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EnSol, Inc. 
Environmental Solutions 

June 10. 1999 

 
New York State Department of Environmental Conservation 
Division of Solid and Hazardous Materials 
Bureau of Radiation and Hazardous Site Management 
Radiation Section, Room 402 
50 Wolf Road 
Albany, NY 12233-7255 

Re Tonawanda Landfill Closure 
FUSRAP Material 
PN 99-0025 

Dear , 

452 Third Street 
Niagara Falls, NY 14301 

Ph (716) 285-:!920 • Fx (716) 285-3928 
E-Mail EnvSo@eol com 

The attached Information has been provided as a follow-up to our meeting of June 4, 1999 
regarding the above referenced project The information has been provided to give the 
NYSDEC an understanding of the currently proposed approach for handling the FUSRAP 
waste located at two distinct, non-contiguous locations at the site. 

As presented at our meeting, we have made contact with the Army Corps of Engineers to 
"?view the proposed plan and discuss options for handling the closure of the FUSRAP 
waste. During our meeting with the Corps we agreed that the most cost effective and 
expedient option for handling the waste was to negotiate directly with the Corps for cost 
-scovery purposed and have the Town of Tonawanda perform the closure in concurrence 
with the landfill closure. Under this scenario, and based upon our meetings with your 
Bureau, NYSDEC would be the regulatory approval body for the RAD waste closure. The 
NYSDEC and NYDOH have already acted in this capacity for the Amerir;ium 241 waste on 
site. The f1nal outcome of this waste included capping with additional soil fill 

To date several studies of the FUSRAP waste have been performed The studies included· 

Results of Mobile Gamma Scanning Activities in Tonawanda New York prepared by Oak 
Ridge National Laboratory dated December 1990 

Results of the Rad1olo91cal Survev at the Town of Tonawanda Landfill, New York prepared 
by Oak Ridge National Laboratory dated December 1992 

FUSRAP Technical Memorandum- Tonawanda Landfill Field Sampling Results prepared 
by BECHTEL FUSRAP Project Job 14501 dated November 11, 1995 

Technical Memorandum Radiological Human Health Assessment for the Town of 
Tonawanda Landfill prepared by US Army Corps of Engineers dated February 1999 

Our meetings with the US Army Corps have indicated our proposed Closure Plan for the 
landfill, with the addrtion of added barrier material over the RAD waste areas and 
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mslilutional controls, would be an acceptable closure alternative for the site. The Corps also 
concurs with our thought that the consolidation of the FUSRAP material from the Mud Flats 
area would also be an acceptable method for reducing the overall closure costs, making the 
Mud Flats property developable and provide a timely closure of the site 

Proposed Closure Plan 
The proposed Closure Plan for the site will include the following components related to the 
RAD Waste portion of the closure: 

i) Waste Relocation - Waste relocation Will take place from three separate areas. 
Two of these areas include the FUSRAP material. 

The first FUSRAP area is located on the North edge of the site. Waste/FUSRAP 
material will be consolidated from an area along the edge of the property, to a 
maximum depth of 3 feet The relocation of the waste will reduce the amount of 
capp1ng required, create an additional buffer from the adjacent residences rear yards 
and allow for the installation of a perimeter control system including a clay berm and 
leachate collection system. The total amount of waste/FUSRAP material that will be 
relocated is currently estimated at 3.400 cyd. The material will be placed 
immediately adjacent to the excavation and placed over the FUSRAP material that 
will remain in-place. No relocated FUSRAP material will be placed outside its 
current horizontallimrt. 

The second FUSRAP area is located in the Mud Flats. The Technical Memorandum 
(Feb 1999) estimated thai total volume of FUSRAP material in this area to be 1, 700 
cyd. Our proposed plan will be to relocate this waste material to the North Edge of 
the landfill, over the existing FUSRAP material area. 

Procedures will be put into place for the proper material handing and "verification of 
removal" from the waste relocation areas. In addition. a field survey will be 
performed during the cover placement to ensure the additional barrier material and 
the final cover system. 

A drawing is attached which illustrates the FUSRAP and waste relocation limits. 
Please note, following our meeting discussion, we have further reduced the amolmt 
of material to be handled on the North side of the landfill. The material to be 
relocated will only consist of waste less than 3' in thickness and will provide for a 
clean buffer to adjacent pmperties. 

