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DEP,IRTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
SOLTHERN BUREAU OF REGIONAL ENFORCEMENT 

70 EAST CLEMENTON ROAD 
THE PAINT WORKS 

GBBSBORO. NEW JERSEY 08026 

CERTIFIED MAIL 
RETURN RECEIPT REOUESTED 

Mr. Barry Nuss 
Shieldalloy Metallurgical Corporation 
West Blvd., P.O. Box 768 
Newfield, New Jersey 08344 

Re: Administrative Consent Order ( flACO1*) 
Shieldalloy Metallurgical Corporation 
NJ0004103 
Newfield, Gloucester County 

Dear Mr. Nuss: 

Attached hereto is a f u l l y  executed ACO prepared by the New 
Jersey Department of Environmental Protection ( l*NJDEP1v) pursuant 
t.o the provisions of N.J.S.A. 58:lOA-lOb and d. 

The attached document was signed by NJDEP on June 28, 1991 and 
is the effective date of this ACO is June 28, 1991. 

If you have any questions concerning this ACO, please contact 
Mary Simpsori at (609) 346-8032 or by letter through this Bureau. 

This Bureau anticipates your continued cooperation in assisting 
us in the prevention and control of' water pollution in New 
Jersey. 

Very truly yours, 

Edward H. Post, P.E., Chief 
Southern Bureau of 
Regional Enforcement 

MS : me1 
Enclosure 

New Jersey is an Equal Opportunity Emp!Dyer 
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cc: C h i e f  L. Livingston, Permits Admin. Branch, USEPA Region 11 
Pa t r i ck  Durack, USXPA Region I1 
Gloucester  County H e a l t h  Department 
Divis ion of Hazardous Waste Management, Bureau of 

Wastewater F a c i l i t i e s  Management Element 
Ground Water Q u a l i t y  Management Element 
Sandy Kritzman, Superfund Coordinator 
John Renel la ,  Deputy Attorney General 

Federal Case Management 



bcc: Region/Post/Weigand 
Callahan 
Simpson 
Donna Gaff igan, BFCM 
Division/McCafferty 



Office of 
the Director 

state of neb0 pettsq 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
C N  029 

Trenton. N.J. 08625-0029 
(609) 292-1637 

Fax # (609) 984-7935 

IN THE MATTER OF 

SHIELDALLOY METALLURGICAL CORPORATION: ADMINISTRATIVE: 

NEWFIELD, GLOUCESTER COUNTY ORDER 
CONSENT 

This ADMINISTRATIVE CONSENT ORDER is issued pursuant to the 
authority vested in the Commissioner of the New Jersey Department 
of Environmental Protection (hereinafter *INJDEP" or "the 
Department") by N.J.S.A. 13:lD-1 et seq. and the New Jersey Water 
Pollution Control Act, N.J.S.A. 58:lOA-1 et seq., and duly 
delegated to the Assistant Director of the Division of Water 
Resources pursuant to N.J.S.A. 13:1B-4. 

FINDINGS 

1. The Shieldalloy Metallurgical Corporation new shield alloy^^), 
a New York corporation, owns and operates a 61.6 acre speciality 
alloy manufacturing facility ("the facility") located at Block 7, 
Lot 7; and Block 26, Lots 1, 4 ,  5, and 16; Borough of Newfield, 
Gloucester County, New Jersey. Previously, from the early 1950's 
to September 1990, Shieldalloy had also conducted chromium 
manufacturing processes at this facility. 

2. Past practices at the facility, including the discharge of 
chromium contaminated wastewater into unlined lagoons, have 
caused ground water contamination at and emanating from the site. 
In 1979, Shieldalloy began a program to recover and treat ground 
water at a rate of approximately 80 gallons per minute ( rrgpmtt)  
under Departmental guidance. 

3. On September 5, 1984, Shieldalloy and NJDEP entered into an 
Administrative Consent Order ("the 1984 ACO") which required 
Shieldalloy to conduct a remedial investigation and feasibility 
study (t9RI/FS1s) of remedial measures for the on-site and off-site 
ground water contamination, and to continue the ground water 
recovery program. The 1984 ACO was executed in response to 
concerns that the existing ground water recovery and ion exchange 
treatment system was not fully capturing the chromium plume and 
remediating the ground water contamination. 
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investigation, it was additionally discovered that volatile 
organic contaminants were present in the ground water in addition 
to the chromium. 

4 .  On March 25, 1985, NJDEP issued a New Jersey Pollutant 
Discharge Elimination System (ItNJPDES1') Permit No. NJ0004103 
("the Permit1!) to Shieldalloy for the discharge of treated 
process wastewater and ground water, stormwater, and non-contact 
cooling water (which are pollutants, as defined by N.J.A.c. 
7:14A-1.9) into the Hudson Branch of the Maurice River via 
outfall 001. The effective date of the Permit was May 1, 1985 
and the expiration date was April 30, 1990. Shieldalloy 
submitted an application for a permit modification on March 5, 
1987 to allow for an increase of flow due to increased ground 
water recovery and for the construction of a new ground water 
treatment plant to treat this increased amount of recovered 
ground water. 
modification to include an ongoing, unpermitted discharge of 
non-contact cooling water and stormwater to the Hudson Branch 
commonly referred to as tt00211. NJDEP issued a draft NJPDES 
Permit on April 20, 1989 ("the draft") which contained water 
quality based effluent limitations for chromium which were more 
stringent than those listed in the Permit. 
proposed to revoke and reissue the Permit. 
yet been issued as a final permit. 

5. In August 1988, on behalf of Shieldalloy, Dan Raviv 
Associates, Inc. compiled information titled ItAttachment I1 to 
the Surface Water Discharge Permit Summary of Flow and Quality 
Measurements of the Hudson Branch and Projected Conditions11 which 
included documentation indicating that at ground water recovery 
rates under 400 gpm, there is an inflow of contaminated ground 
water to the Hudson Branch at a point down stream of 
Shieldalloy's NJPDES regulated outfall 001. 

6. On October 5, 1988, NJDEP-Division of Hazardous Waste 
Management ( ItDHWMfl) and Shieldalloy entered into another 
Administrative Consent Order ( Itthe 1988 ACOIt) because NJDEP 
determined that, among other things, Shieldalloy had not fully 
investigated and remediated the ground water contamination at . 
and emanating from the site. 
for Shieldalloy to begin operating a 400 gpm ground water 
remediation system as an interim remedial measure, which would 
discharge treated ground water to the Hudson Branch of the 
Maurice River through Shieldalloy's 001 outfall. 
constructed a new ion exchange ground water treatment plant ("the 
treatment plant") to comply with the 1988 ACO and began the 
operation of the treatment plant in July 1989. The 1988 ACO also 
required Shieldalloy to perform a site wide RI/FS and conduct 
other interim remedial actions. 

7. Part IV, page 13, Table 1A of the Permit sets forth specific 
parameters to be reported on Discharge Monitoring Reports 
( r t D M R ~ t l )  and identifies discharge limitations f o r  each parameter. 
Shieldalloy submitted DMRs to NJDEP as required by the Permit for 

Shieldalloy has also requested a permit 

The draft also 
This draft has not 

The 1988 ACO included a requirement 

Shieldalloy 
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the periods of June 1, 1987 to April 30, 1989 which demonstrated 
that Shieldalloy had violated the discharge limits of the Permit. 
On June 29, 1989, NJDEP issued an Administrative Order and Notice 
of Civil Administrative Penalty Assessment in the amount of 
$502,000 for the aforementioned violations. On July 25, 1989, 
Shieldalloy formally requested an Administrative Hearing on this 
matter. 

8. Shieldalloy subsequently submitted DMRs f o r  the period of 
June 1989 to April 1991 which is attached hereto as Appendix V 
and incorporated herein, which demonstrated that Shieldalloy 
continued to violate the discharge limits of the Permit 
sporadically up to and including the monitoring period of July 
1990. Shieldalloy is currently complying with the discharge 
limits of the Permit. 

9. Shieldalloy performed a treatability study dated February 
27, 1990 to determine the cause for the inability of the treatment 
plant to meet its Permit limitations while complying with the 
pumping rate in the 1988 ACO. This report indicated that the 
ground water contained colloidal metals limiting the treatment 
efficiency of the treatment plant. 
are ongoing by Shieldalloy. 

Further treatability studies 

10. Based on these FINDINGS, NJDEP has determined that 
Shieldalloy has violated the Permit and the Water Pollution 
Control Act, N.J.S.A. 58:lOA-1 et seq., specifically N.J.S.A. 
5831011-6, and the regulations promulgated pursuant thereto, 
N.J.A.C. 7:14A-1 et seq., specifically 7:14A-1.2(c). 

11. Based upon the information available to the parties on the 
effective date of this Administrative Consent Order and to 
amicably resolve the above matters, the Department and 
Shieldalloy enter into this Administrative Consent Order without 
trial or adjudication of any of the facts or issues contained 
herein. 

ORDER 

NOW THEREFORE IT IS HEREBY ORDERED AND AGREED THAT: 

12. Shieldalloy shall comply with the terms and conditions of its 
Permit except as set forth by the terms and conditions outlined 
in paragraph seventeen (17) below and Appendix I. 

I. ENFORCEMENT COMPLIANCE AND MONITORING SCHEDULE: 

A. TREATMENT OPTIMIZATION STUDY 

13. Shieldalloy shall conduct a Treatment Optimization Study to 
determine the actions Shieldalloy will implement to comply with 
Permit discharge limitations while also maintaining the ground 
water recovery pumping requirements of the 1988 ACO. 
should include, but not be limited to the following: 

This study 



a. a concentration monitoring program to monitor the Total 
Chromium content of the ion-exchange discharge as it leaves 
the ion-exchange plant vis-a-vis the concentration of Total 
Chromium and flow rates at outfall 001; 

b. the feasibility of utilizing equalization or surge tanks in 
order to increase pumping efficiency; and 

c. any other interim measures that may be utilized for 
increasing the groundwater recovery/treatment system's 
ability to meet the 400 gpm continuous pumping requirement 
while maintaining compliance with the Permit limits. 

