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INTRODUCTION 

On November 30, 1981, the United States government submitted 

a Motion to Withdraw the Testimony and Affidavit of David Bruce 

Twedell and filed affidavits and a memorandum in support thereof. 

After careful review of all documents submitted by the United 

States, and consideration of the-relief requested;Amici unequivocably 

oppose the withdrawal of Twedell's testimony, since we 

believe he is highly relevant for purposes set forth within, and its 

obliteration from the public record would prejudice.Amici and the public 

interest it represents. 

In addition, Mid_ have strongly challenged the bases offered 

by the federal government as justification for the removal of the 

testimony, and are frankly offended by the blatant misrepresentations 

and distortions with respect tO'Atiti's position contained in the 

Government papers. 

We specifically disagree that Twedell's testimony was merely 

cummulative, and believe that his actual importance during negotiations 

has been deliberately underplayed by the government in furtherance of 

the relief requested. 

The argument that Twedell's work was merely preliminary since 

additional experts can be retained to review post-settlement data is 

irrelevant, in that material defects in the Agreement will never be 

identified if judicial ratification is given. 

The contention of the Government that Twedell's misrepresentation 

of his qualifications does not affect the substance of the proposed 

Settlement Agreement ignores Twedell's role as the hydrogeologic 

advisor to the federal government whose input is clearly reflected 

in some of the most defective material provisions of the Settlement 

Agreement. 
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Perhaps the most untenable argument utilized by the federal 

government to justify the relief requested is that Twedell's testimony 

was not materially inconsistent with that of Amici's witnesses. 

Amici contend that this argument is intended to lara groundwork 

to obscure the connection between the implications of the 

Twedell incident and the larger related question now before the Court 

as to whether the Settlement as proposed is viable, adequate and 

reasonably protective of the public interest. 
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TWEDELL SOLE EXPERT 
IN KEY DISCIPLINE 
OF HYDROGEOLOGY: 

IESTIMONY NOT CUMULATIVE 

The United States government contends that David Bruce Twedell 

was only one of 21 experts "AD participated in the formulation" of the 

proposed Hyde Park Settlement Agreement. This is patently ridiculous 

and directly contradicts the testimony of witnesses and representations 

of Government Counsel during the Hyde Park hearing. (Affidavit of 

Michael Elder at para. 2, November 27, 1981; affidavit of Lamar Miller 

at p. 2, para. 5, November 27, 1981.) 

It is clear that David Twedell was the sole hydrogeologist for 

the government negotiating team responsible for evaluation and inter-

pretation of data supplied by Hooker Chemical in the Hyde Park Landfill 

case, and for technical advice in the formation of a remedial plan. A 

review of the list of 21 experts submitted by the United States Government 

on March 17, 1981 in response to the Court's Order of February 12, 

1981, reveals that not one "expert" was capable of providing expertise 

or technical assistance in the field of hydrogeology. (See Chart of 

Experts by Name and Discipline annexed hereto as Exhibit A.) 

As Amid_ have contended from the outset of these proceedings, 

an understanding of the hydrogeologic setting at Hyde Park Landfill is.  

necessary to properly design studies which will define the pathways of 

underground chemical migration, and develop a viable remediation plan. 

(See Anderson affidavit annexed hereto as Appendix A.) 

Although the Government contends that Twedell's input was 

corroborated and supported by other qualified experts in the State and 

Federal governments, all other areas of expertise listed include 

chemistry, engineering, soil science and other miscellaneous disciplines. 



Amici submit that if other technical support staff were used to advise 

the State and Federal governments (as represented in the affidavit of 

Lamar Miller at p. 2, 3 para. 5(b)) that input was clearly not in the 

key area of hydrogeology. 

Government technical and legal supervisory personnel were 

obviously not competent to evaluate the adequacy of Twedell's hydrogeo-

logic interpretation and review of Hooker's data, nor to critically 

evaluate the hydrogeologic viability of the proposed agreement, since: 

1) the 21 experts named represent almost every scientific 

field but hydrogeology; 

2) it is obvious that the 21 experts with whom Twedell 

worked over 20 months of negotiations were unable to detect his fraud; 

3) in a series of pre-hearing interviews for preparation of 

testimony, Government attorneys were apparently unable to discern 

Twedell's misrepresentations, and in fact relied upon Twedell; 

4) Charles Morgan, who was primarily responsible for 

coordination and development of evidence and other data from each of 

the scientific disciplines needed by the federal government for negoti-

ations and litigation, hired Twedell (r. 9 5-10, T. 143 21-23). 

Chuck Morgan, in his testimony, indicated that he specifically 

included a hydrogeologist on the negotiating team - namely, David Bruce 

Twedell (T. 220 16-18,21). Morgan indicated that Twedell's role in the 

negotiations was to use his expertise "to advise us on water flow and 

types of technologies that could be used to intercept that water flow 

and collect the contaminated groundwater for treatment..." (r. 221, 3-6). 

Morgan advised the Court that the precise role of the team he 

put together, in conjunction with the State experts, was to independently 

review the Hooker data, to formulate interpretations (F. 212, 10-16). 

Morgan in his affidavit acknowledges that Twedell reviewed chemical 

analysis, well logs, water elevation data, and provided preliminary 

interpretations of hydrogeologic conditions at the landfill. A major 



thrust of the Morgan affidavit is that a multidisciplinary team provided 

technical advice to EPA and that no significant decisions were made 

concerning the proposed settlement based solely on Twedell's work product 

or advice. Yet, since no other member of the negotiating team or 

any of the supporting State and/or Federal governmental technical staff 

were competent to render hydrogeologic advice pertaining to the Hyde 

Park site, decisions were in fact either made in accordance with 

Twedell's evidence or independent of their hydrogeologic consequences. 

It is highly unlikely that any hydrogeologic decisions were made 

independent of Twedell's counsel since Robert Charles Morgan testified 

that the most important aspect of his 'dtties involved the integration of 

all the discreet technological evaluations in the various disciplines 

including hydrogeology (T. 144 1-8). 
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EPA DOCUMENTS REVEAL TWEDELL "CRITICAL" TO 
HYDE PARK NEGOTIATING TEAM: 

GOVERNMENT REPRESENTATION TO COURT IN COMPLETE CONTRADICTION 

The Government's attempt to convince this Court that Twedell 

was just one of many voices advising the government in these proceedings 

in unequivocally laid to rest by a review of specific -.EPA 

documents containing highly relevant information regarding the retainer 

of David Twedell and the reasons set forth for his selection. (See 

Memorandum to EPA from Ecology and Environment Inc. July 7, 1981 

annexed hereto as Exhibit B). It is clear in Section IV that David Twedell,  

as sole"geOhydrOlOgist" on the negotiating team was deemed to be 

"critical to the negotiatiad prOcess 	' terms Of particular expertise  

and familiarity With the ease" and the request was made because he was 

deemed to be one of the "Ontypeople.turrently qualified to assist the  

EPA in these particular negotiations' (emphasis provided). 

The repetitive incantations of Miller, Morgan and U.S. Counsel 

in affidavit § and memorandum in support of Motion to Withdraw, deny the 

unique responsibility of Twedell as a primary member of the negotiating 

team, and insist that EPA in-house staff could and did provide certain 

of those hydrogeologic functions. 

It is interesting that Lamar Miller's affidavit (at p. 2) down-

plays Twedell's importance and asserts that assistance was provided by 

Jerry Thornhill in EPA's Ada Oklahoma laboratory, yet Mr. Thornhill is 

nowhere mentioned in the March 17th, 1981 list, and apparently had no 

specific involvement, expertise or connection whatever with the Hyde 

Park site. 

The United States' position regarding the ability of EPA staff 

to provide in-house hydrogeologic assistance is invalidated by an April 

1, 1980 memo from F. J. Biros, EPA Hazardous Waste Enforcement Task Force 

to Paul Nadeau, Environmental Engineer in the Hazardous Waste Site Control 
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Branch outlining the need for technical support in the Hooker Chemical 

Co. enforcement negotiations (see Exhibit C annexed hereto). This 

dOcument provides an excellent background understanding as to why 

Twedell and other specific individuals were handpicked as critical to 

the negotiation process. In that memo, Biros specifically states the 

need of EPA for technical support from "an independent consultant who  

is expert in the specific hydrogeology and geology of each of the four  

Niagara County sites" (Hyde Park, S area 102nd Street and Love Canal, 

emphasis provided). 

In the April 1980 memo, Biros sets forth the hydrogeologic 

tasks to be undertaken (by Twedell) including attendence at the 

negotiating sessions, evaluation of site specific hydrogeologic data 

and information presentedby Hooker, assessment of Hooker's proposed 

remedial measures for site clean up and development of alternative 

approaches wherenecessary based on site-specific knowledge "to ensure 

that clean up measures adequately address agency environmental concerns". 

Finally, an additional Biros to Nadeau memo dated July 21, 1980 

explained that specific need of EPA for a hydrogeologic assessment of 

the Hyde Park Landfill site justifies the subcontract cost because "a 

credible, experienced consultant in geotechnical assessments must be  

retained..." (see Exhibit D annexed hereto). In each case, David Twedell 

was selected as the man to do the job. 

