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Site History

The former Lake Ontario Ordnance Works LOOW site is located within the Town of Lewiston

and the Town of Porter in Niagara County New York site location map is included as Figure

The original site encompassed approximately 7500 acres with actual United States Department

of Defense DOD activities having occurred on 2500 acres During the early 1940s the LOOW
site was used as manufacturing plant producing 246-trinilrotoluene TNT for use in World

War II Once completed the complex contained power plant hospital fire department and

water supply system adequate for population of 100000 The water supply and waste water

treatment system consisted of underground water sewage acid and TNT pipelines

The manufacturing portion of the plant was situated in the central southwest section of the

LOOW site south of Balmer Road Waste water from the TNT manufacturing operation as well

as storm water and sanitary sewage was transferred through an underground sewer network to

waste water treatment plant WWTP located in the western portion of the TNT plant The TNT

pipelines ran as one pair of east-west trending lines across the TNT production area before being

routed south to the WWTP at the west end of the production line

An overestimation by the Army of the need for TNT during World War II resulted in the closure

of the TNT plant in July 1943 after only nine months of operation Following the

decommissioning of the TNT plant the majority of the LOOW facility was sold to private

citizens with the government retaining the former active 2500 acre portion of the site

Portions of the LOOW site have since been used by several branches of the DOD and the United

States Department of Energy DOE for various manufacturing and storage activities

The Niagara Falls Storage Site NFSS and adjacent vicinity properties were part of the

U.S Armys original 7500 acres LOOW From 1944 to 1947 the Manhattan Engineer District

used the LOOW area to store uranium ore processing residues from operations conducted by

Linde Air Products in the Town of Tonawanda New York By 1948 6000 acres of the LOOW
had been transferred or sold and 1500 acres had been given to the Atomic Energy Commission

which continued to use the site to store uranium ore processing residues In the late 940s and

950s additional residues and other radioactive waste were transported to the site from eastern

and midwestern states By 1968 most of the property acquired by the Atomic Energy

Commission had been disposed of as surplus leaving 213 acres still owned by the DOE In 1975

22 acres were transferred to the Town of Lewiston New York

The NFSS property includes three-story building with three adjacent silos small storage

shed and maintenance building All designated vicinity properties exhibiting radioactivity

above US Department of Energy DOE guidelines were completely remediated between 1955

and 1992 with exception of vicinity properties
and Materials generated during remedial

actions are encapsulated within an onsite waste containment structure that encompasses

approximately 10 acres
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The NFSS property is adjacent to the WWTP south property line It was not anticipated that the

W\VTP was affected by radiological materials stored at the NFSS however all earth breaking

activities were monitored for radiological material for health and safety purposes

The radiological materials expected to be encountered at the site if any were uranium-238

radium-226 radium-228 and associated progeny It is also believed at one time or another that

cesium-137 was stored on the NFSS from the Knolls Atomic Project

Purpose

In late August 2003 Sevenson Environmental Services Inc Sevenson conducted TNT
investigation at the WWTP under the direction of the United States Army Corps of Engineers

USACE Buffalo District contract DACW49-00-D-0002-0008

As part of the TNT investigation excavated and sampled material at the WWTP were monitored

for radiological materials for health and safety purposes

Methods and Results for the Radiological Investigation at WWTP

Sevensons Radiation Safety Office developed Radiation Safety Plan to support work and

provide protection to workers from exposure to radioactive materials if found

The Radiation Safety Plan was used in conjunction with the Explosive Safety Submission2 for

the investigation of residual TNT af the WWTP

As directed in the Radiation Safety Plan all intrusive work associated with the investigation at

the \VWTP were radiologically monitored and scanned This monitoring and scanning was
conducted by utilizing the following radiation detection instruments

Ludlurn 2221 scaler/ratemeter with Ludlum 44-10 2x2 NaITl probe

Ludilum 2929 scaler with Ludlum 43-10-1 alpha and beta/gamma scintillation detector

Ludlum 19 micro dose rate meter

Ludlum 2224 scaler/ratemeter with Ludlum 43-8 alpha and beta scintillation detector