The results of this study shall be summarized and submitted to 
NJDEP on or before September 15, 1991 along with a proposed 
compliance schedule to implement these measures to meet the 
Permit discharge limitations while maintaining the ground water 
recovery pumping requirements of the 1988 ACO. 

14. Shieldalloy shall, within forty-five (45) days of receipt of 
NJDEP's comments on the proposed interim measures and compliance 
schedule, submit a revised Treatment Optimization Study and 
compliance schedule incorporating NJDEP's comments. Upon receipt 
of NJDEP's final approval of the study and schedule, Shieldalloy 
shall begin to implement the interim measures in accordance with 
the approved schedule. 
of this Administrative Consent Order. 

The approved schedule shall become a part 

B. INSTREAM SAMPLING REQUIREMENTS 

15. Shieldalloy shall conduct instream sampling for total 
suspended solids, total chromium, hexavalent chromium, and stream 
flow which should include, at a minimum, samples obtained at 
sample points upstream of Shieldalloy's discharge point 001, 
immediately downstream of 001, downstream of the ground water 
recharge point in the stream, and in the non-degradation area of 
the Maurice River upstream and downstream of the confluence with 
the Burnt Mill Branch, including the sample points listed in the 
July 12, 1990 report by Dan Raviv Associates, Inc. on behalf of 
Shieldalloy which is attached hereto and incorporated herein as 
Appendix 11. 
for a one year period, with at least two sets of samples 
conducted during the assumed low flow period of August 15 through 
October 15. 
be submitted to the address listed in paragraph twenty-eight (28) 
below in accordance with the schedule listed in paragraph 
eighteen (18) below. 

This sampling shall be conducted twice-quarterly 

The reports summarizing the quarterly results must 

C. EFFLUENT MONITORING 

16. In addition to the monitoring required in the Permit, 
Shieldalloy shall conduct 1.) a chronic toxicity characterization 
study and chronic toxicity biomonitoring in accordance with 
Appendix 111; 2 . )  acute toxicity biomonitoring in accordance with 
Appendix IV; and 3 . )  a Toxicity Reduction Evaluation (I1TREf1 1 as 



required in accordance with Appendix IV which are attached hereto 
and made part hereof. These studies shall consist of quarterly 
definitive acute and chronic toxicity tests (after the chronic 
toxicity characterization study is conducted) of the wastewater 
discharge and shall be conducted for at least a one year period, 
and reports summarizing the quarterly results must be submitted 
to the address listed in paragraph twenty-eight (28) below in 
accordance with the schedule listed in paragraph eighteen (18) 
below. After one year of monitoring, Shieldalloy may request a 
reduction in these sampling requirements. 

111. INTERIM ENFORCEMENT EFFLUENT LIMITATIONS AND 
MONITORING.AND REPORTING REQUIREMENTS 

17. From the effective date of this Administrative Consent Order 
until the effective date of Final Effluent Limitations in a 
final, effective NJPDES permit or equivalent NJDEP decision 
document is issued to Shieldalloy, Shieldalloy shall meet the 
interim enforcement effluent limits specified in Appendix I which 
is attached hereto and made part hereof. The Department shall 
use the interim enforcement effluent limitations in determining 
Shieldalloy's compliance with the terms and conditions of the 
Permit. 

11. PROGRESS REPORTS 

18. Shieldalloy shall submit to NJDEP quarterly progress reports, 
the quarters being January through March, April through June, 
July through September, and October through December of each 
calendar year. Each report shall be submitted to the addresses 
in paragraph twenty-eight ( 2 8 )  on or before the last day of the 
month following the quarter being reported. Shieldalloy shall 
submit the first progress report to NJDEP by October 31, 1991. 

19. Each progress report shall detail the status of Shieldalloy's 
compliance with this Administrative Consent Order and shall 
include the following: 

a. identification of the site and reference to this 
Administrative Consent Order: 

b. status of work at the site and progress to date; 

c. difficulties or problems encountered during the 
reporting period: 

d. actions taken or to be taken to rectify difficulties or 
problems ; 

e. an explanation of any non-compliance with any approved 
schedule ; 

f. an evaluation of performance of all corrective, 
remedial measures implemented to date: 



h. a copy of the DMRs and the Monitoring Report - 

i. a performance evaluation of all corrective remedial 

Transmittal sheet, Form T-VWX-014, for each month of the 
quarter; and 

measures implemented to date. 

111. PENALTY 

20. Within thirty (30) calendar days of the execution of this 
Administrative Consent Order, Shieldalloy shall submit a 
cashier's or certified check in the amount of $253,875 in full 
and complete settlement of the violations cited in the June 29,  
1989 Administrative Order and Notice of Civil Administrative 
Penalty Assessment, and those listed on the DMRs up to March 
1991, and made payable to IITreasurer, State of New Jersey1' and 
submitted with the white copy of Form DEP-062A (copy attached) 
to: 

Bureau of Revenue 
New Jersey Department of Environmental Protection 

Carroll Building 
CN 402 

Trenton, New Jersey 08625-0402 

21. This Administrative Consent Order will supersede the 
Administrative Order and Notice of Civil Administrative Penalty 
Assessment issued to Shieldalloy on June 29, 1989. 

IV. STIPULATED PENALTIES 

2 2 .  Upon a demand made by NJDEP, Shieldalloy shall pay stipulated 
penalties to the NJDEP for its failure to comply with any of the 
deadlines, schedules or interim enforcement effluent limitations 
or monitoring requirements of this Administrative Consent Order, 
including those established and approved by NJDEP in writing 
pursuant to this Administrative Consent Order. Each deadline or 
schedule not complied with shall be considered a separate 
violation. Payment of stipulated penalties shall be made 
according to the following schedule, unless NJDEP has modified 
the compliance 
hereinbelow: 

For violations 

For monitoring 

For compliance 

date pursuant to the Force Majeure provisions 

of interim enforcement effluent limitations: 
- < 50% $5,000 per violation 
> 50% $10,000 per violation 

and reporting violations: 

schedule violations: 
$5,000 per violation 

Calendar Days After Due Date Stipulated Penalties 

1-7 
8-14 
15-over 

$1000.00 per calendar day 
$2000.00 per calendar day 
$5000.00 per calendar day 



23. Any such penalty shall be due and payable fourteen (14) 
calendar days following receipt of a written demand by NJDEP. 
Payment of stipulated penalties shall be made by a cashier's or 
certified check payable to the IITreasurer, State of New Jersey" 
and shall be submitted to the address listed in paragraph 
twenty (20) above. 

2 4 .  If Shieldalloy fails to pay stipulated penalties pursuant to 
the preceding paragraph, NJDEP may bring an action for a civil 
penalty or assess civil administrative penalties for violations 
of the Administrative Consent Order or may institute civil 
proceedings to collect stipulated penalties. NJDEP may also 
bring an action in New Jersey Superior Court pursuant to N.J.S.A. 
58:10A-10 to enforce the provisions of this Administrative 
Consent Order or initiate any other appropriate enforcement 
action. 

25. 
Shieldalloy's responsibilities to complete any requirements of 
this Administrative Consent Order. 

The payment of stipulated penalties does not alter 

IV. FORCE MAJEURE 

26. If any event occurs which Shieldalloy reasonably believes 
will or may cause delay in the compliance with any provision of 
this Administrative Consent Order, Shieldalloy shall notify NJDEP 
in writing within seven (7) calendar days of the delay or 
anticipated delay, as appropriate, referencing this paragraph and 
describing the anticipated length of the delay, the precise cause 
or causes of the delay, any measures taken or to be taken to 
minimize the delay, and the time required to take any such 
measure to prevent or minimize any such delay. Shieldalloy shall 
take all necessary actions to prevent or minimize any such delay. 

27. If N J D E P  finds that: (a) Shieldalloy has complied with the 
notice requirements of the preceding paragraph; (b) that any 
delay or anticipated delay has been or will be caused by fire, 
flood, riot, strike or other circumstances beyond the control of 
Shieldalloy; and (c) that Shieldalloy has taken all necessary 
actions to prevent or minimize the delay, NJDEP shall extend the 
time for performance hereunder for a period no longer than the 
delay resulting from such circumstances. If NJDEP determines 
that Shieldalloy has not complied with the Notice requirements of 
either the preceding paragraph, or the event causing the delay is 
not beyond the control of Shieldalloy, or Shieldalloy has not 
taken all necessary actions to prevent or minimize the delay, 
this paragraph shall not be applicable and failure to comply with 
the provisions of this Administrative Consent Order shall 
constitute a breach of the requirements of the Administrative 
Consent Order. The burden of proving that any delay is caused by 
circumstances beyond the control of Shieldalloy, the length of 
any such delay attributed to those circumstances and all 
necessary actions were taken to prevent or minimize the delay 
shall rest with Shieldalloy. Increase in the cost or expenses 
incurred by Shieldalloy in fulfilling the requirements of this 



Administrative Consent Order shall not be a basis for an 
extension of time. Delay in an interim requirement shall not 
automatically justify or excuse delay in the attainment of 
subsequent requirements. Force Majeure shall not automatically 
include contractor's breach unless such breach falls within (a), 
(b), or (c) of this paragraph. 

V. GENERAL PROVISIONS 

28. Shieldalloy shall submit three ( 3 )  copies of any document 
required by this Administrative Consent Order by certified mail, 
return receipt requested or by hand delivery with an 
acknowledgement of receipt form for NJDEP's signature to: 

Edward H. Post, P.E., Chief 
Southern Bureau of Regional Enforcement 

Division of Water Resources 

Gibbsboro, New Jersey 08026 
20 East Clementon Road, Suite 301 South 

However, any penalty payments shall be made as instructed and to 
the address in paragraph twenty (20) above. 

