proce s 
evaluations, raw material usage, and waste disposal records. These areas \\ ere further investigate d 
dming a detailed site walkover survey performed during July 13-16, 1999 Features found duril g 
the walkover survey are shown in Figure 4.1-1. Biased Phase I sampling l,lcations were identifi d 
dming this survey. 

~U.l :~I!terim Waste Containment Structure 

The IVieS contains the radioactive residues, radioactive wastes from prien decontmnination a" d 
remedlation efforts of both the NFSS and vicinity properties, building rubb:e, drummed radioacti e 
lEer-like waste, foundations from Buildings 411, 412, 413, and 414, and other road construcli n 
debris .. Most of the material in the IWCS was classified by its radiological characteristics, but 1 )t 
by its chemical characteristics. The cap covering the IWCS was initially cumpleted in 1986. SI'ly 
drums of radioactive and other materials were placed atop the original cap (f the IWCS and in 1 C;' 1, 
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a new cap was constructed over the drums and previous cap. A network of gn IUndwate!" monitorin~ 
wells, completed in the upper and lower water-bearing zones, surrounds the IWCS. The Scope 0: 
Work excludes intrusive sampling/arlalyses within the boundaries of the IWCS. 

The area sWTounding the IWCS is cUITently enclosed with a fence. USACE contractors keep all th~ 
b'Tass covering and surrounding the IWCS mowed and watered. Buildings 411, 412, 413, and 414 
(the water treatment plant) are no longer present and have been incorporated into the IWCS. 

~() intrusive investigations are authorized in the Scope of Work for this area. However. 
groundwater samples will be collected from existing wells located in the upper and lowel 
water-bearing zones and the bedrock aquifer surrounding the IWCS. The purpose fc 
collection of the samples from these locations is to determine the presence/absence of contaminatiO! 
due to the radioactive residue, radioactive waste, and other material stored 111 the IWCS. 

4.1.2 B!!jlding 401 Area 

Building 401 was initially a coal-fired boiler house used to supply steam to the TNT productic 1 
facility located to the north of the NFSS. Subsequent renovations ofthe building in 1953 converte 1 
the building into a boron-1 0 isotope separation plant. The building was used for the boron separatio·1 
process hom 1953 to 1958 and 1964 to 1971. Building 401 has or has had several supportin.; 
buildings adjacent to it, where potentially hazardous materials (i.e., waste oil, solvents, or painte ) 
were stored, Severallmderground storage tanks are depicted on the facility plans near Building 40 
Radioactive residues were also stored in the building and in outdoor areas adjacent to this buildin~, 

Building 401 is present at the site. The fenced area surrounding the building is cUITently maintainc i 
by mowing the grass. Several containers of radioactive waste and roped-off areas containiL 6 
radioactively contaminated soil were noted directly adjacent to Building 401 during the site vis:'. 
~·o support buildings are present. Several concrete slabs, debris piles, potentlal underground storat:.': 
tank fill pipes, fmd a concrete block wall were also noted inside the fence line around Building 40 , 
The undergrowld storage tank fill pipes have been filled with concrete. Outside the fence, areas' ) 
the north and east of Building 401 were overgrown with scrub brush and trees. Building 401 s 
slated to be decontanlinated and demolished in the near future. Building 403 (the fire house) ill i 
Building 429 (the garage/office) still remain to the west of Building 401. Building 403 is also slal: d 
to be decontaminated and demolished in the near future. 

Surface: soil, subsurface soil, and groundwater samples will be collected in the Building 4(11 
Area. The purpose for collection of the samples from these locations is to determine I: e 
presence/absence of contamination due to the former radioactive residue storage, former wa,. e 
oil/solvent storage area, former/existing diesel and fuel oil underground storage tanks (USTs), fom: T 

sludge beds, former paint shop, former railroad beds, potential outside coal storage, possil e 
contami.nation from offsite sources, and known samples in the area containing TCE, : ~­

dichloroethene, and elevated levels of radioactivity, 
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[he central portion ofthe NFSS was known as the shop area. This area contained a parking garage, 
m equipment mainten;mce garage and repair shop, material shed, general storehouse, combined 
;hops, mlllwright shop, and riggers shop. A fuel oil pipeline and storage tank are depicted on the 
-acility drawings. Radioactive residues were stored in several ofthe former buildings in this area. 
:::onoded uranium billets were cut into smaller sections in the riggers shop. Other potentially 
1azardous materials may have been used in the shops (i.e., solvents and/or thinners). 

rhe fonner shop area is presently overgrown with scrub brush and trees. Slabs, building 
foundations, and small tank cradles were identified during the walkover survey. The partially buried 
pipeline was observed and the location of a potential underground storage tank was noted. 

Surface soil, subsurface soil, and groundwater samples will be collected in the former shop 
ar,ea. Samples from these locations will be selected to determine the presence/absence oj 
contamination due to the former radioactive residue storage, former/existing diesel and fuel oi: 
lmdergrol.lnd storage tanks and pipelines, former railroad beds, and former shop operations. 

:t.l.4 Fqxmer Acidification Area 

The northern central portion of the NFSS was initially used as the acidification and acid storagl 
location fix the TNT production plant. Several aboveground tanks storing various acids (nitric an, 
sulfuric),md other potentially hazardous materials are depicted on the historical facility drawing 
ohhis area. Tank cradles and concrete slabs are still at the site. Possible fuel oil storage and TN'] 
mixed acid storage may have occuned in this area. Temporary storage locations and constructe, 
vaults for storage of pure uranium, thorium, and radium billets, ingots, bars, and rods reported]' 
existed in the former acidification area. 

Most oflhe former acidification area is presently overgrown with scrub brush and trees. No fonm . 
buildings are present. Slabs, tank cradles, debris piles, and building foundations were identifie i 
during the site visit. 

Surface soil, subsurface soil, and groundwater samples will be collected in the former 
acidifi(:ation area in the north central portion of the NFSS. The purpose for collection of lh ; 
samples from these IDeations is to determine the presence/absence of contamination due to tJ ~ 

former uranium storage, former radium storage, former thorium storage, former fuel oil storah ~ 
tcmks, former process sewers, former scrap and waste dump, former sulfuric acid storage, forn~( r 
mixed acid storage, former nitric acid storage, and the former ammonia manufacturing plant. 

The Baker Smith area, in the northwestern corner of the NFSS, consisted of ,1 storehouse, pipe she ." 
welding shop, and machine shop where potentially hazardous materials may have been used. Lar, e 
loading and unloading platforms are depicted on the facility drawings directly north of this ,n a 
which could have been an unloading platform for radioactive residue. Radioactive residue \\ s 
stored in these buildings prior to their demolition. 
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Porlions of the Baker Smith area are presently overgrown with scrub brush ~ll1d trees. Some opeL 
c.reas were noted during the site visit around the former shop locations. No former buildings are 
present. Slabs and building foundations were identified during the site visit 

Surface soil, subsurface soil, and groundwater samples will be collected in the Baker Smith 
area. Samples from these locations will be collected to determine the presence/absence 0; 

contamination due to the former radioactive residue storage, former machine shop, former welding 
shop, and former pipe shop. 

:LL6 Fl!xmer Radioactive Residue Storage Areas 

Radioactive residues were previously stored in and/or around Buildings 40 I. and former Building, 
420,421,422,430,431,432,433,434,443,444,445, and 722-1. This listing does not include thosl 
buildings that were associated with the former water treatment plant or are currently contained with:! 
,he boundaries of the IWCS. 

With the exception of Building 401, none of the other listed buildings rem am at the site. The are, 
near former Building 434 (the process cooling water tower) is currently open with a stand of tree 
ringing its perinleter. Slabs and building foundations are present at many ofthe former radioactivl 
material storage building locations. 

Surfacf: soil, subsurface soil, and groundwater samples will be collected in the former residUl 
storage areas which are not associated with the other sampling locations located in this plan 
Samples from these locations will be collected to determine the presence/absence of contaminatiCll 
due to the former radioactive residue storage, absence of radioactive remedial verification data anl ~ 
former undocumented AECfUSDOE activities at the site. 

Two major north-south trending ditches, the Central Ditch and the West Ditch, traverse the NFS~ 
The Central Ditch is located near the center of the NFSS and flows from south to north. It colleCl; 
water from the property to the south and east. The West Ditch enters the NFSS property near t1:: 
Baker Smith area and also collects water from the properties to the south and west. The South 1) 
Ditch and South 31 Ditch are two major east-west trending ditches that have their confluence W:,l 
the north-south trending Central Ditch. These ditches potentially receive run-on from the :v10dcll 
Landfill, Inc. \vhich is directly east of the site. Aerial photos from 1987 also depict two east-we t 
ditches south of "N" street and north of "0" street that have had standing water at certain times, f 
the year. Several smaller ditches are located around the site and can potentially be impacted I v 
T1lnoff ::rom other Areas of Investigation. 

Most ditches have cattails and other wetland type foliage growing in them. l\fost of the ditches we e 
dry with the exception ofthe Central Ditch, West Ditch, South 16 Ditch, and South 31 Ditch, ali 
localized spots of the other ditches. 

,<::'cntraLDitch: Sediment and surface water samples will be colleded to determine t; c 
presence/absence of contamination due to potential runoff from the mi:-:ed acid storage are", 
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,ossible contamination from offsite sources, concentrations of constituents ;!1 sediments (knOW:l 

3amples from the ditch contain levels of magnesium and thallium above bac kground) as the ditd: 
.enters the site and leaves the site, if leachate is seeping fromlto the IWCS, discharge of impactec 
grolmdwater from the upper water-bearing zone and impacted sediments transported from other site 
ditches that empty into the Central Ditch. 

JVt~;t Dit£.lr Sediment and surface water samples collected from these locations will determine the 
presence/absence of contamination due to possible runoff from the Baker Smith area, possible 
contamination from offsite sources, concentrations of constituents in sediments as the ditch enter5 
the: site and leaves the site, if leachate is seeping fromlto the IWCS, dIscharge of impactea 
groundwater from the upper water-bearing zone and impacted sediments transported from other si te 
ditches that empty into the West Ditch. 

S.Q~llth 31_ Ditch: Sediment and surface water samples will be collecled to determine the 
presence/absence of contamination due to possible runoff from the Building 401 area, possible 
contamination from offsite sources, and concentrations of constituents in sediments (samples fron' 
the ditch 'were reported to contain levels of copper, magnesium and zinc above background). 

SOJ1th 16J)itch: Sediment and surface water samples collected will determint: the presence/absence 
of contamination due to possible runoff from the Building 401 area, possible contamination due t( 
runoff fi-om the former shop area, and possible contamination from offsite sources. 

~.H" Stl],et Ditches: Sediment ,md surface water samples collected will determine the 
presence/absence of contamination due to possible runoff from the former radioactive residue storage 
area, rwlOff from the former acidification area, and possible contamination from offsite sources. 

~J2" Str~:~t Ditches: Sediment and surface water samples will be collected to determine tL 
presence/absence of contamination due to possible runoff from the former rad 10 active residue storag: 
area, ru::lOff from the former acidification area, and possible contamination from offsite sources. 

~!.acArthur Street West Ditch: Sediment and surface water samples collected from these locati0I1; 
'Nill determine the presence/absence of contamination due to possible offsite sources an 1 
concen1rations of constituents in sediments (samples from the ditch were reported to contain PCB, 
and leve!.s of thallium and zinc above background). 

~l1her I~i~ches ,md Depressions: Sediment and surface water samples will be collected from eal 1 

of the fClllowing locations: from the large depressed area located north of the location of form, r 
Building 434, from the CWM Ditch, from the Modern Ditch, from the Buildll1g 401 Ditch, from 11 e 
West Patrol Road Ditch, and from the Castle Garden Road West Ditch One sample will \ ~ 
collected from each ofthe three small ditches (north, central, and south) located west of the IWC. 
Sediment samples will be collected from these locations to determine the presence/absence f 
contamination due to possible offsite sources, possible contamination due :0 former waste oil,," j 

solven1 storage, former radioactive material storage areas, CUlTent radioactive material storage are,; ;, 
and sho:i1 2.feas. 
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Lt .. e.S PfI~yiously Uninvestigated Areas 

':;ubsurface conditions at several areas of the site, not described in the Section 4.1.1 to 4.1.7, have 
:1ot been radiologically or chemically characterized. Several groundwater 'wells were installed in 
1981, but no radiological or chemical samples have been collected. Potential contamination due to 
Jll<iocumented past site practices/activities may be present in these areas. 

In general, the previously uninvestigated areas not included in the prevIOus sections are no1 
:1ssCiciated with facility buildings or process equipment. These areas are loca1ed across the site and 
mCist are open grass. However, in the northern areas and the southeastern corner of the site, these 
3..reas are covered with scrub brush and trees. 

Surface soil, subsurface soil, and groundwater samples will be collected in the previousl; 
lminvestigated areas. The purpose for collection of samples from these locations is to determine the 
presence/absence of contamination due to potential run-on from offsite properties and forme! 
undocumented AECIUSDOE activities at the site. 

~ine of theses twelve sampling locations (S03, S04, S05, S06, S07, SOS, 809, S10, and S12) wert 
randomly selected to provide spacial distribution. 

4.2 GeIlll!ral Field Procedures 

AIl sampling, custody, transportation and analytical procedures 'Nill be consistent with guideline 
published in USEP A's "Test Methods for Evaluating Solid Wastes (SW-S46). Third Edition, Updatc 
[, July 1992" and USACE's "Engineering and Design, Chemical Data Quality Management fo" 
Hazardous, Toxic, and Radioactive Waste Remedial Activities" April 30, 1998, (ER 1110-1-263\ 
Collection, preservation, and storage requirements are summarized for each analytical parameter i' 
Table 4.2-1 ofthis FSP and in Section 5.0 of the Quality Assurance Project Plan (QAPP) 

Duplicate [quality control (QC)] samples will be analyzed at the rate of on.: per every 10 or fewl·· 
samples collected. The duplicate samples will be numbered such that they are indistinguishabi: 
("blind") from other samples and will be submitted to GEL for analysis. Split (QA) samples wi I 
be analyzed at the rate of one per every 20 or fewer samples collected. Matrix spike/matrix spik ; 
duplica'~e (MSII'v1SD) samples, with the exception of samples for cation exchange capacity and tot, i 
organic carbon analysis, will be analyzed by the Argonne National and GEL Laboratories at the ra"e 
of one per batch of 20 or fewer samples analyzed. Only the primary anal) tes (i.e., VOC, SVO( , 
"'vfetals, PesticideslPCBs, and radiological parameters) will undergo QA laboratory testing. n·~ 

cation exchange capacity and total organic carbon samples will undergo IDtemal laboratory Q \ 
procedures. The pre-designated QAlQC and MSMSD samples are also identified in Tables 4.3 .. , 
4.4-1, and 4.5- I. These samples will be collected in the quantities specified. The locations wheJ ~ 
these samples will be collected are subject to change, if determined to be necessary by the Sie 
Manager. 

The analytical groups specified for each sample are presented in Tables~"3 .. 1, 4.4-1, and 4.5-
These Tables will serve as checklists in the field, and will be used by the Si:e Manager to ensure: .1 
samples scheduled for collection are completed, to the extent practical. 
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Field instmmentation used will be inspected on a daily basis and calibrated according to th, 
instrument manufacturer's specifications. A description ofthe field screening instrumentation am 
the freq'lency of calibration is summarized in Table 4.2-2. 

:tJ SoiLBoring Proeedures 

During the TPP workshop held in Amherst, New York on June 8-9, 1999, ~laxim and the USACI 
agreed that one surface soil, a minimum of one subsurface soil, and one groundwater sample wouL i 
be collected from each proposed boring location. Proposed boring locations are based upon: resull i 
of previous NFSS investigations; locations of former buildings/ slabs; knowledge of former sil ; 
activities/processes; facility maps; topography; and, findings during the site reco=aissance. Boric 2; 

in or disturbing areas designated as local, state, or federal wetlands will be avoided. 

Boring numbers, sample identification numbers, sample depths, and parameters to be analyzed frOll 
':he eight areas identitied in Section 4.1 are described in Table 4.3-1. Boring locations are depicte 1 
on Figure 4.3-1. 

Borehole logging will comply with "Borehole Logging" established in US.'l.CE EM III 0-1-40CI J, 
November 1, 1998. Drilling activities will be directed by a Maxim Geulogist or Geotechnic J 
Engineer. Details of drilling activities will be recorded on Maxim Field Boring Log Forms .s 
depicted in Exhibit 4-1. All soil samples 'will be visually classified using the Unified Sc 1 
Classification Syster:o. (ASTM D-2488). Information provided in the logs ~hall include, but not t e 
limited to, the following: 

Depth of each change of stratum; 
" Thickness of each stratum, including thin lenses and layers 

Depth interval from which each sample was taken; 
Depth at which groundwater is encountered; 
Type of drilling equipment; 
Type and size of sarnplers used; 
Borehole diameter; 
Any sealing off of water-bearing strata; 

., Date(s) borehole was drilled; 
Evidence of contamination, i.e., odors, PID measurements, staining, etc.; 
Reason for borehole termination; and 
The manufacturer and quantities of all materials used in the borehole. 

\Vhere possible, disposable field sampling equipment will be used. However, where this type )f 
equipment is unusable, all sampling equipment will be decontaminated prior to collection of samp. cs 
as described in Section 4.0 of Maxim's General Sampling Procedures Manual (Appendix E of1 le 
QAPP). The drill rig, drill tools, sanlplers, and associated equipment will be steam cleaned prior to 
commencement of drilling at each boring location. Sampling equipment w1l1 be thoroughly wasJ~d 
with Liquinox or Alconox and tap water, rinsed with tap water, and rinsed \\ith deionized (DI) \va· er 
between sample intervals. All water generated from decontanunation accivities will be mana~:d 
according to Section 7 of the FSP. Decontamination equipment includes plastic sheeting, bucke,s. 
brushes, D1 and tap water sprayers, Liquinox or Alconox, tap water, and 1)1 water. 
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All unique sampling locatio:ls will be staked and coordinates established through survey. 

:t~.l SUU:'face Soil Sampling Procedures 

A lOrn by 10 m (32.8 ft by 32.8 ft) area, surrounding the proposed boring locations, will be garnmc. 
scanned prior to sample collection. The surface location exhibiting the highest readings will be 
sampled for the radioactive components. If no site feature (i.e., probable location of a UST, proceso. 
lines, or etc.) exists in close proximity to the collected radiological sample location, the borini­
location ',mll be moved to the point of radiological sample collection. Otherwise, the surface 
radiological collection location and the boring may be uncoupled. 

Surface soil samples will be collected from land surface to approximately 15 em (six in) belo"" 
ground s'Jrface (bgs) with a stainless steel shovel, stainless steel bucket auger, or stainless stee 
spoon. Vegetation matter, rock, and other debris will be removed from the sample. This dept] 
i::rterval fiJr surface soil collection was agreed to by the NYSDEC. Sufficient san1ple volun1e wi; 
be: collected at each location to provide for the analysis oflaboratory-designated MS/MSD sample.' 
Field duplicate and split samples will be collected as replicates of the prime sample. 

Collection of surface soil samples for VOC analysis will occur fIrst and will be conducted by S\\ 
846 Method 5035. This method will be utilized to minimize the volatilization and biodegradatio: 
of the volatile organic compounds. Various techniques can be used to accomplish Method 503' 
sample c(}llection, depending upon the cohesiveness of the soils (e.g., clay versus gravel) and t1:-.. 
,mticipated VOC concentration (low versus high) of the sample collected. A thorough descriptio:. 
ofthe techniques to be used is presented in Appendix B. 

The remaining san1ple material will be placed in a stainless steel bowl and humogenized by mixin.,. 
the mateIial with a stainless steel spoon. For boring locations at which QAlQC or MSIMSD sample; 
are designated, the prime sample will be mixed and divided into three relatively equal fractions. F ( e 

boring locations at which only QC samples are designated, the prime sanlple will be mixed an I 
divided into two relatively equal fractions. All samples \"ill be placed in properly-labeled containers 
and put in iced coolers for overnight shipment. Excess soil will be placed in a properly labeled 5'­
gallon dmm and stored in the designated IDW storage area as described in Section 7.0. The act\lc I 
'Joring from which the QAlQC and MSIMSD samples are designated to be collected from w' 1 
c:1ange if sufficient san1ple volume Calmot be recovered. 

:!J.l.l_Surface Soil Field Measurement Procedures 

Organic vapor and radiological concentrations in and inm1ediately around each surface san1p cO 

locatio]] will be monitored with a photo ionization detector (PID) and radiological survey meter" 
respectively. Organic vapor concentrations and radiological activity will he measured at the 1m :i 
surface prior to sample collection, near the surface soil sample upon collee tion, and at the botto: 1 
ofthe sample hole after san1ple collection. The resulting readings will be recorded on a Maxim F ic j 

Boring Log Form for each sample location. 
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4"';l.,.LS1~bsurface Soil Sampling Procedures 

Subsurface soil samples will be continuously collected from approximate 1) IS em (six in) bgs tl. 

twninatiDll depth with a hollow-stem auger drill rig. Maxim's drilling sen ices will complete a: 
drilling activities using truck-mounted or all-terrain vehicle (ATV) drill rigs. Drilling procedure 
'will be conducted in accordance with USACE EM 1110-1-4000, November 1,1998. 

Each bOling location will be inspected and approved as safe prior to commencement of drillin, 
activities by the Maxim Site Manager and SSHO. New York's Underground Facility Protectio: 
Organization (UFPO) underground utility locate service has been contacted at least seven days prie' 
to conmlencing drilling activities. A site meeting with the utility locating ~crvices of concern hi:, 
been aceomplished to identify proposed boring locations and adjust the boring loeations. In addi tio: . 
each boring location will be screened for underground utilities with a magnetometer prior to dr'illin~ 
Drilling will be performed using 8.3, 10.8, or 15.9 cm ilmer diameter (ID) (3 2S, 4.25, or 6.2S in It:) 
hollow stem augers. 

Following borehole termination, a five cm (two in) diameter polyvinyl chloride (PVC) pipe with L ) 

bottom cap or plug will be placed through the augers to the bottom of the bormg. The PVC pipe Wl 1 
consist of a five or 1 I) foot section of threaded 0.010 machine-slotted screen placed at the borin.~ 
bottom. The remainder of the pipe will be completed with threaded sections of riser. The top of tL.~ 
PVC pipe will be covered and the augers will be removed from the ground. A downhole gamn i 

scan, as described in Section 4.3.2.3, will be performed and a groundwater sample, as described :1 

Section 4.4.1, will be collected. Each borehole will then be sealed with a bentonite-Portland ceme!.t 
grout to ground surface, via the tremmie method, through the slotted PVC pipe as it is graduaJ.y 
removed from the borehole. The bentonite-Portland cement grout will consist of approximately thn e 
percent by weight of bentonite powder and five to six gallons of water per 94 pound sack ofPortla;.d 
cement. 