It is evident from these documents that EPA staff could not 

provide expert hydrogeologic assistance in the four Hooker enforcement 

actions, that EPA's need was both critical and urgent, that Twedell 

was the sole hydrogeologist selected to perform what the Agency 

obviously determined to be a vital role, and that he was paid substantial 

fees for performance of extensive duties. 
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INTEGRITY OF JRB ASSOCIA;MS, INC. IS 
SUSPECT IF EPA CORRECTLY REPRESENTED DATE 
OF AGENCY'S FIRST DISCOVERY OF TWEDELL FRAUD 

Morgan indicates that he first learned of Twedell's alleged 

fraud on November 19, 1981 when he received a telephone call from a 

member of JRB Associates, Inc. Yet Amici are compelled to advise the 

Court that JRB Associates Inc, was placed on notice as of July 13, 1981 

that David Bruce Twedell did not posess a Ph.D. in geology from the Uni-

versity of Houston. (See letter dated July 13, 1981 from Jerry L. 

Rhodeback, Associate Registrar, University of Houston to Mr. Patrick 

M. Flanagan, Personnel Manager, JRB Associates, Inc., annexed hereto 

as Exhibit E). 

This letter certifies that Twedell received a Bachelors degree 

in May of 1979. He was subsequently employed by JRB, and it would have 

been an academic impossibility for Twedell to have obtained a doctoral 

degree between May of 1979 and the present. In addition, Twedell's 

resume incorrectly indicates that he received his doctoral degree in 

1979 and a Bachelors degree in 1972. JRB was under an immediate 

obligation to advise EPA of the situation from that date. 

Amici are curious as to whether any EPA personnel were promptly 

advised of the Twedell situation, and if so whether that occured prior 

to the offer of Twedell as a witness at the recent fact finding hearings. 

It is disturbing to Amici that JRB Associates, which provides 85% of its 

consulting time to governmental agencies, including Department of Defense, 

the Army, the Navy (F. 368, 6-9) as well as EPA, may have knowingly and 

wilfully withheld such material information from its governmental client 

and permitted Twedell to came forward as a.  witness in this courtroom. 

Amici further wish to direct the Court's attention to the fact 

that JRB renewed its contract for Twedell's services on November 5, 1981 

until December 31, 1981, at least four months after JRB Associates, Inc. 
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knew that Twedell did not hold a doctoral degree (please see Exhibit F 

annexed hereto). 
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TESTIMONY OF DAVID TWEDELL 
SUBSTANTIALLY DISPUTED BY AMICI; 

TWEDELL'S ADVICE 
AS TECHNICAL ADVISOR TO THE UNITED STA1ES 

REFLFCTED IN SETTLEMENT AGREEMENT 

The United States has asserted (U.S. Memorandum at p. 9) that 

Twedell's hydrogeological evaluations were merely "preliminary" in 

nature, and that additional studies to be undertaken pursuant to the 

agreement will either substantiate or refute advice given by Twedell. 

That assertion is absolutely without merit since the agreement 

reflects the hydrogeologic "opinions" Twedell endorsed in his testimony, 

which are predicated upon incorrect assumptions, lact of familiarity 

with accepted hydrogeologic methodology, and which will never be 

tested by proper studies if that proposed settlement is ratified 

(Anderson affidavit at p. 5). 

Perhaps two of the most important examples of fundamental error 

and material misrepresentation evident in the opinions offered by 

Twedell during testimony, which are reflected in the terms of the pro-

posed Settlement Agreement, and which provisions Amid i strongly oppose, 

are briefly set forth in the chartbelow: 
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Twedell Testimony Impact on Agreement Amici's Position 

1. Rochester Shale is No studies requried be- Rochester Shale is a 

impermeable (Twedell, 

400 4-11). 

law top of Rochester Shale 

- only Lockport dolomite 

and above included within 

major pathway for flow  
of contaminants beneath 

landfill site to Niagara 

requirement of requisite River (Anderson affidavit 

remedial technology at p. 4, para. 16, and 

(Amid i Post-Hearing 1522 15-23, 1523, 	1-18). 

Brief at p. 6-8). 

2. The monitoring sys- The bedrock barrier col- Effectiveness of system 

tern is capable of measur- lection system will be cannot be measured since 

ing the effectiveness of deemed effective if the there is no basis of 

the bedrock Purge wells monitoring wells down- comparison (i.e. no way 

in intercepting at gradient of the Purge to measure what percent- 

least 90% of contamin- wells measure less age of total chemicals 

ants migrating below than 10% of chemical excaping from the land- 

the site 	(T. 	551, loading calculated to fill bottom falls within 

8-22). be present in the up- the zone of influence 

gradient wells. of the Purge wells). 

(Agreement Addendum II, 

pp 6-7, para. J., 

also Amici Post-Hearing 

(Anderson 1534 4-15, 

Amici Post-Hearing 

Brief, pp 11-13, and 1867 

Brief, pp 11-13). 10-23, 	1868 1-21). 

Other hydrogeologiC considerations which neither Twedell nor 

any government witness addressed, include failure to provide for adequate 

Gorge remediation, and failure to consider the effect that dilution of 

contaminants with groundwater in monitoring wells will have upon accurate 

-11- 



remediation measurement. These material omissions have resulted in 

negotiation of a Settlement proposal which only provides for limited 

surficial cleanup of the area where Blood Run Creek intersects the 

Gorge, and a monitoring system which is incapable of discovering any 

chemcial loading into bedrock which either does not fall within the 

zone of influence of the purge wells or is present in concentrations 

which fall below the required action level (Amid Post-Hearing Brief 

pp. 11-13, pp. 16-17). 

In addition, the maximum remediation which could be required 

pursuant to the standard for requisite remedial technology as defined 

within the four corners of the Agreement renders the deficiencies 

irreversible if ratification occurs. It is clear that section C(F)(8) 

at 1-19 of the Proposed Settlement does not require studies or remediation 

below the Lockport dolomite (Amid i Post-Hearing Brief at p. 7). 

Further, a provision in the Agreement which specifies that 

Hooker is not responsible for remediation of contamination which has 

occurred prior to entry of the Agreement or after if the Governmental 

Parties knew or should have reasonably anticipated the presence of the  

additional contamination problems, constitutes a complete defense against 

any further responsibility (Agreement p. 22 (II)(B)(II) p; 23(11)(c), 

also T. 1840-1841). 

Although we cannot speculate what the turn of events would have 

been if EPA had retained the services of a hydrogeologist in lieu of David 

Twedell, we believe that a direct correlation exists beteen Twedell as 

Witness, Twedell as technical advisor, and the end product, a settlement 

whose very terms defeat its most basic goals. 

It is curious that while.  the State and Federal negotiating 

team never, in 20 months, perceived Twedell's lack of capability, 

Amici were aware from the beginning that: 
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1) The Governmental parties misunderstood the basic 

hydrogeology of the site and had clearly failed to make use of and 

interpret the data provided by Hooker to the maximum extent possible 

in accordance with accepted hydrogeologic procedures (initial Amici  

Brief). 

2) During cross-examination of Mr. Twedell by Amid, 

Amid i specifically advised this Court that the witness was unable to 

read data commonly used in the field in order to ascertain sufficiency. 

This lack of ability was revealed during cross-examination of Twedell 

regarding raw hydrogeologic data provided by Hooker which Twedell 

represented he had reviewed for both adequaay and accuracy (F. 491, 492, 

530, 534). 

Whatever steps EPA now takes to obtain new expert assistance 

in interpreting data obtained pursuant to the proposed settlement 

(Miller affidavit p. 4, para. 8), Amid i point out that competent hydro-

geologic advice as to the adequacy of the bases of the Agreement itself 

have apparently not been sought. 

The directive of Lamar Miller (affidavit at p. 4) that Twedell 

not be permitted to perform any additional services for EPA in connection 

with the proposed Settlement is admirable but posthumous. Irrespective 

of the competence of any future experts enlisted post-settlement, the defects 

and omissions in the Agreement itself will preclude implementation of 

proper studies and effective remediation. (See also Anderson affidavit 

annexed hereto as Appendix A). 

The issue here is not whether Twedell has sinned and should 

be banished from the public payroll, nor whether his testimony in 

the hearing substantially damaged the case put forward by the Government 

in support of its position, but rather whether Twedell's input in fact 

obscured the real issues and impeded the Government's ability to 

negotiate a competent agreement and.  to properly protect the public 

interest. 
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EVERY MATERIAL OBJECTION TO 
THE PROPOSED AGREEMENT 

RAISED BY-AMICI  
REMAINS IN CONTENTION 

BETWEEN THE PARTIES AND.AMICI  

The United States asserts that the withdrawal of the Twedell 

testimony and affidavit should have no effect on the Court's determination 

since his testimony is not substantially disputed by Amici.  

One thorough reading of the hearing record, including testimony, 

argument, and written submissions reflect quite clearly the issues 

in contention and between Parties and.AMici. It is our position that 

if the argument (U.S. memorandum at p. 9) was seriously offered that the 

testimony of David Twedell "does not differ substantially" from 

that of Grant Anderson, the federal government is in dire need of 

pompetent hydrogeologic advice (Anderson affidavit at p. 2). 

It is obvious that the Government diligently searched for those 

incidental points of agreement in order to avoid an analysis of the 

substantive validity of Amici's  objections to the proposed settlement, 

and the extent to which they remained unresolved even subsequent to 

presentation of all relevant government witnesses and submissions of post-

hearing documents and oral argument. 

Mr. Anderson, in his affidavit annexed hereto as Appendix A, 

clearly distinguishes the nature and scope of his hydrogeologic 

evaluation with respect to the Hyde Park site from that undertaken 

by various governmental and Hooker witnesses, including Kernan 

Richard Johnston, Dr. Benjamin Mason and Frank Rovers. 