29. All provisions of the Permit and the 1988 ACO shall remain 
in full force and effect and are not modified by this 
Administrative Consent Order. The enforcement compliance and 
monitoring schedule and interim enforcement effluent limitations 
are enforcement compliance requirements that Shieldalloy shall 
meet while working to meet the final effluent limitations as 
established by NJDEP. The enforcement compliance requirements of 
this Administrative Consent Order do not modify any provisions of 
the Permit or the 1988 ACO or any of the duties or liabilities of 
Shieldalloy thereunder. 

30. Nothing in this Administrative Consent Order shall preclude 
NJDEP from taking enforcement action against Shieldalloy for 
matters not set forth in the FINDINGS of this Administrative 
Consent Order. 

31. This Administrative Consent Order shall be binding on 
Shieldalloy, its principals, directors, officers, agents, 
successors, assignees and any trustee in bankruptcy or receiver 
appointed pursuant to a proceeding in law or equity. 

32. Shieldalloy shall perform all work conducted pursuant to 
this Administrative Consent Order in accordance with prevailing 
professional standards. 

3 3 .  This Administrative Consent Order shall not relieve 
Shieldalloy from obtaining and complying with all federal, state 
and local permits, as well as all applicable statutes and 
regulations while carrying out the obligations of this 
Administrative Consent Order. 

. .  



3 4 .  This Administrative Consent Order shall not preclude NJDEP 
from requiring that Shieldalloy apply for any permit or.permit 
modification issued by NJDEP under the authority of the Water 
Pollution Control Act, N.J.S.A. 58:lOA-1 & m., and/or any 
other statutory authority for the matters covered herein. The 
terms and conditions of any such permit or equivalent NJDEP 
decision document shall not be preempted by the terms and 
conditions of this Administrative Consent Order even if the terms 
and conditions of any such permit are more stringent than the 
terms and conditions of this Administrative Consent Order. 

35. To the extent that the terms and conditions of any such 
Permit, Permit modification, or equivalent NJDEP decision 
document are substantially equivalent with the terms and 
conditions agreed to under this Administrative Consent Order, 
Shieldalloy waives any rights it may have to a hearing on such 
terms and conditions during any such permit process. Under all 
other circumstances related to the terms of this paragraph, 
Shieldalloy's hearing rights are specifically reserved. 

36. All appendices referenced in this Administrative Consent 
Order, and all reports, work plans and documents required under 
the terms of this Administrative Consent Order are, upon approval 
by NJDEP, incorporated into this Administrative Consent Order by 
reference and made a part thereof. 

37. Obligations and penalties of this Administrative Consent 
Order are imposed pursuant to the police powers of the State of 
New Jersey for the enforcement of law and the protection of the 
public health, safety and welfare and are not intended to 
constitute debt or debts which may be limited or discharged in a 
bankruptcy proceeding. 

38. In addition to NJDEP's statutory and regulatory rights to 
enter and inspect, Shieldalloy shall allow NJDEP and its 
authorized representatives access to the facility at reasonable 
times for the purpose of monitoring compliance with this 
Administrative Consent Order. 

39. NJDEP reserves the right to require Shieldalloy to take 
additional action should NJDEP determine that such actions are 
necessary to protect human health or the environment. 
this Administrative Consent Order shall constitute a waiver of 
any statutory right of NJDEP to require Shieldalloy to undertake 
such additional measures should NJDEP determine that such 
measures are necessary. 

4 0 .  Shieldalloy shall not construe any informal advice, guidance, 
suggestions or comments by NJDEP, or hy persons acting on behalf 
of NJDEP, as relieving Shieldalloy of its obligation of obtaining 
written approvals as may be required herein, unless such advice, 
guidance, suggestions, or comments by NJDEP shall be submitted in 
writing to Shieldalloy. 

Nothing in 



41. Shieldalloy hereby consents to and agrees to comply with this 
Administrative Consent Order which shall be fully enforceable as 
an Order in the New Jersey Superior Court upon the filing of a 
summary action for compliance pursuant to the Water Pollution 
Control Act, N.J.S.A. 58:lOA-1 & w. 
42. In any action brought by the Department to enforce this 
Administrative Consent Order, Shieldalloy may raise, inter alia, 
a defense that Shieldalloy failed to comply with a decision of 
the Department, made pursuant to this Administrative Consent 
Order, because the Department’s decision was arbitrary, 
capricious, unreasonable, or otherwise unlawful. If Shieldalloy 
is successful in establishing that defense, then Shieldalloy 
shall not be liable for’stipulated penalties for failure to 
comply with that particular Department decision. 

43. Shieldalloy agrees not to contest the authority or 
jurisdiction of NJDEP to issue this Administrative Consent Order 
and also agrees not to contest the terms of this Administrative 
Consent Order in any action to enforce its provisions. 

44. Shieldalloy shall give written notice of this Administrative 
Consent Order to any successor in interest no later than ninety 
(90) days prior to transfer of ownership of the facilities which 
are the subject of this Administrative Consent Order, and shall 
simultaneously verify to NJDEP that such notice has been given. 
This requirement shall be in addition to any other statutory or 
regulatory requirement arising from the transfer of ownership of 
Shieldalloy‘s facilities. 

45. The requirements of this Administrative Consent Order shall 
be deemed satisfied upon the receipt by Shieldalloy of written 
notice from NJDEP that Shieldalloy has demonstrated, to the 
satisfaction of NJDEP, that all the terms of this Administrative 
Consent Order have been completed. 

4 6 .  HEARING WAIVER. When this Administrative Consent Order 
becomes effective, Shieldalloy waives its rights to a hearing on 
the matters contained hereinabove pursuant to N.J.S.A. 52:14B-1 
- et seq. Additionally, Shieldalloy hereby withdraws its July 25, 
1989 request for an adjudicatory hearing regarding the June 29, 
1989 Administrative Order and Notice of Civil Administrative 
Penalty Assessment. 

47. No modification or waiver of this Administrative Consent 
Order shall be valid except by written amendment duly executed by 
Shieldalloy and NJDEP, or by NJDEP‘s modification in writing of 
any of the provisions pursuant to the Force Maieure provisions 
hereinabove. 

48. This Administrative Consent Order becomes effective upon the 
execution hereof by all parties. 
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d. Is accompanied by a c e r t i f i c a t i o n  of acknowledgement t h a t  i s  
i d e n t i c a l  to the  wording spec i f ied  i n  Appendix H. 

49 .  Within fourteen ( 1 4 )  calendar days a f t e r  rece ip t  of the Department's 
wri t ten comments on the proposed l e t t e r  of c r e d i t ,  t h e  proposed t r u s t  
agreement, and t h e  proposed c e r t i f i c a t i o n  of acknowledgement, Shieldal loy 
s h a l l  modify t h e  documents t o  conform t o  the  Department's comments and 
resubmit them t o  t h e  Department. 

50. Within fourteen ( 1 4 )  calendar days a f t e r  rece ip t  of the Department's 
wr i t ten  approval of the l e t t e r  of c r e d i t ,  the  t r u s t  agreement, and the 
c e r t i f i c a t i o n  of acknowledgement, Shieldalloy s h a l l :  

a. Obtain and provides t o  the Department the  irrevocable l e t t e r  of 
c r e d i t  i n  the amount of $8,000,000.00 (e ight  mil l ion d o l l a r s ) ;  

b. Es tab l i sh  the irrevocable standby t r u s t  fund and depos i t  an 
i n i t i a l  amount of $1 ,000 .00  (one thousand dol la rs )  i n t o  the 
i r revocable  standby t r u s t  fund; and 

c. Submit an o r i g i n a l l y  signed dupl icate  of t h e  t r u s t  agreement t o  
t h e  Department accompanied by t h e  c e r t i f i c a t i o n  of acknowledgement. 

51. Shieldal loy s h a l l  maintain the standby t r u s t  fund u n t i l  terminated by 
t h e  wri t ten agreement of t h e  Department, t h e  t r u s t e e  and Shieldalloy, o r  of 
t h e  t r u s t e e  and t h e  Department i f  Shieldalloy ceases t o  e x i s t .  Shieldal loy 
s h a l l  maintain t h e  l e t t e r  of c red i t  u n t i l  the  Department returns the l e t t e r  
of c r e d i t  t o  t h e  issuing i n s t i t u t i o n  of termination. I n  t h e  event t h a t  the 
Department determines t h a t  Shieldalloy has f a i l e d  t o  perform any of i t s  
obligations under t h i s  Administrative Consent Order, t h e  Department may draw 
on the  l e t t e r  of c red i t ;  provided, however, t h a t  before  any draw can be 
made, the  Department s h a l l  not i fy  Shieldalloy i n  writ ing of the 
obl igat ion(s)  which it has not performed, and Shieldal loy s h a l l  have a 
reasonable t i m e ,  not t o  exceed fourteen (14) calendar days, t o  perform such 
obligation( s)  . 
5 2 .  A t  any t i m e  Shieldalloy may apply t o  the  Department t o  s u b s t i t u t e  other 
f inanc ia l  assurances i n  a form, manner and amount acceptable t o  the 
Department. 

B .  Cost Review 

5 3 .  Beginning three  hundred s ixty-f ive ( 3 6 5 )  calendar days a f t e r  the 
e f fec t ive  da te  of t h i s  Administrative Consent Order and annually t h e r e a f t e r  
on t h a t  same calendar day, Shieldalloy s h a l l  submit t o  the Department a 
detai led review of a l l  c o s t s  required f o r  Shie lda l loy ' s  compliance with 
t h i s  Administrative Consent Order. This cost  review s h a l l  include a 
de ta i led  summary of a l l  monies spent t o  da te  pursuant t o  t h i s  Administrative 
Consent Order, t h e  estimated cost of a l l  fu ture  expenditures required t o  
comply with t h i s  Administrative Consent Order ( including any operat ion and 
maintenance c o s t s ) ,  and t h e  reason f o r  any changes from t h e  previous cost 
review submitted by Shieldalloy. 