1.!.3.2.1_Subsurface Soil Sampling Procedures for Chemical and Radiological Analyses 

Subsurf:ice soil samples for radiological and chemi.cal analyses will be collected with 7.6 cm (thI e 
in) outer dimneter (OD) / 6.4 cm (2.S in) ID/ 1.5 meter (m) [five foot (ft)] stainless steel continuCl ,s 
samplers placed at the base of the lead auger. The continuous sampler wlll be retrieved from t.c 
augers at each five-foot interval and soils will be classified by the Maxim Engineer/Geologist If 
difficulties are encountered while using the continuous samplers (e.g., poor sample recovery n 
eoarse .. grained soils), 5.1 cm (two in) OD / 3.8 cm (1.S in) ID / 0.6 m (two ft) stainless steel sp it 
spoons will be employed. The split spoons will be driven with a mechanical hmnmer and " le 
number of blows per 15 cm (O.S ft) of advancement will be recorded on the soil boring log. Drilli ·lg 
tluid ac!:ditives (bentonite, foams, gels, barite, etc.) will not be used. If drilling difficulties ,:e 
encountered (e.g., sand/gravel heaving in augers), it may be necessary to add tap water to the bon 19 
in order to extract the augers. 

Soil samples will be collected from the Brown Clay and Brov.TI and Gray Clay Unit interface. dl 
soil samples collected will be temporarily sealed in properly labeled plastiC bags and immedia! Iy 
placed in an iced cooler. Soil samples to be submitted for laboratory analy.sis will be removed fT' m 
the plastie bags and placed in properly labeled containers. A soil sample cc !!ected from near the "P 
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Jf the saturated zone (if encountered) in each borehole will be submitted for bboratory analysis. 1: 
field observations (i.e., monitoring instruments, odors, staining, etc.) indicate that other sampled 
ir:.tervals within a boring may be impacted by radiological or chemical contaminants, a sample will 
be collected and submitted for laboratory analysis at the discretion of the Maxim Engineer/Geologis1 
\vith conemrence of the USACE site representative. Each borehole will be terminated after 
penetrating the upper few inches of the underlying Gray Clay Unit. This unit typically occurs at (: 
depth of three to six m (10 to 20 ft) bgs, depending upon its location at the KFSS. Ifno saturated 
zone is encountc:red, a sample will be collected from the base of the Brown Clay Unit. Sample;; 
collected for radiological parameters will be taken from a maximum interval of 15 cm (six in) ir: 
order to minimize dilution of any contaminated material. 

Sample containerization, packaging, and shipment will be conducted as des,:ribed in Section 6. 

1~t2.2 Subsurface Soil Sampling Procedures for Geotechnical Analyses 

Approximately 69 subsurface samples will be collected and submitted to Maxim's St. Loui, 
geotechn'icallaboratory for physical testing in order to verify the Maxim Engineer's/Geologist' s fiele 
dassifications. Maxim's laboratory is licensed by the Nuclear Regulatory Commission (KRC) tc 
accept low-level radioactive samples. Spatial distribution of these samples 'will be adequate tz 

iJ btain a better understanding ofthe subsurface geology of the NFSS Brown Clay Unit and the uppe­
part of the Gray Clay Unit. 

The following ASTM procedmes will be performed: 

Grain size distribution by sieve analysis (ASTM D-422); 
Atterberg limits (ASTM D-43l8); 
Moisture content (ASTM D-22l6); and 
Bulk density (ASTM D-2937) 

Samples will be collected from each distinct strata present in a maximum of five boreholes ani 
analyzed for grain-size distribution, Atterberg limits, and moistme content The remainder oft!:· 
samples to be collected for these three tests will be spatially distributed at the discretion of tl-: 
\1axim Engineer/Geologist with concurrence from the USACE site representative. Samples will b· 
collected in properly l.abeled plastic bottles. 

One undisturbed representative sample per distinct subsurface strata present at the NFSS will t: 
collected in thin-walled Shelby tubes (ASTM D-1587) and submitted for bdk density testing. It , 
anticipa.ted that no more than five samples will be analyzed for bulk densil\. 

::t is anticipated that geotechnical samples will be collected from both impacted and non-impactc 1 
soils. 

:!,3.2.3 _Subsurface Soil Field Measurement Procedures 

Field screening of oxygen, carbon monoxide, hydrogen sulfide, radiologlcal, and organic yap ~ 
concentrations and lower explosive limits will be performed to monitor potentially hazard c.) 
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conditions during drilling activities. Small portions of each soil sample will be placed in a separall 
';ealable plastic bag and field screened for organic vapors with a PID and radiological impuct wilt 
radiological survey meters. 

Samples for VOC analysis will be collected from each potentially contaminated zone and wil 
promptly be placed in sample containers. Representative samples for laboratory analysis will be 
specified by the on-site geologist. 

Downhole radiological logging will be performed in each soil boring. This survey will be performer 
10 detennine the vertical distribution of radiological contaminants and identify subsurface soi 
samples to be submitted for radiological laboratory analysis. Logging will be performed using a onl 
cm by one cm (3/8 in by 318 in) sodium iodide (NaI) gamma detector with a portable single cham1!:" 
or multi··channel analyzer. The detector will be equipped with a collimeter to ensure that the photon, 
detected originate from the nearest boring wall. 

Testing will be performed through the PVC casing which will be placed along one side of the boring 
The Na1 detector is a.ttached to a cable and initially lowered to the bottom of the casing. Th\ 
instrument is then withdrawn to the surface and measurements are recorded at 15 cm (6 if. 
increments. The scaler to be used is a Ludlum Measurements Inc. Model 2200 or 2350 which cal 
be operated in either the scaler or count rate mode. The analyzer will be set up with an energ:­
threshold of approximately 100keV and an open energy window. The detector is calibrated semi 
mmually with a cesium-137 source to verify the relationship between counts per minute (cpm) an·.l 
the exposure rate (about 30 cpmlmicro-Roentgenlhour). 

='.4 Groundwater Sampling Procedures 

During the TPP workshop, Maxim and the USACE agreed that groundwater samples will r; 
collected from temporary wells placed in the first water-bearing zone (Bwv.TI Clay Unit) at eae 1 

proposed boring location. After the workshop, it was further recommended and approved by tb.~ 
USACE that the upper water-bearing zone, lower water-bearing zone (Sand and Gravel Unit) aT; I 
'oedrock aquifer (Queenston Formation) would be sampled via the existing ml1nitoring well networ;· . 
Existing monitoring well sample location numbers, sample identification numbers, and parametel .; 
to be analyzed are described in Table 4.4-1 and well locations are depicted on Figure 4.4-1. QAlQi: 
and MS/MSD samples, with the exception of VOCs, will be collected by alternately pumpir.~ 
approximately equal aliquots into each sample container. The actual boring from which the QAlQ ~ 

and MSiMSD samples are designated to be collected from will change if sufiicient sample volun 3 

carmot be recovered. 

4.4.1 (~roundwater Sampling Procedures for Temporary 'VeIls 

Grab groundwater samples will be collected from each temporary well aftn the downhole gamr: a 
logging is completed. No development or purging will be conducted. Water level and total bori; g 
depths will be measured from grmmd surface prior to sample collection. If sufficient volume s 
available, a pOliable water quality meter will be used to monitor pH, conductivity, temperature, D' ), 
ORP, all.d turbidity of the groundwater immediately preceding sampling. '] hese measurements \1 11 
be collected in situ with a YSI 600XL water quality meter. 
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['he VOC samples will be collected fIrst with a disposable Teflon® bailer or micro-bailer to 
ninimize the loss of volatile organics. The remainder of the samples will be collected with one or 
nore low-How peristaltic pumps connected to lengths of dedicated disposable silicon tubing. The 
;ample nLle, to the extent possible, will be adjusted to match the well recharge rate. It may be 
lecessary to sample the wells with a bailer if water levels are below approximately 25 feet bgs 
:maximunl depth of water extraction for a ground surface pump). But this situation is not anticipated 
:or the upper (first) water-bearing zone at the NFSS. Based on infonnation provided by the 
~YSDEC, recharge rates may be relatively slow and it may take up to 48 hours to accumulate 
mfficient volume of water for all proposed laboratory analyses. Groundwater sampling will cease 
.n each borehole after the boring has been open for a period of 48 hours regardless of the volume 
2011ected. If sufficient volume of groundwater cannot be collected the USACF Project Chemist ",rill 
be contacted ,md will defIne a hierarchy of sample collection at that time. 

The hierarchy of analytes to be collected in wells that produce signifIcant v()lumes of water is as 
follows: \TOC, semi-volatile organics (SVOCs), nitro aromatics, pesticides' PCBs, and inorganic 
compounds (metals, radiological parameters). Samples collected for analYSIS of dissolved metals 
will be fIltered using a Masterflex peristaltic pump and dedicated disposable 0.45 micron filter prior 
to sample preservation. Groundwater samples will be placed into the appn,priate containers and 
s2mlpleswill be immediately placed in an iced cooler for overnight shipmen:. 

:tA.2 GJ~9undwater Sampling Procedures for Existing Monitoring Wells 

(i-roundwater samples be collected from 37 existing monitoring wells, including four well:-­
completed in the upper water-bearing zone, 28 wells completed in the lower water-bearing zone, anc 
Jive wells completed in the bedrock aquifer. Prior to collecting groundwater oamples, each well \'v'il: 
be developed and purged in accordance with the USACE's "Requirements for the Preparation ot 
Sampling and l\nalysis Plans", EM 200-1-3, September 1, 1994, and ":t-.lonitor Well Design 
Installation, and Documentation at Hazardous and/or Toxic Waste Sites", EM 1110-1-4000 
"Iovember 1, 1998. 

Development and sampling procedures will be determined in the fIeld and will be attached to tb· 
plan as 2m addendum. 

~VIaxim :plans to open all wells on the site and measure groundwater elevat:ons to get a complete 
groundwater picture. If current pumps are installed in the wells, as designated on Figure 4.4-1, thes( 
pumps will be removed and be placed as solid investigation derived waste. 

nle water level and the total depth of each well will be measured from the top of the well casing an,. 
recorded. Each well will be developed by removing a minimum of three times the standing volum . 
of water present in the well casing and annulus. A portable water quality meter will be used t, 
measure in-situ parameters of turbidity, pH, conductivity, temperature, DCI, and ORP of the we ' 
water initially, after removing each well volume, arld after development ha'; been completed. 

Development will cease when either: (1) the turbidity is less than or equc:l to 20 Nephelometr 
Turbidil~:i Units (NTU); (2) there is less than 0.1 feet of sediment in the weli; (3) temperature, pl 
and conductivity stabilize to within ±0.5 °C, ±0.2 pH units, and less than 10% variation J 1 
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o:1ductivity for three successive well volumes; or, (4) five times the stand:ng volume of water 
m:sent in the well casing and annulus has been removed. The length of time developed, volume of 
vater removed, odor, color, turbidity, and PID readings will be recorded on Maxim's Well 
)evelopment Log (Exhibit 4-2). After development is completed, approximately one liter of water 
Tom each well will be collected in a elear glass jar, and will be labeled and photographed. 

::xisting monitori.ng wells will be sampled a minimum of two weeks after development is completed. 
Clrior to collection of samples each well will be purged. The water level and total depth ofthe well 
,":L11 be measured and recorded and each well will be purged of a minimum of three and a maximum 
Jffive stm:lding volumes of water present in the well casing and annulus. Water quality parameters 
of pH, ternperature, conductivity, ORP, a..'1d DO will be measured in-situ prior to purging, after 
purging each well volume and when purging is complete. These measurements will be collected in 
situ with a YSI 600XL water quality meter while simultaneously purging the wells. 

(:lroundwater elevations will be measured and recorded after each well volume is removed and after 
purging i.s complete. Purging will cease when either: (1) the turbidity is less than or equal to :20 
.\lTD; (2) temperature, pH, and conductivity stabilize to within±0.5 DC, ±0.2 pH units, and less than 
10% variation in conductivity for three successive well volumes; or, (3) five times the standing 
volume of water present in the well casing and annulus has been removed. The length of time 
purged, volume of water removed, odors, color, turbidity, and PID readings will also be noted on; 
Maxim \Vell Monitoring Data Log (Exhibit 4-3). All purge water will be placed in a 5,800 litc] 
(1,500 gaUon.) storage tank or other appropriate container, labeled, and managed according to the 
procedures described in Section 7. 

If a well becomes dry before purging is complete, well purging will cease and the well will b 
sampled after sufficient recharge permits ample volume for sample collectiun. 

Groundwater sampling will cease in each well after a period of 48 hours or lODger, regardless Ofthl 
volume collected. If sufficient volume of groundwater cannot be collected the DSACE Projec 
Chemislwill be contacted for a hierarchy of samples to be collected. 

The hierarchy of analytes to be collected it sufficient water is present is a, follows: VOC, scm: . 
volatile organics (SVOCs), nitroaromatics, pesticide sIP CBs, and inorganic compounds (metal, 
radio log cal parameters). Samples collected for analysis of dissolved meta:s \vill be filtered usir;.; 
a dedicated disposable 0.45 micron filter prior to sample preservation. Grc1 uDdwater samples \\1 i 
be placed into the appropriate containers and samples will be immediately placed in an iced coo:c r 
for oventight shipment. 

In order to determine groundwater flow direction of the three water-bearing wnes at the NF S S, st2.1 . 2 

water le:'iel measurements of all existing monitoring wells will be collected within a 24-hour perio. 
MeaSUI(:ments will be collected at least 72 hours after well development, purging, or sampling h. :; 
been completed. 
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4"~_ SediXLlent and Surface Water Sampling 

During the TPP workshop, Maxim and the USACE agreed that sediment and surface water sample: 
should be collected from site ditches and other topographically low-lying areas which may transmi' 
s'Jrface water at the NFSS. Proposed sample locations are based upon: results of previous r--1FS ~ 
investigarions; locations of former buildings/slabs; knowledge of former site activities/processes 
nl.cility maps; topography; and, findings during the site reconnaissance. 

Sample location numbers, sample identification numbers, and parameters to be analyzed from the 
eight areas identified in Section 4.1 are described in Table 4.5-1. Sample loc ations are depicted or 
Figure 4.5-1. . 

A walkover garnma survey, consisting of approximately 15.2 linear m (50 linear feet) along the 
upstream and downstream sides ofthe proposed sampling location and 3 m (J 0 ft) past the top oftht 
ballic, wiII be conducted prior to sampling. If water is present in the ditch, the survey 'will bl 
conducted along the waterline to 3 m (10ft) past the top of the barlk. The radiological sedimeE 
"ample will be collected within the ditch at the highest reading. If no site feature (i.e., probabJl 
inflow 0:' outflow of surface water) exists in close proximity to the collected radiological sampl, 
location, the sediment location will be moved to the point of radiological sample collectioT' 
Otherwise, the sediment radiological collection location and the sediment chemical collectio; 
location may b(~ uncoupled. 

::f insufJS cient water volume occurs, surface water sampling activities will be conducted during/afte­
a significant rainfall event or significant snow melt event. Sampling activities will be directed b' 
a MaxinL Geologist or Geotechnical Engineer. Details of sampling activities will be recorded on I 

:V1axim Field Boring Log Form. All soil samples will be visually classified using the Unified So I 
Classifi.cation System. Information provided in the logs shall include, but not limited to, tl:; 

following: 

Depth interval from which each sample was taken; 
Depth, flow direction, and flow rate of surface water; 
Type/size of sanlpling equipment used; 
Date(s) sample was collected; 
Evidence of contamination, i.e., odors, PID measurements, gamma measuremeL: 
staining, etc.; 

All sampling equipment ""ill be decontaminated as described in Section 4. 3 of the FSP. 

1.5.1 Sediment and! Surface Water Sampling Procedures 

To mir,imize turbidity, all surface water samples will be collected prior to the collection of ( )­
located sediment samples. Ifit is necessary for field personnel to stand in the surface water to colll:t 
samples, that person will stand downstream of the sample location. Surface water samples will' e 
collected by submerging a pre-cleaned sample container or dedicated disposi:ble bailer into the Wet, r. 

If the bailer method is used, the water will be immediately transferred into the sample container If 
the waTer level is not sufficient for submersion, a Masterflex peristaltic pump and disposa~ e 
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Ceflon® lJJbing will be used to collect the samples. Samples collected for .malysis of dissolved 
netals will be filtered using a Masterflex peristaltic pump and disposable 0.45 micron filters prior 
CI sample preservation. 

;ediment samples will be collected to a maximum depth of 15 cm (6 in) bgs with a stainless steel 
;hovel, stainless steel Ekman dredge, stainless steel bucket auger, or stainless steel spoon. 
/egetation matter, rock, and other debris will be removed from the sample and placed in a properly 
n.:u:ked 55-gallon drum. The sediment will be placed in a stainless steel bowl and free water will 
)e drained from the sample. 

)A/QC and MS/lY1SD samples will be collected as replicates of the prime sample. The actual boring 
'rom which the QAlQC and MSMSD surface water samples are designated to be collected from will 
:tange if :mfficient sample volume cannot be recovered. Sample containerization, packaging, and 
;hipment will be conducted as described in Section 6. 

t~2 Se~;Jiment and Surface Water Field Measurement Procedures 

\ portable water quality meter will be used to measure the pH, ORP, DO, electrical conductivity. 
'Jrbidity, and temperature of the surface water samples. 

Jrganic vapor and radiological concentrations immediately around each sedIment sample location 
.md abov<: the sediment in the bowl will be monitored with a PID and radiological survey meters, 
espectively. Thl~ resulting concentrations will be recorded on a Maxim Field Boring Log Form fOl 

::ach sample location. 

Coordinates and elevations will be surveyed at each soil boring, sedimentlsurface water sampling 
location, :md existing monitoring well in accordance with USACE EM 1110-1-4000, November 1. 
1998. T11e geologistlgeotechnical engineer in charge of each sampling crew is responsible fOl 
staking all sampling locations. These locations will be sketched in the field and measured in rclatio! 
10 permanent features at the site. 

[he surveyor will establish a site benchmark and will survey all locations with reference to the 
benchmalk. Soil boring and sedimentlsurface water sampling locations will be surveyed at the 
ground surface immediately adjacent to the location. Existing monitoring wells will be surveyed a 
the ground surface immediately adjacent to the well and at the top of the well casing. 

Horizontal coordinates will be measured to the nearest 1.0 foot and elevations will be measured tl 
l.he nearest 0,01 foot. Coordinates will be referenced to either a local coordinate system or StaCl 
IJhme Coordinate System, Elevations will be referenced to the National Ge'ldetic Vertical Datu:l 
.)f 1929. 
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SECTION 5 

lUiAMl~ .. LE CHAIN··OF-CUSTODYIDOCUMENT ATION 

he following sections describe the sample chain-of-custody documentation and other site 
Jcument,rjon that will be generated during the field activities performed at the NFSS. 

he field sampling log will enable the Site Manager to reconstruct the sampling events. Information 
~corded on other documents, such as core sample logs, air monitoring calibration, or monitoring 
)rms, will not be repeated in the log books except in summary form to avoid transcription enors. 
ogbookswill be maintained in the possession of the Site Manager and the Site Safety and Health 
lfficer, or in a secure place during the field work. Following site activities, the logbooks will 
eeome a part of the final project file. 

he follO\ving are some suggested generic topics which may be included in the logbook; as 
ppropriate. 

Nmne mld title of author, date, and time of entry. 

• Purpose of sample activity. 

Name mld address of field contact. 

Names and responsibilities of field crew members. 

Names and titles of any site visitors. 

• Type of waste, suspected waste concentration if known, and ~ample matrix. 

Smnple collection method. 

Number and volume of sample(s) taken. 

Location, description, and log of photographs (if taken) of the sampling points. 

References for all maps and photographs of the sampling sitf(s). 

Information concerning sampling changes, scheduling modlflcations, and change 
orders. 

Information concerning drilling decisions, not shown on the drill log. 

Information concerning access agreements. 
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Locations of stakes and pin£lags which define location of ail samples and surve) 
boundaries. 

• Details of the sampling location (dimensioned sketches of sampling locations rna) 
be appropriate). 

Date and time of sample collection. 

Field observations. 

filly field measurements made (e.g., pH, specific cond'Jdance, temperature 
coordinates, or water level depth) and calibration results of field instruments. 

Sample identification number(s). 

Information from containers, labels of reagents used, de-ionized water used fc: 
blanks, etc. 

Sampling methodology, including distinction between grab and composite sample' 

" Sample preservation. 

Sample distribution and transportation (i.e., name of the labmatory and courier), 

Sample documentation such as: 

Bottle lot numbers as received from repository 
Chain-of-custody records numbers 

Decontamination procedures. 

Documentation for investigation-derived wastes such as: 

Contents and approximate volume of waste 
Disposal method 
Type and predicted level of contamination 

Summary of daily tasks and documentation on any cost or Scope of Work changt s 
required by field conditions. 

Signature and date (entered by personnel responsible for observations). 
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~. photographic documentation log will be maintained. Information will be entered in the log fo; 
:ach photo taken. The information will include: 

1. Date/time 
2. Direction of photo 
3. Subjec1Jdescription 
4. Xotes 
5. Photographer name 
6. Sketch of location 
7.. Sequential number of photograph and roll number 

Where possible,. objects of known size will be included in each photo for scale. Unless otherwis( 
3pecified" all photos will be in color and will be mounted on photo documentation log sheets. The 
location of each photo will be cross referenced to a view location grid plan. 

Subjects to be photographed will include: 

1. Each borehole, surface soil, and sediment/surface water sampling location, showinb 
the location in reference to known landmarks 

2.. Any evidence of contamination or free product found in samples 

3. Photos exhibiting personal protective equipment used 

4. IDW storage location after completion of waste generation 

5. AllY damage to property which may be present before, during, or after on-sit; 
activities 

6. Equipment used on site 

7. Any other noteworthy objects 

s.,.,' SaJ[!m1e Numbering System 

A unique sample number will be assigned to each sample which is collected during this study. 11e: 
sample ID will: incorporate the site where the sample was collected, sample year, sample typ", 
location of the sample and a designator (only for subsurface soil) which indicates the depth at whicl 
the sample was collected. 

The fo'Jowing sample numbering system will be used to identify each sample for chemical al j 
radiological analysis. The purpose of this numbering system will be to provide a tracking system f ,[ 
retrieval of data on each sample. Sarnple identification numbers will be used on sample labels, fiell 
sheets, sanlple tracking matrix forms, chain-of-custody records, and all other applicac. e 
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documerctation used during the sampling activity. A listing of all sample identification numbers WI: 

be maintained in the field logbook. 

~.----.-----========:;-------------

I 

! 

NFSS 

1 __ 

cst 4 Letters are the location code 

'Niagara Falls Storage Site 

:5t 2 Digits are the year 

11e year (1999) sample is collected 

~ ./ -@'Ss99~o71I37-15J 

These 3 Digits are the samgle ID number 

Unique sample number 

The final Digit(s) is(are) the degth 

Dep:h of bolt am of sampling interval (only 
included for the subsurface soil samples) 

The second set of Letters is the samQle tVQe 

SS = surface soil SB = subsurface soil 
SD = sediment SW' surface water 
GW = groundwater 
BH or OW = groundwater from existing wells 

The next Digit is the arca of samgle location 

1 - IWCS 
2 - Building 401 Area 
3 - Former Shop Area 
4 - Former Acidification A.rea 
5 - Baker Smith Area 
6 - Former Residue Store.ge 
7 - Onsite Ditches 
8 - Previously Uninvestigated Areas 

The next 2 Digits are the boring number 

07 - the seventh boring 

The sample identification number begins with the location code (NF S S = Niagara Falls Storage Site ), 
followed by the year, the sample type (SS = surface soil sample, SB = subsurface soil sample, S:) 
=, sediment sample, SW = surface water sample, GW= groundwater sample. BH (or OW) = existir.g 
well groundwater sarnple), sample location (1- IWCS, 2 - Building 401 Area, 3 - Former Shop Are 1, 

4 - Former Acidification Area,S - Baker Smith Area, 6 - Former Radioactlve Residue Storage, - -
Onsite Ditches, and 8 - Previously Uninvestigated Areas), boring or sample number, unique sanlpe 
number., and (for the subsurface soil sampling only) the depth of the bottom of the interval sample 1. 