The primary instrument used for soil scanning was the Ludlum 44-10 The Ludlum 43-89 was

used for personnel frisking and performing direct surveys on equipment The Ludlum 19 was

use to establish general area and sample dose rates The Ludlum 2929 was used to determine

transferable activity on smears

Background gamma radiation levels ranged from 8000 counts per minute cpm to 11000 cpm
with the Ludlum 44-10 An action level trigger was set at 24000 cpm three times background

gamma radiation for stop work actions and additional radiological investigation

United State Army Corps of Engineers TNT Site Walkover at Lake Ontario Ordnance Works Lewiston New
York Radiation Safety Plan Sevenson Environmental Services Inc April 2003

State Army Corps of Engineers TNT Site Walkover at Lake Ontario Ordnance Works Lewiston New
York Explosive Safety Submission for Surface Removal of TNT at the Lake Ontario Ordnance Works Site 2003

ISSI Unexploded Ordnance Inc June 2003

Health and Safety Monitoring for TNT Investigation at the LOOW WWTP
USACE Buffalo District Contract DACW49-00-D-0002-0008

June 212004 Page of5



Sampling WWTP Vaults

Sampling at the WWTP was conducted by using remote sampling device to obtain sediment

samples from vaults filled with storm water These samples were scanned with Ludlum 44-10

as they were collected The Radiation Safety Officer set an action level trigger limit at one and

one-half times the background limit due to the high concentration of moisture in the samples
The samples were bagged and the bags checked for transferable contamination The samples

were allowed to air dry so onsite TNT analysis could be performed Prior to the TNT analysis

the samples were scanned with the Ludlum 44-10 and the Ludlum 43-89 No elevated levels of

radioactivity were noted for either probe

Excavation for buried pipes

When an excavation site was selected walk over survey using the Ludlum 44-10 was

performed If no measurements were observed over the three times background gamma radiation

limit the excavation would begin The operator would excavate in six inch to twelve inch lifts

placing the material adjacent to the excavation Material was spread so an additional walk over

survey could be performed Before the next lift was removed the surface was surveyed in-situ

and the process continued until the pipes were uncovered and opened

There were three excavations during the course of the investigation Figure gives an

approximate location of these excavations Excavations and showed no indication of gamma

radioactivity above background levels with the Ludlum 44-10 The Excavation surface scan

indicated slight elevation of increased counts above background but less than 18000 cpm prior

to excavation The operator excavated to depth of eight to twelve inches over the area The

material was placed adjacent to the excavation and scanned The walk over survey performed on

the material indicated activity greater than the action limit The highest count rate found on the

excavated material was 35000 cpm four times background gamma radiation Work was then

suspended in the excavation area Contamination surveys were performed on the excavator

bucket and personnel directly in contact with excavated material from Excavation No

contamination was present on the excavator bucket or personnel

walkover survey was performed in the actual excavation There were various locations in the

excavation that exceeded the action limit The highest level recorded in the excavation was

42000 cpm five times background gamma radiation The activity was mostly located in the

side walls at depth of six to ten inches from the top The material was sandy clay like soil

with small to large ballast rock present The ballast rock size varied from one-quarter inch to

three-inches in diameter and had slag like appearance

On August 14th the onsite USACE Construction Inspector was notified by the Radiation Safety

Officer of the fmdings The area around Excavation was secured and work continued in

different areaof the WWTP

On August 15th at the direction of the USACE Project Engineer six soil samples were obtained

from the excavation and excavated material Two biased samples of elevated activity material

were collected with the use of survey meter and four random samples without the use of

Health and
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survey meter were collected Three random soil samples were collected from the bottom of the

excavation One bias sample was collected from the side wall of the excavation approximately

inches in depth One bias and one random sample was collected from the excavated material

from the excavation Excavation was then backfllled with excavated material and piece of

rniipoly was placed over the disturbed area

On August 20th two USACE Health Physicists and representative from the New York State

Department of Environmental Conservation visited the Site to visually inspect the samples The