54. A t  any t i m e  a f t e r  Shieldalloy submits the f i r s t  cos t  review pursuant t o  
t h e  preceding paragraph, Shieldalloy may request t h e  Department's approval 
t o  reduce t h e  amount of t h e  l e t t e r  of c r e d i t  t o  r e f l e c t  the remaining of 
performing i t s  obl igat ions under t h i s  Administrative Consent Order. I f  the 
Department.grants wri t ten approval of t h e  request,  Shieldal loy may amend the 
amount of t h e  then  ex is t ing  l e t t e r  of c r e d i t .  

55. If t h e  estimated cos t  of meeting Shie lda l loy ' s  obligations i n  t h i s  
Administrative Consent Order a t  any time exceed t h e  amount of the l e t t e r  of 
c r e d i t ,  Shieldal loy s h a l l ,  within t h i r t y  (30) calendar days a f t e r  r e c e i p t  of 
wri t ten not ice  of the  Department's determination, increase the amount of the 
then ex is t ing  l e t t e r  of c r e d i t  so tha t  it i s  equal t o  t h e  estimated cost  as 
determined by t h e  Department. . -  

C .  Oversight Cost Reimbursement 

56a. Within twenty-eight (28) calendar days a f t e r  receipt  from the 
Department of an itemized accounting of a l l  costs  incurred i n  
connection with i t s  oversight functions of t h i s  Administrative Consent 
Order f o r  a f i s c a l  year ,  o r  any p a r t  thereof ,  Shieldal loy s h a l l  submit 
t o  the  Department a c e r t i f i e d  check payable t o  t h e  "Treasurer, S t a t e  of 
New Jersey" f o r  the f u l l  amount of t h e  Department's oversight c o s t s .  

b. For t h e  purpose of t h i s  paragraph, oversight c o s t s  include, but a r e  not 
limited t o ,  hourly ra tes  and hours worked by each individual and fr inge 
benefi ts  and overhead f o r  monitoring Shie lda l loy ' s  compliance wi th  t h i s  
Administrative Consent Order; reviewing and present ing comments t o  
Shieldalloy on materials submitted by Shieldalloy and conducting ons i te  
inspections; sampling and analysis  costs;  and copy cos ts .  

c. Shieldalloy agrees t o  pay oversight costs  pursuant t o  t h i s  paragraph 
not t o  exceed $100,000 annually, on a calendar year b a s i s .  The Department 
reserves the  r i g h t  t o  seek recovery from Shieldalloy of any administrative 
costs  i n  excess of $100,000.00. Shieldalloy i s  not agreeing t o  pay o r  t h a t  
it i s  l i a b l e  f o r  administrative costs i n  excess of $100,000.00 f o r  any 
calendar year.  

D. St ipulated Penal t ies  

57. Shieldalloy s h a l l  pay s t ipulated penal t ies  t o  t h e  Department f o r  i t s  
f a i l u r e  t o  comply with any of the paragraphs i n  t h i s  Administrative Consent 
Order according t o  the  following schedule, unless t h e  Department has 
modified t h e  compliance d a t e  pursuant t o  the  force  majeure provisions 
hereinbelow: 

Calendar Days After Due Date S t ipu 1 a t  ed Pena 1 t i e s  

1 - 7  $ 100. per calendar day 
8 - 14 500. per calendar day 

15 - 21  1,000.  per calendar day 
22 - 28 2,500. per calendar day 
29 - over 5,000. per calendar day 



5 8 .  Any such penalty s h a l l  be due and payable fourteen (14) calendar days 
following r e c e i p t  of a wr i t ten  demand by the  Department. Payment of such 
s t ipu la ted  p e n a l t i e s  s h a l l  be made by c a s h i e r ' s  o r  c e r t i f i e d  check payable 
t o  the "Treasurer, S ta te  of New Jersey". Each payment of a s t i p u l a t e d  
penalty s h a l l  include a l e t t e r  describing the  basis  f o r  t h e  penalty. 

V .  Force Majeure 

5 9 .  I f  any event occurs which Shieldalloy believes w i l l  o r  may cause delay 
i n  the achievement of any provision of t h i s  Administrative Consent Order, 
Shieldalloy s h a l l  not i fy  t h e  Department i n  wri t ing within seven ( 7 )  caiendar 
days of t h e  delay or ant ic ipated delay, as appropriate,  referencing t h i s  
paragraph and describing the'  ant ic ipated length of t h e  delay, t h e  precise  
cause o r  causes of the delay, any measures taken o r  t o  be taken t o  minimize 
the  delay, and t h e  time required t o  take  any such measures t o  minimize the 
delay. Shieldal loy s h a l l  take a l l  necessary ac t ion  t o  prevent o r  minimize 
any such delay. 

60. I f  the Department f inds t h a t :  ( a )  Shieldalloy has complied wi th  the  
not ice  requirements of t h e  preceding paragraph and; (b )  t h a t  any delay or  
ant ic ipated delay has been o r  w i l l  be caused by f i r e ,  f lood,  r i o t ,  s t r i k e  or 
other circumstances beyond t h e  control of Shieldalloy, t h e  Department s h a l l  
extend the  t i m e  f o r  performance hereunder f o r  a period no longer than  the  
delay r e s u l t i n g  from such circumstances. I f  t h e  Department determines t h a t  
e i t h e r  Shieldal loy has not complied with t h e  not ice  requirements of the 
preceding paragraph, or  t h e  event causing t h e  delay i s  not  beyond the  
control of Shieldalloy, f a i l u r e  t o  comply with t h e  provisions of t h i s  
Administrative Consent Order s h a l l  c o n s t i t u t e  a breach of the requirements 
of t h i s  Administrative Consent Order. The burden of proving t h a t  any delay 
is  caused by circumstances beyond the control  of Shieldal loy and t h e  length 
of any such de lay  a t t r i b u t a b l e  t o  those  circumstances s h a l l  rest with 
Shieldalloy. Increases i n  t h e  cost o r  expenses incurred by Shieldal loy in  
f u l f i l l i n g  t h e  requirements of t h i s  Administrative Consent Order s h a l l  not 
be a basis  f o r  an extension of time. Delay i n  an inter im requirement s h a l l  
not automatically j u s t i f y  or  excuse delay i n  t h e  attainment of subsequent 
requirements. 

V I .  General Provisions 

61 .  This Administrative Consent Order s h a l l  be binding on Shieldalloy, i t s  
agents, successors,  assignees and any t r u s t e e  i n  bankruptcy o r  receiver  
appointed pursuant t o  a proceeding i n  law o r  equity.  

6 2 .  Shieldal loy s h a l l  perform a l l  work conducted pursuant t o  t h i s  
Administrative Consent Order i n  accordance with prevai l ing professional  
standards . 
6 3 .  Pursuant t o  the requirements of N . J . S . A .  45 :B-27  et seq., a l l  
engineering drawings, land surveying, design and construction r e p o r t s  and 
any plan or  spec i f ica t ion  involving professional  engineering prepared by or  
on behalf of Shieldalloy under t h i s  Consent Order s h a l l  be signed and sealed 
by a New Jersey  Licensed Professional Engineer o r  Land Surveyor or 
Registered Archi tect ,  or a Licensed Professional Engineer or Land Surveyor 
o r  Registered Architect  as defined under N . J . S . A .  45 :B-40 ,  as the  case may 



be. In  addi t ion ,  pursuant t o  N . J . S . A .  4 5 : 8 - 4 1 ,  a l l  plans,  spec i f i ca t ions  
and estimates i n  t h e  design, construct ion o r  maintenance of any p u b l i c  work 
involving profess iona l  engineering s h a l l  be made, and t h e  cons t ruc t ion  and 
maintenance s h a l l  be supervised, by a Licensed Professional  Engineer or  a 
Registered Archi tec t ,  and any work involving land surveying s h a l l  be 
performed only by a New Jersey  Licensed Land Surveyor. 

6 4 .  Shieldal loy s h a l l  conform a l l  ac t ions  pursuant t o  t h i s  Admiaistrative 
Consent Order with a l l  applicable Federa l ,  S t a t e ,  and loca l  laws and 
regulat ions.  Shieldal loy s h a l l  be respons ib le  fo r  obtaining a l l  necessary 
permits,  l i censes  and other  au thor iza t ions .  

6 5 .  A l l  appendices r e fe renced- in  t h i s  Administrative Consent Order, as  well 
as  the  R I  Report, the  FS Report, and a l l  other  r epor t s ,  work pians and 
documents requi red  under t h e  terms of t h i s  Administrative Consent Order a re ,  
upon approval by the  Department, incorporated i n t o  t h i s  Administrative 
Consent Order by reference and made apa r t  hereof .  

6 6 .  Shieldal loy s h a l l  make avai lable  t o  the  Department a l l  d a t a  and 
information, including raw sampling and monitoring data ,  concerning 
pol lu t ion  a t  and/or emanating from the  s i t e .  

6 7 .  Shieldal loy s h a l l  make avai lable  t o  t h e  Department a l l  t echnica l  
records and cont rac tua l  documents maintained or  c rea ted  by Shie lda l loy  or  
i t s  contractors  i n  connection with t h i s  Administrative Consent Order. 