The above example, NFSS99SB407-137-15, shows the seventh boring in the former acidificati,n 
m'ea (UJJLique sample number 137) collected at 15 feet below the ground surface. 

Cnique sanlple numbers will be assigned to the blind field duplicates so that these samples will L )t 
be identified to the laboratory as duplicates. All other information in the sample ID for the bli 'ld 
filed duplicates will be the same as the original sample. Duplicate samples corresponding to lte 
original sanlple will be recorded. Quality assurance samples will have the same samI Ie 
identification number as the prime sample with "QA" appended as a suffix to the sam~ Ie 
identification number. Laboratory MS and MSD samples will bear the same number as the pri: le 
sample but will be identified with "MS" or MSD" succeeding the sample iD. 

Sanlple ID, type, and required analysis are provided in Tables 4.3-1,4.4-:, and 4.5-1. 
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['he follovving sections provide information concerning the documentation necessary for labeling. 
ecording" entering samples on the chain-of-custody, and receipt of samples 

\ pressure sensitive gummed label will be affixed to each sample container. The following 
nformation will be recorded on the label in indelible ink: sample identification number, the sample 
:ollection technique (grab or composite), source of sample, preservative used, the collector(s 
lcgnature, date and time of collection, and analyses required. The label will be covered with dea: 
vaterproof tape. Examples of sample identification labels to be used are illustrated in Exhibit 5-1 

2.,..4.2 S~~[nple F'ield Sheets and/or Log Book 

~1. listing of all sample: identification numbers will be maintained in the field logbook. 

~.4.3 C~lain-of-Custody Records 

\11 example of a chain-of-custody transfer form is presented in Exhibit 5-2. [he sample container 
\\~ll be placed in a shipping container (cooler) along with the chain-of-custody record form, pertinen 
field records, analysis requests, and the name of the shipper. The USACE tracking number that i 
~lsed in conjunction with the govermnent QA sample shipment will be vvritlen on the QA sample 
:hain-ofcustody record. A copy of these forms will be retained by the field crew and transferrc.l 
:0 the project files upon completion of the sampling. The shipping bill will be maintained in the 
;,roject file with the chain-of-custody . 

\Vhen transferring the custody ofthe samples, the custodian will sign and record the date and tirr:e' 
()Jl the chain-of-custody record. Custody transfers will account for each indiyidual sample, althoug I 

'lamples may be transferred as a group. Every person who takes custody will fill in the approprial ; 
section of a chain-of-custody record. The Site Manager will be insure that lhe chain-of-custody I; 
properly documented. 

As is discussed in Section 6.2 below, custody seals will be placed on each cooler. 

5.5 Do£umentation Procedures 

Stringent sample custody procedures are maintained for all samples recen;ed for analysis. Tl,~ 

a.nalytical laboratory's sample log-in and documentation procedures are de,;cribed in Section 5.2 c f 
the QAPP. 
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SECTION 6 

5.0 SAM[I~LE P ACKAGlNG AND SHIPPING 

[he following sections describe the sample packaging and shipping requirements from samples that 
wi:ll be gecerated during the field activities performed at the NFSS. 

:i.LPestiI!:iltions for Sample Shipment 

Smnples will be shipped directly to the analytical laboratories by an overnight c alTier such as Federal 
Express (800-463-3339) or Airborne Express (800-426-2323). 

S.1.1 Samples for Ch(!mical and Radiological Analysis 

Samples to be analyzed for volatile organics (by USEPA SWS46 Methods 5035/S260B); semi­
volatile organics (by USEP A SW846 Methods 3550B/8270C); pesticides and PCBs (by USEP A 
SW846 Methods 3550B/S081AlS082); TAL metals plus boron and lithiwn (by USEPA SWS46 
Methods 3050B/6010B/6020); Mercwy (by USEPA SWS46 Method 7470Al7471A); Total Organic 
Carbon (TOC) (by USEP A SW846 Method 9060); cation exchange capacity (by USEP A SW846 
Method 9081); radiological speciation: uranium-235, uranium-238, thorium-nO, and radium-226 
(by HASL 300/903.1); gross alpha and beta radiation (by Method 900); total uraruwn (by ASTtvl 
DS174); Cind nitroaromatics (by USEPA SW846 Method 8330) will be shipped to General 
Engineering Laboratories' laboratory at the following address: 

General Engineering Laboratories 
Attn: S:ample Custodian 
3040 Savage Road 
Charleston, SC 29407 
Telephone: (843) 556-8171 
Fax: (843) 766-1178 

Maxim will notify GEL's project manager when sanlples are shipped. 

All aqueous samples collected for organic analysis will be shipped on the day of sample collection 
All other samples may be stored on site for up to 48 hours before shipment. Any samples stored or 
site overnight will be placed in a locked and secured building or trailer. 

6.1.2 Gt,otechnical Samples 

Samples for geotechnical testing will be sent to Maxim's St. Louis Labor;,\ory at the followin~ 
address: 

Maxim Technologies Inc. 
Attn: Jim Shetley, Sample Custodian 
1908 Illlnerbelt Business Center Drive 
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St.. Louis, MO 63114-5700 
Telephone: (314) 426-0880 
Fax: (314) 426-4212 

fhe number and type of geotechnical samples are summarized in Section 4 01 this Field Sampling 
Plcm. 

6.J,-,~~~!ity Assurance (OA) Split Samples 

A systems audit for thiB project will consist of collection and shipment of split samples for each 
analytical parameter to Argonne National Laboratory. Unless otherwise instructed, split samples will 
be shipped to: 

Argonne National Laboratory 
Building 205 
Room L176 
9700 S. Cass Avenue 
Attn: Alice Birmingham 
Phone: 630-252-4473 

630-252-4379 
Fax: 630-252-5655 

Ms. Birmingham will be notified by telephone at least 48 hours in advance of shipment of split 
samples. Ms. Birmingham will provide a QA tracking number and this number will be recorded on 
the chain-of-custody form which accompanies the shipment of QA samples. 

The following two sections detail the packaging requirements for general environmental and 
hazardous samples. 

Before samples are shipped, the Field Radiation Safety Officer will estimate the specific activity oj 
each sample using a Bicron Microrem Meter and an Eberline R02 meter and calculating an activity 
If the field tests indicate that the specific activity of a sample may be greater than 2 nCiJg, ~: 

"radioacbve" label will be affixed to the sample container and the sample will be shipped as il 

~adioactive material using the procedures described in the Radiation ProtectlOn Plan. 

Environmental samples will be packaged for shipment as follows: 

1. Sample container is adequately identified with sample labels. Sample labels arc 
placed on samples at this time if required. 

2. All boWes, except the volatile organic analysis 010A) vials, are taped shut wi!; 
electrical tape (or other tape as appropriate). 
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3. Each sample bottle is wrapped in bubble wrap and then placed into a resealable 
plastic bag. For VOA water samples, each vial is wrapped in a paper towel, and the 
two vials are placed in one bag. If a trip blank is submitted, it will also be wrapped 
and placed in a bag. As much air as possible is squeezed from the bag before sealing. 

4. A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a 
shipping container. In preparation for shipping samples, the drain plug is taped shut 
from the inside and outside, and a large plastic bag is used as a liner for the cooler. 
Approximately three inches of styrofoam beads is placed in the bottom of the liner. 

5. The bottles are placed upright in the lined picnic cooler in such a way that they do not 
touch and will not touch during shipment. 

6. Additional inert packing material is placed in the cooler to partially cover the sample 
bottles (more than halfv,ay). 

7. All samples should be shipped to the laboratory in coolers containing natural ice and 
will be chilled to approximately 4°C, except for geotechnical samples, which do not 
require shipment with ice. If samples are required to be shipped to the laboratory 
with ice, a temperature blank will be prepared at the time samples are packed and 
included with the samples in the cooler. The temperature blank will consist of a 
small plastic bottle or 40 mL vial filled with tap water. The fact that a temperature 
blank is included in the shipment will be recorded on the chain-of-custody form. Ice 
in double bags will be placed on top of the sample bottles. 

8. The cooler is then be filled with inert packing material and the liner taped shut. 

9. The original chain-of-custody and one copy is placed inside a plastic bag and the bag 
is sealed and taped to the inside of the cooler lid. The air bill number and the name 
of the overnight carrier will be recorded on the chain-of-custody. A copy of the 
chain-or-custody will be retained by the Site Manager. The lahoratory, upon receipt 
of the samples, will transmit the original copy of the chain-of-custody to Maxim's 
Arralytical Services Coordinator. 

10.. The cooler is closed arld taped shut with strapping tape. 

11. Two signed and dated custody seals are placed on the cooler. one on the front and 
one on the side. 

12.. The cooler is handed over to the overnight carrier. A stand3Jd air bill is necessaI) 
for shipping environmental samples. The shipper should be aware of carrier weight 
or other policy limitations. 

13. A label., which is identifies the shipper and the receiver, is affixed to each coole! 
identifying the contents as "Environmental Samples". 
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All sampk:s will be shipped by overnight courier delivery service. Aqueous samples collected 
organic analysis will be delivered to the analytical laboratory within 24 hours of collection. Other 
samples may be stored at the site for up to 48 hours before they are shipped. 

A Shipping Container Checklist Summary is presented in Exhibit 6-1. 
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SECTION 7 

7.0 IN\nl~:STIGATION-DERIVED WASTE ODW) AND DISPOSAL APPROACH 

During the performance of field RI activities at NFSS, IDW will be managt:d in accordance with 
RCRA requirements and the EPA IDW policy. IDW includes liquid or solid wastes generated during 
perfOrmcJICe of an environmental investigation that cannot be effectively reused, recycled, OJ 

decontaminated in the field. IDW typically consists of waste that could potentially pose a risk te 
human health or the environment (e.g., decontamination wastes). The types of IDW anticipated te 
be generated during the field activities include: (1) soil cuttings, (2) monitoring well development 
and purge waters, (3) decontamination fluids, and (4) used personal protective equipment and 
disposabll~ sampling equipment. 

All soil cuttings, monitoring well development and purge water, decontamination fluids, usee 
personal protective equipment, and disposable sampling equipment will be collected anc 
dmmmedicontained during RI activities. Analytical results from the field samples submitted fo: 
laboratory analysis will be used for preliminary waste characterization for soil cuttings am 
monitoriTlg well development/purge water. Characterization of decontamination fluids, usee 
personal protective equipment, and disposable sampling equipment generated during the project wi! 
be accomplished through dedicated sampling and analysis. Additional samples of IDW may b, 
collected for specified waste acceptance criteria required by candidate dispc'sal facilities. 

After the analysis of all field samples is completed, a review the soil and groundwater results wi] 
occur and determine if it is possible that any analytical parameter could occur in the IDW a 
concentrations sufficient to cause the IDW to be considered a Hazardous or Mixed waste. Candidate 
disposal facilities and will be identified their acceptance criteria will be determined. Thi· 
in£~rmat:lon will be used to estimate IDW disposal costs. This information will be supplied to tht 
USACE and the USACE will decide on the manner of disposal of the IDW. Prior to making thi 
decision, the USACE may request analysis ofIDW samples. The selected disposal facility may aL) 
request additional analysis. If the USACE has determined the IDW will be disposed at an off-sil . 
facility, the waste containers will be prepared for transport. Manifests will also be prepared f( . 
signature by the USACE. If the USACE determines that the IDW may bc disposed on-site, t~ ~ 

disposal will of the IDW will be in the manner prescribed by the USACE. 

IJ ID'~i( Collection and Containerization 

The following sections describe the IDW collection and containerization activities. 

Visual inspections, organic vapor measurements, and radiation measurements will be used - ) 
evaluate potential presence/absence of contamination in soil cuttings_ The cuttings will t-, 
;:;ontainerized in properly labeled DOT -approved 55-gallon steel drums. "I he drums will be fiUe i 
to no more thfu"1 25 cm (lOin) from the top to prevent rupture during fret' zing weather. All s( I 
wastes and drill cuttings will be segregated by borehole and containerized at the point of generaticl 
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fhe drums will be moved to a centralized IDW storage/staging facility (concrete pad with 
lppropriate fencing) in the vicinity of Building 401 and 'will be stored on pallds. 

~ll development and purge water will be placed in a 1,200 liter (300 gallon) portable storage tank 
It t1:l<: point of generation. The contents of this tank will then be transferred and stored on the site 
n 5,800 liter (1,500 gallon) PVC storage containers which will be located at the centralized IDW 
,torage/staging facility near Building 401. 

1.L.~ Ste!!!!! Cleaning and Equipment Decontamination Liquids 

0: 0 organic solvents \'vill be used in the field during decontamination of sampling equipment. 

Decontam'ination of environmental sampling equipment will be accomplished using procedures as 
described :in Section 4.0 of Maxim's General Sampling Procedures Manual. 

Decontanlination water will be collected at the equipment decontamination station and inspected by 
the Site Manager. All steam cleaning ,md decontamination water will be placed in a 1,200 liter (300 
gaBon) pDrtable storage tank at the point of generation. The contents of this tank will then be 
transferred and stored on the site in 5,800 liter (1,500 gallon) PVC storage containers. The 
containers will be placed in a centralized location in the vicinity of Building 401. 

11.,,'. Di!B?osal of Personal Protective Eguipment and Disposable Sampling Eguipment 

Personal protective equipment IDW includes Tyvek and/or Saranax coveralls, disposable gloves, 
boot covers, and respirator cartridges. Paper towels, plastic sheets, pumps, tubing, garbage bags, and 
other disposable tools or supplies may also fall into this category. In no case will trash or other 
wastes be allowed to remain at the work site overnight. 

Used PPE and sanitary waste that are not contaminated will be placed in trash bags at point 01 

generation. These bags of sanitary PPE and waste will be collected in lined, sanitary trash cans witl: 
lids. PPE and sanitary waste that are visibly contaminated, or that exhibitradic1logical contaminatior 
2-bove background when measured using hand-held radiological screening instruments, will be 
placed in a new 55-gallon open-top drum (meeting appropriate HM-181 performance oriente(: 
packaging speciilcations). Prior to the placement of any PPE into trash bags ()r drums, the PPE \vil. 
be torn/cut in such a marmer as to render it unusable. 

l,,;LS W!!.~te Minimization 

During project activities, waste generation will be minimized at all times to the greatest exteI~' 
rracticable. Waste will be minimized by limiting access to restric:ed areas, reuse an, 

decontamination of equipment, and use of nonhazardous materials. 
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"02 JDW ~;:ontainer Labeling 

Drums containing the same type of waste will be grouped and placed on pailets (four drums to a 
,Janet) within the staging area with labels clearly visible for identification and inspection. Only one 
size of drum will be pla.ced on each pallet. Labels will be applied adjacent to, but not covering, the 
:ontainer's seam to allow for visual inspection for the seam. Labels will not be placed on the top 
of the container lid. If a container is not actively being used for waste accumulation, an "Empty" 
label will be affixed to the container and the container will be stored inverted Tanks will be label 
on opposite sides and easily visible for identification and inspection. Each tank will be labeled 
according to the type of waste that it contains (i.e., decontamination water or monitoring well water) 

Drums v.ill be staged in single rows of pallets with a minimum 3 feet of aisle space between eacb 
row for accessibility and with all labels clearly visible for inspection. All drums or other container5 
will be properly sealed when not in use and labeled in indelible, waterproof mk. 

Il-'.l Ge!ll_eral Waste lLabeling Requirements 

Upon initial placement ofIDW into a bag, drum, or poly tank, a "Container i"abel" will be affixed 
to the container with all required information recorded on the label. Prior to classification, the ID\" 
Container Label will state that analysis for the purposes of classification of the waste is pending 
The IDW Container Label will be the only label placed on the drum until analytical results allo\\ 
final classification. 

Radiological results from the environmental soil samples will be compared to background soil, 
radiological results. If any radiological parameter statistically exceeds the background concentratio; 
for that parameter, the IDW generated from that soil boring will be considered radiologicall: 
contaminated. 

1"';~.2 Nc!.!!hazardous and Hazardous Waste Labeling Requirements 

Containers ofIDW determined by the USACE to be nonhazardous for RCRA will be marked wili 
a "Nonhazardous Waste" label in addition to the general waste labeling requirements. In addition 
the "Ncrthazardous Waste" label v.rill be used on containers that contam IDW that exhibit, 
radiological contamination but are nonhazardous for RCRA, in conjunction with the radiologies 
label. Containers ofIDW determined by the USACE to be RCRA hazardous will be marked \viti 
a '''Hazardous Waste" label in addition to the general waste labeling requirements. Placement Co 

"Nonhazardous Waste" and "Hazardous Waste" labels onto containers will be completed no late' 
than 30 days after receipt of final analytical results used to characterize and classify the waste. 

I,;f.3 R:!.I~ioactive Waste Labeling Requirements 

All. IDW exhibiting radiological contamination will be labeled with a radic)active material labc 
PJ.aceme::lt of "Radiological Waste" label onto containers will be completed no later than 30 da) , 
after receipt of final analytical results used to characterize and classify the waste. 
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~JJDW field Stagin~: 

[he follo'wing sections describe the IDW staging locations and staging area descriptions, 

7.:LJ Sta~g,jng Area Locations 

fhe staging areas for project wastes will be established within an area or areas designated by the 
USACE prior to initiation of field activities. If possible, this location will have restricted access, 
To the greatest extent possible, the waste container storage area will be secured, to prevent 
Jnauthor:lzed access. 

LcJ'; Staging Area Df:Scriptions 

Special requirements for the staging areas will include sufficient space to stage all drums and tanks 
needed during the project. At this time, the concrete foundation pad of former Building 430 to serve 
as the centralized solid IDW storage/staging area. Labeling for these containers will folloY> 
requirements outlined in Section 7.2. The staging area will be fenced, and applicable warning signs 
will be posted as needed. All waste containers will be inspected to ensure container integrity and 
handled in a marmer that is protective of human health and the environment 

All waste types generated at the various areas addressed during the project wdl be containerized as 
described in Section 7.1, and moved to a staging area within approxImately 48 hours of 
containerization., The wastes will remain within the staging area until approval for disposal jo 

gnmted by the USACE. 

1,--'l Wa:!te Characterization and Analysis for Landfill Acceptance Crituia 

Typically, samples are collected from the water, soil, and solid waste IDW characterization, Sample' 
em; extracted for TCLP constituents by USEP A SW846 Method 1311, and analyzed for: TCLl 
volatile organic compounds by USEPA SW846 Method 5035/8260B; TCLP semi-volatile organic 
compounds by USEP A SW846 Method 3550B/8270C; TCLP pesticides by CSEPA SW846 Methoc 
3550B/S081A18082; TCLP herbicides by USEPA SW846 Method 3510C/8151A; TCLP metals b\ 
USEP A SW846 Methods 3050B/60 1 OB17000; ignitability by USEPA S W846 Method 1110 
corrosivi'ty as pH by USEP A SW846 Method 9045; and reactivity by USEPA SW846 Section 7:; 
01ller armlytes may be necessary as required by the disposal facility, 

[n addition to performing arlalyses to determine if the generated IDW possesses the characteristic, 
Df a hazardous waste as outlined in 40 CFR 261, typically, IDW is sarnpled for the followin, 
supplemental analyses: 

:TlCIisture content (solids only) 

Paint filter tests (solids only; most disposal facilities require solid waste to pass the this te-. 
before accepting it for disposal) 

I\nalysis for the presence of radioactivity: 
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gross alphafbeta 
total gamma scan 
Uranium-23 5/23 8 
Thorium-230 
Radium··226 

Since the radionuclides are considered contaminants of concern for the NFSS, it is anticipated that 
:andidate disposal facilities would require knowledge of their presence or absence before accepting 
Jr rejecting; the IDW. 

rhe above-reference waste acceptance criteria analyses are relatively standard for most disposal 
facilities. However, specific waste acceptance analytical requirements cannot be formally defined 
Jntil a disposal facility is selected for IDW disposal. 

Based upon past experience, the potential candidate handling alternatives which may be appropriate 
for the NFSS IDW include: 

Aliternative 1 (Off-site Disposal Scenario): Off-site disposal of solid and/or liquid IDW at 
an approved Disposal facility(s). 

Alternative 2 (IOn-Site Storage Scenario): Another alternative potentially applicable to the 
liquid and/or solid IDW which will be generated during RI activities at the NFSS is to 
containerize the waste(s) as generated and store it on-site until the major remediation activity 
is initiated. During remediation activities, it is anticipated that the IDW generated during the 
Rl will be disposed of with the K-65 and other residuals associated with the WCS. This 
scenario appears to be consistent with the approach outlined in USEP AlOERR Directive 
9345.3-02 (Management ofInvestigation-Derived Wastes During Site Investigations, May 
1991). In sununary, the IDW management approach identified in this document allows for 
leaving IDW on-site as long as the site is in no worse condition than existed prior to the 
initiation of investigation activities. Again, waste characterization is a key element in the 
development of an IDW management strategy for the NFSS site. 

AHernative 3 (On-Site Treatment Scenario): This alternative involves the on-site 
treatment of liquid IDW prior to discharge a receiving stream at the NFSS. The treatment 
of the liquid IDW will be dictated by its characterization. In addition, this alternative rna:: 
involve the processing of the solid IDW (chemical solidification and stabilization [CSS] o~ 
ether appropriate treatment process) for on-site or off-site disposal. 

Allternative 4 (Disposal On-Site Scenario): The USACE may determine that the soil anc 
water IDW may be disposed on-site at the point of generation. If not prohibited by stat, 
regulations or ARARs, CERCLA has provisions for allowing soil and water IDW to be 
returned to the point of origin and deposited onto the ground. These provisions are discussec 
in USEP AlOERR Directive 9345.3-02. 
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~everal o::f-site disposal facilities, identified through the landfill survey (Tas1.: 3), will be evaluated 
on the following criteria: 

Ability to accept the liquid or solid IDW based upon characteristics analyses and other 
information available for the lOW 

PeJ:mit or licenses to accept the waste anticipated to be sent to the facllity 

TreatmentiDisposal Costs 

USACE Preference/Approval 

~isposal facility reputation and potential liability 

Insurance 

Results ofthe disposal facility evaluation will be presented in a brief summary report and submitted 
to the Buffalo District for their use in determining the final disposition of the IDW. 

1~~~ IDWPreparation Activities Prior to Transportation and Disposal 

After 10\\1 characterization is completed, inventory and waste characterization profiles can be 
prepared for the liquid and solid IDW. These waste profiles will then be sent to the disposal 
fac:ility(s) for evaluation and final acceptance. Based upon past experience, the coordination is 
required between the consultant and the disposal facility to finalize the acceptance ofthe waste(s) 
Once the v/aste is accepted, coordination is then required to schedule the tran~portation of the waste 
10 the disposal facility. Coordination activities typically performed by the consultant include: 

Preparation of waste manifests and getting them signed by the generator. In the case ofthc 
IDW at NFSS, the generator would be the USACE. 