The major issues in contention between Grant Anderson and 

David Twedell involve the ability of the Rochester shale to transmit 

water and its ability to serve as a pathway for chemical migration 

from the landfill and the ability of the monitoring system to quantify 

contaminants escaping beneath the landfill and measure what amounts, 
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if any, of contaminants can be recovered under the proposed 

remediation stratety (see Chart at p.11 herein). 

The government represents the primary concerns of Amici during 

their cross examination of Twedell to be: 

1) his lack of competence to provide hydrogeologic 

interpretation of data; 

2) that Twedell would. serve as the primary federal 

expert in evaluating data accumulated during implementation of the 

proposed settlement. 

The government advises the Court that both concerns have 

been addressed since the federal government will not permit 

Twedell to participate further in the Hooker litigation, mooting 

Amici's challenge to Twedell's expertise. 

As explained by Mr. Anderson and discussed herein, once an 

inadequate agreement is signed, the damage is done. It is not 

Twedell's incompetence per se which concerns AMici, but rather the 

obvious relationship between the incompetence of Twedell's technical 

advice and fundamental .provisions in the proposed Settlement Agreement 

which appear to incorporate Twedell's recommendations. 
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THE PROPOSED SETTLEMENT DOES NOT PROIECT 
MBLIC HEALTH AND THE ENVIRONMENT 

BY ANY SUGGESTED STANDARD OF REVIEW 

Amici have discussed in detail what constitues a proper legal 

standard for judicial review of the proposed Hyde Park Settlement Agree-

ment in our initial brief submitted to the Court on June 30, 1981 

(pp. 14-21). 

Although AMici did not cite United States V Ketthikan Pulp Co., 

430 F. Supp. 83 (D. Alaska 1977), a lower Court decision cited by 

the United States in its Memorandum, the standard of review 

adopted by. the Court does not differ significantly from others used 

by Courts where their determination affects the public interest. 

The factual situation in Ketchikan is easily distinguished from 

the Hyde Park case in that the'Ketthikan intervenors tried to prevent 

ratification of the decree on legal grounds without a specific substan-

tiated claim addressing a fault or inadequacy in the proposed 

decree, and with no allegation that entry of the decree would subvert 

the public interest. 

Even under the Ketchikan standard, the Court would be hard 

pressed to ratify the Hyde Park Settlement since.Amici have substantiated 

material defects in the proposed Settlement which precludes implementation 

of a viable remediation stratety and would clearly subvert the public 

interest. 

However, as the Government is aware, the Hyde Park Settlement 

incorporates a standard of accomplishing protection of human health and 

the environment. 

The proposal under consideration by the Court protects neither 

and must therefore be rejected. 

-16- 



TWEDELL TESTIMONY RELEVANT; 
WITHDRAWAL WOULD BE INAPPROPRIATE 
AND HIGHLY PREJUDICIAL TO AMICI 

Amicistronglyoppose the Motion to Withdraw the Testimony and 

Affidavit of David Twedell made by the United States for the following 

reasons: 

1) The evidence given by Twedell is relevant in that the 

United States government claims that it is entitled to a presumption of 

agency expertise, and that its witnesses are entitled to "deference and 

respect" because of their governmental representation (T. 1927, 

13-15); 

2) It is important that the Court not erase Twedell's existence 

as a witness and governmental technical advisor from the hearing record. 

The nature and substance of the opinions rendered by Twedell should be 

reviewed in the context of the extent to which they are reflected in the 

Settlement Agreement, and to what degree Twedell's role as a Technical 

Advisor for the federal government was responsible for material inadequacies 

which the Court may agree exists in the Agreement. 

It is eapecially important that the court in this case scrutinize 

the source and nature of Twedell's testimony offered in support of an 

Agreement which vitally affects a large public interest, especially where 

Amid i have presented an expert hydrogeologist who directly challenged 

the correctness of major aspects of Twedell's testimony (see Chart on p. 

above). These criticisms, if accepted by the Court, would require 

a rejection of the Agreement because of its very provisions which are 

likely attributable in part, or in whole,. to the perjured witness(T.484 2-5). 

In civil cases, though courts do grant motions to strike 

evidence which is incompetent, immaterial or irrelevant and prejudicial 

(US v Pagan 140 F Supp 711; 60 NYS 2d 453, 270 App. Div. 491, 1946), 

evidence which is competent for any purpose and relevant to any issue 

is not stricken by courts'(US:17 3,:544. Atres'Of Land:.. 147 F2d 596; 

In Re. Nager's Estate, 258 NYS 2d 760, 1965). 
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Although Amid found no cases deciding the propriety of a 

motion to strike testimony which is perjured, either made by witness' 

counsel or opposing counsel in a civil matter, Twedell's testimony is 

relevant for the purposes set forth above, and the court should therefore 

refuse to grant the instant motion to *withdraw. 
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REMEDIES SOUGHT BY AMICI 

Amici submit that the relief sought by the United States 

government in its Motion for Leave to Withdraw the Testimony and 

Affidavit of David Twedell, and enter the Settlement Agreement as 

presently constituted should be denied. Amici instead request the 

Court to grant the following relief: 

. The testimony and affidavit of David Twedell should remain on 

the hearing record, and should be accorded zero weight as to credibility 

and substance. The testimony, however, is relevant, since it sets 

forth the opinions offered by the indiVidtaii-who,.acte&as a hydro-

geological advisor to the negotiating team, and provides a measure 

of the ability with which Hooker's data was scrutinized and. remediation 

stratey developed, against which the substantive objections posed by 

Amici's hydrogeologist can be weighed. 

. David Bruce Twedell should be recalled to this Court to answer 

questions regarding disclosures made in chambers by the United States 

government on November 30, 1981. 

. The Government should formally place on the record all information 

released in chambers on November 30 regarding fraudulent information 

submitted by Twedell. 

. Mr. Flanagan of JRB Associates, who as of July 13, 198i, knew that 

Twedell did not possess a Ph.D. in geology, should be brought before 

this Court to clarify when JRB infoimed EPA regarding Twedell's 

falsified credentials. 

. Most importantly, the Court should disapprove the proposed Agreement 

as it is currently constituted and should require the modifications 

recommended by Amici in their post-hearing submission, and as set 

forth by Mr. Anderson in evidence. 
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CONCLUSION 

For the reasons stated above, and all papers and proceedings 

had heretofore, Amici respectfully request that the Court disapprove 

the Settlement as proposed by the Parties, deny the Motion of the United 

States to Withdraw the Testimony and Affidavit of David Bruce 

Twedell, and grant the relief requested within. 

Respectfully Submitted, 

 

/44 

Barbara.  Morrison 

 

Dated: 

 

n ctANA 
Dated: / 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF NEW YORK ' 

UNITED STATES OF AMERICA 
THE STATE OF NEW YORK 

Plaintiffs, 

  

Civil Action No. 79-989 

! HOOKER CHEMICALS & PLASTICS CORP.; 
OXY CHEMICAL CORPORATION; HOOKER 
CHEMICAL CORPORATION; OCCIDENTAL 

,1 PETROLEUM INVESTMENT CO.; OCCIDENTAL 
PETROLEUM CORPORATION; THE TOWN OF 
LEWISTON; THE TOWN OF NIAGARA, 
(Hyde Park Landfill) 

AFFIDAVIT OF  

GRANT ANDERSON 

 

   

Defendants. 

STATE OF NEW YORK 	) 
COUNTY OF ERIE 
	

SS. 
CITY OF BUFFALO 

Grant Anderson, being duly sworn, hereby deposes and says that: 

1. I have carefully reviewed the Motion to Withdraw and the Memorandum in Sup-

port of Motion to Withdraw Testimony and Affidavit of David Bruce Twedell and to 

Enter the Proposed Judgment and Stipulation Approving Settlement Agreement, submitted 

to the Court on November 30, 1981 by the United States government. 

2. In addition, I have reviewed the testimony of all witnesses who offered 

hydrogeological evidence during the hearings held in September and October of 1981, 

with respect to the proposed Hyde Park Settlement agreement. 

3. I have always maintained that an understanding of the hydrogeological setting 

at the Hyde Park Landfill is fundamental to (a) properly designing the types of studies 

required to assess the pathways of chemicals migrating below the ground surface and 

(b) detelmining the best remediation possible subsequent to understanding the hydro-

geological setting. (Amici brief). 

Appendix A 



4. 	The United States' contention that Twedell's testimony was not substantially 

disputed by amici is incredible and strongly suggests that the Parties have chosen 

1 to deliberately ignore the material issues in contention as delineated in my testimony 

• and amici's post-hearing brief. The United States' memorandum misrepresents the sub-

stance and meaning of my testimony, and that offered by Government witnesses, including 

Twedell. 

S. 	The ability of the shale to transmit water, the rate of movement of chemicals 

to the Gorge, the ability of the studies contained within the agreement to discover 

the scope of contamination, and the viability of the remediation strategy itself have 

been and remain in contention between the parties and amid_ Yet the Government memo- 

H, randum seeks to set forth incidental points of agreement while omitting and obscuring th 

critical issues which the Court must resolve. 

6. The studies under the terms of the agreement will never ferret out the path-

ways of chemicals migrating from the Hyde Park Landfill and as such the agreement is 

doomed to failure in achieving its most basic and fundamental goal - to protect public 

health and the environment. 

7. Only two witnesses, RichardJbhnstonand 

experts in hydrogeology by the Government negotiat 

a geologist, while Dr. Benjamin Mason was offered 

on overburden only. 