6 8 .  Shieldal loy s h a l l  preserve,  during t h e  pendency of t h i s  Administrative 
Consent Order and f o r  a minimum of s ix  ( 6 )  years a f t e r  i t s  terminat ion,  a l l  
da t a ,  records and documents i n  t h e i r  possession o r  i n  t h e  possession of 
t h e i r  d iv is ions ,  employees, agents, accountants,  cont rac tors ,  o r  a t torneys  
which r e l a t e  in any way t o  the  implementation of work under t h i s  
Administrative Consent Order, despi te  any document r e t en t ion  po l i cy  t o  the  
contrary.  After t h i s  s ix  year per iod,  Shieldal loy s h a l l  n o t i f y  the  
Department w i th in  twenty-eight ( 2 8 )  days p r i o r  t o  t h e  des t ruc t ion  of any 
such documents. I f  t h e  Department reques ts  i n  wr i t ing  t h a t  some or a l l  of 
t h e  documents be preserved fo r  a longer t i m e  period, Shie lda l loy  s h a l l  
comply with t h a t  request,  Upon request by the  Department, the  Shie lda l loy  
s h a l l  make ava i l ab le  t o  t h e  Department such records o r  copies of any such 
records.  

6 9 .  In order t o  a s se r t  a claim of c o n f i d e n t i a l i t y  o r  p r iv i l ege  f o r  any 
information submitted by Shieldalloy pursuant t o  t h i s  Administrative Consent 
Order, Shie lda l loy  must follow the procedures i n  N.  J . A . C .  7: 1 4 8 - 1 1 . 1  et 
seq. 

70.  No obl iga t ions  imposed by t h i s  Administrative Consent Order (with the 
exception of paragraph 5 7 )  a r e  intended t o  cons t i t u t e  a debt,  claim, penalty 
o r  other  c i v i l  ac t ion  which should be l imi ted  o r  discharged i n  a bankruptcy 
proceeding. A l l  obl igat ions imposed by t h i s  Administrative Consent Order 
s h a l l  c o n s t i t u t e  continuing regulatory obl iga t ions  imposed pursuant t o  the 
pol ice  powers of t h e  S ta t e  of New Jersey intended t o  p ro tec t  human h e a l t h  or  
t h e  environment. 



7 1 .  In  addi t ion  t o  the Department's s t a t u t o r y  and regulatory r i g h t s  t o  
en ter  and inspec t ,  Shieldalloy s h a l l  al low the Department and i t s  authorized 
representat ives  access t o  t h e  s i t e  a t  a l l  times f o r  the purpose of 
monitoring Shie lda l loy ' s  compliance with t h i s  Administrative Consent Order 
provided t h a t :  ( i )  the Department o r  i t s  representat ive seeking access t o  
t h e  f a c i l i t y  s h a l l  endeavor t o  not i fy  Shie lda l loy ' s  Project  Coordinator upon 
t h e i r  a r r i v a l  a t  the  f a c i l i t y ,  the Department o r  i t s  representa t ive  s h a l l  
give the  Pro jec t  Coordinator ninety ( 9 0 )  minutes t o  a r r i v e  a t  t h e  f a c i l i t y  
during times o ther  than normal business hours before proceeding wi th  the 
inspection; ( i i )  the  Department or i t s  representat ives  s h a l l  comply wi th  the 
applicable Worker Health and Safety Plan for  the s i t e ;  and (iii) the 
Department o r  i t s  representat ive s h a l l  supply t h e i r  own s a f e t y  equipment. 

72. The Department reserves the r i g h t  t o  require Shieldalloy to take 
addi t ional  ac t ions  should t h e  Department determine t h a t  such a c t i o n s  are 
necessary t o  pro tec t  human heal th  o r  t h e  environment. Nothing i n  t h i s  
Administrative Consent Order s h a l l  c o n s t i t u t e s  a waiver of any s t a t u t o r y  
r i g h t  of the  Department per ta in ing  t o  any of the  laws of the S t a t e  of New 
Jersey should t h e  Department determine t h a t  such measures a r e  necessary.  

73 .  Shieldal loy s h a l l  not  construe any informal advice, guidance, 
suggestions, o r  comments by t h e  Department, o r  by persons act ion on behalf 
of t h e  Department, as r e l i e v i n g  Shieldal loy of i t s  obl iga t ion  t o  obtain 
w r i t t e n  approvals as may be required herein,  unless such advice, guidance, 
suggestion, o r  comments by t h e  Department s h a l l  be submitted i n  w r i t i n g  t o  
Shieldalloy. 

74. No modification or waiver of t h i s  Administrative Consent Order s h a l l  be 
v a l i d  except by wr i t ten  amendment t o  t h i s  Administrative Consent Order duly 
executed by Shieldal loy and t h e  Department. 

75. Shieldal loy hereby consents t o  and agrees t o  comply wi th  t h i s  
Administrative Consent Order which s h a l l  be f u l l y  enforceable as an Order in  
t h e  New Jersey Superior Court upon t h e  f i l i n g  of a summary a c t i o n  for 
compliance pursuant t o  N.J.S.A. 13:lD-1 et seq., t h e  Water Pol lut ion 
Control A c t ,  N . J . S . A .  58:lOA-1 et seq. and/or t h e  Sol id  Waste Management 
A c t ,  N.J .S.A.  1 3 : l E - 1  e t  seq.  

76 .  Shieldal loy agrees not  t o  contest  t h e  authori ty  o r  j u r i s d i c t i o n  of the 
Department t o  i s s u e  t h i s  Administrative Consent Order and a l s o  agrees not  t o  
contest  the  terms of t h i s  Administrative Consent Order i n  any a c t i o n  t o  
enforce i t s  provisions.  

7 7 .  In  any a c t i o n  brought by the Department t o  enforce t h i s  Administrative 
Consent Order, Shieldalloy reserves any r i g h t s  i t  may have t o  defend i t s e l f  
including the  r i g h t  t o  a s s e r t  the defense t h a t  the  Department decis ions were 
unreasonable, a r b i t r a r y  o r  capricious.  Further, Shieldalloy reserves  any 
r i g h t s  it may have t o  contes t  any requirements of permits issued by the 
Department, but only t o  t h e  extent t h a t  such requirements a r e  i n  addi t ion  t o  
t h e  requirements of t h i s  Administrative Consent Order. 

7 8 .  Shieldal loy s h a l l  give wri t ten n o t i c e  of t h i s  Administrative Consent 
Order t o  any successor i n  i n t e r e s t  p r i o r  t o  t r a n s f e r  of ownership of 
Shieldalloy f a c i l i t i e s  which a r e  the subjec t  of t h i s  Administrative Consent 



Order, and s h a l l  simultaneously ver i fy  t o  the Department t h a t  such not ice  
has been given. 

79.  The Department recognizes tha t  t h e  s i t e  i s  regulated by t h e  Nuclear 
Regulatory Commission, therefore ,  c e r t a i n  a c t i v i t i e s  conducted pursuant t o  
t h i s  Administrative Consent Order a t  t h i s  s i t e  may requi re  the approval of  
t h e  Nuclear Regulatory Commission i n  addition t o  t h e  approval of the 
Department. 

80.  The Department agrees t o  provide an opportunity f o r  Shieldal loy t o  meet 
with t h e  Direc tor  of t h e  Division i n  the Department responsible  for  
monitoring Shie lda l loy ' s  compliance with t h i s  Administrative Consent Order 
concerning t h e  Departmenth decis ion on any se lec t ion  of a 
remedial/corrective action a l t e r n a t i v e  and NJDEP' s ac t ions  or  determinations 
on RI/FS r e p o r t s  (Paragraphs 25, 31, 32 and 3 6 ) ,  i f  Shieldal loy o b j e c t s  i n  
wr i t ing  t o  any NJDEP's act ions or  determinations made pursuant t o  t h i s  
Administrative Consent Order, within t e n  ( 1 0 )  calendar days a f t e r  r e c e i p t  of 
such decis ion from NJDEP. NJDEP and Shieldalloy s h a l l  have t e n  ( 1 0 )  
calendar days t h e r e a f t e r  t o  meet with the  Director  t o  reso lve  the 
objection. After  the meeting, NJDEP w i l l  provide t o  Shei ldal loy a wr i t ten  
statement of t h e  reasons f o r  i t s  f i n a l  decis ion.  

81. The requirements of t h i s  Administrative Consent Order s h a l l  be deemed 
s a t i s f i e d  upon t h e  receipt  by Shieldal loy 's  of w r i t t e n  not ice  from the 
Department t h a t  Shieldalloy has demonstrated, t o  t h e  s a t i s f a c t i o n  of the 
Department, t h a t  a l l  the  terms of t h i s  Administrative Consent Order have 
been completed. 

82. I f  t h e  l a s t  day allowed by t h i s  Administrative Consent Order f o r  the 
doing of any act f a l l s  on a Saturday, a Sunday, o r  a l e g a l  Federal or S ta te  
holiday, t h e  t i m e  allowed f o r  such a c t  w i l l  be extended t o  include t h e  next 
day which i s  not  one of  t h e  aforementioned days. 

83. This Administrative Consent Order s h a l l  become e f f e c t i v e  upon the 
execution hereof by both p a r t i e s .  



DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Ronald T. Corcory, Assis tant  Di rec tdr  
Responsible Par ty  Cleanup Element 
Division of Hazardous Waste Management 



APPENDIX I11 



CHRONIC TOXICITY B I O M O N I T O R I N G  REQUIREMENTS 

Shieldalloy shall conduct quarterly definitive chronic toxicity 
tests of the wastewater discharge. Such t e s t i n g  will determine 
if appropriately selected effluent concentrations will affect the 
survival, growth and/or reproduction of the test species. 

The first chronic toxicity tests shall be initiated no later than 
August 2 5 ,  1992. A l l .  samples and measurements taken for t h e  
purpose of monitoring shall be representative of the monitored 
discharge. 

A. All testing s h a l l  be conducted in accordance with the 
following specifications: 

1. Testing shall be conducted in conformance with "Interim 
Chronic Toxicity Tes t ing  Methodologies for use in the NZPDES 
Permit Program, Version 1.0," February 1989, Part V designated 
for the use under the authority of NJDEP's NJPDES program. The 
laboratory perfoming the chronic testing shall be within the 
existing acute toxicity testing laboratory certification program 
established under N.J.A.C. 7:18-6, 

the chronic toxicity testing laboratory certification program 
established under that subchapter. 