Make sure that all of the IDW is packaged and labeled in accordance to disposal facili1; 
requirements. 

Stage the IDW containers in an area which can be easily accessed by the disposal facility fc· 
tnmsportation. This may require the use of a fork lift to move the containers to or within th, 
IDW staging area. 

If necessary. Provide directions to the disposal facility for the transrorter. 

7;..Z DislQosai of IDW 

[f off-sit disposal of the IDW is required, a schedule will be established betwcen the contractor, the 
USACE and the disposal facility. Typically, on-site representatives will bc located at the site ;. 
coordinate the LDW pickup. 
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)uring ID\V loading operations, photographs documenting the pickup activities will be taken. Once 
he truck is loaded with the IDW, the contractor usually signs the drivers inventory form 
locumenting the volum.e of waste picked up from the site. If a USACE representative is on-site, that 
Jerson usually exercises signatory authority. 

~fter the IDW is off-si.te and transported to the disposal facility, a brief report documenting the 
Jisposal of the mw will be prepared for submission to the USACE for review and approval. This 
Jrief report usually includes: 

Type, volume and chemical characterization ofthe IDW which was sent to a Disposal facility 
for disposal 

Disposal facility Information w/insurance certificates, etc. 

Narrative and photo documentation of the IDW staging and disposal activities 

Manifest formslbill of lading forms 

Certification of Treatment and/or Disposal (issued by Disposal facility after these activitic5 
are completed 

:::: :\\1, :1"<'DOViS"Desktop\FIlIJsp.wpd 7-7 \laxim Techooiogies, >, 



SECTION 8 

~!9 CQNTRACTOlR CHEMICAL QUALITY CONTROL (CCQC) 

As a means of quality control, the following sections describe the responsibilities of the contract,r 
chemical quality control CCCQC) and actions to be performed prior to and during the field activiti, s 
performed at the NFSS . 

. !LJ CQC Representative 

The Buffalo District Corps of Engineers will identify the onsite chemical quality control CCQ() 
representative for the project. If no CQC representative is identified, all responsibilities will le 
assumed by the Site Manager. 

A checklist of field equipment and other materials is presented in Exhibit S-1. 

8.3 D(~scription of Activities During CCOC Phases 

A listing of activities is presented in Exhibit 8-2. 

~.4 Ide:ntification of Definable Features of the Work 

The fonowing sections describe the definable features of work to be completed at the NFSS. 

The Quality Assurance Project Plan CQAPP), Field Sampling Plan (FSP), Site Safety and Health PI m 
(SSHP), Radiation Protection Plan (RPP), Quality Control Plan (QCP), and ,ubsequent addenda v, II 
be prepared, submitted, and approved by the USACE. 

~.4.2 Drilling 

Boreholes located in the Building 401 area, the former shop area, the former acidification area, 1 Ie 
Baker Smith area, the former radioactive residue storage areas, and the prcviously uninvestigat.:d 
areas will be drilled. 

SA.3 Wgging with Hand Tools 

Surface soil samples and sediment samples will be collected using hand h 'ols. 
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Surface soil, subsurface soil, sediment, surface water, and groundwater samples will be collecte, I 
during Phase I and Phase II of the RI. Wipe, asbestos, and lead paint samples, as well as a si1 c 
radiolog:,cal walkover survey may be accomplished in future sampling events. 

8.4.S Analysis 

Surface soil, subsurface soil, sediment, surface water, and groundwater samples will be 8..11alyze 1 
in;ill of}:ite laboratory for chemical, radiological, and geotechnical parameters. Wipe, asbestos, an 1 
lead paill.! samples may be analyzed in an offsite laboratory during future sampling events. 

The laboratory analytical data will be submitted as soon as it is available and is concluded to (," 
accurate and correct. The Draft and Final Phase I Remedial Investigation Reports will ):; 
subsequently submitted. 

Tables summarizing all samples including QA samples are presented in Section 4. 

~"ti Responsibilities During Project Phases 

The CQ(:: representative and the Site Manager will have the following responsibilities during tl e 
following project phases. 

,'l.ti.1 F'reparatQryl'hase 

The Site Manager will be primarily responsible for implementation of the preparatory pha e 
oversight. This will include a review of all work requirements; a physical examination of " I 
required materials arld equipment; delegation of inspection of drilling equipment to the drillir,;; 
subconb'actor; an examination of work areas to ascertain completion of all preliminary work; ar: j 
a demonstration of all field activities. If new sampling or technical personnel arrive on-site durir.,;; 
the work effort, the CQC representative must repeat this phase before new personnel begin work. 

8.6.2 Initial Phase 

The Maxim Site Manager is responsible for overseeing every step of the definable feature ofwo' k 
when that work is first initiated. The CQC representative should oversee the sampling activities al. j 
review the work for compliance with contract requirements. 

The CQC representative is responsible for continued daily contract compliance until completion f 
the par~icular feature of work. 
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SECTION 9 

:~.Jl DAIJ:.-Y CHEMICAL OUALITY CO~TROL REPORTS (DCOCR) 

['his section is intended to describe daily chemical quality control reports. 

Dming th(~ field investigation activities, DCQCRs will be prepared daily, dated, signed by the CQ( 
representative, and sent to USACE weekly. With respect to radiological, geotechnical, and chemica 
iJrocedu::es, these reports should include weather information at the time of sampling, fiek 
instrument measurements, calibrations, departures from the approved FSP, deviation from approve,' 
geotechnical and field analytical procedures (such as well installation or drilling), problems, an .. 
instructions from government personnel. Any deviations that may affect DQOs must be conveyd 
to USACE personnel (technical manager, project chemist, etc.) immediately The following will b, 
attached to the DCQCRs: quality assmance sample tables that match up pri:11ary and QA sample>. 
copies of chain-of-custody forms, fie1d-generated analytical results, and any uther proj ect fonns the:t 
are generated. All exmnple of this form is presented in Exhibit 9-1. 

Laboratory DCQCR's will be prepared daily and submitted to USACE weekly. Daily work progre5 , 
samples received and logged in, extractions completed, analysis performed, problems encountercc, 
corrective actions taken, and documentation should be included. Laboratory problems will r ~ 
reported to USACE personnel immediately so corrective action may be taken. An example of tll s 
form is presented in Exhibit 14-1 in the QAPP. 

Records of substantive telephone or written communication will be documented bye-mail, fax, ( r 
mail. 
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SECTION 10 

1 Cl,.O C~!RRECTIVE ACTIONS 

Th:is section is intended to describe corrective actions to be taken in the event a discrepancy i 
discovered by field personnel, or during a desk or field audit, and/or the laboratory discover, 
discrepc,ncies or problems. 

Typical discrepancies or problems include, but are not limited to: improper sampling procedure:­
improper instrument calibration procedures, improper sample preservation, problems with sample 
upon re<:eipt at the laboratory, etc. 

The general procedures that should be followed are described in Section 10.0 of the QAPP. 
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SECTION 11 

.U,.!J P]~PJECT SClIEDULE 

The following schedule is for the activities to be performed at the NFSS. 

Deliverabl: 

Fernald Pa 

Task 1: Ke 

Task 2: Vi: 
of Drawi,.: 

-, 
-
per 
-
cords Review 
-
mal Site Inspection and Preparation 
;s 

. Plans Including outline for QCP, 
RPP 

Work Plan for submittal to Virtual 

: Plans Including outline for QCP, 
RPP 

,dfill Survey 

~s 

ta Needs Detemlination 

P/QAPP 

egin Field Work 

nd Field Work 

terim Action Determination 

cntii)' Remedial Areas and Volumes 

SHPrRadiation Protection Plan 

~CP/ITR 

:ommunity Relations/General Support 

'reparation of RJIFS Draft Report 
human risk assessment) 

Receive Comments on Draft Repon: 

Preparation of RIIFS Final Report 

Due Date (time in calendar days) 

Draft 30 days from initial site visit 

30 days from initial site visit 

VSI 15 days from NTP / dwgs 75 days from 
initial site visit 

75 days from NTP 

15 days from receipt of comments on Draft 

15 days from receipt of comments 
Comments Due Oct 18 
Final due approximately on Nov 2 

45 days from AWP Approx. Sept 30 

30 days from AWP Rev. Approx. Oct 31 

40 days from A WP Rev. Approx. Oct 3 I 

50 days from A WP Rev. Approx. Oct 31 

60 days from approval of work plans (A WP); 
Hours dependent upon fieldwork needs 
Approx. Nov 15 

8 months from start of field work 

60 days from A WP 

45 days from end offield work (not 
authorized) 

Part of Work Plan Rev. Approx. Oct 31 

75 days from NTP Approx. Sept 30 

Ongoing 

6 months from receipt of field data (not 
authorized) 

30 days from issue of report (not authorized) 

15 days from end of comment period (not 
authorized) 

I I - I 

CompletedlDue 

June I, 1999 

Initial site inspection 
April 20, 1999 
Detailed site survey 
completed July 16, 
1999 

July 26, 1999 

September 27, 1999 



! . 
~~lverabl:._ 

I Task 14: Pre 
' _____ ._ 

r;::sk 15: Pm 
~:ponsiv:l~ 

pare Proposed Plan (PP) 

,vide PP Public :V!eeting Support, 
ess summary and Draft ROD 

Due Date (time in calendar days) CompletedlDue 

15 days from approval of final RIIFS Report ! 
(not autborized) 

60 days from issuance of proposed plan (not 
authorized) 
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SECTION 12 

[he follovving sections describe the analysis of the field data that will be generated during the fiel, 
lctivities performed at the NFSS. 

?ield and laboratory data will be reviewed for completeness, precision, and accuracy. Data will b 
ntegrated. into Microstation format, tabulated, and related to specific locati,Jlls. 

lJ .. 2 CQJJElpare Data to Regulatory Limits 

Data will be compared to background values and ARARs. Samples which exceed these values wi 
be noted. 

12-,3 R'~I;ommend Pbase II Field Investigation 

Based on the analysis of the Phase I field investigation data, recommendatlOns for Phase II oftl ~ 
field investigation will be presented in an addendum to the FSP. 
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SECTION 13 

1:\0 PRELIMINARY REMEDIAL INVESTIGATION REPORT FORMAT 

TI1e follovving is an outline of the preliminary remedial investigation repon that will be generate I 
following completion of the field activities performed at the NFSS. 

Executive Summary 

1.0 Introduction 
1.1 Purpose of Report 
1.2 Site Background 

1.2 .. 1 Site Description 
1.2.2 Site History 
1.2.3 Previous Investigations 

1.3 Report Organization 

2 .. 0 Study Area Investigation 
2.1 Includes field activities associated with site characterization 

2.1.1 Surface features 
2.1.2 Contaminant Source Investigations 
2.1.3 Meteorological Investigations 
2.1.4 Surface Water and Sediment Investigation 
2.1.5 Geological Investigations 
2.1.6 Soil and Vadose Zone Investigations 
2.1.7 Groundwater Investigations 
2.1.8 Human Population Surveys 
2.1.9 Ecological Investigations 

2.2 Technical Memoranda Documenting Field Activities 

3.0 Physical Cha:racteristics of the Site 
:'1.1 Includes results of field activities to determine physical characteristics. These m y 

include some, but not necessarily all of the following: 
3.1.1 Surface Features 
3.1.2 Meteorology 
3.1.3 Surface Water Hydrology 
3.1.4 Geology 
3.1.5 Soils 
3.1.6 Hydrogeology 
3.1.7 Demography and Land Use 
3.1.8 Ecology 

4.0 Nature and Extent of Contamination 
,1.. 1 Presents the results of site characterization, both natural chemical components a: d 

contaminants in some, but not necessarily all, of the following media: 
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4.1.1 Sources (lagoons, sludges, tanks, etc.) 
4.1.2 Soil and Vadose Zone 
4.1.3 Groundwater 
4.1.4 Surface Water and Sediments 
4.1.5 Air 

S.D Contaminant Fate and Transport 
5 . .1 Potential Routes of Migration (i.e., air, groundwater, etc.) 
5..2 Contaminant Persistence 

5.2.1 If they are applicable (i.e., for organic contaminants), describe estimate 1 
persistence in the study area environment and physical, chemical, and/( r 
biological factors of importance for the media of interest 

5.3 Contaminant Migration 
5.3.1 Discuss factors affecting contaminant migration for the media of importanl·~ 

(i.e., sorption onto soils, solubility in water, movement of groundwater, etc) 
5.3.2 Discuss modeling methods and results, if applicable 

6.0 Baseline Risk Assessment 
6.1 Hum,m Health Evaluation 

6.1.1 Exposure Assessment 
6.1.2 Toxicity Assessment 
6.1.3 Risk Characterization 

6.2 Environmental Evaluation 

7.0 Summary and Conclusions 
7.1 Summary 

7.1.1 Nature and Extent of Contamination 
7.1.2 Fate and Transport 
7.1.3 Risk Assessment 

7.2 Conclusions 
7.2.1 Data Limitations and Recommendations for Future Wark 
7.2.2 Recommended Remedial Action Objectives 

Appendices 

A Technical Memoranda on Field Activities 
B Analytical Data and QAJQC Evaluation Results 
C Risk Assessment Methods 

C:' \\'f.\'::.UI, .... 'S\Desk:op\Fnl Jsp. VoIpd 13 - 2 



TABLES 



Date 

October 23, 1857 

July 6, 1873 

August 21, 1879 

Table 1.1.3.7-1 
Listing of Earthquakes Recorded Since 1857 in the NFSS Area 

Above the Modern Mercalli Intensity Value ofIV 

Location Distance from NFSS 

Buffalo, New York 35.4 km (22 mil South 

SI. Catharines, Ontario, Canada 24.2 km (15 mil West 

Northwest of Buffalo, New York 25.8 km (16 mil South 

November 12, 1927 Niagara Falls, Ontario, Canada 16.1 km (10 mil South 

August 12, 1929 Attica, )lew York 72.5 km (45 mil South,\lst 

December 2 .. 1929 Attica, New York 72.5 km (45 mil South 

December 3. 192 9 Attica, New York 72.5 km (45 mil Southeast 

April 22, 1931 ButTalo, New York 35.4 km (22 mil South 

August 16, 1955 Attica, New York 72.5 km (45 mil Southeast 

March 27, 1952 Niagara Falls, New York 16.1 km (10 mil South 

July 16, 1965 Attica, New York 72.5 km (45 mil South"ilst 

August 27, 1965 Attica, ]\jew York 72.5 km (45 mil Soutl"""t 

January 1. 1966 Attica-Varysburg, )lew York 80.5 km (50 mil South"a,t 

June 13.1967 Attica-Alabama, New York 56.4 km (35 mil Soutl",ast 

August 12, 1969 Attica, New York 72.5 km (45 mil Soutih'ast 

M 

'vel 

\-! 

, 

1\ 

VI 

\ 

1\ 

1\ 

\ 

\ 

1\ 

1\ 

v: 

\ 

1\ 

~--l 

---l 
---1 
---~ 

1 

-- ---l 
I 

I 
-----j 

-_._--1 

--~ 
I 

-----I 

---J I 
-----j 

i 

---~ 
I 

---~ 
I 

----.j , , , 
----j 

! 
----1 

-----~ 

Note: A Modern Mercalli Intensity of I would most likely go unnoticed, a VI would I'tunably be felt by everyone _ Id Cil ,C 
slight damage, and a XII would result in total destruction (Table after Bastedo, 1999) 

MMI Modern Mcrcalli Intensity 
NFSS Niagara Falls Storage Site 



Table 1.1.4.4-1 
Principal Uses of the Groundwater in the Niagara Falls Area 

(During 1961-62) 

t Average Pumping 
Average Pumping of the i Unconsolidated dep. , 

I 
UselPercentage of Total Usage Lockport Dolomite 

I 
the Queenston For 

I 
(in mId) (in mgd) 

i 
(in mId) ( I 

Agricultural! 5% 1.70 0.45 0.19 

Air conditioning! 1 % 0.34 0.09 i 0.04 

! 

Domestic / 13% 4.43 1.17 i 0.49 

Industrial! 81 % 27.25 7.20 
I 3.03 

Total 33.72 8.91 I 3.75 

ofth~-l 
tsits and i 
mation I 
---~ 
mg,! ) 

)05 -1 
-.--J 

~._jl 
),13 
------

).80 

0.99_ J 

Source: Groundwater in the Niagara Falls Area, New Yor~. With Emphasis on lie 
Water-Bearing Characteristics of the Bedrock, Bulletin GW-53, Richan! H. 
Johnston, U.S. Geological Survey, State of New York Conservation DCI ,artmcnL 
Water Resources Commission. 1964. 

Note: mid - million liters per day 
mgd - million gallons per day 
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DATE 

1944 

1965 

1978 

1979 

1980 

1982 

1994 

Table 1.2.2.1-1 
History of the L-SO Residue 

Action Volume 

Low grade radioactive residues from the pitchblende 
ore processing at Linde Air Products (also referenced as 
Linde Ceramics), Tonawanda, New York were placed at 
the Manhattan Engineering District portion of the Lake 
Ontario Ordnance Works site. The L-50 residue was 
transported in bulk and placed in Buildings 413 and 414 
111 the water treatment area. These buildings arc 62 fed 
'n diameter and 19 feet high. (NFSS-187) 

Three drums ofL-50 residue were discovered during an 
1I1spection in Building 412. (NFSS-187) 

L-50 Volume 1,62·1Ilr; 
(V r .'\'-(69) 

The three drums containing L-50 residue were moved to 

building 411. (NFSS-187) L-50 storage buildings 413 
and 414 were attempted to be sealed with an asphalt 
emulsion. (SFSS-054) 

Radium Inventory 1,621 m' 
(,\ F\S-182) 

Buildings 413 and 414 were sealed to reduce emissions 
of Radon from L-50 residues. (.IVFSS-133) 

L-50 Volume 1,50" m' 
(lIFSS-005) 

Radiologicallnf( 
--~l 

---1 
Raw Ore 7% Lra: 
(1:] 0,) 

Ulll I \ (ce I 

Uranium 1,000 [( 
Radium 7.8 to I:: 

12xl0' pClg 
(NFSS-182) 

---~ 
Uranium 100 to ~ 

67 to 2,664 pI ! 

(JOIl p:'ln 
.g 

Radium 7 to 12 P' h 
5,,10" to 8x1( pCI. 

(NFSS-133) ___ ~J 

Maxim I ec nolo e\ II" 



DATE 

1944 

1949 

1955 - 1958 

1964 - 1965 

1970 - 1972 

1978 

1980 

1981 

1982 

1983-1984 

1994 

Table 1.2.2.2-1 
History of the R-I0 Residue 

Action Volume 

Low grade radioactive residues from the pitchblende 
ore processing at Linde Air Products (also referenced as 
Linde Ceramics), Tonawanda, New York were placed at 
the Manhattan Engineering District portion of the Lake 
Ontario Ordnance Works site. (NFSS-187) 

R-IO pile found to be "dusting the surrounding 
environment". (NFSS-Oll) 

Waste from 1,297 acres of offsite properties that were 
remediated and declared as surplus is transferred to R-
IO pile. ('VFSS-OIJ) 

R-IO pile covered with dirt and seeded to provide a 
grass-covered sad layer. (NFSS-OS4) 

Waste from cleanup of surrounding properties and Six 11.31'11 \0 

Mile creek was placed on the R-10 pile. (NFSS-187) ISJ)I'lIm' 
(15.()>)O to 

20J)1 'I) vd') 
(NFII-/S7) 

R-10 Volume 7,08·1 Ill' 

(,"IF,'· ';-069) 

Radium Inventory 53.311) m 
(A'F,", \'- /82) 

Soil from vicinity property excavated and placed on R .. 
10 pile. fNFSS-(54) 

Dike and cutoff wall constructed around the R-I 0 area 
Pile covered with a liner to reduce radon emissions. 
(NFSS-OS4) 

EPDM liner and concrete block is removed from the R-
IO pile. fNFSS-(54) 

R-IO Volume 45.0(11) m' 

(Nn V)OS) 

Radiological Inf' 

Raw Ore 2.6 to) 
Uranium Oxide ii, 

Radium 3.201l pi g 
Uranium 1.000 t( I ; 4:5.' I" ) 

ppm 
('VFSS-/82) 

-J 
---J 

Uramum 2.300 Pi 
1,532 pCiig 

Radium 3 ppb 
2x I 0" pCilg 

(NFSS-133) 
_" J 



DATE 

1944 to early 
1950 

1978 

1981J 

1981 

1994 

Table 1.2.2.3-1 
History ofthe F-32 Residue 

Action Volume 

Radioactive F-32 residues from the torbernite (0-20) ~252 m3 

ore processing at Middlesex, New Jersey were (-oj") d') 
transferred to the Lake Ontario Ordnance Works In 

1.400 drums. The drums were emptied into the 
recarbonation pit in the water treatment area. Reusable 
drums were returned to Middlesex, others were sent to 
the onsite drum graveyard (location unknown). (;VFSS-

011) and (NFSS-187) 

F-32 Volume 1111- ;16 m) 
(.\F' \.()69) 

Radium Inventory 333" ' 
(4-14 ,'d') 
(NF\\-J82) 

The F-32 residue was reported as being stored in 
Building 41 I) at the water treatment facility at the 
WOW. (.'IFSS-Oll) 

F-32 Volume 500'1 
, 

(N F.\ .1-005) 
441J d' 
(N f·.'S· /33) 

Radiological In r. 

Raw Ore 20 1 ) 50' " 
Uranium Oxi len ,I), 

) 

Radium 31)0 pCI 
(NFSS-182) 

---I 
---~ 

I 

I 

----1 
Uranium 4.000 h 

2,664 to 4.32\J 
Radium 5 pph 

3x I 0" pClI8 
(,'1 FSS- J 3 3) 

i).S()( I lp:l1 I 

)CI,'.l-! ! 