2) Site Fill - Fill will be added to the landfill site in order to create the proposed barrier 
over the RAD waste areas and also provide for a shallow slope for recreational use. 
A minimum of 3' of total fill/cap material will be placed over the radiological waste 

?·' Capping -A final cover system will be placed over the entire landfill The final cover 
system will be designed to meet all NYSDEC reqUirements. Additional barrier fill will 
be placed over ALL the RAD areas (both the FUSRAP and Americium) The final 
cover and barrier fill will have a minimum combined thickness of 36". In order to 
ensure that the full extent of coverage has been met. the additional barrier fill 
boundary will be extended a minimum of 50' beyond the RAD waste limits. within the 
waste limit boundary. 
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Human Health and the Environment 
7he Health Assessment prepared by the Corps for the site indicates that the closure of the 
site will not create an unacceptable risk for human hea~h and the environment. The study 
anticipates the final closure use as recreationaL The Town has plans for creating several 
soccer fields and walking/bike paths on the site. 

/\ review of the DEC TAGM you provided has given some insight into the Department's 
requirements for the protection of public health and the environment The TAGM has a 
maximum allowable exposure rate of 10 mrem/year for unrestricted use. The analysis 
performed by the Corps mdicates levels below this for the landfill recreational use. The 
remediation worker scenario exceeds this limit, although the TAGM does allow for this limit 
to be exceeded during construction activities with a decision from the Chief of the Bureau of 
Radiation. 

The scenario that reflects the impact to adjacent residents during remediation construction 
was not performed. This scenario may be necessary to fully comply with the TAGM. 
Provisions can be made during the construction activities that will negate this impact. 

iile Town of Tonawanda is very anxious to move forward with the closure of the landfill. We 
believe it is m the best interest of the Town of Tonawanda residents for the most expedient 
and cost effective closure alternative to be selected to handle this site. We look forward to 
your response. 

Sincerely, 

EnSol, Inc. 

, PE, MBA 
President 

Cc:  - Tonawanda 
 - Tonawanda 

  - DEC 
- DOH 

 - DEC 
 -- DEC 
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- Corps 
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Ntavw York State OepartmeM't of Environml!'!ln't.al Ctln.o;:ArV3'tion 

Division of Haz~rdcus Substances Regul<iltion 
Page 1 of 6 
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I TECHNICAL MANUAL I 

I. PURPOSE 

TAGM 
Su.hjftc:,: (;l4jjiir1YP Guideline f(Jr 

Soils Contaminiilited with 
Radioactive Materiflls 

Date: 
SEP 141993 

ra New 
o Obsolete 
0 Superseclss Memo No. 

This TAGM describes the policy and procedure to be 
folloWQd by Division of Hazardous Substances 
Regulation, Bureau of Radiation staff in evaluating 
cleanup plans for soils contaminated with radioactive 
lll"teriaJ.s. 

The purpose of this cleanup guideline is to providQ 
for: 

(~) protection of public health and the environment, 
and 

(2) consistency in implementing remedidl .. u::t.ions at: 
sites contaminated with radioactive materials. 

II. POLICY 

The total effective dose equivalent to the ma~imally 
exposed individual of the general public, from 
radioactive material remaining at a site after cleanup, 
shall be as low as reasonably achievable and less than 
10 mrem above that received from background levels of 
radi~tion in uny one year. 

The radiation dose received from ah cxpo~ure to soils 
contaminated by radionuclides will strongly depend on 
thQ time of exposura and pathways by which the 
radionuclides or their ds~ay products can com~ ~n 
contact with an individual. For this reason, the 
estimated annual dose resulting (rom expo$ure to any 
r~sidYal radionuelid~s in the contami~ated ar~~ is the 
basis Lor establishing sit~-specific cleanup criLe~id. 
The dose est~mate is to be based on th~ contamin~~\nq 
radionuclides, but not on background concentration5 ot 
~ny radionuclides that rnay be at ~he site. R~ckground 

radiatio~ refer5 to: 

(l) local area concentracions o~ naturally occur=ing 
r-<ldionuclidesl 

I 
I 

I 
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New York State Department of Environmemal Conservation 
o;vision of H-;az~rdou-s Substance:!> RegutatCon 

Memot"l'"dum; 4003 Paga 2 of 6 
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(2) cosmic radiation, and 

(3) radionuclides of anthropogenic origin which have 
been regionally dispgrsgd and are present at low 
concentrations (such as fallout fro~ the tasting 
of nuclear weapons). 