2. The laboratory performing the testing shall be within 

3 .  Test r e s u l t s  shall be expressed as both the NOEC (No 
Observable Effect Concentration) and the LOEC (Lowest Observable 
Effect Concentration) for each t e s t  endpoint, Where a chronic 
toxicity testing methodology yields NOEC's from more than one 
test endpoint, the most sensitive endpoint will be used to 
determine compliance. 

4 .  The initial monitoring frequency shall be: 

One set of tests every three months 

Chronic toxicity tests shall be submitted according to 

The test species shall be designated by NJDEP upon 

the schedule listed in paragraph eighteen (18). 

review of the results of the Chronic Toxicity Characterization 
Study. 

5 .  



CHRONIC T O X I C I T Y  CHAiZACTERIZATION STUDY 

Shieldalloy shall conduct a chronic toxicity characterization 
study. T h i s  study w i l l  consist of concurrent chronic toxicity 
testing with two species conducted on t h e  wastewater discharges 
DSNOOl and 002. The first toxicity tests shall be initiated no 
later than August 2 5 ,  1991. All samples and measurements taken 
for the 
monitored discharge. 

purpose of monitoring shall be representative of the 

A. All testing shall be conducted in accordance with t h e  
following specifications: 

1. Testing shall be conducted in conformance with "Interim 
Chronic Toxicity Testing Methodologies for use in the NJPDES 
Permit Program, Version 1.0," February 1989, Part V designated 
for the use under the authority of NJDEP's NJPDES program. The 
laboratory performing the chronic testing shall be within the 
existing acute toxicity testing laboratory certification program 
established under N.J.A.C. 7:18-6. 

2. Test results shall be expressed as both the NOEC (No 
Observable E f f e c t  Concentration) and the LOEC (Lowest Obsenrable 
Effect Concentration) for each test endpoint. 

3. The initial monitoring frequency shall be: 
One set of split sample tests every three months 

Chronic toxicity tests shall be submitted according to 
the schedule listed in paragraph eighteen (18). 

4 .  Initially, chronic toxicity tests shall be conducted 
concurrently using two species. 

survival and growth test 

reproduction test 

a third species from among the methods specified in paragraph 
A.1. above. The selection of the third species must be approved 
by NJDEP prior to commencing this study.  

These species shall be: 

Fathead minnow (PimeDhales Dromelas), 7 day larval 

CeriodaDhnia, 7 day, 3 brood survival and 

Shieldalloy has the option of concurrently testing with 5 .  

6 .  After a minimum of 4 pairs of concurrent acceptable 
tests, using split samples on the two species have been completed, 
subsequent toxicity testing will be conducted in accordance with 
the Chronic Toxicity Biomonitoring Requirements section of this 
Administrative Consent Order. 

7 .  A preliminary report shall be submitted on or before 
July 2 5 ,  1991 or  within two (2) months when there is a change in 
the contract laboratory. This report shall include: 

copies of which are provided to the certified laboratories; and 
a) a complete chronic methodology summary questionnaire, 



b) a schematic diagram of the facility with the 

If a test has been evaluated for quality cori t rc l  and 

sampling point clearly marked. 

found to be unacceptable to NJDEP,  the t w o  concurrent split 
samples shall be repeated within 30 days of notification by NJDEP 
that the test is unacceptable. 

nJo copies of all test reports and all other 
information requested shall be submitted to: 

Industrial Biomonitoring Program 
Buraail of Industrial Discharge Permits 

D i v i s i o n  of Water Resources 
CN029 

Trenton, New Jersey 0 8 6 2 5  

8 .  

9. 



APPENDIX IV 



&CUTE T O X I C I T Y  BIOMONITORING REOUIREMENTS 

S h i e l d a l l o y  s h a l l  conduct d e f i n i t i v e  flow-through or d e f i n i t i v e  
s t a t i c  renewal  acute  t o x i c i t y  t e s t s  (b ioassays)  on its wastewater 
discharges. 

A. A ~ I  t o x i c i t y  tests  shall be CondUCt8d in accordance w i t h  t h e  
following: 

1. Acute t o x i c i t y  test procedures  ishall conform to t h e  
#*Regulations Governing Laboratory C e r t i f i c a t i o n  and 
Standards of Performance" ( N . J . A . C .  7:18).. Subchapter 6 
of t h e  r e g u l a t i o n s  c o n t a i n s  t h e  c r i t e r i a  and procedures  
f o r  acu te  t o x i c i t y  t e s t i n g  and a n a l y s i s .  The l a b o r a t o r y  
performing your  acute  t o x i c i t y  t e s t i n g  w i l l  have t o  be 
w i t h i n  the laboratory c e r t i f i c a t i o n  program i n c l u d e d  
w i t h i n  those  r egu la t ions .  

2.  T e s t  results shall be expressed in terms of t h e  
m o r t a l i t i e s  i n  each e f f l u e n t  concen t r a t ion  and if they 
can  be c a l c u l a t e d ,  t h e  median le tha l  c o n c e n t r a t i o n  
(LCSO) w i t h  confidence i n t e r v a l .  

8. 

c. 

T e s t  Elpecies and T e s t  Duration 

1. The t e s t  s p e c i e s  8nd t e s t  dur8 t ion  sha l l  be: 

Fathead Hinnow (pimeohales mromelas) , 9 6  hr.  

2. The Department may d e s i g n a t e  t h e  u s e  of an alternate 
t e s t  spec ies ,  o r  r e q u i r e  concurrent  t e s t i n g  w i t h  a 
second spec ie s .  

Monitoring Frequency 

1. The i n i t i a l  monitor ing frequency 8 h a l l  be: 

One t e s t  every t h r e e  months f o r  8ach o u t f a l l  

I f  t h e  results of any t w o  val id  a c u t e  t o x i c i t y  tests f o r  
a s i n g l e  o u t f a l l ,  conducted wi th in  any s i x  month per iod  
v i o l a t e d  t h e  a c u t e  t o x i c i t y  l i m i t a t i o n ,  t h e  monitor ing 
frequency for acu te  t o x i c i t y  t e s t i n g  f o r  t h a t  ou t fa l l  
shall be i nc reased  t o  one t e s t  p e r  month, beginning  
w i t h i n  3 months of t h e  second violation, Ghie lda l loy  
must a l s o  i n i t i a t e  a T o x i c i t y  Reduction Eva lua t ion  
("TRE") 

If t h e  c o n t r o l  m o r t a l i t y  in any a c u t e  t o x i c i t y  t es t  is 
greater  than  o r  equal t o  10% t h e  t e s t  is i n v a l i d  and t h e  
permitee s h a l l  begin a n  a d d i t i o n a l  d e f i n i t i v e  acute 
t o x i c i t y  t e s t  no l a t e r  t han  30 days a f te r  the completion 
of t h e  i n v a l i d  t e s t  i n  accordance w i t h  I . J . A . C .  7:18-6. 

2. 

3. 



4 .  If t h e  r e s u l t s  of a va l id  acu te  t o x i c i t y  t e s t  for a 
p a r t i c u l a r  o u t f a l l  i n d i c a t e  t h a t  a V i o l a t i o n  of t h e  
a c u t e  t o x i c i t y  l i m i t a t i o n  has occurred ,  S h i e l d a l l o y  
eha l l  begin an a d d i t i o n a l  d e f i n i t i v e  tes t ,  f o r  t h a t  
o u t f a l l ,  no l a t e r  than  30 days a f t e r  the  V i o l a t i o n  
occurred ,  unless paragraph C . Z .  & b o w  is in ef fec t .  

D. The fol lowing informat ion  s h a l l  be rrubmitted w i t h i n  two 
months from t h e  e f f e c t i v e  d a t e  of t h i s  Admin i s t r a t ive  Consent 
Order: 

1. A f u l l y  completed Wethodology Ques t ionnai re  f o r  Acxte 
T o x i c i t y  T e s t "  form, which inc ludes  an i d e n t i f i c a t i o n  
of t h e  c e r t i f i e d  acute  t o x i c i t y  t e s t i n g  l a b o r a t o r y  
r e s p o n s i b l e  for t h e  t e s t i n g .  Copier of t h i s  form a r e  
provided t o  cer t i f ied  l a b o r a t o r i e s .  

A schematic diagram which  d e p i c t s  t h e  l o c a t i o n  t h a t  t h e  
e f f l u e n t  saniples w i l l  be t a k e n ;  t h e  diagram shall 
i n d i c a t e  t h e  l o c a t i o n  of e f f l u e n t  sampling in r e l a t i o n  
t o  any vas tewater  t rea tment  f a c i l i t i e s  and all Discharge 
Serial  N u m b e r s  ("DSNs") . 

2.  

3. A photocopy of a county map o r  USGS quad w i t h  t h e  
l o c a t i o n  of t h e  d i l u t i o n  water sampling r i t e  r e l a t i v e  t o  
t h e  effluent discharge  p o i n t  marked (un le s s  t h e  use of 
a n  a r t i f i c i a l  water h a s  been approvmd. 

E. 
Biomonitoring Report Form-Acute Bioassays," c o p i e s  of w h i c h  are 
provided t o  cer t i f ied  l a b o r a t o r i e s .  

Acute t o x i c i t y  t e s t  r e s u l t s  s h a l l  be r e p o r t e d  on the "NJPDES 

F. TOXICITY REDUCTION EVALUATION 

If t h e  r e s u l t s  of two v a l i d  a c u t e  t o x i c i t y  tests,  f o r  a 
s i n g l e  o u t f a l l ,  conducted v i t h i n  any s i x  month p e r i o d  v i o l a t e  t h e  
acu te  t o x i c i t y  l i m i t a t i o n  contained i n  Appendix 111, S h i e l d a l l o y  
shall conduct a T o x i c i t y  Reduction Evaluat ion (TRE) t o  determine 
hoe S h i e l d a l l o y  can c o n s i s t e n t l y  8chieve the acute t o x i c i t y  
l i m i t a t i o n .  