___ J 
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DATE 

December 1943 

i 
- October 1944 

April 1945 

Ju[y 1949 

1952 

1978 

1980 

1994 

Table 1.2.2.4-1 
History of the L-30 Residue 

Action Volume 

Linde Air Products ships sludge (packed wet and stored 
in wooden barrels) from Linde's warehouse (240 West 
Utica Street. Buffalo, New York) to the Lake Ontario 
Ordnance Works, The residue is temporarily stored in 
structures (possibly buildings 443,444. and 445: known 
as the welding, storage, and pipe shops. respectively) in 
the Baker-Smith Area, (NFSS-187) 

The barrels containing the sludge were noticed to be 
deteriorating. Seventy-seven barrels were returned to 
Afrimet via Midd[esex, New Jersey and the rest were 
moved into bulk storage in Bui[ding 411 (the cooling 
water reservoir in the water treatment area), This 
storage tank was tilled by dump trucks discharging their 
load trom the earthen embankment around three sides 
of the building through holes in the roof. (NFSS-J8 7 ) 

It was reported that water from a French drain ran under 
Building 411 into the Central Drainage Ditch. Dye 
testing over a period of several days showed no leakage 
from inside the building to the ditch, (NFSS-187) 

Characteristics uf L-30 

L-30 Inventory 4,5()<) m' 

6,02" yd' 
(V/·,\.\-069) 

Radium Inventory 

L-30 Inventory 6,O(J'im' 
(NF'S-005) 
7,9(,,, yd' 
(1vI-SS-133) 

Radiologicallnf, 

Raw Ore 10% C'r. 
Oxide (U, 0, ) 

Uranium 1,950 p' 

(NFSS-182) 

Uranium I.SOIl j, 

Radium 12x10' I' 
(.IYFSS-/82) 

Uranium 440 to ' 

293 to 3,30n I 
Radium 2 to 12 r 

I x 1 0') to 8x I r ' 
(NFSS-133) 

---~ 

--~ 
rn 

i 
---~ 
5.(11)1 PI"" [ 
i,:1£ 

00r) Il'n 
lig 

,b 
, pC, 



DATE 
t-----

1946 - 1953 

1946 - April 
1949 

t-----
Apri.! 1949 

April 1949-
mid [949 

'--

Table 1.2.2.5-1 
History of the K-65 Residue 

Action Volume 

African ore uranium operations for the Atomic Energy 
Commission (AEC) were conducted at the Destrehan 
Street Plant of the Mallinckrodt Chemical Works refinery 
in SI. Louis. Missouri. (NFSS-187) 

AI[ residues lVere returned to African Metals, Inc. of 
Be[gium (Afrimet or AMCB). (NFSS-187) 

Six carloads of96 drums each (576 drums) were delivered -1.111 yell 

to the Lake Ontario Ordnance Works (LOOW). Two 
carloads were placed in open air storage on macadam 
surfaces and covered by tarpaulins. (NFSS-187) 

Arrangements were made for a test storage of the K-65 
residues in Igloo #9050, which was located north of 
Ba[mer Road. The igloo was originally built to house 
munitions storage. Four carloads of drummed K-65 
residue were loaded into the igloo. One car was unloaded 
near the igloo and the others were unloaded at a platform 
near the open air storage area. Drums were touched up 
with paint in an empty building near the igloo unloading 
platform prior to storage. (NFSS-187) The test storage 
attempt failed. The failure was due to an initial test 
reading for radioactivity which registered 29 times the 
tolerance level of 300 milliRoentgen Equivalent 
Man/week (mrem/wk). Subsequent readings during the 
following day were 71 times the 300 mrem/wk tolerance 
level. (,'1 FSS-O Il) 

Permanent storage options were explored after it became 
apparent that Afrimet was not going to remove the residue 
in the near future. Also, experience indicated that the 
drum life was limited due to the corrosive processing 
chemicals in the residue. LOOW was chosen for the K-65 
storage due to its location, low population density, and 
available concrete structures suitable for residue storage. 

Engineering studies recommended using the cooling water 
storage tower (Building 434) as the storage site. The 
tower consisted of a 275,000 gallon tank supported by a 
110 foot concrete tubular base capable of holding 725,000 
gallons. The tower was reinforced with wire wrapping 
bound in gunite, fitted with four six-inch pipes to assist in 
emptying the tower with water jets, and filled with a 2.25 
()ot thick tloor (elevated about 3.5 feet above ground 
level. The bottom configuration was painted white and 
allowed any leakage to be clearly visible through a 
manhole. (.VFSS-187) 

Radiological Info 

Raw Ore 35 to 60"" 
Oxide (e, 0, ) 

__ J 
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Sept 1950 -
April 1951 

1951 

Aug 1952-
1952 

Nov 

Table 1.2.2.5-1 
History of the K-65 Residues 

(continued) 

Action Volume 

Additional K-65 residue was stored in drums in the 
outdoor storage area and in Building 410. (NFSS-OI I) and 
(NFS5-150) 

The bottom section of the tower was filled. Drums were 
delivered to the tower from a railroad siding and platform 
on the south side of the tower. Drums were fed by gravity 
conveyors through a thaw house capable of holding two 
carloads of drums. The drums were loaded on an elevator, 
which dumped the contents into a chute positioned to feed 
either the top or bottom section manholes of the tower. 
The empty drums were lowered and returned to the 
platform by gravity conveyor. After the lids were 
replaced, the drums were painted, loaded onto a boxcar. 
and returned to St. Louis for reuse. (NFSS-187) 

The top section of the tower was filled to capacity. About 
4,700 drums were still in the open air storage area. (NE-55-
i87) 

The Stearns-Roger Company performed engineering 
studies to determine if the settling of the residue in the 
bottom section and the strength of the tower would allow 
the placement of an additional 1,000 tons ofK-65 residue. 
INFSS-187) 

An additional 200 tons of K-65 residue was authorized 
and placed in the tower. (NFSS-187) 

An additional 226 tons of K-65 residue was authorized 
and placed in the tower. (NFSS-187) 

All remaining drummed K-65 residue was shipped to 
Fernald. Ohio. Of the 5,149 drums shipped, 
approximately 2,000 required redrumming prior to 

shipment due to corrosion of the drums. The redrumming 
was performed using remote devices on Castle Garden 
Road east ofl3uilding 421. (NFSS-187) 

The W. E. Caldwell Company installed five I-inch and 
sixty-one 0.875-inch metal bands on the bottom section to 
reinforce it. (NFSS-187) 

B. M. Heede. Inc., covered the lower 110 feet of the tower 
with approximately six inches of concrete. This action 
resulted in sealing the bottom section access port which 
was located at the 100-foot level. (NFSS-187) 

Radiological Info 
---I ---, 

I 
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1982 

1983 - 1985 

1985 

I 

i 
I 
~198S 

Table 1.2.2.5-1 
History of the K-65 Residues 

(continued) 

Action Volume 

The vent on the roof of Building 434 (the tower) was 
capped with a steel cap to reduce Radon gas emissions. 
Pipes penetrating the walls of the tower were also sealed 
or resealed. (NFSS-IJ54) and (NFSS-OJ I) 

A radiological screening survey was performed on Igloo 3.II~lJm' 

#9050. No contamination above the guidelines was 
indicated. rNFSS-187) 

K-65 Storage Sample 

Approximately 90 percent of the K-65 residues were 
transferred by hydraulic mining and a 4-inch steel slurry 
pipeline (approximately 25% solids and 75% water) from 
Building 434 to Bays A & C in Building 411 (later to be 
capped and called the Interim Wasted Containment 
Structure [IWCS])where the slurry was dewatered. (N FSS-
133) The water from the dewatering process was stored in 
onsite ponds and transferred to one of two 15,000 gallon 
bladder tanks that were attached to and ion-exchange 
(Hittmann) treatment system. 

Excavation and transfer of the remaining K-65 residues L!lllyd' 
from Building 434 to Building 41 I was completed and the 
residues were placed in the IWCS at Bay A and the north 
end of Bay D. (NFSS-133) A demarcation layer was 
installed to identity the location of the K-65 residues. 
(NFSS-187) Impounded water was treated and discharged 
into the central ditch north of the [WCS. (NFSS-()I J) 

Building 434 is demolished and the rubble from the above 
grade and below grade portions of the tower were placed 
in the [WCS. All other pond liners and PVC pip1l1g used 
in the pipeline system was placed in the [WCS. (NFSS-

133) 

The cap over the IWCS was closed and impounded water 
was treated and discharged into the central ditch north of 
the IWCS. (NFSS-()II) 

Impounded water was treated and discharged into the 
central ditch north of the IWCS. (NFSS-()J I) 

K·65 Sample 3."OOm3 

Radiological Info 

Uranium 1,410 tll I 
Radium 220 ppb 

l22Rn 4 - 117 nCLl 
126Ra 217x 10' pC I 
(NFSS-182) 

"'Ra 517xl 0' pCI 
(NFSS-Iln) 

Uranium 1,000 to : 

Radium 180 to 361 
(NFSS-J 50) 

U 666 to 1,332 pC 
22I1Ra 120 to 240rl 
(NFSS-I33) 

"'Ra 520,000 pC 
DIiTh 54,000 pCi,g 
(NFSS-005) 

i 

16' 1-,:-1 
i 

g 

g 

toL~ 

lotal 

--1 
I 

I _______ -.J 
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Areas of 
Investigation 

Interim Waste 
Containment 

Structure 
(IWCS) 

Building 40 I 
Area 

I I 

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 

NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Medium of Concern Phase I Sampling Scheme to 
Address the Area of Investigation 

The IWCS currently houses the radioactive residues, radioactively Lower Water-Bearing Sample lower water-bearing zone 
contaminated soil, drummed material from off-site, and building Zone Groundwater using 8 existing wells 
dehris. The total volume included in the IWCS IS 195,000 1111 

(255,000 yd J
). Wells surrounding the IWCS have historically Bedrock Aquifer Sample existing bedrock aqui rer 

indicated the presence of metals and radiological parameters at low Groundwater using existing well 
levels in the upper water-bearing zone. 

Building 40 I was a coal-fired boiler house, boron-I 0 isotope Surface Soil Sample surface soil at 17 locations 
separation plant, and a radioactive storage building. It has or has 
had several adjacent supporting buildings, where potentially Subsurface Soil Sample subsurface soil at 17 
hazardous materials (i.e., waste oil, solvents, or paints) were stored. locations 
Former railroad heds, potential outside coal storage, possible 
contamination from offsite sources, and known samples in the area Upper Water-Hearing Sample upper water-bearing zone 
containing VOCs and elevated levels of radioactivity have been Zone Groundwater at 17 locations 
noted around Building 40 I. Several USTs are depicted on the 
facility plans near Huilding 40 I. UST Fill pipes have heen filled Lower Water-Bearing Sample lower water-bearing zone 

with concrete. Zone Groundwater using 3 existing wells 

Bedrock Aquifer Not addressed in this area during 
Ciroulluwatcr Phase I sampling activ'ities 

---. -~--~~~~---- -.------ ---_._- .-~--- --

DQO Goal(s) from 
TPp l 

1,2, 3a, and 3b 

3a, 3b, and 4 

3a, 3b, and 4 

1,2, 3a, and 3b 

------~~--



Areas of 
Investigation 

Former Shop 
Area 

TABLE 1.4-1 

MEOlA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Medium of Concern Phase I Sampling Scheme to 
Address the Area ofInvestigation 

The central portion of the NFSS was known as the shop area and Surface Soil Sample sllrL,ce soil at 12 locations 
contained a parking garage, an equipment maintenance garage and 
repair shop, material shed, general storehouse, combined shops, 
millwright shop, and riggers shop. A fllel oil pipeline and UST is 
depicted on the facility drawings. Radioactive residues were stored 
in several of the former buildings in this area. Other potentially Subsurface Soil Sample subsurface soil at 12 

hazardous materials may have been used in the shops (i.e., solvents locations 

and/or thinners). 

Screened samples indicated the presence of PCBs, PAHs, and 
Upper Water-Bearing Sample upper water-bearing zone 

VOCs. Levels of aluminum, beryllium, calcium, copper, 
magnesium, nickel, sodium, zinc, mercury, heptachlor epoxide, and 

Zone Groundwater at 12 locations 

acetone were detectcd in the soil samples above site-specific 
background concentrations or NYSDEC TAGM reporting limits. 
Other metals, pesticides, PCBs, and SVOCs were also reported Lower Water-Bearing Sample lower water-bearing zone 
above the detection limits. Zone Groundwater using 3 existing wells 

Concentrations of aluminum, antimony, iron, lithium, lead, 
magnesium, manganese. sodium, alpha-I3Ile, L L l-trichloroethane 
,till! III \\Cli: detected III cl ~!\)ulh..h\dtL! -",tlLP;\.. dh,)\\..' ,i!l'-."ll'~'~'lii\ Ik,lllld\ \cIClIk: '-\;!:'1],k l~L'r!"I" l \ ( ~ ~ I i f' ,,- I I , ! '1 \ ' 

background concentrations (I[ NYSLJEC lAliM Icvels. Uthe! CirounJ\vatcr c'\[~ti!lg \vell 

metals, VOCs, SVOCs, and nitroaromatics were also reported 
above the detection limits. 

DQO Goal(s) from 
TPP' 

3a, 3b, and 4 

3a, 311, and 4 

1,2, 3a, and 3b 

I I 

t\'la,'\irn I echn()l()~ne.'i. inc. 



Areas of 
Investigation 

Former 
Acidification 
Area 

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Medium of Concern Phase I Sampling Scheme to 
Address the Area of Investigation 

The northern central portion of the NFSS was initially used as the Surface Soil Sample surface soil zone at 21 
aciditlcation and acid storage location for the TNT production locations 
plant. Several aboveground tanks storing nitric and sulfuric acids 
and other potentially hazardous materials, former process sewers, 
former scrap and waste dump, former sulfuric acid storage, and the 
former ammonia manufacturing plant are depicted on the facility Subsurface Soil Sample subsurface soil at 21 
drawings of this area. Possible fuel oil storage and TNT mix locations 
storage may have occurred in this area. Temporary storagc 
locations and constructed vaults for storage of pure uranium, 
thorium, and radium billets, ingots, bars, and rods reportedly 
existed in this area. Upper Water-Bearing Sample upper water-bearing zone 

Zone Groundwater at 21 locations 
Screened soil samples indicated the presence of P AHs and VOCs. 
Levels of beryllium, calcium, copper, iron, magnesium, nickel, 
sodium. and zinc were detected in the soil samples above the Sltc-
specific background concentrations or NYSDEC TAGM reporting Lower Water-Bearing Sample lower water-bearing zone 

limits. Other metals and SVOCs in the soil samples were also Zone Groundwatel using 4 cxisting wells 

reported above the detection limits. 

(\)lh.-'t':I~r;lti\lr;s ,)1' ;!l',ltliillII1lL ~'~!!L'i\:ll~ lr',!: k~ld Tn :~!-"ll·-;' I.tfll 
l1langallt~se, sodium, and heptachlor cpoxide in a grollIHl\vatLT Iledrock AqUifer Not addressed l!l thIS an:a dllnng 

sample were detected above site-specittc background Urounu\\,utcr Phase I sampling activities 

concentrations or NYSDEC TAGM reporting limits. Other metals, 
VOCs, and SVOCs were also reported above the detection limits. 

DQO Goal(s) from 
TPP' 

3a. 3b, and 4 

3a, 3b, and 4 

3a and 3b 



Areas of 
Investigation 

Baker Smith 
Area 

--_.,----

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCA nONS. AND TPP OBJECTIVES 

NIAGARA FALLS STORAGE SITE 
LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Mediu m of Concern Phase I Sampling Scheme to 
Address the Area of Investigation 

The I3aker Smith area consisted of a storehouse, pipe shop, welding Surface Soil Sample surface soil at 3 locations 
shop, and machine shop where potentialJy hazardous materials may 
have been used. Large loading and unloading platforms are 
depicted on the facility drawings directly north of this area which 
could have been an unloading platform for radioactive residues. Subsurface Soil Sample subsurface soil at 3 
Radioactive residue had been stored in these buildings prior to their locations 
demolition. 

Screened samples indicated the presence ofPAHs and VOCs. Upper Water-Bearing Sample upper water-bearing zone 
Levels of aluminum, beryllium, calcium, copper, iron, and nickel Zone Groundwater at 3 locations 
were detected in soil samples above site-specific background 
concentrations or NYSDEC T AGM reporting limits. Metals and 
SVOCs were also reported above the detection limits. Lower Water-Bearing Sample lower water-bearing zone 

Zone Groundwater using existing well 

Concentratiuns of aluminum, antimony, iron, lithium, magnesium, 
and sodium were detected in an adjacent groundwater sample 
above site-specific background concentrations or NYSDEC TAGM Bedrock Aquifer Sample bedrock aquifer using 

reporting limits. Other metals, and nitroaromatics were also Groundwater existing well 

reported above the detection limits 

DQO Goal(s) from 
TPp l 

3a, 3b, and 4 

3a, 3b, and 4 

1,2, 3a, and 3b 



Areas of 
Investigation 

Former 
Residue 
Storage Areas 

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Medium of Concern Phase I Sampling Scheme to 
Address the Area of Investigation 

Radioactive residues were previously stored in andlor around Surface Soil Sample surface soil at 4 locations 
Buildings 401. and former Buildings 420, 421, 422, 430. 431, 432, 
433,434,443,44<1,445, and 722-1. This listing does not include 
those buildings that were associated with the former water Subsurface Soil Sample subsurface soil at 4 

treatment plant or are currently contained within the boundaries of locations 

the IWCS. With the exception of Building 401, none of the other 
Upper Water-Bearing Sample upper water-bearing zone listed buildings remain at the site. The area near former Building 

434 (the tower) is currently open with a stand of trees ringing its Zone Groundwater at 4 locations 

perimeter. Siahs and building foundations are present at many of Lower Water-Bearing Sample lower water-bearing zone 
the former radioactive material storage building locations. Zone Groundwater using existing well 

No surface soil, subsurface soil, or groundwater samples have been Bedrock Aquifer Not addressed in this area during 
collected in the former residue storage areas. Groundwater Phase I sampling activities 

DQO Goal(5) from 
TPP' 

3a. 3b, and 4 

30, 3b, and 4 

3a and 3b 



Areas of 
Investigation 

Onsite Ditches 

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results 

Two major north-south trending ditches, the Central Ditch and the 
West Ditch. traverse the NFSS. The Central Ditch is located near 
the center of the NFSS and flows from south to north. It collects 
water from the property to the south and east. The West Ditch 
enters the NFSS property near the Baker Smith area and also 
collects water from the properties to the south and west. The South 
16 Ditch and South 31 Ditch are two major east-west trending 
ditches that have their confluence with the north-south trending 
Central Ditch. These ditches potentially receive run-on tram the 
Modern l.andfill, Inc. which is directly east ufthe site. Standing 
water exists at certain times of the year. Sevcral smaller ditches 
("N" Street Ditches, "0" Street Ditches, MacArthur Street West 
Ditch, and Other Ditches and Depressions) are located around the 
site and can potentially be impacted by nmofffrom the mixed acid 
storage areas, Baker Smith area, Building ~o I area. former shop 
area, fonner acidification area, radioactive residue storage area, 
formcr waste oil and solvent storage, former radioacttve material 
storage areas, and otTsite sources; leachate seeping from the IWCS; 
and discharge of impacted groundwater from the upper water-

Concentrations of PCBs. thallium, copper, magnesium and Zlnc 111 

sediments above background levels. Screened samples indicated 
the presence ofPAH levels in sediments above NYSDEC TAGM 
reporting limits. Boron and lithium were reported in sediment 
samples above the detection limits. Water quality parameters, 
chloride. nuoride. sulfate, nitrogen as nitrate, nitrogen as ammonia, 
total kjeldahl nitrogen. total phosphorus. biological oxvgcn 
demand chcrnil'fll (l\Y?CIl tkrnand. horon. and lithiulTl \vert:' 

Medium of Concern 

Surface Water 

Sediment 

Phase I Sampling Scheme to 
Address the Area of Investigation 

Sample surface water at 39 
locations 

Sample sediment at 39 locations 

(' \\\,IN!)()\VS\lk-;!-.tnp'd\p Dral1 Fillall.l ..J. I wpd 

DQO Goal(s) from 
TPPJ 

3a, 3b, and 4 

3a, 3b, and 4 



Areas of 
Investigation 

lJninvestigated 
Areas 

TABLE 1.4-1 

MEDIA TO BE SAMPLED, SAMPLE LOCATIONS. AND TPP OBJECTIVES 

NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Knowledge of Area and Previous Investigation Results Medium of Concern Phase I Sampling Scheme to 
Address the Area of Investigation 

Subsurface conditions at several areas of the site not included in the Surface Soil Sample surface soil at 12 locations 
previous seven sections have not been characterized. Potential 
contamination due to undocumented past site practices/activities 
may have occurred in these areas. These areas may pose potential Subsurface Soil Sample subsurface soil at 12 
problems in the site risk assessment if no investigation is performed locations 
on them. 

In general, the previously un investigated areas not included in the Upper Water-Bearing Sample upper water-bearing zone 

previous sections have not had facility buildings or process Zone Groundwater at 12 locations 

equipment. These areas are located across the site and most are 
open grass. However, in the northern areas and the southeastern Lower Water-Bearing Sample lower water-bearing zone 
corner of the site, these areas are covered with scrub brush and Zone Groundwater using 8 existing wells 
trees. 

No surface soil, subsurface soil, or groundwater samples have been 
Bedrock Aquifer Sample bedrock aquifer llsing 2 

collected in the previously l1llinvestigated areas. 
Groundwater existing wells 

DQO Goal(s) from 
TPpl 

3a, 3b, and 4 

3a, 3b, and 4 

1, 2, 3a, and 3b 

DQCl's arc 'IS follows· [valuate presence I)r ahsence of chemicals re\e(lsed from WCS (\Vastc Containment Structure) to 1'1 or 2nd groundwater aquifer: 
ih:[C!'IIII!lC If dIClIIJ ... ,d IJliiluJtlUll I:, \KLlII!ill~ \ 1,1 ~IUUlHl'\dlLl IJltl! [he \\'( '''<. 

33 Determine if hazardous substances and radiological activity.' at site are withll11imits established b: AR.AR~, 
3h Determine Contaminants of Potential Concern; 
4 Define site physical features and characteristics; and 
11 Determine nature and extent of contamination posing unacceptable risk. 

Note: Where possible, DQO 11 will be applied to the results of Phase I of the Rl. 

Pa!.!cf(l/: :\1ax!r1l I ecjl1Jl)jl)g!t'~. !nc 
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TABLE 1.4.7-1 

ANALYTICAL METHODS l 

.-------------------------------- -------

8330 

9060 

7471A 

thium. Selenium, Silver, Thallium 3050B/6020 
------1 

3050B/6010B 
--------1 

Compounds (VOCs) 5035/82608 
-------1 

~ 
ganic Compounds (SVOCs) 3550B/8270C 

3550B/8081 Al80S::? 

1311 

900, Gas Flow, Modil" d 

HASL 300, Gamma Sp· ~c 

HASL 300, Gamma Sp :c 

HASL 300, Gamma Sp 
-------

ASTM D5174, KPA 

Capacity 9081 

SW-846, Section 7 ~ 

9040B 

SW-846-1110 

P only)3 351 OC/S 15 1 A 

Arsenic, Lead, Lithium, Silver, Thallium 3010A/3020A/6020 

Mercury 7470A 

Total/TAL Metals 30 10A/3020A/60 1 01 

5030B/8260B 

351 OC/8081 A/80S: 

3510C/8270C 

KarlOnlC ,MAXIMIPROJ ECTSI9905006-NFSSIFspl Table lA. 7 -l.wpd 1 of 2 
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TABLE 1.4.7-1 

ANALYTICAL METHODS l 

8330 

1311 

900, Gas Flow 
-------- i 

903. 1 \1odified, Radon EmClI latiol' 

HASL 300, Alpha Spel 
-----! 

HASL 300, Alpha Spel 

ASTMD5174. KPA 

SW-846, Section 7.3 
-------1 

90408 

SW-846-llI0 

--------------------,--------------- -_._----

ASTM D422 
-------------_._---------+---------------- -- ------

Liquid Limit, Plasltic Limit and Plasticity Index of Soil ASTM D4318 

ASTM 02216 
-----------------+----------------------

ASTM 02937 
--------------'------------- ------,-

1 The most recently promulgated versions of the methods cited above will be used unless othervvise u:itructcd. 

Usill1g TJA 61E Trace rcp. 