David Twedell, were proffered as 

ors. Kernan Davis was offered as 

as a soil scientist who gave evidence 

8. Mr. Johnston was never consulted about the proposed agreement of the Hyde 

Park Landfill remediation, made no recommendations concerning the settlement agreement 

prior to the time it was entered, and was not familiar with the Hyde Park site 

(Johnston 240 10-22). 

9. Mr. Davis did not give evidence on any specific geological data with respect 

to Hyde Park Landfill (Borland 296 10-15) nor did he carry out any calculations on the 

data that he reviewed in order to assess the adequacy of Hooker's proposals for studies 

, and remediation (Davis 312 1-23 and 313 1-9, 317 1-7). Mr. Davis testified that 

Hooker's data "merely passed through his hands" (318 15-23) and he did not attempt to 

estimate at what speed, in what media, and for.  what period of time contaminants have 

flowed from the Hyde Park site. In addition, his testimony never addressed the hydro-

geologic bases of the remedial provisions contained in the proposed agreement. 
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10. 	Dr. Mason confined his expertise and evidence to overburden (soil) and not 

contaminant flow in the fractured bedrock (Mason 1069 5-15, 905 2-5, 911 1-4). In 

'Jfact, Dr. Mason acknowledged that he did not have expertise in hydrogeology and relied 

n other members of the negotiating team (Mason 1111 15-16). 

!I 
Frank Rovers, the engineer who provided most of Hooker's raw data, and who 

Itestified at the hearing on Hooker's behalf, has made fundamental errors in his analysis 

Hof the hydrogeological setting at Hyde Park. Specifically: 

(a) Mr. Rovers testified that he did not believe chemicals could have 

migrated to the face of the Gorge through the Lockport dolomite (1312 21-23, 1313 1-2), 

:yet my initial calculations showed that chemicals could migrate to the Gorge from the 

landfill through the bedrock in less than one year (1497 4-16, 1480 5-14 and 1516 2-10); 

(b) Mr. Rovers testified that he found no visual or olefactory evidence of 

chemicals at the Gorge face (1310 11-22). As - I testified, there was both visual and 

-olefactory evidence of.  chemical contamination in the bedrock at the Gorge face during 

each of my three physical examinations of the Gorge (1486 16 through to 1487 1, 1493 

21-23, 1494 1-6, 1495 15-20, 1496 9-18). In my professional opinion, any scientist 

.
;
trained in the discipline of hydrogeology would have recognized this evidence; 

(c) Rovers did not recognize that chemicals have migrated through or could 

migrate vertically through the Rochester shale (1310 16-18) whereas I was also able to 

calculate an estimated rate and quantity of flow through the Rochester Shale (1509 to 

1516, 1519 9-23, 1520 1-22) utilizing shale permeability* data and basic hydrogeolgoic 

mathematical principles. In addition, chemical analysis of water and sediment samples 

which I collected from below the shale revealed the presence of contaminants with finger-

print chemicals from the Hyde Park Landfill. 

12. It is my contention that there exists no scientific basis for failing to 

test the permeability of the Rochester shale with accepted hydrogeologic procedures, and , 

thus assessing the rate and amount of chemical movement vertically downward through the 

Rochester shale and the underlying rock layers to the Queenston shale, all of which 

is absolutely critical information in determining proper remediation at the site. 

13. My visual, chemical arid quantitative analysis all confiim that chemicals have 

Hmoved through the Rochester shale down to the Queenston shale through vertical fractures 

in the rock layers (Anderson 1493 2-23, 1494 1-13, 1496 15-18, 1509 to 1516, 1519 9-23, 

1520 1-22). 

3 
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H 14. 	None of the parties nor their experts have carried out any field testing or 

chemical analysis to determine if chemicals have moved or could move through the 

, Rochester Shale (Johnston 237 3-4) (Davis 295 3-10) (Rovers 1304 1-14). 

is. 	The proposed agreement does not require any testing below the Lockport 

, dolomite (Anderson 1521 15-23, 1522 1-10) (Rovers 1304 1-14). 

16. As I testified, while the Rochester shale is less permeable than Lockport 

, dolomite, it most definitely has the ability to transmit significant quantities of water 

. through its vertical fractures. 

17. Johnston acknowledged under cross-examination that one reason more seepages 

aren't revealed in the interface between the Lockport dolomite and the Rochester shale 

is that a short-circuiting occurs, so that water moving toward the Gorge will be 

intercepted by vertical joints, and move vertically downward into the Rochester shale 

and below (262 5-7, 18-19). 

18. Yet Mr. Davis maintains that the Rochester shale is very, very impervious 

(295 3-10) even though,. under cross-examination, he admits that he has no data or 

measurements on which to base his conclusions (295 6-8). In direct contradiction, Mr. 

Davis reiterates the need for more data, 'exacting standards, precise measurements and 

accuracy (Davis 313 8-10, 316 4-6, 317 11, 320 5-6) when describing why he cannot 

calculate the velocity of water and quantity of water moving in the Lockport dolomite. 

In fact, Mr. Davis indicates that he needs pumping test and observation well readings 

(309 18-22) to determine velocity and quantity of flow. And it is precisely this same 

data that will never be obtained for the Rochester shale under the terms of the 

Agreement (Rovers 1304 1-14) (Anderson 1521, 15-23, 1522 1-10). 

19. Yet, Davis did of course agree with Mr. Johnston (295 10-12) when Johnston 

stated that all of the rock down to the Queenston shale increased in permeability at 

some unknown point back from the Gorge (245 12-23, 246 1-11). 

20. Although both Johnston and Davis lacked specific information as to where the 

bedrock becomes more permeable as one approaches the face of the Gorge (Johnston 246 

7-11, Davis 291 13-16), the agreement clearly omits the requirement for any assessment 

of this obvious pathway for deep chemical migrations, and as such the agreement precludes 

accurate delineation of the chemical plume or proper remediation (Amici post-hearing 

brief pp 6-8). 
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21. The United States (Memorandum at p. 13* footnote) has misrepresented my testi-

Mony regarding the significance of permeability testing in the Rochester shale which I 

completed in thirteen locations near Welland, Ontario. 

These tests were not carried out near the face of the Niagara Escarpment, but 

rather at a distance of 4,000 feet from the escarpment. That is more than twice the 

Hdistance between *Hyde Park Landfill and the Niagara Gorge. 

22. There is a regional hydrogeological character to the Rochester shale across 

the Niagara plain on both sides of the border. The permeability of the shale is 

essentially identical at equi-distant locations moving back from either the escarpment 

(Canadian) or the Gorge (American). 

H23. 	As a basic hydrogeological matter, my utilization of apermeability factor 

for Rochester shale measured through field tests performed 4,000 feet from the escarpment 

.to estimate the water flowing capacity of Rochester shale at 2,000 feet from the Niagara 

Gorge .(i.e. at Hyde Park Landfill) allows a significant safety factor, since the 

!permeability of the shale measured near Welland would be as low or likely lower than 

that beneath Hyde Park Landfill (Anderson 1519 13-23, 1520 1-10, 15-22). 

24. The United States acknowledges that Twedell was the only hydrogeologist who 

represented the federal government in negotiating sessions with Hooker (United States 

Memorandum at 7). The assurance that Twedell's interpretations of hydrogeological data. 

were consistent with the opinions of other experts should not be considered seriously 

by the Court since not one of the twenty-one experts cited by the federal government, 

some of whom had only nominal involvement with this case, was qualified in Twedell's 

Furportedfield - that of hydrogeology. (please see Exhibit A annexed hereto). 

25. The United States offer (affidavit of Lamar Miller at p. 4) to replace Mr. 

Twedell with competent and qualified experts on hazardous waste containment technology 

and hydrogeolgoy to aid in evaluating further data collected pursuant to the proposed 

,settlement completely ignores the problem that the Government negotiating team was 

devoid of competent hydrogeologic advice, and therefore decisions were reached without 

Ha clear understanding of the hydrogeologic consequences. 

26. Given that the studies proposed in the agreement (for problem definition and 

monitering) are fundamentally defective, entry of the agreement will render any competent 

hydrogeologist retained in the future completely helpless in achieving protection of 

public health and the environment. 
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NOTARY 

	

27. 	In the course of carrying out my hydrogeological analysis of the Hyde Park 

Landfill contamination problem, I expended approximately 1,000 hours exclusive of support 

'staff and chemical laboratory time. In the course of my evaluation, I visited the site 

;And physically examined the Gorge face three times between August and October of 1981. 

In addition, I specifically analyzed all available raw data and was apparently the only 

1.expert to utilize that data for calculations which allowed me to decipher the pathways 

iland distances travelled by the contaminants. In this case, all paths (with insignificant 

lexception) lead into the Niagara River and Lake Ontario. 

	

H28. 	For all the reasons stated above, I again strongly believe that the Court must 

disapprove the proposed settlement agreement as constituted. 

Sworn to Before me 

on this 4th day of January, 1982 

6 
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GRANT ANDERSON 
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CHART OF EXPERT NAME AND DISCIPLINE OF MOST ADVANCED DEGREE  

NAME HIGHEST 
DEGREE 

FIELD 

ENGINEERING CHEMISTRY BIOLOGY 
OR 

HEALTH 
SCIENCES 

OTHER 

David Bruce Twedell B.A. 
X 

Physical 
Science 

LaMar Miller Ph.D. X 

Robert Charles Morgan M.S. 
X 

Veterinary 
Bacteriol-
ogy 

Benjamin Mason Ph.D. 
X 

Soil 
Science 

Vilma R. Hunt Masters 
X 

Physical 
Anthrop- 
ology 

Roger S. Cortesi Ph.D. 
X 

Phyiscs 

Russell H. Wyer B.S. 
X 

(Civil) 

William J. Librizzi Masters X 

Frode Ulvedal Ph.D. X 	. 
(Physiol- 

ogy) 

Paul E. dos Rosiers Masters X 
(Civil) 

Kevin Michael Burger B.S. 