1. 
t h e  d a t e  of t h e  second v i o l a t i o n ,  a p lan  of 8tudy of reconduct ing 
t h e  TRE. 
i d e n t i f y  t h e  c a u s a t i v e  t o x i c a n t  and/or evaluate t o x i c i t y  
t r e a t a b i l i t y ,  and a schedule  for completing the 8tUdy. 

submitted plan and 8chodule. 
t o  NJDEP beginning 90 days from t h e  d a t e  of t h e  TRE plan 
submission and every 9 0  days thereaf ter  until the s t u b y  
completion. 

The permitted s h a l l  s u b m i t  t o  NJDEP, w i t h i n  9 0  days of 

The TRE p l a n  shall i nc lude  a p p r o p r i a t e  measures t o  

2. S h i e l d a l l o y  shall conduct t h e  TRE c o n s i s t e n t  w i t h  t he  
Progress r e p o r t s  .hall be submitted 



3. Within 90 days of rrtudy completion, Shieldalloy shall 
submit to HJDEP the final study results and a 8chedule f o r  
completing the implementation of thoae measures identified in the 
study as necessary to attain compliance with the acute toxicity 
limitations. 

the 8tUdy as necessary to a t t a i n  compliance with t h e  acute 
toxicity limitations consistent w i t h  the rrubmitted 8cheduler. 
If, f o r  any reason, t h e  implemented measures do not result tin 
compliance with the acute toxicity limitation, Bhieldalloy shall 
continue the TRE. 
Shieldalloy has attained complianca v i t h  acute toxicity 
limitation in the permit. 

4 .  Bhieldalloy s h a l l  implement those measures identified in 

The TRE shall not be complete until 
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VIOLATIONS FROM 5-89 THROUGH 4-91 
t 

:onit or i ng  
?eriod Parameter 

5-89 Chromium 
(Hexavalent) 100 ug/l 

7-89 

11-89 

1-90 

5-8 9 Chromium 
(Hexavalent) 100 ug/l  
Total Dissolved 
S o l i d s  1000 mg/l 
PH 5-9 su 

Sol ids  1000 m g / l  
Total Dissolved 

O i l  and 
Grease 10 m g / l  
O i l  and 

Total Dissolved 
Grease 10 mg/l 

s o l i d s  1000 m g / l  
2-90 

5-90 

7-90 

O i l  and 
Grease 10 m g / l  
Total Dissolved 

Temperature 30 o C 
Sol ids  1000 mg/l 

2 8 0  

14 0 

2800 
4.7 

1100 

42 

20 ave/43 max 

5406 

31 

1200 
.32 

E 
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Part  V 
I 

AaTHORITY AND PURPOSE 

These interim methods for the conduct of whole effluent chronic 
toxicity t e s t i n g  are established under the authority of the 
NJPDES permitting program ( N . J . A . C .  7:14A-2.9) for discharges to 
t h e  waters of the State. They are intended as interim measures 
until the formal establishment of a laboratory certification 
program to govern the conduct of whole effluent chronic toxicity 
testing is established under N . J . A . C .  7:18. As such these 
methods are intended to be used to determine'compliance with 
discharge permits issued under the authority of the NJPDES pennit 
program. T e s t s  are to be conducted in accordance with t h e  
general conditions and- test organism specific method 
specifications contained in this document. All other conditions 
and specifications can be found in the cited USEPA methodologies 

Until a subchapter on chronic toxicity testing within the 
"Regulations Governing Laboratory Certification and Standards of 
Performancen (N.J.A.C. 7:18) becomes effective, tests shall be 
conducted in conformance with the interim methodologies as 
designated herein. The laboratory performing the testing shall 
be within the existing acute toxicity testing laboratory 
certification program established under N.J.A.C. 7:18-6, as 
required by N.J.A.C. 7:9-4.5(~)5. 

Testing shall be in conformance with the  subchapter on chronic 
toxicity testing within the "Regulations Governing Labcrra%ory 
Certification and Standards of Performance" (N.J.A.C. 7:18) when 
such regulations become effective. The laboratory perfoxming the 
toxicity testing shall be within the chronic toxicity testing 
laboratory certification program to be established under that 
subchapter when it becomes effective. 

These interim methods are incorporated into discharge pennits as 
enforceable pennit conditions. Each discharge permit will specify 
in P a r t  IV of the permit the test species specific methods from 
this document which will be required under the terms of the 
discharge permit. Therefore, each individual permittee affected 
by these permit conditions has the right to comment on the 
methods applicable to their specific discharge during the public 
comment period on each individual permit. Although the test 
species specific methods for each permit are detenmined on a 
case-by-case basis, the purpose of a i s  m e t h o d s  document fS to 
assure consistency among dischargers and to provide certified 
laboratories w i t h  information on the universe of tests to be 
utilized so that they can make the  necessary preparations. 

(USEPA 1988, 1989). 



GENERAL CONDITIONS 

Part V 

All safety procedures, glassware cleaning procedures, e t c . ,  shall 
be in conformance with "Short Term Methods fo r  Estimating the 
Chronic Toxicity of Effluents and Receiving Waters to Freshwater 
Organisms, 2nd editiona, (DSEPA 1989), "Short Term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters 
to Marine and Estuarine Organisms" (USEPA 1988), or "Regulations 
Governing Laboratory Certification and Standards of Performance11 
( N . J . A . C .  7:18) 

TEST CONCENTRATIONS 

All testing is to be performed at a minimum of five effluent 
concentrations plus a dilution water control. One effluent 
concentration shall be. the  chronic permit limitation unless the 
existing data for the discharge indicate that the NOEC is 
expected to be significantly less than the permit limit.' An 
effort  shall be made to bracket the anticipated NOEC/LOEC test 
-svlt 

DILUTION WATER - W I S E  AND ESTUARINE WATERS 

A high quality natural water, such as the Wanasquan River Inlet 
(collected at high tide), is strongly recommended as the dilution 
water source for chronic toxicity t e s t i n g  with marine and 
estuarine organisms, The use of the receiving water as the 
dilution water source is not required. Saline waters prepared 
with hypersaline brine and deionized water may also be used as 
the base dilution water. Hypersaline brines shall be prepared 
from a high quality natural seavatar and shall not exceed a 
concentration of 100 ppt. 

The 6tandard test salinity shall be 25 ppt, except for Ghm,& 
p a w ,  vhich shall be tested at 30 ppt. Since most effluents 
are freshwater based, in m o s t  cases it will be necessary to 
adjust the salinities of the test concentrations to the standard 
test salinity. 

2 
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Part V 
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The use of artificial seawater, prepared using artificial sea 
salts, is permitted but not recommended, only for the sheepshead 
minnow test (USEPA 1988, Method 1004) and for the mysid shrimp 
test (USEPA 1988, Wethod 1007). The acceptable sea salts include 
FORTY FATHOMS and Aw MARINEKH, as per the EPA Parine chronic 
methods document (USEPA 1988). Use of any other salt(s) will 
require the submission in advance of adequate documentation, 
including at a minbum adequate standard reference toxicant data 
to demonstrate the acceptability of the salt(s) f o r  use in 
chronic toxicity testing. They must be approved by the 
Department pr ior  to the use. 

Unless  artificial seawater is to be used as the dilution water, 
hypersaline brine, concentrated to no more than 100 ppt, shall be 
the primary means of adjusting the test concentrations' 
salinities. In any test concentration, if the standard test 
salinity cannot be attained using 100 ppt hypersaline brine, the 
following procedure shall be used. This procedure shall not 
apply f o r  any chronic toxicity testing using Chamia p m a  as 
the t e s t  organism. 

1. Hypersaline brine, 100 ppt, shall be used to adjust the 
salinities of all test concentrations up to the 
standard test salinity, or the highest salinity 
attainable. 

2. In those test concentrations where the standard test 
salinity cannot be attained using 100 ppt hypersaline 
brine, the salinity shall be brought up to the maximum 
attainable salinity using 100 ppt. hypersaline brine 
and shall then be adjusted above t h a t  salinity using 
artificial sea salts. Restrictions on the type of 
artificial sea salts as discussed above also apply. 

3. A control prepared w i t h  hypersaline brine shall be 
included. An additional control prepared with 
artificial sea salts is recommended if sea salts are 
utilized as per paragraph 2, above. 

The type of a dilution vater for a permittee may not be changed 
without the prior approval of the Department. 

Special attention should be given +o tfre presence of required 
micronutrients in waters to be used for  crustaceans. Refer to 
the specific test  methodologies for nore details. 

If any distilled or deioniz d water is used, 
prepared with Willipore Super & or equivalent. it should be 

3 
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DILUTION RATER - FRESH nmRs 
A high quality natural  water, 6uch as Round Valley Reservoir (if 
access is allowed) or Lake Hopatcong, is strongly recommended as 
the dilution w a t e r  source for chronic toxicity testing with 
freshwater organim-  It is not required to perform the toxicity 
testing with the receiving water as dilution water. Tests 
performed with a reconstituted water or up to 20% Diluted Mineral 
Water (DMW) as dilution vater are acceptable. The hardness of 
the dilution water must be within 10% of the hardness o f  the 
receiving vater or 50 mg/L as CaC03, whichever is greater. The 
source of a dilution water for a permittee may not be changed 
without the prior approval of the Department. Reconrtivted 
water and DMW should be prepared with Millipore Super Q or 
equivalent . 
Special attention should be given to the presence of required 
micronutrients in waters to be used f o r  crustaceans. Refer to 
the specific test methodologies for more details. 