TCI:"'P will be required analysis for samples of investigation derived waste. fhese samples are not c [rrell t I) inc ludecl 
in the scope of work. All other TCLP parameters identified in Table 3-8. 

ASTM = American Society for Testing and Materials 
PCB 0= Polychlorinated Biphenyls 
TAL = Target Analyte List 
TC LP ,= Toxic Characteristic Leachate Procedure 
TOC = Total Organic Carbon 

KarcnV:\MAXIM\PROJECTS\9905006-NFSS\:C spl Table 14. 7 -I.wpd 2 of 2 
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TABLE 2-1 

KEY PERSONNEL ASSIGNMENTS Al"D QUALIFICA nONS FOR THE RI 
AT THE NFSS, LEWISTON, NEW YORK 

Project Assig nment 

aI 

r PrQject Manage 
Thomas Lachajc zyk 

Sr:,Technical 
O!IIsuItant 
Michael Giordan 

Officer 

0, PE 

(! 
tlnist 
IH 

~ 

s 

PG 

ices 
1M 

t 

eer ~!:incipal Engin 
D,-,ve E. Germer oth, PE 

Degree 

MS, Biology 

MS, \!1eteorology 

BS, Biology 

MS, Chemistry 

BS, Chemical 
Engineering 

BS, Chemistry 

Registered Radiological 
Protection Technologist 

MS, Geology 

BS, Chemistry 

BS, Toxicology 

BS, Civil Engineering 

Ka(en','~::\M,.,X,M\PHOJECTS\9905006·NFSS'Table 2,'.wpd 

Qualifications 

25+ years of experience in HTRW projects 1 

investigations and related environmental eV<i 
lclud Inc>: Site 
luatl' 'n,;istucilcO" 

at DODIDOE/State 'ites. 

25+ years of experience in HTRW projects I 
investigations and related environmental e\;, 

lclud1l1,,? Slt~ 

luati, \n~/sttidiCS 

'lloglcal at DODIDOE/State sites. Experience in rad I 
contaminant migrati'lll modeling and cost an alvS!, I'lr r:s~ 
radiological waste disposal. 

15+years of experience in HTRW projects il 
experience as Health & Safety Officer at D( 
sites, 

10+ years of experience in HTRW projects I 

iclucllnt:­
'Daile! DOl 

management and implement third-party dau, 
Ilclulill1g d;lla 

val idat ion f"1 
site investigations. 

20+ years of experience in HTRW projects: 
investigations and related environmental e\., 

nciull ing Si1(, 
IlIal;,)\1 s/stlld ICS 
expl'l-ience al at DODIDOE sites. PrevioLlsly site-specitic 

NFSS. 

12+ years of experience in HTRW projects! s Raciiatiol' 
Safety Officer. 

10+ years of experience as Radiation Safety 
USACE HTRW sites 

7+ years ofexperiellce in HTRW projects 11 

management offield projects for site invest 
investigations, and Ielated environmental e\ 

10+ years of experit.'nce in HTR W projects 
laboratory interface for site investigations, , 
investigations, and related environmental c\ 

9 years of experience in HTRW projects in, 
investigations, baseline risk assessments an 

Ot1J.~Ct at 

cludll1g 
gati( 'I1S. relJ1edial I 

;lualionSi~~dies ~ 
I1cludillg 
cmet! ia I 
al UaiIOIlS, SI ud I cs 

ludil"!: sik 

I rcLlted 
environmental evaluations/studies at DOD d nci I lOI-: Slie, 

--------
10+ years of experience in HTRW projects I 
investigations, feasibility studies and relate· I 

ncluclillg site 

en\ m'lll1l<:l1lal 
evaluations/studies Extensive experience 1 

decontamination and decommissioning of r 1 dlOl, 'glcall\ 
contaminated structmes at DOE sites. 



ParamE~ter 

Total Metals 

D iss(11 ved \1 etals 

Radi.lI1l1clides 

GrcSi a and 13 

-----------------------------~ ------ --

TABLE 4.2-1 

SAMPLE CONTAINERS, PRESERVATIVES 
AND STORAGE REQUIREMENTS 

-,--------,---------,---------,----- --------

j j 
COlitaillCI 

Holding Time Containers Prep.lratio" 
--'-----------'._---------'----------'-- ------- ----

Preservative 

WATER 

lCS, 4 '(, No headspace, 14 days Three 40 ml glass vials. Pree :,anel bl,ttk" f, )'11 

lei ) HCL. pH <~ and 
Na,S,O]. if chlorinated 

4'C 7 days until extraction. 
s 40 days after extraction 

[-[NO], pH <2 6 months, except Hg 28 
days 

Field filtered, HN03 6 months, except Hg 28 
pH <2 days 

HNC\ pH <2 6 months 

[-[N03. pH <2 6 months 

>l1 H,S04 pH <2, (no 28 days 
headspace), 4 0 C 

4'C 7 days until extraction, 
40 days after extraction 

4'C 7 days until extraction, 
40 days after extraction 

with I eflon-lined 
septliin and screw caps 

Two: -liter amber with 
Teflon-lined lid (Three 
I -liter for QC) 

One -liter (64 oz) high 
dens,!> polyethylene 
bortks with Teflon-
lined lids 

One i-liter (64 oz) high 
denSity polyethylene 
bottle's with Teflon-
lined lids 

One I -gallon. high 
denSity polyethylene 
bottles with Teflon-
lined lids 

One I-liter. high 
denSity polyethylene 
bottles with Teflon-
lined lids 

One 250-ml amber 
glas' with Teflon-lined 
I i cis 

Two I -liter (three fot' 
QC I limber with 
Tefl·)n-lined lids 

TWl I-liter (four for 
QC I amber with 
Tefl.lTl-lined lids 

SlIPI' 

Prel 

Slirr 

Prcc 
SLIpI' 

Prec 

SUP! 

Pr--:I_ 

SUPI 

Pre. 

sUPI 

Pre, 
sup; 

PIl, 

sup 

Pre 

:all('( hi Ittk 1 1:11 

leI 

~all(;>' bl !ttll' t 1111 

lei 

cane,. h ltt'l' , I! <Jill 

lei 

Cdlll' I:> )t~l\" j ('Ill 

Iler 

cal1t.' \l·,Htk'<· :-(1111 

lie:' 

leal1L' . l-;·)ttk) ! (1lll 

lie:' 

leane . !-oJtt I·. , :. :)[1' 

liel 

:e~Hh j \- otll( " . "()\1l 

.'lul.!' , lier 

The following pertains to analysis of liquid wastes generated during the RI: 

_-_-_~-_-_-___ ro headspace 14 days until TCLP, 14 500 1111 amber glass 
days after TCLP witl· Tenon-lined 

sepl.tl11 and screw lids 

I, )re,,\e 1M AX IMIPRO] [CTSI9905006·1' FSS\F spITabJe4.2-J. wpd J of 4 

Pre [eanl,l i:ol:k."; trl)n-, 

sur J!icr 
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I 

TCLP-Pesticides 

rCLF'-Herbicides 

TC LP-:Vletals 

Total Metals 

I Rad~H1Llclide S 

L_ 

TABLE 4.2-1 

SA:vIPLE CONTAINERS, PRESERVATIVES 
AND STORAGE REQUIREMENTS 

Preservative Holding Time Containers 

None TCLP Extraction - 14 Two -liter amber with 
days, Analysis Tetlo!l-lined lids 
Extraction - 7 days 
after TCLP Extraction, 
Analysis - 40 days after 
Analysis Extraction 

]\; one TCLP Extraction - 14 Two i -I iter amber wi til 
days, Analysis Tello',-lined lids 
Extraction - 7 days 
after TCLP Extraction. 
Analysis - 40 days after 
Analysis Extraction 

J\one TCLP Extraction - 14 Two i -liter amber with 
days, Analysis Tetl(l,,-lined lids 
Extraction - 7 days 
after TCLP Extraction, 
Analysis - 40 days after 
Analysis Extraction 

None 6 months (28 days for One -liter high density 
Hg) until TCLP polyethylene bottles 
Extraction, 6 months with leflon-lined licls 
(28 days for Hg) unti I 
analysis. 

4°C 7 days One-~allon amber glass 
(reaei IV ity sample 
container) 

4°C 7 days Takeil from reactivity 
sample container 

4°C 7 days Takell ti'OITI reactivity 
sampk container 

SOIL 

4°C 6 months, except Hg 28 8-oz. glass with Teflon-
days lined lid (inorganic 

sample container) 

None 6 months 8-o? ~Iass wide-
mOUII,ed with Teflon-
lined lids 

K,lren ,(\MAXI M\PROJ ECTS\9905006-NFSS\F,p\TabIe4.2-1. wpd 2 of 4 

Prcc 
SLIPI' 

-

Prec 
sup]' 

Prec 
Sllpr~ 

Prcl 
supl' 

Prec 
SLiPi' 

Pre, 

sUPI' 

Pre( 
SLlPI-

Pre( 
SLIp! 

Prec 

SLIPI' 

COJlralner 

Prep"ra!ioll 

:ant:( bllttk' t 1:11 

lei 

'::;}Ill'(. Dr ,alc 1 jill 

ler 

--,alIt>' b,lttk· 1 11lll 

lei 

ler 

1231H> h'lnk t:nrn 
leI 

lei 
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Parami'ter 

Pesticides/PCBs 

Volatile TCl Organi cs 

ic 
) 

TABLE 4.2-1 

SAMPLE CONTAINERS, PRESERVATIVES 
AND STORAGE REQUIREMEl\TS 

Preservative Holding Time Containers 

None 6 months 4-oz !lass wide-
mouth,d with Teflon-

lined Id 

4 c C None specified Takel from inorganic 
sampk container 

4°C 14 days before 8-oz Imber glass wide-
extraction, 40 days mout!led container 
after extraction (organic sample 

conta'l1er') 

4 c C, Sodiull1 14 days 3-40-'111 VOA vials 
Bisulfate ' , Methanol' with : etlon septa, and 

magnetic stir bar pre-
weigl cd in the 
labordtory. 

4°C 14 days before Takel from organic 
extraction, 40 days samplc container 
after extraction 

4°C 14 days before Takeli from organic 
extraction, 40 days samp I c container 
after extraction 

4°C 28 days Take!! from inorganic 
samplc container 

TCLl" - The following pertains to the analysis of solid waste generated during the RI 

no heads pace TClP - extraction 14 Two I-oz. wide-mouth 
days, Analysis - 14 glass containers with 
days after extraction. Teflo'l-lined lids 

rcu'-s voes None TCLP extraction - 14 Two I 6-oz. amber 
days, Analysis wide· mouth glass with 
extraction - 7 days after Tefl()ll-lined lids 

TCLP extraction, (TCl I' organic 
Analysis - 40 days after cont,lIner) 
TCLP extraction. 

TCU'-Pesticides None TCLP extraction - 14 Takell from TClP 
days, Analysis orgal~ Ie container 
extraction - 7 days after 
TClP extraction, 
Analysis - 40 days after 
TClP extraction. 

~ arcnlC IMAXliv!IPROJECTS\9905006+;FSS'.F;pITable4.2-I. wpd 3 of 4 

Prec' 
supp 

Prec I 
supr 

P'"'''' : 
supp 

Prec' 

sUPI' 
at Id l 

Prec; 

sUPI' 

Pree 

supl' 

Prec 

supr 

.. 

Prcc 

supl" 

Prec 

supl' 

Prel 

Ill,,), 

COTllaI!H.'1 

Preparatioll 

CI 

'ar~el '11 U I,..> I: )111 

cr 

CI 

-ane( i)( ttk- 1 lin 

er. ~l .'~ vel~'ht;! 

)rat( ) 

'(lne( ~)( ,ttk f' \:n 

cr 

:allt'( b(Atlc' ( l~ll 

LeI' 

,anel b, ,ttlc-· I' 1111 

ier 

~a!]('( b( 'nk !. 1111 

:el 

~ e r 

In 



Param,'ter 

TClP-Herbicides 

TCU'-Metals 

Reacl ivity 

I Con~sivitY 

Ilgni~biiitY 

None 

None 

4" 

4° 

4" 

TABLE 4.2-1 

SAMPLE CO~TAINERS, PRESERVA fiVES 
AND STORAGE REQUIREME1\TS 

Preservative Holding Time Containers 

TCLP extraction - 14 Takel from TCLP 
days, Analysis orgalll c container 
extraction - 7 days after 
TCLP extraction, 
Analysis - 40 days after 
TCLP extraction. 

6 months (28 days for Take I , from TCLP 
Hg) for TCLP- orgar lC container 
extraction, Analysis 
within 6 months (28 
days Hg) after TClP 
extraction. 

7 days 8-0L ,lmber wide-
Inoull1 glass with 
Tetlull-lined lid 
(reacllvity container) 

7 days Take'l from reactivity 
contllner 

7 days Takt'll from I'eactivity 
cont~: mer 

PrtT' 

.:-,up~' 

Prec 

SUI'!' 

Pl'el 
sUPl' 

Pl'e\ 

sliPI 

Prel 

su1l1 

'TCLI' "ill be required for analysis of samples of investigation-derived waste. These 'dmples al'e not curl'entl> 
of wor'-<-. 

Contalnel 

Prep:!r"!inll 

er 

~aIlC, bllttk 

tel 

,1111 

,--,allt:; n-lttk j'I)!l1 

:el 

~aIJ\...'" h, ltt "l,: t:')111 

leI 

I Pre:;erved in the field using pre-measured aliquots of preservative encapsulated in Tdlon ampules. Foul' Sdlll,' ; COl U::CI" \ I i1e 
coll"cted. Two samples will be preserved with sodium bisulfate (with a stir bar incillded). One sample "ill t1t.' prc,,' y. d \\ rl 

methanol. The fOUl1h sample will be collected in a 2-oz. container for analysis for 11 .ois!ure content. 

Tel>p will be required analysis for samples of investigation derived waste. These sdillpies are not currentl\ III lulie,' ii' ti,l' .l ,pc 
of work 

TCLP ~ Toxic Characteristic Leachate Procedure 

Karen\': '\MAXIM\PRO.l ECTS\9905001i-I\FSS\FspITable4.2-I.wpd 4 of 4 " [ 



TABLE 4.2-2 

FIELD SCREENING/ANALYSIS EQUIPMENT AND CALIBRATION FREQUENCY 

Item Brand Model No. Type Screening Caiibratiun Frequency 

Toxic Gas rvlonitor 4 Gas Combustable Meter TMX412 Oxygen. LEL. Hydrogen Factory calibrated prior to 

sulfide, or carbon monoxide initiation offield activities 

Organic Vapor Detector llNU PSIOI,ISIOI Organic vapors Beginning and end of each day 
according to factory instructions 

Organic Vapor Detector Thermo Environmental OVM 580B Organic vapors Beginning and end of each day 
according to factory instructions 

Vapor Detector Tubes Sensidyne/GasTech Model 800 Vapor detecting pump/sampling None 
system and detector tubes 

Water Quality Meter Hydrolab 4041 Surveyor 1I pH, conductivity, temperature, Beginning and end of each day 
ORP and DO according to factory instructions 

YSI 600XL 

Alpha, Beta, and Gamma Ludlum Model 3 alpha, beta, and gamma Factory calibrated prior to 

Radiation Survey Meter radiation initiation of field activities 

Decontamination F.quipment 

Plastic Shecting, Buckets, Brushes, 1)1 and Tap Water Sprayers, Liquinox or Alconox, Tap Water, and Dl Water 

Sampling "'luiprnent 
.-

Soil! Sediment Stainless steel shovel, stainless steel spoons, stainless steel Ekman drl'dg~, stainless steel bucket augeL unlling rig with 
hollow stem augers, split spoons, continuous sampler, packing material, labels, sampling containers 

Groundwater/Surface Water Teflon® bailers and minibailers; Masterflex peristaltic pump; electronic water level indicator with stainless steel leader; rope; 
runnel; 0.45 micron in-line tilters; Teflon and silicone tygoo tubing; 12-volt battery; submersible pump; Portable generator; 
packing material; labels; preservatives; sample containers; ['oot valve 



T ~.!,,-BLE 4.3-1 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCA TlONS AND ANALYSES REQUIRED 
NiAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters! 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area ofinvestigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCB, Metals Species TOC Capacity aromatics 

NFSS99SS20 1-00 I Building 401 Area Soil Boring 201 Surface Soil X X X X 

NFSS99SS202-002 Building 401 Area Soil Boring 202 Surface Soil X X X X X X X X 

NFSS99SS203-003 Building 401 Area Soil Boring 203 Surface Soil X X X X 

NFSS99SS204-004 Building 401 Area Soil Boring 204 Surface Soil QC-005, QA-006, X X X X X X 
MS/MSD-007 

NFSS99SS205-008 Building 40 I Area Soil Boring 205 Surface Soil X X X X 

NFSS99SS206-009 Building 40 I Area Soil Boring 206 Surface Soil X X X X X X X X 

NFSS99SS207-0 I 0 Building 40 I Area Soil Boring 207 Surface Soil X X X X X 

NFSS99SS208-0 II Building 401 Area Soil Boring 208 Surface Soil X X X X X X X X 

NFSS99SS209-1J 12 Building 41J I Area Soil Boring 209 Surface Soil <)C-013 X X X X X X X X 

NFSS99SS2 I 0-0 14 Building 401 Area Soil Boring 2 I 0 Surface Soil X X X X 

NFSS99SS211-1I1:\ Huildlllg ,III I "rca ~ull t)Urlllg 211 ~urlace :--'Ull X \ \ \ \ ': 

NFSS99SS212-0 16 Building 401 Area Soil Boring 2 I 2 Surface Soil X X X X 

NFSS99SS213-0 17 Building 401 Area Soil Boring 213 Surface Soil X X X X X X X X 

NFSS99SS214-0 18 Building 40 I Area Soil Boring 214 Surface Soil X X X X 

NFSS99SS2 I 5-0 19 Building 40 I Arca Soil Horing 215 Surface Soil X X X X X X 

NI'SS9 l)SS' I 6-11211 nllildlll.l2 -WI ;\ rt':l Soil Horill!-, 21 (, '-'urfacc S()j\ '< X '\ X X 

IN ISSQqsS21 7 -02 I IBlilldilig -101 -~)~~Il"lill~ 21-

-- --

I I 
-- --- - -- -- ------ -----

\le<l Surface Soil QC-022 QA-1111, '\ X '< I '< I '\ I X 
I X I X I I-J i \1'~ \1''<) , I 