David J. Cesareo Masters X 
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NAME HIGHEST 
DEGREE 

FIELD 

ENGINEERING CHEMISTRY BIOLOGY 	.OTHER 
OR 

HEALTH 
SCIENCES 

Joseph P. LaFornara Ph.D. X 
(Inorganic) 

Gordon R. Olson Masters 
X 

Public 
Administra-
tion 

Charles Plost 
• 

Masters X 
(Biochem-

istry) 

Charalingayya B. Hiremath 

• 

Ph.D_. X 
(Biochem-

istry) 

Michael A. Kilpatrick B.S. X 
(Chemical) 

- 

Bernard F. Dudenbostel Ph.D. X 
(Physical) 

. 

Robert C. Koch B.S. X 

Roger S. Wetzel B.S. X 
(Civil) 

Sidney F. Paige MPH X 
(Environ-
mental 
Health) 

TOTAL 21 7 3 4 6 
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July 7, 1981 

To: 
	

Environmental Protection Ancy- 

Ecology and Environment, Inc. 
FIT W.K40 

Subject: 	 Request for Additional Senior Technical 
Support - :3oo'ker Negotiations. 
TDD '2Q-8010-3, 3A & 333 

I. 	Surznary  

The attached TDD HQ-8010-3B equests that the tchnical'support 
to the Hooker Chemical and Plastics Corporation not .utiorLS 
be exCended from 30 June 1981 to 30 Spi_71ber 1981. In 
addition, this TDD requests the total authorized do)1.:Ars be 
increased by $50,000 from a total of $177,700 to a total of 
$227,700. 

Background 

The initial subcontract request, TOO HQ-3010-3 A--ulLA in 
three subcontracts totalling $95,200, one to J6F Sciontific 
Corporation for $43,200, one to GeoAet Tee:).1o1-:;ies_for_ 
$27,000, and one to IRE Associates for $25,000. These 
subcontracts were ,,dpwved by the rc,-)'cl,t'lg OfT. car 
20 Nove:Ilber 1980. 

A request for subcontract extension ‘_7s- race teed ia 
TDD HQ-8101-3A and resulted in a_$82,500 int:Ic---1.;e to this 
effort, bringing the total dollars to $177,700 and the respective 
subcontract totals to $89,200 for j-iF, $37,000 	C-cf.et, 
and $51,500 for JR13. This addit5u1P1 i:quesi: as 
by the Contracting Officer on 2- D--L,c,ber 3981. 

From November 1930 to the present time a total of 
$148,423 has been invoiced against the $177,700 authorized as 
fo3lows: JBF - $63,835, Ceo--)et - $35,974, 'A :„IRB - $48,614. 
:nling this period the following people, plus tle:r 
support staffs, have been 111:ilid as 	 ult. Ys/ 
witnesses: 

Company 	 Name 	 Title 

JBF 	 Dr. Sam Fogel 	 Chemist 
JBF 	 Jaret C. Johnson 	Civil Engineer 
jRB 	 Dr. D. Twedell 	C)hydrologist 
Ceomet 	 Dr. B.J. Mason 	Soil Scientist 

.1. 
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The c.„.r.nt Lup 	 ine 	1, ) ,'.r3 	ff . L t of 3 of 	4 
,et out oboie ;1-,LL,1, h 31 

has 	 ‘al 	Pch 

	

— 1Lon, Dr. 'T'edell r 	7)r, 	 114,?. 	",J. Ot 

c_b., c;;ed for these services, 200 	ditiosi hors per 
-n ,-.otails a total of $66,900 in labor costs. S.Ln-ce 

tf 29,277 remains to be funded aLainst the previous 
the difference is $37,623. The k:P.A project office has 
placed a.liwit of NTE $50,000 for this 	 effort, 
to include travel. Coc)1_:aciu,ntly the three subcontract 
requests should involve closiug out the previous 3J'ucoAtracts 
at their current $148,423 le/el and issuing ncw _,-chcnntracts 
totalling $79,277 ($66,900 for labor and $12,317 for travel) 
for a new total authorized effort of $227,700. Y'lra 
for 1-‘hor and $12,377 in tr,;-,7e1 'cIld be , 1 4 ,i1;lic- (1 -3 f011OwS: 

• 

e 

$2,000 
$2,000 
$2 000 

$6,000* 

* The difference between $12,377 and $6,000 ,A.1.1 be reserved 
until it is certain that.  no further invoic.:>.s a-ze. outstanding 
against current subcontracts. 

IV. 	Sole Source _ 

This reqnast -c_pre.5.nts a conti-wati,,n of 
effort -using people who are the only 
to asSist the EPA in these particular negottal- ions, since all 
three experts have been and continue to be critical to the 
negotiation process 	terms of particular e..p,rtise and 
f-a"miliarity with the case. 

Nayae Labor 

S. Fogel $23,500 
13.J. 	Ziason $25,000 
D. $181400 

Total $66,900 
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- 	• 	- f.d• 	A.. 	 e ex) 	e -„70 d f (.) :71 7-? (2 ,7 o 	*HQ 	T D D  • _ 

E.,. n 	c2r7. 	 L. Te7t..1z 	 • 	;:i;,?d . 	 ,S • 	 _ _ 
E E 	 EPA 

an 	estimated completion date of, 	A '7. F:.? t_ (ii,--11.)a r 1981 	 . .  

:_-_- ..- / asti,--/-,at cd cost for this effort is $ .50,00D-A- 

_,_---ctors are . •.s: Toe1; .B.* `i•lasonc_ D. TuN.,-:!cloll—Th 
, .. 

t c./ 	 totalu 	 to $227,700 
— • 

. 	:P0 approves this regut.,:tst, it w.L1 	he forasd.H3 to -.7) e EP,21 CO and 

- 	 t 	If EPA Li 21.?,V 	a 1 i5 rf ? J.) t- 	s 	 )) 1: 	1 Z.; 	for w a 

; re.s-ponsible for 

• ,:ration as r0.1..xed. 
• //',-.114-4-' 

R.Al. Signature 

,71.):Ly  1981  
Da t e 

:,52-3/.1YP210 

:lame Da t'e c(:),m.4icnts: 

R. Frank (over $10,000 cost 
type or $25,000 fixed price) 

   

   

. Supg 

r procc!ss.li)g, 	 and/or 

Xing 

Date  

•-4.(.1-1.)..4— (23k 

 

   

i2PA P.0 (if over $1000) 

,-;PA CO (if. over $10,000 cost 
or $25,000 fixed price) 

t.i2nts : 

•I'DD (must he signed and dated) . 	_ 	. 
. 	NY' M0 to EPA 7. July 1981 

3. Previous Subcontract Approval Sheets ' 
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	 C." 	- 13 r. • e 	- 	11 

▪ c • Appr ov ,),1 

f T 

: 	11Q-8 0.2 0-3 

.;urarria.ry  
T;ae  a ttached .reguest has ,F)cen received from EPA Head.??Jrters, xp-tr 

been signed by :--?oi-j ;?r Cray 	) a nd Pa al 	adeao (EPA) 3 nd has an 

coApletion date of 31 r:J "7 ary, 1981. 

Total extinnated oo t for this effort is $95,?; 	• 	StiggeSted contra( 

fD )7 it ac to .r• .5 ) are: 	3J3F, JR3, 	d Gco.e t 

Di  scuss.ion 

on October 28, 1980, this office ;5077naitted a pac.•..kage, ;)±:Fr.r.80-20:-0.7 

taining a letter Vesc.A.-ibing the people requested by the :fa sk force fo.z 
subjec t eff0A-t: along .r,ri th their respective rates, e s 	).1.-.3 	d tr a ve/ cc 

	

ropriate zes e. S . 
	TDD ario--8010-3 as also inc'1osc d 

This package is intended to provide you with the a c3di ti onal inform 

e 	n  j 	b 	and to provide a vehicle for 	 t h appropr ij; 

:oval signatures. 

All three companies in question have Government approved labor rate 

I have attached company le. t 	 21.  r: a t. n g the . e,T)Pr ( 1).  ).%). 	e a uc3j t 

Dr.r-z3 ti on. 

Attachments 

1 - .7.31' ietr from Farr ell to Wel 7- el dated 29 Octo:-.)c-r , 1930. 

2 	c7met lett. e. r from Lyon to 7.-ockl-,00d datc,, c3 3 1,,ov,_-,0.ber1930.   

3 	; ; 3 3  l e tter  f rom  Hoyt -t: r.,)  LDC3cOOd dated 11 irT ovc.or 	1980. 

4 - Proposed 3:82--  subcontract 

5 - Proposed Geomet subcontract 

- Proposed JR3 subcontract 

7 - Standard General Terms to- 
accompany : each 
subcontract 

o  
:Date 

Lhor cos t-s 	...11 be accwnulated ag.a.inst 555 LOS oois 
.,; 	 '- 7 

.77) ject/Desc 	d 1'1..1.  n : cc o 5 	 n 5 C a  ) 	I); 

;‹ 	 ) r. o 0.5.5 for EPA 
t I 0 n s r c I; 

17ara 	1 s PI a a t 



JNI TD ST,':\ ES NvRCiNM!N 'AL n.k()Hie:- CION iV;FMeY 
•eit,!31-;I N G TO N , DC, 

APR 1 1980 

OFFICE OF 

SUBJ)-3CT: Technical Support for Hooker Chemical Co. 
Enforcement Negotiations. 