New York Sate Department of Environmental Conservation collected composite sample from

material in the two bias sample bags Sevenson has not received data nor conclusions pertaining

to this sample

On August 28th one soil sample WWTP Ex Bias Sample was sent to Severn Trent Labs

at the direction of the USACE Construction Inspector3 This was the only sample sent to for

analysis because it exhibited the highest gamma radiation readings The sample was analyzed by

gamma spectroscopy report all isotopic thorium radiun and uranium and gross alpha and

beta activity

On October 15th Severn Trent Labs reported results4 for the soil sample Results are listed in

Table complete copy of the results can be found in Appendix

de/TestResuligTota1Uncety2aC
U-234 Isotopic 1.88 0.36 0.04

U-235 Isotopic 0.068 0.069 0.046

U-238 Isotopic 1.87 0.36 0.04

Th-228 Isotopic 0.68 0.24 0.07

Th-230 Isotopic 5.1 1.2 0.09

Th-232 Isotopic 0.60 0.22 0.04

Ra-226 Isotopic-via gamma spec 14.6 1.9 0.5

Bi-214 Gamma spec 15.0 2.1 0.2

Pb-214/Gammaspec 15.0 1.9 0.3

Pb-212 Gamma spec 0.75 0.15 0.22

Pb-2l0/Gamma spec 7.3 3.4 3.2

Ac-228 Gamma spec 0.54 0.42 0.45

K-40 Gamma spec 6.5 2.2 1.5

Gross Alpha 59.0 13.0 8.0

Gross Beta 47.0 8.4 8.4

Hallam C.USACE to Howell D.USACE Rad Analysis Monday August 25 2003

Analytical Report Project No G-194 Waste Management Sevenson Environmental Lot F31080164 Severn

Trent Laboratories Inc October 15 2003
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Conclusion

Radiological health and safety monitoring did indicate that there is an elevated level of Ra-226

and Th-230 in the samples collected The Ra-226 short lived progeny is in secular equilibrium

with the parent until Pb-2 10 The Pb-2 10 activity is one-half the activity of Ra-226 This non-

balanced ratio of Ra-226 to Pb-2 10 can be caused by several possibilities The Ra-226 present

could be the result of slag or some other industrial process by which decay chain was removed

In such scenarios Pb-210 might not be in equilibrium due to its relatively long half-life

approximately 22.3 years in comparison to other members of the decay chain such as Pb-2 14

and Bi-214 Had this material been placed in this area as result of process in which

equilibrium was disrupted it would take over 100 years to reach such state again

Many materials are obtained from soils and rock In the mining and production industries mill

tailings and slag are the main wastes Some materials naturally contain radioactivity During

processing they are released from the materials and are concentrated Radium is one of the

typical natural radioactive materials and is soluble in water The radium could be encapsulated

in the slag during operations The slag or tailings could become valued commodity with

various uses including use as fill material Given the close proximity of the three excavations

and only one excavation presented elevated levels of radiation the radioactive material near the

WWTP could be considered unevenly distributed This uneven distribution can be contributed to

the use of off-site back fill to bring existing ground level up to grade with the road

Another possible source for the elevated activity found in the excavation is that the material

could have been from the NFSS as radioactive residues containing uranium thorium and

radium was/is stored on NFSS and some adjacent properties Although there is no evidence of

contaminated waste burial or storage in the vicinity of the WWTP formerly Vicinity Property

radiological findings of this nature were typical of that found by the DOE during the 1983

investigation on VPX5 The DOE soil residual contamination guidelines for radium-226

averaged over 100 m2 area was pCi/g averaged over the first inches of soil below ground

surface and 15 pCig when averaged over inch thick soil layers more than inches and less

than feet below ground surface After remediation was conducted in areas exceeding DOE
guidelines VPX was certified closed by the DOE in 1984.6 Since the sample from Excavation

was collected at depth greater than inches below ground surface the radium-226

concentration of 14.6 pCilg is below DOE guidelines and nO further investigation is warranted

Comprehensive Radiological Survey of Off-Site Vicinity Property U.S Department of Energy May 1984

Post-Remedial Action Report for the NFSS Vicinity Properties 1983 and 1984 Bechtel National Inc December

1986
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Figure

Site Map
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Figure

Locations of Excavations and Vaults
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Appendix

Analytical Data
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