j 

~~~~~9~~~~()2~ lOrr!)(.:r S!1P!) Arl:<t I")nil norill~' 10] I Surl'acl' Sni I I I I X I I X X i i I I t t t 

J'dt!l ' "I I I 



T /\.BLE 4.3-1 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 

Sample Number 

NfSS99SS302-026 

NfSS99SS303-027 

NFSS99SS304-028 

NfSS99SS30S-029 

NFSS99SS306-030 

NFSS99SS307-031 

NFSS99SS308-032 

NFSS99SS309-033 

NFSS99SS310-034 

NFSS99SS311-03S 

NfSS99SS112-011l 

NfSS99SS40 1-037 

NFSS99SS402-039 

N FSS99SS403-040 

'\.1 ',...;qn...;;, )().\.ILl 1 

Identification 

Sample 
Area of Investigation Location 

Former Shop Area 

Former Shop Area 

Former Shop Area 

Former Shop Arca 

Former Shop Area 

Fornler Shop Area 

former Shop Area 

Former Shop Area 

Former Shop Arca 

former Shop Area 

Former Sh()p Arel 

Forrm:r Acid!!'ication 
Area 

Former Aciditication 
Area 

Former Acidification 
Area 

1-'I'rn11'1 \(·id, (I( :1111111 

Area 

II lItlll':! .\lhlllILdliIiL 

/\rl'<i 

Soil Horing 302 

Soil Boring 303 

Soil Boring 304 

Soil Boring 305 

Soil Boring 306 

Soil I30ring 307 

Soil Boring 308 

Soil I30ring 309 

Soil Boring 310 

Soil I30ring 3 II 

Soil Boring 312 

Soli Boring 40 I 

Soil Boring 402 

Soil Boring 403 

S(l!l Hnnlll' ·1(\-1 

NIAGARA FALLS STORAGE SiTE 
LEWISTON, NEW YORK 

Field QC Duplicate, 
QA Split, or 

Matrix MS/MSD Samples' VOCs SVOCs 

Surface Soil X X 

Surface Soil X X 

Surface Soil X X 

Surface Soil X 

Surface Soil X X 

Surface Soil X 

Surface Soil X 

Surface Soil X X 

Surface Soil X X 

Surface Soil X X 

Sllrt~lCC Soil X X 
-----t------- -_.-- --

Surhlcc Soil l)l-038 X X 

Surface Soil X X 

Surface Soil X X 

Surlill'l' ~(li I :\ \ 

Parameters! 

Cation 
Pesticides Radiological Exchange 
and PCBs Metals Species TOC Capacity 

X X X X X 

X X X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X X X 

X X X 

X X X X 

X X 

X X X 

X X X 

X X X X X 

'\ \ \ 

\ 

! 

I 
I 

Nitro-
aromatics 

X 

X 

X 

X 



TABLE 4.3-i 

PHASE 1- SURFACE SOIL SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED , 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters i 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99SS406-04] Former Acidification Soil Boring 406 Surface Soil X X X X X X 
Area 

NfSS99SS407-044 Former Acidification Soil Boring 407 Surface Soil X X X X X 
Area 

NFSS99SS408-045 Former Acidification Soil Boring 408 Surface Soil X X X X 
Area 

NFSS99SS409-046 Former Acidification Soil Boring 409 Surface Soil X X X X X X X X 
Area 

NFSS99SS41 0-047 Former Acidification Soil Boring 410 Surface Soil X X X X X 
An~a 

NFSS99SS411-048 Former Aciditication Soil Boring 411 Surface Soil X X X X X X X X 
Area 

NFSS99SS412-049 Former Acidification Soil Boring ,112 Surface Soil X X X X 
Area 

---- -.~-~ f---- - ---,,---- f-----

NFSS99SS413-050 Forrw:r Acidilicatioll Soil Boring 413 Surt~lCL Soil X X X X X .\ 
Area 

NFSS99SS414-051 Former Acidification Soil Boring 414 Surface Soil X X X X X 
Area 

NFSS9'JSS415-052 Former Acidification Soil Boring 415 Surface Soil X X X X X X X 
Area 

'1\ I '<"; '1lJlf") ",\ 1 () _I)'; ~ h)rtllL't \,-idit\(,';I\l(l!l 'Sni! HlHi!1f2-'~! (1 Surfal'l-' ")llil X X X X 
.'. 

,-\I-l.l I ! 
r---------------Ir---------------_+,---. --------~---------+-------------+----~-----+-------b----~--------~----~--____r-~ 

:"-.1 "':')Y'l:'):'),tl~-ll_" II \l!11Il'l \,11I11'ILdLI(ljj 1\"1; l)\I;II" ~:~: I",;::,k( \, I \ II \ II 
i i\IC" I , 1 ~. ________________ ~. __________________ _L ____________ ~ __________ ~~ ____________ ~,_ ._~ __ -L ______ -L_~ " 



TABLE 4.3-1 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SiTE 

Sample Number 

NFSS99SS419-056 

NFSS99SS420-057 

NFSS99SS421-058 

NFSS99SS50 1-059 

NFSS99SS502-060 

NFSS99SS503-01i4 

NFSS99SS60 1-065 

"JFSS99SS602-066 

NFSS99SS603-068 

NFSS99SS604-069 

NFSS99SS80 1-()70 

NrSS99SSR02-{l71 

LEWISTON, NEW YORK 

Identification Parameters i 

Pesticides 
Area of Investigation 

Sample 
Location Matrix 

Field QC Duplicate, 
QA Split, or 

MS/MSO Samples' VOCs SVOCs and PCBs Metals 
Radiological 

Species 

Former Acidification 
Area 

Former Acidification 
Area 

Former Acidification 
Area 

Baker Smith Area 

Baker Smith Area 

Raker Smith Area 

Former Radioactive 
Residue Storage Areas 

Former Radioactive 
Rl";i\!Ul' '-)tor~lt'l' \:-~'~l' 

Former Radioactive 
Residue Storage Areas 

Fonner Radioactive 
Residue Storage Areas 

lJllinvcstigatcd Areas 

Soil Raring 419 Surface Soil 

Soil Boring 420 Surface Soil 

Soil Boring 421 Surface Soil 

Soil Boring 50 I Surface Soil 

Soil Boring 502 Surface Soil 

Soil Boring 503 Surface Soil 

Soil Boring 601 Surface Soil 

Soil Roring 602 Surface Soil 

Suill30ring 603 Surface Soil 

Soil Boring 604 Surface Soil 

Soil Boring 30 J Surface Soil 

QC-061, QA-062, 
MSIMSD-063 

QC-067 

x 

x 

x 

x 

x 

x 

x 

x x x 

x x x 

x x x 

x x x x 

x x x x 

x x x x 

x x x 

x x x x 

x x x x 

x x x 

x x x x 

TOC 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

llninve:)tif!.atl'd Areas Soil f~(lrinr X()2 Surfacl'Snil X. X X X 

Cation 
Exchange 
Capacity 

x 

x 

x 

x 

x 

x 

Nitro­
aromatics 

x 

x 

x 

x 

x 

x 

1-"J_'_FS_."S_9_q_S_S_"R_O_)_-_07_2_----1If-\_ln_i_n_~l_~'_;;_g_a_tc_~_-~_r_~-_':_~ _---+--:;-_0-;1 f1-n-rt;~-;'-, -+S-\-Jr-f,-IC-C-S-'O-il----I-I------ -- - -+ ,----j,'---x-·---j''------+l·--x--jl'----x-· --+-1--x---t-,---t-1-----i
1 

1f-:_,:_:_:_:_)::_:_:_:_::_:_-:_::_:_-t~_II_:::_II:_::_:_':_::_:,_'::_:_::_f~_:_:_.'::_' _-+:_t_::: __ :_::_::_::_:_:_::_:-+:_:_::_:'_:~_:_:_-.~_,:-:-+ -'~=-_~-~I_~--~+_'_; ~T __ . ~_+ ~._t ~ t ~-+-:;~ +--:j 



I PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NiAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters! 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area ofinvestigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99SS806-075 Uninvestigated Areas Soil Boring 806 Surface Soil X X X X 

NFSS99SS807-076 Uninvestigated Areas Soil Boring 807 Surface Soil X X X X X X X X 

NFSS99SS808-077 Un investigated Areas Soil Boring 808 Surface Soil X X X X 

NFSS99SSS09-078 Uninvestigated Areas Soil Boring 809 Surface Soil X X X X X X X X 

NFSS99SS810-079 Uninvestigated Areas Soi I Boring 810 Surface Soil X X X X X 

NFSS99SS811-0S0 Uninvestigated Areas Soil Boring 811 SUliace Soil QC-OSI, QA-082, X X X X X X X X 
MSIMSD-083 

NFSS99SS812-084 Uninvestigated Areas Soil Boring 812 Surface Soil X X X X X 
, , , , 

NFSS99SB20 I-OSS-XJ Building 40 I Area Soil Boring 201 Subsurface Soil X X X X 

NFSS99SB202-086-X Building 40 I Area Soil Boring 202 Subsurface Soil X X X X X X X X 
, , , ; 

NFSS99SB203-087-X Building 40 I Area Soil Boring 203 Subsurface Soil X X X X 
, , 

"'FSS'!%ll2()4-0~~-X Bulldlllp. .ll) 1 Area ~od Borlllg 2U·~ ~lIb~urlaCl.: .'1Ull >, :\ \ \ :, \ 
, , , , 

NFSS99SB205-089-X Building 40 I Area Soil Boring 20S Subsurface Soil X X X X 

NFSS99SB206-090-X Building 40 I Area Soil Boring 206 Subsurface Soil X X X X X X X X 
, 4 4 

NFSS99S13207-091-X Building 40 I Area Soil Boring 207 Subsurface Soil X X X X X 

NFSS99SI3208-092-X Building 401 Area Soil Boring 20S Subsurface Soil X X X X X X X X 

N F~Sl)l)Sf1-'()ll-O<) 1_ \ HlIildilll'. -WI \ rt?;l Snil R()rill!2 20Q SUhSllr!;Il'C Snil X X X X \ X X X 

1:1~-~(:rin~Q 2~()~ 2liNlriC1CC Suil [ ___ ~ __ 0 I 
, 

[ 

, 

I 
[ 

I 
[ [ NFSS<J'!SIl2I O-Il'H-X Building 401 Area \ X X 

- ----

~r-'<..;,~qqsn~! ! .no.::; '\ Bt:ildi!l~ In1 \1"l' ,! l~11i! nnrin~' '111 ",1\l"'lrf:lct' \(lii ! I X I X I X I \( I X .\ I I 

L"IWINl: :-'~~~_~~~i,I"C i":h I i [ [ 
I 

[ i i i , i , i 1',: ;\; "l ~~'i~ It·r:ll; ~ 1 ~ 1':' _. - , :'1 \ , " "- \ 
I ( I I , --- I , , 



TARLE ~.3-1 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 

Identification 

Sample 
Sample Number Area of Investigation Location 

NFSS99SB213-097-X BUilding 401 Area 

NFSS99SB214-098-X Building 401 Area 

NFSS99SB21S-099-X Building 401 Area 

NFSS99SB216-100-X Building 401 Area 

NFSS99SB217-101-X Building 40 I Area 

NFSS99SB301-103-X Former Shop Area 

NFSS99SB302-104-X Former Shop Area 

NFSS99SB303-IOS-X Former Shop Area 

NFSS99SR304-10o-X Former Shop Arca 

NFSS99SB305-110-X Fonner Shop Area 

NFSS,),)SI\3()('-III-X h_lrll1cr Shop Area 

NFSS99SB307-112-X Former Shop Area 

NFSS99SB308-113-X Former Shop Area 

NFSS99SB309-114-X Former Shop Area 

NFSS99S1331 0-11 S-X Former Shop Area 

Nr:,,'llJSJ1111-llh-\ Former "";hOI' Arc',! 

NFSS9l)Sfi31 :'-117-X hlrlllcr Shop Area 
c-~ _ .. ---

""-' 'S'-;!)I) 1,1 
l 

1 (~ ! ~Ilo . " ' I',,, . 1,1: ~,,, 1;,," ,S X (". \"".I,c.\.,. 

~ __ l."~,rc,,-__ . 

Soil Boring 213 

Soi I Boring 214 

Soi I Boring 215 

Soil Boring 216 

Soil Boring 217 

Soil Boring 301 

Soil Boring 302 

Soil Boring 303 

Soil Boring 304 

Soil Boring 305 

SOil Hurtng JU() 

Soil Boring 307 

Soil Boring 308 

Soil Boring 309 

Soil Boring 3 I () 

,,('Iii Hnring 111 
~- ---'- .. -

Soil Bnrinp J I::! 
-----.-~.~ 

~r\i 1 I ~ ,riT \l In! 

NIAGARA FALLS STORAGE SITE 
LEWISTON, NEW YORK 

Field QC Duplicate, 
QA Split, or 

Matrix MS/MSD Samples' VOCs SVOCs 

Subsurface Soil X X 

Subsurface Soil X X 

Subsurface Soil X X 

Subsurface Soil X X 

Subsurface Soil QC-102-X X X 
, 

Subsurface Soil X 

Subsurface Soil X X 

Subsurface Soil X X 

Subsurface Soil QC-l07, QA-I08. X X 
MS/MSD-l09 

, 
Subsurface Soil X 

~UhSllr1,iCt: ~ull \ \ 
, 

Subsurface Soil X 
, 

Subsurface Soil X 

Subsurface Soil X X 

Subsurface Soil X X 

Sub:-;urfac(' Soil X X 

I I 
Suhsurracl' Soil X X 
--"-

<;;, h-:.: Ie ' . '-:") I \( " _____ L _--'-__ 

Parameters 1 

Cation 
Pesticides Radiological Exchange 
and PCBs Metals Species TOC Capacity 

X X X X X 
, , I 

X X 
, 

X X X X 
, , 

X X X 

X X X X X 
, , , 

X X 

X X X X X 

X X X X X 
, , 

X X X 

\ , 
X X X 

, , 
\ \ \ 

, , 
X X X 

4 .\ 

X X X 

X X X X X 

4 , 
X X X 

, 
X \( \( X 

' .. - ~------ ~-
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I I I X \( 

X ,\ 

Nitro-
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X 
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X 
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X 

X 
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X 
, 
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----
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I PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 

Sample Number 

NFSS99SB402-119-X 

NFSS99SB403-120-X 

NFSS99SB404-121-X 

NFSS99SB40S-122-X 

NFSS99SB406-123-X 

NFSS99SB407-124-X 

NFSS99SB408-12S-X 

NF,~S<)9SH4()l)-1 ~()-X 

NFSS99SB410-128-X 

NFSS99SB411-129-X 

'\IF<;~<)')SIl4 1'_1111_\ 

Identification 

Sample 
Area of Investigation Location 

Former Acidification 
AIca 

Former Acidification 
Area 

Former Acidification 
Area 

Former Acidification 
Area 

Former Acidification 
Area 

Former Acidification 

Area 

Former Acidification 
Area 

l:orIner Acidilication 
An,;a 

Fonner Acidification 
Area 

Former Acidification 
Area 

FormC'f Acid i ficatinn 
j. ','-u 

1 r\!-)!I') \; '!d; j-~ :_':11' I;" 

1,\[,(,\\ 

I 
If -, IT I\"! \,_'I<!,fi l , )tl,;" 

i '\ :'\' 

Soil Boring 402 

Soil Boring 403 

Soil Boring 404 

Soil Boring 405 

Soil Boring 406 

Soil Boring 407 

Soil Boring 408 

Soilllorlng'lOY 

Soil Boring 41 (] 

Soil Boring 411 

Soi! Rnrinp! 412 
, 

Jt.TT .. ,...., " rio .. T:' J. t .. C' C'''T''rl.n A. I'~ [;' C'Y'I~£, 
l'l/\.\..:J.f\.J:\.J-\. .l'J-\.LLJ,:).I '--.I'1'\..t'\.\Jb ~J.J..t.:... 

LEWISTON, NEW YORK 

Field QC Duplicate, 
QA Split, or 

Matrix MS/MSD Samples' VOCs SVOCs 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Subsurface Soil 

Suh-;urface Soli 

Subsurface Soil 

Subsurtace SOli 

Suhsurface Soil 

<::;;tlh",)rr:\l't' <":'{)ii 

I ,,,I"url"e,' '''' ! 

I i 

l)( -117-,\ 

U(' )'\:2 ()\-l'n 

\1~'M~I)-1 ;.1 

X X 

X X 

X X 

X X 

4 

X 

, 
X 

4 
X 

\ ,\ 

4 
X 

X X 

, 
\ 

\ 

Parameters' 

Cation 
Pesticides Radiological Exchange 
and PCBs Metals Species TOC Capacity 

4 4 
X X X 

X X X X X 

4 4 
X X X 

4 
X X X X 

4 
X X X X 

4 4 
X X X 

" 4 
X X X 

\ ,\ ,\ ,\ ,\ 

4 4 
X X X 

X X X X X 

4 , 
\ X X 

\ i t 
I I 

~_.L. __ ___ ".L.. 

Nitro-
aromatics 

4 

X 

4 

4 

X 

X 

4 

,\ 

X 

X 

4 



TABLE 4.3-1 

I PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NiAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters 
, 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MSIMSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 
, 

NFSS99SB415-136-X Former Acidification Soil Boring 415 Subsurface Soil X X X X X X X 
Area 

, , , , 
NFSS99SB416-137-X Former Acidification Soil Boring 416 Subsurface Soil X X X X 

Area 

NFSS99SB417-13S-X Fonner Acidification Soil Boring 417 Subsurface Soil QC-139-X X X X X X X X X 
Area 

NFSS99SB4IS-140-X Former Aciditication Soil Boring 4 I S Subsurface Soil X X X X X X X X 
Area 

, , , , 
NFSS99SB419- I 41-X Former Acidification Soil Boring 419 Subsurface Soil X X X X 

Area 
, , , 

NFSS99SB420-142-X former Acidification Soil Eoring 420 Suhsurface Soil X X X X X 
Area 

, , , , 
NfSS99SB421-143-X Former Acidification Soil Boring 421 Subsurface Soil X X X X 

Area 

N ISS'!'!SIlS0 1-144-X Ilaker Smith Arca Soil BOring S() I Suh::,urface Soli X .\ .\ .>- \ \ \ \ 

NfSS99SB502-145-X Baker Smith Area Soil Boring 502 Subsurface Soil QC-146. QA-147, X X X X X X X X 
MS/MSD-148 

NFSS99SB503-149-X Baker Smith Area Soil Boring 503 Subsurface Soil X X X X X X X X 
, , , , 

NFSS99SBflO I-ISO-X Former Radioactive Soil Boring 601 Subsurface Soil X X X X 
Residue Stomge Areas 

I" "'-''''''!'' 
!.;: , \ , , L' , ! " . q,",,;, .. , J-,{\ -" <..;., \",' ! rf., ',' <...; I'; 1 \. \ \ \ \ \ \ \ 

Residue Storage An':I" I . I I I I I 1 I I , 
II' nrTller iZad Imletl \'(' ~Olj Hlmng (llH i~LlbSUJL:I\.'l' ~Olj i i 

i 
! 
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.\ ;\ "\ 

I 
.\ ,\ ,\ 

I 
\ .\ 

I I Resldllt: Storage Areas I I I i j j i 



TABLE 4.3- i 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification 

Sample Numher Area of Investigation 

NrSS99S13604·153-X former Radioactive 
Residue Storage Areas 

NFSS99SBSOI-154-X Uninvestigated Areas 

NFSS99SBS02-155-X Un investigated Areas 

NFSS99SBS03-156-X Un investigated Areas 

NFSS99SBR04-1S7-X Uninvestigated Areas 

NFSS99SB80S-1S8-X Uninvestigated Areas 

NFSS99SBS06-159-X Uninvestigated Areas 

NFSS99SBS07-160-X Uninvestigated Areas 

NFSS99SB80S-1 G I-X Uninvestigated Areas 

NFSS99SB809-1 ('2-X Un investigated Areas 

NI:SS99S1381 0- 16J-X l' IlI1!vestigated .\rC'L' 

NFSS99SB811-164-X Uninvestigated Areas 

Sample 
Location Matrix 

Soil Boring 604 Subsurface Soil 

Soil Boring SOl Subsurface Soil 

Soil Boring S02 Subsurface Soil 

Soil Boring S03 Subsurface Soil 

Soil Boring 804 Suhsurface Soil 

Soil Boring S05 Subsurface Soil 

Soil Boring S06 Subsurface Soil 

Soil Boring 807 Subsurface Soil 

Soil Boring 808 Suhsurface Soil 

Soil Boring R09 Subsurface Soil 

Soil Boring RlO Subsur!~lCC Soil 

Soil Boring Sll Subsurface Soil 

Field QC Duplicate, 
QA Split, or 

MSIMSD Samples' 

NFSS99SB812-165-X Un investigated Areas Soil Boring 812 Subsurface Soil QC-166 

NFSS99GW201-167 Building 401 Area Soil Boring 20 I Groundwater 

Nf'SSC)l)('V .. ;'202-171 Building <,WI Area Soil BoriIlg: 207, Groundwater 
~~. -.-~-.- .. ~-.-~.-'-----

QC-16~, QA-169, 
MS/MSD-170 

Parameters! 

Pesticides 
VOCs SVOCs and PCBs Metals 

Radiological 
Species 

X x x 

x x x x x 

x x x 

x x x 

x x x X X 

x x x X X 

x X x 

X X X x x 

x x x 

X X X X X 

X x x x X 

X x x 

x x x 

x X x x X 

NFSS')')(;W:201-172 !Bullding.IOI Area Soil Borlllg 201 Groundwater I ! X i X I I .~ I 

TOC 

x 

x 

x 

x 

x 

x 

x 

x 

X 

X 

" 

X 

x 

x 

x 

Cation 
Exchange 
Capacity 

x 

x 

x 

x 

X 

x 

X 

Nitro­
aromatics 

x 

x 

x 

X 

X 

\ 

x 

X 

x 



TAnLE 4.3-1 

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SiTE 

LEWISTON, NEW YORK 

Identification Parameters' 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area oflnvestigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99GW206-175 Building 40 I Area Soil Boring 206 Groundwatt:r X X X X X X X X 

NFSS99GW207-176 Building 40 I Area Soil Boring 207 Groundwater QC-I77 X X X X X 

NFSS99GW20R-178 Building 40 I Area Soil Boring 208 Groundwater QC-179, QA-180, X X X X X X X X 
MS/MSD-181 

NFSS99GW209-182 Building 40 I Area Soil Boring 209 Groundwater X X X X X X X X 

NFSS99GW210-183 Building 401 Area Soil Boring 210 Groundwater X X X X 

NFSS99GW211-184 Building 40 I Area Soil Boring 211 Groundwater X X X X X X 

NFSS99GW212-185 Building 40 I Area Soil Boring 212 Groundwater X X X X 

NFSS99GW213-186 Building 401 Area Soil Boring 213 Groundwater X X X X X X X X 

NFSS99GW214-187 Building 401 Area Soil Bonng 214 Groundwater X X X X 

NFSS99GW215-188 Building 401 !\rea Soil Boring 215 Groundwater X X X X X X 

N FSS'J'J(; W2 I b-I Wi illlilLiIn).' ,1O I AIca Soli I~ol'!ng 2l b eiW1JIldwiJtcl I- \ :, ,\ \ 

NFSS99GW217-190 Building 40 I Area Soil Boring 217 Groundwater X X X X X X X X 

NFSS99GW301-191 Former Shop Area Soil Boring 301 Groundwater X X X 

NFSS99(iW302-192 Fonner Shop Area Soil Boring 302 GrulInd\valer X X X X X X X X 

NFSS99GW303-193 Former Shop Area Soil Bonng 303 Groundwater X X X X X X X X 

NF<"';"':;9q(~\V~()·1 lq·1 hHlllt'f '-'hn[l -\rl':1 \P!1 H(iri!10_ -'0,,], ( ;r\llil11h\-~lkJ '< '< X \ X 

~---L~-l-
! 

NFSS<)9(,Wl(I'i-i '!'i "OrTncr Shop r\n:a Suil \3orillt:'- 305 (; rllllnJ\\ ate! I 
I 

X 

I 
'< I '< 

--, -- --- - -- ,----

:\]'SSI)I)( i\\"_)(\(C \!)( I ,ir:lil'r '.lWI' ,\:~\: \11~! f111~;rl~~ 1(1(, (; !-II! l!!,I\\ :1tt'r 
I '\ I '< I \( '\ '< I 
! I I I I 

I \ I 
~_.---L 

\ \ \ ______ ---1-
I I 
I I 
I 

j',!h'-L' 1\) (II lot 
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, PHASE I SURFACE SOil SUBSURFACE SOIL AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE STTR 

LEWISTON, NEW YORK 

Identificatioii Parameters' 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area oflnvestigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOe Capacity aromatics 

NFSS99GW308-198 Former Shop Area Soil Boring 308 Groundwater X X X X 

NFSS99GW309-199 Fonner Shop Area Soillloring 309 Groundwater X X X X X X X X 

NFSS99GW31O-200 Former Shop Area Soil Boring 310 Groundwater X X X X X 

NFSS99GW311-201 Former Shop Area Soil Boring 311 Groundwater QC-202 X X X X X X 

NFSS99GW312-203 Former Shop Area Soil Boring 312 Groundwater X X X X 

NFSS99G W 401-204 Fonner Acidification Soil Boring 401 Groundwater X X X X X 
Area 

NFSS99GW402-205 Former Acidification Soil Boring 402 Groundwater X X X X X 
Area 

NFSS99GW403-20fi Fonner Acidification Soil Roring 403 Ground\vater X X X X X X X X 
Area 

NFSS99GW404-207 Fonller Acidilication Soil Boring 404 Groundwater X X X X X 
;\rea 

--- -------- --c---------------1--- ------- .-~--