VROM: 	F. J. Biros 
Hax,ardons Was'e Enforcement Task Force 

TO: 
	Paul Nadeau, Environmental Engineer 

Hazardous Weeta . ste Control 7.ranch 

e The Hazardous eeta :!'- nforceent Tusk Force and Region 11 
staffs are in the p):oces of negotiating settlements with the 
Hooker Chemical Co. concerning four hazardous waste sites in 
Niagara County, New York. Civil actions were filed by EPA on 
December 20, 1979 respecting Love Canal Landfill, "S" area 
Landfill, 102nd Street Landfill and Hyde Park Landfill. Because 
of the scope of these cases and their relationship to enforcement 
actions involving Hooker Chemical Co. in other states, the Task 
Force has taken an active role in pursuing settlement actions as 
part of its nationally managed case program. 

Negotiations with Hooker Chemical were initiated in February, 
1980 and meetings are currently scheduled on a frequent basis. 
During the pendency of the negotiations, EPA is in need of technieal 

,support from an independent consultant who is expert in the 
hydrology and geology of each of the four Niagara County sites. 
The consultant will be required tD attend negotiation sessions 
between EPA and Hooker Chemical Co. and provide advice and consnl-
tation to EPA concerning site-specific hydrology and geology da'(ea 
and information presented by the cc)elpany. In a6dition, in cartn 
instances a formal report analyzing company submitted 
will be required at the direction of EPA task lana;er.  The 
taut will be required to assess and evaluate company proposed 
remedial measures for site cleanup ad where necessary, suggest 
alternative approaches based on site specific knowledge to ensure 
that cleanup maasure,s adequately cress Agency environmental 
eoncerns. 

Because negotiations are now in progress under a judicially 
imposed timetable, we request immediate technical support response 

'through the now instituted FIT contract system. A sub-contract 
mechanism to acquire the necessary technical support may be 
appropriate, since Ecology Environment, Inc. technical staff is 
not yet on board. 

We appreciate your quick response to this request. 	1 
contact me on 426 3710 regarding further details of this rein-3t. 

Exhibit C 



DIF_CTIVE OF WORK ..;- OR JRB ASSOCIATES, INC. 

Technical support for EPA Fnforc:eeet Aetion 

INTRODUCTION: In suppJit of EPA's enforec-eat efoLt against Hool(er Chical 
Co,)peny, it is necessary to have expect teeheif al ,Support on 
a "quick response" basis.-  JRB is especially welle.,ni,ted for 
this work for a number of reasons. They are f;,eilieE with 
the Niagara Falls area and have visited the sites in 
question. The RA design and costing for this case was done 
by JRB and there have been active participants in EPA's 
negotiations with Hooker Chemical. The purpose of this work 
order is to provide the EPA's Hazardous Waste Enforcement 
Task Fora with the necessary technical support that it 
needs for cits enforcement 

.
SCOPE: 	This work order will consist of the following: 

• 

In conjunction with their previous Work for the Hazardous Waste Enforcement 
Task Force, JRB will supply senior level technical support for on going 
legal negotiations with Hooker Chemical Compeny. JRB will be required to 
present and defend all remedial action design and costing work performed by 
them, as well as evaluate counter proposals for remedial actions presented 
by 'Hooker. This work will include supplying EPA with all naps, drawings, 
and other graphic presentation as needed: In the event EPA is required 
to appear in court on any of the abovementioned work, JRB will supply as 
necessary, expert witness assistance to EPA's legal case, in support of all 
work performed by JRB. 
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OTKEt 01111C7 COSTS (herrite ow EvbAir .1) 

",:.:T.r4511.3 

I OTAL (0TI ‘1.4T6.1) (C)31' CO FEE: UR PRHF1T 

TO l'.4L DIRECT (CA ANL) ()1 .ERI(E.11) 

TOTAL 1-:.V.11%1.417-3) COST 

f 411.4D] 
j-9413.021 

1129.56 I 

3,2  542.581 

r.:-.1. -;59-6. 84 I • 
_ _ 	_ 
C, ,- 	I. F 	1. 

19/ I 
41 	A • 

FPX 	ft.ol 

• 



L 7 11;8.50 

78.90 

Local travel 	20 trips, 40 miles at: 0 .135/mile 

PLrking  20 days at 3.90/day 

,t1IN 	 ;( 11 0,, 	 ():T, 

A..*C2 mkt 	 S:C.,:ATutt 

3T11-_- tan icht:rl  I 

71.1it;-,:tor of. Coittrati-rts  

EXHIBIT A—SUPPORTING SCHEDi,nE 	 If /.or sp,./ec 	li.eeded. ;,st,  r e vetie) 

(ST COW (5/ --- UM oEs.c2.1: 	(sic p.,,h/c 5) 

C:ATE Of Sut,-,4iSSr.OT4 

1 

TOTAL TRAVEL__ 	226,00 
• 

, 	9 	OM Telephone 	 /L hours x0.31 	 105. '48 
. 	_ 

Xeroxing 	 . 06/1m,Ise 	.500 copip,s at . 06 	. 	30 . u0 ; 	 —1 
. 	 Courier 	 3 t-ap-s-  at 10/tap ' ' 	 .5 (  . 0 

. 

TOTAL ODC 	 411 .40 

• 

I 	I. !--,-,,-S A!4T EXECUTIVE 4OENCY OF THE U?-T' SlAnS  COYERN..(vot r-Erf•OT,,FD ANY REviEw Of youg Accol.,,,is Cl tECC.-_''..S u-4 CON!-=it ItO-i, N,ITII k .-'  

OH .HT tr1,.1 CONTRACT 01 5.0T.COT-4IRAC1 ‘vitTite-4 NTEI,AsTr.-,Ave ,,,c,afis? 

TETEPriONE NumR.ER/EITCR4S)ON 

(703) 756-4110 

TOu REOurRE 	USE Of ANT GO 	 Floetr,ri- 	/,E 	 ,,,C1 of  

	

11121 TES 110 NO 	1,-1. 	 e4It 

gEOVizE C-C;‘,CITro..(N1 CONT RACT f:T.TA,C,1140 	 1111S 110 000) 

rts 
	

140 
	 0 	 rA((,rs 	 io,Ns _ 	_ 

IY. 00 iou 	 (0'. do j.mr bare' 	 (iR&Di )Proje,i)) FO-IH SA4E  01 ;VARA* WOO(CAlLED 101 tT TH(S 
PROPOSED CONTRACT? 

(j I1S 	mo 	„1. 
COST 	coNFol. W111.1 TM( COST PRINCIMES SET FezTH IN AGENCY R.C.t.A..A.11Ca•S? 

Tf 540  (//' 	 re. eri• 	itfarait paiTI 

Or no:qA I. F0.7,..'4 	(IC 71) 

	

I 	'rES 	HO (If Ir.. 	 :I.:4%) 

	

p4,...AE 	,Nr!;:,̀ REIS OF %EYTEKING 0/ FTC! 'LT 101,40,v,Dum 	Mr. Patrick Duffy 

DCAA, 5600 Columbia Pike, Rt. 319, Falls Church ,VA 22041 
_ 

J 

I 	 T!RA. 

JR3 Associates 

i CC'S-I a NO. 



UNITf-1) STATES ENVIRONIAENITAL PFWili--(:•110N AC; 
WASH NG TON, D.C. 204 60 

OFFICE OF ENTORcEw,ENT 

JU L 2 1980 

SLI0,iv;CT: Technical Suppolt for ;;711forcc,flent Actions Respecting 
Hooker Chemical Corp. in Niagara C011ui:y 1  N.Y. 

FROM: 	Francis J. Biros 
Hazardous Waste Enforr,,Tient Task Force 

TO: 	Paul Nadeau, 
Project Officer, FIT Contract 
Hazardous Waste Site Control Branch OWPO 

Attached are docuents requesting FIT support for the subject 
enforcement actions. Enforcement actions respecting the Hooker 
Chemical Corp. Hyde Park and Love Canal sites .are nationally managed 
cases handled through the Hazardous Waste Enforcement Task Force. 
TDDs and other documents for the following tasks are included. 

1) Geotechnical Site Assessment of Hyde Park Landfill. 
(Subcontract) -- Note that site access must be arranged 
through the Hazardous Waste Enforcement Task Force, 
Project Manager -- Chuck Morgan. 

2) Survey of DOD activities in Niagara County, N.Y. (FIT taR) 
Project Manager -- F. J. Biros. 

We request expeditious handling of Mlo.se 	 'r)n 
is essential to prepare for negotiation sessions a,-)d 
scheduled in July 1980. We appreciate your quick )Se io ,Th's 
technical support request. If you require any additional 
please contact me. 

Attachment 

cc: Lamar Miller 

Exhibit D 



6, Comp!eion Date: 7. 	ri,:fz;;;•_,-r_e Info: 

F.] Ys iJ No 

' 

. 	Specific Elements:  (1) Hydrogeological  assessmEnt of _ 	10. Interii,t Deadlines 

landfill site  
(2) Evaluation of subsurface materials storage _ 
(.)  Technical  -consultation concernings  

methodolo:ies employed applications at 

BTF 

13. Aut 	DPO: 

• 

(Signature) 

15. Received BY: 

. 	(FITL Signature) 

• I 	Sheet 1 
sht,et 2 

• 
Shq 4 

— I:ITL Coro/ 
C.Anary DO Cooy 
PInk 	Ccmrr.cts,%9 Officer's Cooy fWeihinvtort. D. C.) 
r_,0104rtrod 	Pror.ct Officer* CODY (W001̂ 910^, D. C.) 
0 	f'ttoto.:c,Cty to E & E NM (Washirtoon, O. C.) 