III. PROCEDURE 

The process of determining the appropriate cleanup 
requirements will generally involve measurements of 
radioactivity at the site, laboratory analysis or soil 
s~mple~ ~or concehtration~ of radioactive mqterials, 
modeling of expected ooses ~ased on the measurements 
and analyses performed, and evaluation of site 
remediation alternatives. The modeling Will require 
determination of site characteristics critical to the 
migration ot radionuclides, and will need to be 
ref~renced to reasonable scenarios for current and 
plausible tuture uses of the land. consideration of 
tl'l~ time period during which the r<'!dioactive material 
is e~pactad to pergigt ~t the site will be important ~n 
the sel~ction of scenarios for land use. The estimated 
dose limit or lO mremjyear reters to land released for 
unrastrictsd U$Q. If unr~~tricted uge scenario 
calculations result in do~e v~timate~ that ar~ greater 
than 10 mrernjyear, it may be necessary to invoKe 
institutional controls andjor deed restrictions so that 
actual do~es f~om allowed uses are not likely to exceed 
10 mt"em/ye~r~ 

A. Dose Analysis Methods 

Analysis methods used rnusc be acceptable ~o the 
DEC Division of Hazardous Substances Regulation, 
Bureau cr Radiation~ The mEthods used should b@ 
~ppropriate to the copplexity of th~ cantamina~ed 
site and to the potGntial for h~rm~ The primary 
criterion is that the anoly~.is yield conservative 
~~sults, i.e., the result~ o: the analysis, rn~st 
predict doses no lower than are likely to actually 
occur. This pr~nciple should be applied to both 
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tha analy$iS methods and to the site-specific 
input~ required for any mod•l$ used 1n the 
evaluation. 

All reasonable pathways of exposure Shall be 
considered when aaterm~ning ~he esti~at~d dose to 
indiViduals. ~pproval Of the procedUrQ~ USAd 1n, 
and the intarpretation of, each st~p of the 
an~lysis must be obtained from NYSDEC. The steps 
to b~ followed are: 

L P&rform a site assessm~nt. This involves 
determining e~posure levels at the site, th~ 
extent of the contamination, and 
concQntr~tions of radionuclides in the 
contamin~ted areas. ca~a must bQ taken that 
the appropriate instrumentation is used !or 
detecting radiation at tha site (gamma, beta, 
alpha. or neutrons). Concentration profile~ 
as a function of depth in the soil should be 
deterrnlne~. Where possible, the chemical and 
physical forms of the :<ea.dionuclides sho\lld be 
determined. It should be possible from this 
data to characterize the locations and 
c.;onctintrations of all radionuclides which can 
significantly Contribut~ to the dose 
potentially received f•om the site. When 
modeling the site characterl•tics. and the 
migi·dtion o! radionuclides within and from 
the site, it will be necessary to show tha~ 
the sit~ para~eters used will ca~~e th~ do~e 
estimates ~o be conservative. 

During on-si~~ ~nvest~gation, staff and 
contractors rnu5t abide by all appropr~a~e 
~equlremants and oepartmenta~ polici~~ 
related to personal protection and by any 
applicable health and safety plans. A~ sites 
wh~r~ non-radioactiVQ contamina~ts are known 
to be present, staff should contacc 
ap~~opriate persons from ocher invotverl 
Bureaun, Divisions, or Ayencies a.s Lo health 
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and saf~ty and coordination of activitiss. 
I! non-radioaetiv~ chemic~l contamination 
(where not previously known) is suspected at 
a site, be it by observation andfor ana1ysi~, 
the appropriate regulatory staff should hs 
notified. 