NISS99GW40S-2()X Fortnel ACidification Soil Boring 405 Groundwater X X X X X X 
Area 

NFSS99GW406-209 Former Acidification Soil Boring 406 Groundwater X X X X X X 
Area 

NFSS99GW407-210 Former Acidification Soil Boring 407 Groundwater X X X X X 
Area 

NI-,,<)'1( ;\\--111,-' [ [ F(lt'llll'T \(i\ii !1,";ltinll Soil H(l[-Illl.: !I!~ Cir(lllJld\\ ;1ll'1 '< X '\ '\ 

1\1 
lAIC" 

I' 
, 

'" >'il)\.. I \\ hill 
\ '" :.\.,j" H,'; 1',1'1 'I',: \ \ -,- I' , " j ,I,: 

I 1,1, c" 
[ 



TABLE 4.3-1 

PHASE I - SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 

Identification 

Sample 
Sample Number Area of Investigation Location 

NFSS99GW410-213 Former Acidification 
Arc-a 

NrSS99GW411-214 Former Acidification 
Area 

NFSS99GW412-218 Former Acidi!ication 
Area 

NFSS99GW413-219 Former Acidification 
Area 

NFSS99GW414-220 Former Acidification 
Arca 

NFSS99GW4IS-221 Fonner Acidification 
Area 

NFSS99GW416-222 Former Acidification 
Area 

NFSS()()(;W,~ 17 -213 Formcl Acidilil'atioll 
Area 

NrSS99GW418-224 Former Acidification 
Area 

NFSS99GW41l)-225 Former Acidification 
Area 

NFSSooC; \V 4 :'0-:':'(, Fnrt11t'r \cidific;ttlull 
, 
c",· 

"'\!r~<";l)l)( ;\\'-l '11 1'1~ !-'(lrTl1t'T -\I_'i,1i;!\'iltinn 

I Area 

Soil Boring 410 

Soill3oring 411 

Soil Boring 412 

Soil Boring 413 

Soil Boring 414 

Soil Boring 415 

Soil Boring 416 

Soil ilOrlll? 4 I 7 

Soil Boring 418 

Soil Bonng 419 

Sl)i! Buring 410 

1II.TI • £", ~ T"IO • .-:". T T co CI'T'£1o. ....... £"T:" C'T'T'V 
1"'11f\.\.J f\..l\..f\. .l' .f\.LL.:'t .:'t.l vn.ft ..... r... oJ. J C-

LEWISTON, NEW YORK 

Field QC Duplicate, 
QA Split, or 

Matrix MS/MSD Samples' VOCs SVOCs 

Groundwater X 

Groundwater QC-21S, QA-216, X X 
MS/MSD-217 

Groundwater X 

Groundwater X 

Groundwater X 

Groundwater X X 

Groundwater X 

( l[ot!!ldwatcr X X 

Groundwater X X 

Groundwater X 

( lroulldwater Q(,-227 X X 

Parameters l 

Cation 
Pesticides Radiological Exchange Nitro-
and PCBs Metals Species TOC Capacity aromatics 

X X X X 

X X X X X X 

X X X 

X X X X X 

X X X X 

X X X X X 

X X X 

,\ X ,\ ,\ ,\ ,\ 

X X X X X X 

X X X 

X X X 

X X 

~~4--~- --+, --- ',---+~+-±-----,-1 
!,,;r~~qq(1 \\·.::;n 1_-_,_,_q_.c11_l_,,_,,_'!_'_"_"_"_Ir_I_, '_-'_' ___ L~_'!_!'_' _ll_"_"_,,_e,_'_r_ll_LI(_;I_"_'_"'_rl_"_!_lt_l"_~ _________ L-_\_-"-__ \_' _-,-I __ \ __ -'--_\ ~_~l ___ '_\ . __ ~~ __ ~_\ ___ ~~ 



PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
JIo.TI" £". '" n A. T7' A. • • co C''T'£'\[) A"'I<' ~1'1'1<' 
l'.ll\.\.JL-\..l\..f'\. I' f"\.LJLJJ oJ I. '-'.l.~'l..J.D >JI.I..J.:. 

LEWISTON, NEW YORK 

Identification Parameters' 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99GW502-230 Baker Smith Area Soil Boring 502 Groundwater X X X X X X X X 

NFSS99GW503-23I Baker Smith Area Soil Boring 503 Groundwater X X X X X X X X 

NFSS99GW60 1-232 Former Radioactive Soil Boring 60 I Groundwater X X X X 
Residue Storage Areas 

NFSS99GW602-233 Former Radioactive Soil Boring 602 Groundwater X X X X X X X X 
Residue Storage Areas 

NFSS99GW603-234 Former Radioactive Soil Boring 603 Groundwater X X X X X X X X 
Residue Storage Areas 

NFSS99GW604-235 Former Radioactive Soil Boring 604 Groundwater X X X X 
Residue Storage Areas 

NFSS99GW80 1-236 Un investigated Areas Soil Boring SO I Groundwater X X X X X X X X 

NFSS99GWS02-237 Un investigated Area, Soil Boring 802 Groundwater X X X X 

'JF~Sc)9C;WRnl-:'\s {Illill\'e.;;ti~ated Area, S(lII Boring XO_l Cirnundwatcr X X X X 
--- ----- -"._--- ---- ----------

NFSS99GW804-239 1 Jninvcstigated Areas Soil Boring 804 ( iroundv.'ater X X X X X X X X 

NFSS99GW805-240 Uninvestigated Areas Soil Boring 805 Groundwater X X X X X X X X 

NFSS99GW806-24I Un investigated Areas Soil Boring 806 Groundwater X X X X 

NFSS99GW807-242 Un investigated Areas Soil Boring R07 Groundwater X X X X X X X X 

NFSS99GW808-24:1 Unillvcstigated Areas Soi I Boring WR (Trcltll1dwater X X X X 

INI'SS99(i WSO'i-2H UnlnvestJgat~Ll Area::, :--'011 Bunng XU,) lJWU!H.l\ .... ater I ., , -, I ., 
I 

, 
I 

, -, 1 

I\'i ~."'\)\)\I\\,')I\i .. ' ~ , I 1;,11\ l"<,'~,lk:! \! ,:,: ';"; )),1; !II~ :-: 1 \ <[')IIIIII\'\,i', I i \ 
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TABLE 4.3-1 

PHASE 1- SURFACE SOIL, SUBSURFACE SOIL, AND GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters' 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix 

NFSS99GW812-247 Uninvcstigated Areas Soil Boring 812 Groundwater 

Notes: 
Volatile organics (by USEPA SW846 Method 5035/8260B) 
Semi-volatile organics (by USEPA SW846 Methods 3550B/8270B) 
Pesticides and PCBs (by USEPA SW846 Methods 3550B, 8081A, and 8082) 
Metals (by USEPA SW846 Methods 3050B/60 101317000) 

MS/MSD Samples' 

QC-248, QA-249, 
MS/MSD-250 

VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

X X X X X 

Radiological speciation: uranium-235, uranium-238, thorium-230, radium-226 (by IlASL 300), gross alpha and heta radiation (by Method 900), and total uranium (by ASTM D5174) 
Total Organic Carbon (by USEPA SW846 Method 9060) 
Cation Exchange Capacity (by USEPA SW846 Method 9081) 
Nitroaromatics (by USEPA SW846 Method 8330) 

QC - denotes quality control field duplicate, QA - denotes quality assurance split sample, MSllvlSD - (knotes the matrix spike/matrix spike duplicate sample 

-X denotes bottom depth of sample in subsurface borings 

Additional analytes for suhsurface horing samples will be determined in the licld if conditions (headsp"ce detection, gamma detection, visual appearance, or olfactory) warrant. 

Addittomtl suhsllrt~h.:e samples will begin \\ith the unique JlUlllhl.T 386. 

J 0 percent Duplicate, 5 percent Quality Control and MS/MSD samples will be taken for any addnional subsurface samples taken. 

".",1'.'-''- ' 
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lAnLL -t.':;'-i ! 

PHASE I - EXISTING WELL GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NiAGARA FALLS STORAGE SiTE 

LEWISTON, NEW YORK 

Identification Parameters l 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOe Capacity aromatics 

NFSS998H05-251 Fonner Shop Area Well BI-I-05 Groundwater X X X X X X X 

NFSS99BH 12-252 Un investigated Areas Bedrock Well Groundwater X X X X X 
BH-12 

NFSS99BH 15-253 Former Shop Area Bedrock Well Groundwater X X X X X 
BH-15 

NFSS99BH 16-254 Former Acidification Well 811-16 Groundwater X X X X X X X 
Area 

NFSS99BH28-255 Fonner Acidification Well BI-I-28 Groundwater X X X X X 
Area 

NrSS99BH29-256 Former Aciditication Well 811-29 Groundwater QC-257, QA-258, X X X X X 
Area MS/MSD-259 

NFSS99BJ136-260 Former Shop Area Well BI-I-36 Groundwater X X X X X 

NFSS99R1D9-2fi I Building 401 Area Well R11-39 Groundwater X X X X X 

NFSS99llll40-262 Building .j() I Arca Well BII-IO (if(IUndwilter X X X .\ X 

NFSS998H45-263 Former Acidification Well BII-45 Groundwater X X X X X X X 
Area 

NFSS99Bl 146-264 Former Shop Area Well 811-46 Groundwater QC-265 X X X X X 

NFSS99BI-I48-266 tJninvestigated Arens Well 8H-48 Grmmdwater X X X X X 

I"FSS99811·\9-267 Iwes Well R11-49 ClrOlllldwat,,'r X X X X X 
--- ,--- -

I NFSS9'IB II '0-268 l fninvcstigated /\rellS I Well BlI-'iI C;nlllndwall'r I I X X I X X I ,\ 1 X 1 I X I 
1 ! 

t ~+' 
I \ +.\ I I i i l"I"S')'!Llll~::'ll~ Lilllll\C.'>tJ~(ltcd {\rc.:,L'l _-til [311-) I (lrPlllid\\dL..:l .\ 
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TABLE 4.4-1 

PHASE I - EXISTING WELL GROUNDWATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters i 

Field QC Dup licate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99B1 IS3-271 Former Radioactive Well BH-53 Groundwater OC-272,OA-273. X X X X X 
Residue Storage Areas MSiMSD-274 

NFSS99BH51i-275 Uninvcstigated Areas Well BIl-56 Groundwater X X X X X X X 

NFSS99B1l57-276 Un investigated Areas Bedrock Well Groundwater X X X X X X X 
BH-57 

NFSS99BI-!58-277 Building 401 Area Well RH-58 Groundwater X X X X X 

NFSS99BH59-278 Uninvestigated Areas Well BH-59 Groundwater X X X X X 

NFSS99BH60-279 Uninvestigated Areas Well BH-60 Groundwater X X X X X 

NFSS99Blf61-280 Baker-Smith Area Well RH-lil Groundwater X X X X X X X 

NFSS99B1 162-2R I Baker-Smith Area Bedrock Well Groundwater OC-282 X X X X X X X 
BH-62 

NFSS99BI!63-2R:l lin investigated Areas Well RH-63 Groundwater X X X X X 

NFSS<J<JBlI64-n,! IW('S Well HH-M Ciround\\/atcr X .\ X X X 

NFSS99BH65-2RS IWCS Well RI-!-65 Groundwater X X X X X 

NFSS99BI-!66-286 IWCS Well BH-66 Groundwater X X X X X 

NFSS99BI-!67-287 IWCS Weill3l1-67 Groundwater X X X X X 

NFSS99RH68-2RR IWCS Bedrock Well Groundwater X X X X X 
Bfl-IiR 

'---- --- ---- --

NI'SS991l111i9-2R9 Iwes Well BII-6<J ( TfOulldwater ,\ 

I 
A 

N I' ~Yi'J 1lIIIu-2'iU 1 II l ~ II eli Llll- ,'u \ -t \ . \, tl'~~U_1\ ,lLLi 
I ~.- -,,- I I I I 

l'\;hS'I'l!<llo i -'91 Iwes i \\\·1! rn T- 71 ( ;!'\1undi\';ltcr L .'\ '< -.i .. '< I I 
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Notes· 

Volatile organics (by USEPA SW846 Method 5035/8260B) 
Semi-volatile organics (by USEPA SW846 Methods 3550B/8270B) 
Pesticides and PCBs (by USEPA SW846 Methods 3550fl, 808iA, and 8082) 
Metals (by USEPA SW846 Methods 3050B/60 1 OB17000) 
Radiological speciation: uranium-235, uranium-238, thorium-230, radium-22o (by HASL 300), total alpha and beta radiation (by Method 900), and totailiranium (by ASTM D5174) 
Total Organic Carhon (by USEPA SW846 Method 9060) 
Cation Exchange Capacity (by USEPA SW846 Method 9081) 
Nitroaromatics (by USEPA SW846 Method 8330) 

QC - denotes quality control field duplicate, QA - denotes quality assurance split sample, MSIMSD - denotes the matrix spike/matrix spike duplicate sample 



TAELE 4.5-1 

PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters! 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' VOCs SVOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99SW701-292 Iwes North Ditch Location 701 Surface Water X X X X X X X 

NFSS99SD70 1-293 Iwes North Ditch Location 701 Sediment X X X X X X X X 

NFSS99SW702-294 IWCS Central Ditch Location 702 Sur£1ce Water X X X X X X X 

NFSS99SD702-295 IWCS Central Ditch Location 702 Sediment X X X X X X X X 

NFSS99SW703-296 IWCS South Ditch Location 703 Surface Water X X X X X X X 

NFSS99SD703-297 IWCS South Ditch Location 703 Sediment QC-298, QA-299 X X X X X X X X 
MS/MSD-300 

NFSS99SW704-30 I Central Ditch Location 704 Surface Water X X X X X X X 

NFSS99SD704-302 Central Ditch Location 704 Sediment X X X X X X X X 

NFSS99SW705-303 Central Ditch Location 705 Surface Water X X X X 

NFSS99SD705-304 Central Ditch Location 705 Sediment X X X X 

NISS~9SW7116-3(1) ('Llltr;}l Ditch LocatlOIJ 7()o Surface \\ all' I A \ \ \ \ 

NFSS99SD706-306 Central Ditch Location 706 Sediment X X X X X 

NFSS99SW707-307 Central Ditch Location 707 Surface Water X X X X 

NFSS99SD707-308 Central Ditch Location 707 Sediment X X X X 

NFSS99SW708-309 Central Ditch Location 708 Surface Water QC-310 X X X X 

NISSlJ'lS])7(1X 11 1 ('l"lltr;ll nitl'h I (lL';lIitlll 7()~ Scdllncnt X X '< '< 

NI~~(~)S\~ 70'l-312+~nl ral-UI1~h 
r 

r I I 
Location -:-rOt) Surface \\'ater '( '< '( 

I 
'( 

I 
'( I I --f-------

I -~.T~"qQO;;';ly...,.(]q- i 1"\ lCt'!ltr,li lill,'h 1 [\(',ltinn i(lq Sediment I i '< I '< 

I 
'< I " I " I i I 

1\1\\'1'1\\\-: Ir I: ,'r: I I i I I I I I I 
,'_': 1 ,-':i::~l: I\kL ,t : , ' :: ..., ~ i ~l:rLll\-' \\ JI'~" I \ \ " \ I \ 1 " 1 I " 1 

I 1 r I I I 1 r 



TABLE 4.5-1 

PHASE J - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification Parameters l 

Field QC Duplicate, Cation 
Sample QA Split, or Pesticides Radiological Exchange Nitro-

Sample Number Area of Investigation Location Matrix MS/MSD Samples' YOCs SYOCs and PCBs Metals Species TOC Capacity aromatics 

NFSS99SD710-3l5 Central Ditch Location 710 Sediment X X X X X X X X 

NFSS99SW711-3l6 "0" Street South Ditch Location 711 Surface Water X X X 

NFSS99SD711-317 "0" Street South Ditch Location 711 Sediment X X X 

NFSS99SW712-318 West Ditch Location 712 Surface Water X X X X X X X 

NFSS99SD712-319 West Ditch Location 712 Sediment QC-320, QA-321, X X X X X X X X 
MS/MSO-322 

NFSS99SW713-323 West Ditch Location 713 Surface Water X X X X X X X 

NFSS99SD7l3-324 West Ditch Location 713 Sediment X X X X X X X X 

NFSS99SW714-325 West Patrol Road Ditch Location 714 Surface Water X X X X X X X 

NFSS9YSD7l4-326 West Patrol Road Ditch Location 714 Sediment X X X X X X X X 

NFSS99SW7IS-327 Modern Ditch Location 715 Surface Water X X X X X X X 

1\ ISS')l)S D71 'i-p~ Mndern illtch I.ocatlon 715 Sediment A ,\ ,\ ,\ .\ ,\ ,\ > .. 

NFSS99SW71 (,-329 South 31 Ditch Location 716 Surface Water X X X X X 

NFSS99SD716-330 South 31 Ditch Location 716 Sediment QC-331 X X X X X 

NFSS99SW717-332 South 31 Ditch Location 717 Surface \Vatcr X X X X X X X 

NFSS99SD717-333 South 31 Ditch Location 717 Sediment X X X X X X X X 

"JF~--;qq--;\\,"'" I x· ~ i.1 '()11th ",1 1)11(')1 I nc:ltll'n 7] X SmLiLT \\'fl\i..'1 l)( '-"" ~ ()'\'1,6 X X X X X X X 
I 

c,l:-':-'~'hLJ:i0-'_'o fU!llil" [Mel, 

L~~: ~()(~~':~,., 1l)- l~'~) __ ~~lJilLl ~J~~ to 1 l) t,- i. 

I 
\ 

I 
\, 

I ! 
\ \, \ 

'\ I I I '\ . __ 1 X _L ___ --L __ L--__ 
~1.-"-(-'lt-i(-)1-,-7-!!-)---lrs-ll-r!-~i-C-C-\\-:~-,!-~~~1-0-(-'--~-!_1-.1==-_--_-----+;--_-_-~~LI-_-_-___ --4--------+----~----------t-----~-------+------~ 

i'agc ..: l,Jl .., \ 1,1 \ 1'1 ! l-l jill \ 'll ',l.' ,,-", Illl 



Sample Number 

NFSS99SD719-341 

NFSS99swnO-342 

NFSS99SD720-343 

NFSS99SW721-344 

NFSS99SD72I-345 

NFSS99SW722-346 

NFSS99SD722-347 

NFSS99SW723·348 

NFSS99SD723-349 

NFSS99SD724-351 

NFSS99SW725-352 

NFSS99SD725-353 

NFSS99SW726-354 

'JFSS99SD72(i·355 

TABLE 4.5-i 

PHASE I - SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

Identification 

Area of Investigation 

Building 40 I Ditch 

South 16 Ditch 

South 16 Ditch 

South 16 Ditch 

South 16 Ditch 

South 16 Ditch 

South 16 Ditch 

Sample 
Location 

Location 719 

Location 720 

Location 720 

Location 721 

Locatinn 721 

Location 722 

Location 722 

Castle Garden Road West Location 723 
Ditch 

Castle Garden Road West Location 723 
Ditch 

"0" Street South Ditch Location 724 

"0" Street South Ditch Location 72S 

"0" Street South Ditch Location 72S 

"cr Street North Ditch T ,ocatioll 72() 

"0" Street North Ditch l,ocatiol1 726 

LEWISTON, NEW YORK 

Parameters l 

Pesticides 
Matrix 

Field QC Duplicate, 
QA Split, or 

MS/MSD Samples' VOCs SVOCs ami PCBs Metals 
Radiological 

Species 

Sediment x x 

Surface Water x x x x 

Sediment x x x x 
Surface Water x x x 
Sediment x x x 

Surface Water x x x x x 

Sediment x x x x x 

Surface Water x x x x x 

Sediment x x x x x 

~\lrr:Jce \Vafn x x 

Sediment x x x 

Surface Water x x x 

Sediment x x x 

Surface \V ater x x x x 

SedimeJlt x x x x 

TOC 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Cation 
Exchange 
Capacity 

x 

x 

Nitro­
aromatics 

x 

x 

x 

x 

1-----------1--- ~---- -\-----+--------1- --------t---f---+------II---+-----t---t----+-----j 
!NFSS99SW727-3S6 "(l" Street Nnrth Ditch Location 727 Sllrt~lCc \Vatcr 

LUl..dLJUli ,.2, 
r--

~L.:dlIllCllL 
- ~~-~- ~~-- ~-~~ ~---- f-~ ~-- I ! 

l'J[2,l' _) ul .5 



Sample Number 

NFSS99SD728-359 

NFSS99SW729-363 

NFSS99SD729-364 

NFSS99SW730-365 

NFSS99SD730-366 

NFSS99SW731-367 

NFSS99SD73 1-368 

NFSS99SW732-369 

NFSS99SW733-371 

NFSS99SD731-37:l 

NFSS99SW73I-37'1 

:~t .');Y1'J:) , ),. ."t--_J 

fABLE 4.5-; 

PHASE 1- SEDIMENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRIW 
NIAGARA FALLS STORAGE SITE 

Identification 

Area of Investigation 

"0" Street North Ditch 

"0" Street North Ditch 

"0" Street North Ditch 

"0" Street North Ditch 

"0" Street North Ditch 

MacArthur Street West 
Ditch 

MacArthur Street West 
Ditch 

MacArthur Street W cst 
Ditch 

:\fdL.\:-:l';w '-)lrc,-'! \\ L"~ 

lJitch 

MacAl1hur Street W cst 
Ditch 

MacArthur Street West 
Ditch 

[)erre~sed Area 

('W"'! Ditch 

Sample 
Location 

l.ocation 728 

Location 729 

Location 729 

Location 730 

Location 730 

Location 731 

Location 73 I 

Location 732 

Location 733 

l.ocation 733 

Location 734 

Il,neal iOll 735 

LEWISTON, NEW YORK 

Parameters' 

Pesticides 
Matrix 

Field QC Duplicate, 
QA Split, or 

MS/MSD Samples' VOCs SVOCs and PCBs Metals 
Radiological 

Species 

Sediment 

Surface Water 

Sediment 

Surface Water 

Sediment 

Surface Water 

Sediment 

Sur/ace Water 

QC-360, QA-361, 
MS/MSD-362 

Surface Water QC-372 

Sediment 

Surl;]cc Water 

Sediment 

x 

x x 

x x 
x 

x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x x 

x x x 

x 

x 
x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

\ 

,\ I I : I : +~ l~t 
L.1
1

'\:_,,_, -~_"_'_)'_)'_"_'\_-_'_' _'_' -_' __ --'-"_"_"_' '_'l_rt~_,,'_'_"_,_'~-_'I'_, _"_'~_l_I'_-"-1 _{\\'_'_"_'!'_"_-_'_"_-.l_'_"_"_;H_'_' _\\_"_il,_'r~ ____ ~ ______ l~. __ ~~_.__ _ ____ .1 __ ~~ ~ __ _ \ 

TOC 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Cation 
Exchange 
Capacity 

x 

x 

x 

Nitro­
aromatics 

x 
x 

x 

x 

x 

x 

x 

x 

x 



TABLE ... "'t-l .. 

I PHASE I - S~~D1MENT AND SURFACE WATER SAMPLE LOCATIONS AND ANALYSES REQUIRED 
NIAGARA FALLS STORAGE SITE 

LEWISTON, NEW YORK 

Identification 

Sample 
Sample Number Area of Investigation Location Matrix 

NFSS99SD736-379 "N" Street North Ditch Location 736 Sediment 

NFSS99SW737-3RO "N" Street North Ditch Location 737 Surface Water 

NFSS99SD737-381 "N" Street North Ditch Location 737 Sediment 

NFSS99SW738-382 "N" Street South Ditch Location 738 Surface Water 

NFSS99SD738-383 "N" Street South Ditch Location 738 Sediment 

NFSS99SW739-384 "N" Street South Ditch Location 739 Surface Water 

NFSS99SD739-385 "N" Street South Ditch Location 739 Sediment 

Notes' 

Volatile organics (by USEPA SW846 Method 503S/8260Il) 
Semi-volatile organics (by USEPA SW846 Methods 3550Il/8270B) 
P",ticic", 'lOd 1'('8, Ih, 'I~FI'·\ ~WR4A Method, 1"5011. RnR I A. and XOR21 
Metals (hy llS[PA S\\'846 Methods 311511H!60I O1l170(0) 

Field QC Duplicate, 
QA Split, or 

MS/MSD Samples' VOCs 

X 

X 

X 

X 

SVOCs 

X 

X 

X 

X 

X 

Parameters' 

Pesticides Radiological 
and PCBs Metals Species 

X X 

X X 

X X 

X X 

X X 

X X X 

X X X 

Cation 
Exchange Nitro-

TOC Capacity aromatics 

X 

X 

X 

X 

X 

X X 

X X X 

Radiological speciation: uranilllll-235, 1IIanillm-238, thorium-230, radium-226 (by HASL 3(0), total alpha and beta raciiatlon (hy Methnd 900). and lOtal uranillm (hy ASTM D5174) 
Total Organic Carbon (by USEPA SW846 Method 9060) 
Cation Exchange Capacity (hy lJSEPA SW846 Method 9081) 
Nitroaromatics (by USEPA SW846 Method 8330) 

QC - denotes quality contlol field duplicate, QA - denotes quality assuntnce split sample, MS!MSD ~ denotes the matrix spike/matrix spike duplicate sample 

L \\\J.r-...UU\\lS'.l ksh.!l'p\j"o,plllat( j-llldi'·-l :-. i \\pd 
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