SITE ROJEC 

ecology and c-;nvi_coli.1-r-icrit, 

IJ At-ta:-Ited Estimated 
...A•ogust 1.1  19 	. rj Pick Up 

.• General Task Desription:., • c-aotechnir.:al Site Assess'.nent of Tirde  Park 

. 	Hyde Park and findin s 	 I 

. (4)  Preparation of Affidavits :".andLor  expert 

testimony _ as specified by  task rnanaz_er  

(5) Report of findings and conclusions 

11, Desired Report Form: 	Formal Report M 	Latter Report 	 .• • 

Other (Specify):  Interim consultation, -Affidavits, expert testfmony • : 

17 COMMENTS:_ A 	 to.,  Hyde Park 7._ -•ndfiLl  must be arrangedthrol)h 

• 

„. 

Mediurn 

0 Low 

4. 

Yes 

5, 	EPA 7..ite 

• de ntif eat on 

Number 



SU3CONTRACT SCOPE OF WORK • 

':.:.:Contract Title 

Geotechnical.Site Assessment of. Hyde Park Land.fill. 
„- 

2. .nPeriod of Performance 
• 

- Effective ASAP and .iasting through approximately 
August 1,'1980. 

..Proiect Manager  

Chuck Morgan (744-335) 
, U.S. Environmental Protection Agency 
Hazardous Waste Enforcement Task Force 

. 401 M Street,' S.W. 
Washignton, DC 20460 
A202) 755-0940 - 

. Statement of Work 

' Hooker Chemical Corp. disposed of more than 80,000 tons of 
'-,chemical waste at the Hyde Park Landfill from 1953 to 1975. 
:Migration of wastes from the site has been noted since 1964.. 

Hooker disposed of wastes at the landfill by dumping truckloads 
of drummed or liquid wastes into open pits, followed by 
backfilling the area. Pollutant migration from the site occurs 
through surface waters, groundwater al-id air. There apparently 
exists a great capacity for migration of wastes from the site. 
The potential for and actual migration must be better defined 
'to establish the scope and affected area of pollutant eontami-

% nation at the landfill. 

-Futher, Hooker, has alleged that certain areas adjacent to the 
site have been used as a municipal waste landfill. A geotechnical 

.:'verification of this report is indicated. 

a. Scope of Work  

1) Hydrogeological assessment of the landfill site using 
combination of resZiivity measurements, electromagnetic 

A 
Measurements, and ground penetrating radar. 

2) Evaluation of subsurface materials disposed .at the 
landfill using remote EM and radar measurements. 



; .To be negotiated,  by E 	Inc. 

'Administrative Information  

Name and address of consultant: 

3) Technical consultation concerning iethodologies cimployed, 
applications at the Hyde Park Landfill and results, of 
the study. 

Prepare affidavits and provide expert testimony as 
reqUested by' ProjectManager. 

:'Prepare .formal report of landfill evaluations, findings 
'and conclusions. 

Travel to and from Niagara County, N.Y. 1;,.ndfill site, 
.Washington,  D.C. and Buffalo, N.Y. as 'requP.ste.d. 	. 

• 	• 

5. Schedule of Fees 

To be specified by E & E, Inc. 



SUBCONTRACT JUSTIFICATION 

LLain Leote sensing techniques may be useful in dett-imii;ing the 
of subsurface soil and groundwater contamination et )1yde 

Park. Landfill. Migration and plume of contamination may be defined 
:.1-rnre rapidly using these remote sensing techniques than by use of 

..-ire conventional core and well drilling methods. A rapid definition 
of these site conditions is necessary because of ongoing negotiations 
en,1 pendency of court hearings concerning Hooker Chemnical Corp. 
:nforcement actions. 

.-rn addition, Hooker has made allegations concerning the quantity 
• and L:ype of buried wastes on site which may be pertinent to the 
case. Remote sensing EM and radar techniques will be useful in 
defining and mapping the location and extent of contained and 

"uncontained buried wastes. 

:Since FIT facilities are not equipped with remote sensing 
'instrumentation, an appropriate consult—s-I-Tott_ 
through 

—
through the FIT contract mechanism A credible.perienced 
consultant in geotechnical assessm t mlis-t —i=etained who has 
app:opriate field instrumentation capability and is prepared to 
provide consultation and court testimony for the Hazardous Waste 
Enforcement Task Force. 

•• 
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- 

•.1 L. .TDD 
0 2- 	31d ?;7A:7•••_;e., 	im [1 , 	1] ,13 
o 3-  Praspct:5:2 3137,-i:s 13 t• 
E] 4. 	Bid P1-5,r; 	 r1/or 	,11,s 

0 5 .. Sole Soovca 
1] 6. 
o 7. 

3' 

SCa7-7- _ 
EPA 

31 Dcacamber, 1981 .- datF,  of 

iby 	0 4? 
.E&E 

e• timated curpleticn 
Total 	't cot for ii-as effort. is 	4:57T  _0±1,p 

2. Y royal 

(74 e7-1 
FL Gr4 Picw 

The at-_-1-Lachz..,d.. 	is.  fix:,:ca 	 TOD ro. HQ-6110 ,01 has b =41 
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1-•""•1 

cT:tractor c•-b,x) 	Dr. Has 	• 	 ,D3F S ecfc  

A 	• 
of this pscopc.sed co n tAr actual 

)1/4/ot 
rani Mase...r 

A 	:70.0 

EPA Ccntracting Officer 	Date 
(if cost ± > $10X) 	• 
(if flYed pEic> $25K) 

P.1-7P2:cved• 	0 
discr,z,1•Loved. 0 

Exhibit F - 

P 	Fin ant:: 	 Date- 
(if cost A- > $10K) 
(if fLxed LJr3L 	> 25X) 

Pf•-.1E:so 

b  

EPA Project OfficT- 
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NPY,0 
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. 	• 	• • 	• 	• 	• 	• 	.. . 	. ' 	• 	. 

•I• 

f 	;,!(:).iTH 	 ‘,/A. 	2 -<,-3, 	. -?1,`3 

• y.; 

01;P: 

Hai_ Snyder, 
• . 	_ 	. 

• • 	Jack E. Wilson 
• N1M0 Contrcts Coordintor 

7):4JA: 

. Subjc•t:- . 	. 	• 	. 	•.. 	. - 	:TDD EQ-3110-01, Requt for Consultinc,  Seri,ris 
„,...„.T...,,;,,y, -. Co Suyport Hooker Clical and Plnstics - ., 

	

- 	.- -::•. ... -• Corporation nagOtialoAs. 

	

... 	-..„.• 	 ,. :- 	- -: - 
.1) TDD EQ-3110-01, 0,-::!): 3, 1931 

' 	. . 	- 	...-..:.• 	. _ 	-.'.: .1)- PO No, 1246, D.. -:". -.7.-A 1.!on 	. 
.y --- 	;-..- 	• 	3)1.'0 No. 1347, '',J,-.--. Dv..1. Twedoll 

_ 	4) PO No. 1843, -7)-,3E Soientific. Crpocation 

.2 	A IT (fJt 	63-01 O56 

Tn Reply 11cfer To: 	TDD HQ-3110-01. 

The Pi-j:ac.h-ld TDD rc_qols EE, TAC. to 	the subject 
3.1C1110,2S from 1 Cc!-toh-r, 1931 throuh 31 Deco her, 1931. 

This WD Laqas. tiiree subis for con:oilLiag se-rNices 
which in two csos will excecd $25,000, thus, your ,Ipproval is 

, required. 	 - 	 = 
The individual consultants ad tholc respective hourly rates 

remain the snre 	in the past thr-e 	(I)a 8010.)d). 
The attneold table pro-vido.s rta 	 of the 	• -itt. finarIct,1 

status for the subject consultant support. .An .1.1-.1unt of $23,884.59 
(say $25,000) in addition to the available unspent c,Ir,.y,.)ver from 
previous Flooker related. TDD is, is required to fully fi d this 
subjeet TDD. 	 - - 

rolir• 	p qP1 of the use of 
	

c.onsults 	;,.;1 
lit,d cost of $23,000 over already itiad 7 

c, qurtsrd. Pleae indicate your c-,,loulc.?.oce heiou c,-Ad atuai a copy 
to me. 

- • 

JeCk E. WUson. 
N2M0 Contracts Coordinator 

Concur with above: 	
• 

. • . 