2. Provide a review of current land use and a 
rationale for potential use of the $ite. usa 
this information to estimat~ possible 
occupancies for the site and review hew 
diffQrent plausible uses of the site can 
contribute to exposure~. Kee~ in ~ind that 
the maximally exposed indiVidual ot concern 
is a member of the general public nat 
associated with the use of radioactive 
materials. This is usually a rQsident, but 
may also be a worker at a business not 
licensQd to u~ed radioactive matQrial~­
Radiation exposure to workers at facilities 
with radioactive materials i~ regulated by 
the licensing agency under the New York State 
Industrial Code (New York State DepArtmant o! 
Labor) or the New York Stat~ San2tary Code 
(NQW York State Department or Health). 

3. Analyze all reasonahlP. pathways. only when 
pathways can be shown to contribute 
insignificantly to the dose, can they be 
eliminated from further consideration. 
Pathways that must ~c considered ace: 

(a) Doses from dlr<i'Cc expo,;ure tc rad i a 1: .lon 
eQitted from the cc~tami~ated soil and. 
where applicable, trom contaffil~a~ed 
ground or ~ur:ac~ Wd~~r. 

(b) Oose.s from i;'lt.Ear-n~l cxpa:c;ure - iricluding 
inhalation of ccn~amin~ted du~~ 
(including radon prog~ny if pr~~ent), 
ingestion of con~aPinated so~l, 
i~gest~on of fond rais~d on contarnin~tP-d 
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~oil, and in9e3tion of drinking watRr 
(both aquifer and surface vate~~) o~ 
contaminant$ Erom ir~ig~tion water. 

B. Analysis of Remediation Alternatives 

~emodiation techniques should be evaluated for 
effactiveneB5 at meeting the lO mr~m;year dose 
limit, at keeping radiation doses as low as 
reasonably achi~vable, and at ~inimizing the 
er~ation of radioactive wasta. If ~ite 
remediation is needed to achieve the 10 mr~mjyear 
dose limit, it will ha necsssary to prepare a work 
plan that is acceptable to NYSDEC and other 
cognizant agencies (NYSDOL, NYSDOH) . 

Acceptable remediation procedures might include: 

(1) Removal of contaminated soil for disposal at 
a licensed facility. 

(2) Isolation of contamination such as covering 
the contamination with clean soil. This 
technique may b~ acceptable for short-lived 
isotopes assuroing that rc~trictian~ to l~nd 
use ~re used until the radionuclides no 
longer pose a threat. 

(3) Other remediation techniques, if applicable, 
considered and approved on a case-by-case 
basis. 

Remediation alternaLive~ should be evalu~~~d for e~pc~ures 
which Will occur to workers, staff and Lhe ~~~~ra~ public 
during corrsctive ~Ctlon;remedial activitc~s. Appropr~ate 
h8alth and safety plans should be prepared or referenced 
for ~onstruction and ~oniroring tlCtivities (see alsc 
item c, ( l) be.lo'-1 ,l • 
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Remedial alt~rnatives should also be <>v"lua"t<>.-1 for th" 
potential to ca~se significant damage to sensitive 
environmental or historical araas (sea also 
item c. (2) below). 

Special consideration must be given to $ites contaminated 
~ith non-radioactive chemicals as to remedial alternatives 
and disposition of the resultant hazardous or "mixed" 
waste~ 

Before a sit• can be released for unrestricted use it will 
be necessary to confirm that the approved work plan has 
been completed successfully. This confirmation will 
include m$~suring exposure rates and/or meas~rements of 
residual radionuclide concentration~. The final modeling 
step will need to show that release of the site, ~ith any 
radionuclide concentrations still remaining after 
remediation, will not cause the dose limit to be exceeded. 

c. Alternative Procedures 

Tnere may be incidents/situations whereby: 

( l) 

( 2) 

the health and Safety of lndlviduals involved >n a 
cleanup may necessitate acceptance of a dose greater 
tnan lO mrem/year to the maximally expo$ed individual, 
or 

the Cleanup nay caus~ irrevers1ble destruction ~~ loss 
of envi~onmental habitat. 

In such sicuations~ remedial opticns vil~ be evaluated en a 
case-by-case basis. Final decis1cns v~:~ ne ~ade by the 
Chief, Bureau of Radiation. 

I 
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