. Commr2nts:- 

Bill Topping, Cout-T„-ctag 

 

Date 
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RENEWAL OF SUBCONTPACT SCOPE 'OF JrK 

(2,-)1tract Title 

nior n,•:_golation :support team for technical support in 
Ch,7,als and. Pl,ics Corp. •negotiations on the S-Area. 

ned 102nd 1317.rct Landfilly;- 
C 

2.. Period of PerfoI:Aance 	
_ 	

• - . _ . 	, . .  

ffctive ASAP Jimd 1a tj 1-hru 

• . 	. 
3. 	loro_jP.c.t.. Mai-lacier 

Chuck ora.ti (W1.1-527M) 
jg Eilvivonmental 3:votection Agency 

oE H,71:4a1:dous Waste Enforcement 
401 M St , S.M.. 
Wa5.hington, D.C... 20460 

• • 
4. Statmant of Work 

A. Background . 

	

- 	• 	 • 

The Hooker Chemicals and Plas'tics Corp. di,,po.--1.-2d of chomieal 
wastes from their - chemical manufacturing proci,-Id at their 
'74a(j-ira Falls plat at the S---Aro.a ,-1.0a. 102nd S'c_c 
Chemicals from the waste disposed of at these laudills have 7o(-.Ein 
identified as migrating from the 

The Ywigra ing c_heinicals are>, present in suffjci ent (uant t as 
-0 -,ose 	 ,1,.nt to human health. 	W,-,t'iler c-:Y:3_ng the 

has yoixd wi:-11 Hooker's wastes and leached i7,111:ouc.jh the 
and into ;_he 1),Idlo(°‹. At the S-Area the wastes have migrated 
Lhcough the overburden and bedrock into the water treatment 
plant for the City of Niagara Falls which is adjacent to this 

The wastes which have penetrated the 3_r•(1(.k have 
beneath the ITiagara River. At the 102nd Stre,=,I-., he - ,,->Lf,3 have 
igEahed through the overburden into the Niagara River, ,An 

in.ernational boundary of tha United States. 

. .B. Scope of Work • 	. 	 . . 	. 
,.' 	 • 	- 

. 1) AdviSe and consult with-  the Project Manager-  on matters 
c_lo-ocerning inigration of pollutants in soil, geohydrolo9y, and 

-. c1-1 emi I st.y... 	 • , . . . 	..-.,.. 



:) Pcticipate in niatling seions 	..necoscy 
.:%eci.ned by 	 tlo detecioine ,-7)17,c(--;pci,aLe 

Iya clean up t.he sttes and eliinatle 	 ,15.(jr:ation. 

as 1,1ftnc.ss in fields (DE •. -;)-.:. 5.al.;..zation'in the 
nt o--:,2,-)titions arc not 5- ucco_ssful. 

a/1::fidavits (if necessay), to document 
flata •J:c.vins for use- in 1-- otiatl1ons and/or lit1gaticn7.. 

• , 
5) 	Tv(-0L 	 7(17n:k .City, Albny, 

Yok 
woving sessions, ocotiiAtions, and 

. 	. • • 
.of ITcos..- . 	- 	 - 

. 	 hula by the hour., .0-,7! ork 
is antici.; The. 
jouior/middle Ivel sr;ii5J(.71. rIssistanc,.1-„, Tf:a ,2h 	suo2ot, 
cost estimation support, and clarical/seG•cetarial supt)ot:t- .. 

ThQ total number of consulting service hours estimated 
for each L,!nior leveI scientist is estimated at 500' hours for 
he pF.viod Jtme 1, 1981 to September 30, 1981. 

5) Administrative rnformation • 

Spcializations needed for team: 

A. Soil_ Scientist; 

3, Geohydr:ologist; and, 

. (77.. Chemist with analyticill (171k7mtst•Ey 	oi 

rc1ck'd paper 
	

(1 et.• 

^S. 



Y j.\ 
4 	ik•-edi L. 

13!LLING 
ID 	P P. SS- Sr'MP As "Ship To" 

7colov r•nd 
1700 N. 1-!oore St. 

71.209 . 

Sf,..2.7.: ,.1H.'S In the 

1 	T(- 	-i_ 	D ot.,-.1 a 

• • 	-* . 

• ; 	. 

• 

•.. 	- 

::-.:- 	• 	•• 	. 

I 

•..• 

- 	f 	•!. 

- 

, 
.,-; 	-7 	': 	• - 	:'' 

..1:3;37 - 	; lii 71 
	

1.T131:1:41, 	-Zji. -̀')S 	0 , 	. 	:- 	._ ... 	:- 
... 
- 	-• 	,•: 	- (Lon • 

Si -1 ,. 	: . 	.---'. 	• '' : :'-'4ii.- ',/'.A! 
Liee 1/..ewirse 

,t 	1:'.1 

• 

• 0.- -.1:;:t IV 11CMI t-; 1T .1 tirY 
. 

L.I :1 r 

__ . 

. 

.1 

Al 	1 1..) 3rdl 

. 	. 	. 	. 
This Purohese Order replaces PO #1772 and provides- 

_ 
• for the continuation of the technical support 

• 

pcovided in regacds to the Hooker Chemical and 
_ 	. 

--- 

. 

I 

T 
_ 

"Plastic Corporation nagotiaticzns. 	The period of 

. ... 
performance is 1 October, 1981 through 31 December, 

1981, in accordance with TDD HQ-8110-01 attached. 

• 

. 

= 

-•• 

-1 

1 
 j 

 
ALE 

NiE 
, 

All eUort ,-_-,T119t be approved In 2dvance of work by 

I 

Chuck Morgan of the EPA and Jack Wilson of _E&E 

703/522-6065. 	Labor cost for Sam Fogel and 

T - 

. 

Neil Shifrin NTE $47.00/hr.: 	Total labor cost to 
. 

$23,500 luolude re-sonable support services NTE $23,500 

Travel subsistence and G & A applied to travel 

$2,000 NT E $2,000. 	. 

All invoices to include copies of hotel charges, 
_ 

airline tickets and auto rental receipts as 	• 

appropriate. 	Total authorized Pucchase Order 

amount NTE.$25,500. 

_ 	 • 	 . 
. 

. . 

I- 

_ 
- 	 - 	-, 	•• 	. 

_ 	 - 
- 

- ' 

'!"-, 0 	1343 

• 

'If_'f',7; ,̀!:.: ::' !'1.:.•I 1,‘"\l'i-.; 

,i) ' s I.:: 	_ ...,_„ 	, _ 

.,:'t`.1? 
- 

1•-•-ro,q:___ ..._ ____ ___ 	_.. 	_iy:YKY .z‘70t_IIFYiii.3:. 	_ 



-• 
• •-. 	-.• 	• 

- 
. 	• 

o,tr 
oft :Itt 	 !•••,,,f() 

1 8 6 

• 

••• 

1 	
. 

- 	to include copies of hotel charges, airline 

tickets and auto rental receipts as appropriate. 

Total authorized Purchase Order :ilount NTE $27,000. 

• • 	• 

 

  

pc: 	r Tht, 
 

.12 	 OF-31:3FR 

• "1 . 
rcology and T'avironment Inc. .. 

Srce As "Ship To" 
TP 

 TO 	1700 N. Moora St. 
Arlington, Va. 22209 

ATTENTION: . 

• . 	. 	• 	. 
Dr lt Ben L Mason. -;•-
7601 Long Pine Dr. - 
Spiingfield, Va. 22151.- 

• 

HI_Jt.12.11 
ITEM 1 	- 

• • 	 ...'.511P-TION 	 1,NTITY 	UNIT 
AmOUN ..  

This purchase order replaces PO #1772 and provides 

for the continuation_ of the technical support 

provided in regard to the Hooker.  Chemicals and 

Plastics Corporation -nagotiations. The period 

of performance is 1 October, 1981 through 31 Dec., 

1981 in accordance with TDD HQ-8110-01 attached- . 

_ 	 , All effort nrust be approved in (3.,.!Arlr, .of 7,ork 

by Chuck Morgan of the EPA and Jack Wilson of E&E • 
_ 

(703/522-6065). Labor cost to include reasonable 

support services NTE $25,000 NTE. 	025,000 
_  • 

Travel and subsistence NTE $2,000. All involces 
• 

NJ' 	 $2,000 

- 

O. 

1 - 



i.-••••.•1 	• 	 • 	-1, 	 ,••••• 7,1t 	 •<, 	 - I 	• 
,c1.1 	 ) 

- 

• VIA: _ 	 . 	 _ 

• . _ 

I 	:IL ;4: 	
..c.-1.1zo_ Va. 	22209 

- 	.. • 
0 
	

7,(r.s. 133 	- • 
,,A-c_od 	 22141 

06 , 	C,;1 	 •( 487.1. 
1.,/ 

iinc 
Th.!: F..- '1‘ent)r.n.t:1;;3: 

r•I 	••• " 0170-MT111 

Tnc. 

1700 N. 	 „. 
	 As "Ship To" 

. 	, 

P•11.J.`,'•BE1 	 • DEL3CRIPTIONI QUANTITY 	1.31.111" 	
At.101.R1r PRICE 

for the continuation of the technical support • 

_provided 5.n.,resax- ds to the Hooker Chemical ;4nd 	' 
_ 

Plastic Corporation ngotiatioas. The 'period- of 

	 performance is 1 October, •1981 through 31 Dec—, 

1981 in accordance ±th TD HQ-8110-01 attached. 

_ tThis Purchase Order replaces POIL #1.771 and provides 

Ali effot mist be appoved in advance of cork by 

Chuck Mor.gan of the EPA and Jack Wilson of E&E 

1 (703-57:2-6065). Labor-  cost for Tedell NTE $36.80/ 

hour. '7,)17.21 Tabor Gost Lc) -in.cluda reasonable 	• 

:;2ort 	vici:s NTE $13,400. __ .....  

_ITravel and subsistence NTE $2,000. 

All i7r)oices to include copies of.  hotel charg,--_s, 
._ 	. 

airliec tickets ad Luto rental .1.7.-Lpts as 

appropriate. Total authorized Purchase 01.- der 

• . 

. 	. 	• 
. 	".' 	• 	• 

$1800 

i

14TE 	,(4  

amount NTE $20,400.  

• 

NTE 	$2,000 
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