EFPLUENT SAXPLE COLLECTION 

Effluent samples shall be representative of the discharge being 
regula+ . "Jr d - :h discharge serial number (DSN) , the effluent 
sampling location shall be the same as that specified in the 
NJPDES permit for other sampling parameters unless an alternate 
sampling point is specified in the NJPDES discharge permit. For 
industrial dischargers with a combined process/sanitary waste 
strean, effluent sampling shall be after chlorination, unless 
otherwise designated in the permit. 

For continuous discharges, effluent sampling shall consist of 24 
hour composite samples consisting either of equal volumes taken 
once every hour or of a flow-proportionate composite sample, 
unless otherwise apprmed by the Department. Effluent holding 
times and test solution renewal shall b8 consistent w i t h  the test 
organism specific methods in USEPA 1988 and 1989. For all other 
types of discharges, effluent sampling shall be conducted 
according to specifications contained within the discharge 
permit, or otherwise specified by the Department. 

Except for filtration through a 2 rm or larger screen or an 
adjustment to the standard test salinity, no other adjustments to 
the effluent sample shall be made without prior written approval 
by the Department. 

L 
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PHYSICAL CHEMICAL MEASUREHENTS 

At a minimum, the physical chemical measurements must be 
consistant with the referenced test methodology (USEPA 1988, 
1989) . 
The photoperiods should be phased in and out over a period of 
t h i r t y  (30) minutes for each transition period. 

4. 

STATISTICS 

Statistical analysis should follow the protocols in USEPA (1988, 
1989) to evaluate adverse e f f e c t s .  Generally, a significance 
level of 0.05 will be utilized to evaluate such effects. 

A dfXution factor. of 0.3 o r  0.5 can be used. However, the 
Department recommends the use of the 0.5 dilution factor due to 
the increased test precision. Note that this may require more 
than five dilutions to cover the entire range of e f f l u e n t  
concentrations. 

If separate NOEC's can be calculated from multiple test end- 
points, as for example a reproductive end-point and a growth end- 
point, the most sensitive end-point will be used to determine 
permit compliance. 

NOTE: Use of aosparasetxic atatistical analps88,roquirom 8 
aifainura of four (41  raplieatas per tost concentration. If tho 
data for any particular t e s t  is not conduoivo to parametric 
aaalyscs and if 308s than four ( I )  roplicatos were included, th8 
test ray not  be accoptabU to the ~apartmmat. 

5 
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All chronic testing shall be accompanied by testing with a 
standard reference toxicant as a part of the each laboratory's 
internal quality control program, Such a t e s t i n g  program should 
be consistent w i t h  the quality assurance/quality control 
protocols described in the USEPA chronic testing manuals for 
freshwater organisms and f o r  marine and estuarine organisms 
(USEPA 1989, 1989). Laboratories may utilize the standard 
referance toxicant of their-choice. 

At a minimum, this testing should include an initial series of at 
least five reference toxicant tests for each test species method. 
This testing should be completed prior to the initiation of any 
chronic effluent toxicity testing for each test species .method. 
The laboratory should forward two copies of the initial testing, 
including control charts, the name of the standard reference 
toxicant utilized, the supplier, and appropriate chemical 
analysis of the toxicant, to the following address: 

Municipal/Xndustr.ial Biomonitoring Programs 
Wastewater Facilities Management Element 
Division of Water Resources 
CN-029 
.Trenton, NJ 08625-029 

Subsequent testing should include testing of-each batch of 
organisms obtained from a supplier and/or monthly testing of 
organisms cultured by the laboratory. Control charts should be 
maintained by the laboratory. Two copies of the control charts 
are to be forwarded annually to the Biomonitoring Programs at the 
above address. Results of appropriate chemical analyses of each 
lot of standard reference toxicant utilized must be included. 

f f  standard reference toxicant tes ts  fall outside the expected 
range of the control chart at a frequency greater than one in any 
twenty tests, a report shall be forwarded to the Biomonitoring 
Programs at the  address above. This report shall include the 
identified probles which caused the value to fall outside the 
expected range and the corrective actions that have been taken by 
the laboratory. The Department may not accept or may require 
repeat testing for any required toxicity testing that may be 
affected by such an occurance. 

6 
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PART 0 

SUMMARY OF TEST CONDITIONS FOR 
THE FATHEAD MINNOW (PIMEPHALES PROMELAS) 

LARVAL SURVIVAL AND GROWTH TEST 

1. 

2. 

3 .  

4 .  

Test Type: 

Test Duration: 

Static Renewal 

7 days 

Renewal of Test Solution: Daily 

Age of Test Organisms: Newly hatched larvae ( ( 2 4  
hours old). Testing with 
organisms up to 4 8  hours 
is allowed if they are all 
within one age group 

5 .  Dilution Factor: 0.3 or  0.5 

6 .  Number of Test 
Concentrations: minimum 5 plus a control 

(a second control is 
optional when a eilution 
water other than the 
culture water is used) 

7. Number of Replicates per 
Each Concentration h Control: 4 (minimum of 3 )  

a .  Number of Larvae per 
Replicate: 15  (minimum of 10) 

9 .  Test Chamber Size: 5 0 0  ml recommended (covered) 

10. Test Solution Volume: 

Loading Factor: 

minimum 250  ml/chamber 

11 0 20 ml/organism 

12. Test Dilution Water: natural water (60 micron 
mesh filtered), recon- 
stituted water or up to 
20% diluted mineral water 
(DMW). Reconstituted and 
DMW waters should be 
prepared with Millipore 
Super-$ or equivalant 
water. Aerate a minimum 
of 24 hours. 

13. Test Temperature: 

1 4 .  Aeration: 

25 - + l o  c 

none, unless the DO 
concentration f a l l s  below 
4 0 %  saturation then a l l  

c 



15. Feed ing  Regime: 

16 .  Photoperiod: 

17. L i g h t  I n t e n s i t y :  

18. Cleaning: 

19 .  E f f e c t s  Measured: 

20. T e s t  Accep tab i l i t y :  

r e p l i c a t e s .  Rate should be 
less than 1 0 0  bubbles/min. 

Feed 0 . 1  ml newly hatched 
b r i n e  shrimp naup l i  twice  
d a i l y ,  6 h r .  between 
feedings  ( a t  t h e  beginning 
of t h e  work day a t  t i m e  of 
renewal and a t  t h e  end of 
t h e  work day)  . N o  f eed ing  
day 7. S u f f i c i e n t  n a u p l i  
should be added t o  produce 
an excess;  

I 

1 6  hr .  l i g h t ,  8 h r .  
darkness.  30  m i n .  phase 

recommended. 

AJtrbient l a b o r a t o r y  l e v e l s  
(10-20  uE/m2/s o r  50-100 
f t-c ) 

Siphon d a i l y ,  immediately 
be fo re  t e s t  s o l u t i o n  
renewal 
S urviva 1 and growth 
(dry  weight) 

2 80% c o n t r o l  s u r v i v a l ,  

su rv iv ing  c o n t r o l s  2 0 . 2 5  
mg 

i n  and phase out 

.ve . d r y  weight O f  

21. WeighingIDrving Proceedures: Immediately p repa re  f o r  

dry ing  and  weighing o r  
preserve  i n  70% e thano l  t o  
dry and weigh a t  a l a t e r  
da te .  Dry at 100°C f o r  a 
min. 2 hrs or  u n t i l  

is cons tan t  weight 
achieved. 

22. O t h e r  T e s t  Specifications i n :  USEPA, 1 9 8 9 .  Method 1000.0 

9 



SUMMARY OF TEST CONDITIONS FOR 
CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION TEST 

1. 

2. 

3 .  

4 .  

SO 

T e s t  type : 

Test du ra t ion :  

Temperature (OC) : 

L i g h t  q u a l i t y :  

L i g h t  i n t e n s i t y :  

6. Photoperiod: 

7. T e s t  chamber si te :  

8. T e s t  s o l u t i o n  volume: 

9 .  

100 

I1 . 
12. 

13 . 

1 4  . 

Loading f a c t o r :  

Renewal of tes t  so lu t ions :  

Age of t e s t  organisms: 

Number of neonates p e r  
r e p l i c a t e s :  

Number of r e p l i c a t e s  per 
each concent ra t ion  and 
c o n t r o l  : 

Number of t e s t  
concentrat ions:  

S t a t i c  renewal 

3 broods (see 19) 

2s  + 1% 
Ambient  l abora tory  i l l u m i n a t i o n  

10-20 uE/m /s, o r  50-100 f t-c 
(ambient labora tory  le -ve ls )  . Caution 
should  be taken t o  avoid excess ive  
pho tosyn the t i ca l ly  mediated e l e v a t i o n s  
i n  pH. 

1 6  h l i g h t ,  8 h dark 

3 0  ml recommended (covered) 

15 ml recommended. T e s t  chambers 
should  c o n t a h  s u f f i c i e n t  test  solutioci 
t o  provide adequate s u r f a c e  a rea  t o  
ma in ta in  dissolved oxygell cunGentra- 
t i o n s  at or above 4 0  p e r c e n t  s a t u r a t i o r  

Minimum IS r n l / a n h a l  

2 

D a i l y  

Less than  24 h i  and a l l  r e l eased  
w i t h i n  a 8-h per iod 

Maximum of 1 

Minimum of 10 

Kinhum of 5 e f f l u e n t  concent ra t ions  
and a cont ro l .  (A second c o n t r o l  i s  
o p t i o n a l  when a d i l u t i o n  water  o t h e r  
than t h e  c u l t u r e  water i s  used. ) 

- *- - 



15. Feeding regime: 

16. Aeration: 

17. Dilution water: 

18. Dilution factor: 

19, Test duration: 

20. End points: 

21. Test acceptability: 

22. Other test 
specifications in: 

Diet must include an algal component. 
USEPA (1989) recommends feeding 
O.lm1/15ml each of YTC (yeast, 
trout chow and Cerophyl) . and 
Selcnastrum capricornatum 
suspension per exposure chamber 
daily. Alternatives include alg 
diets of: 1. Ankistrodesmus 
convolutus and. Nitzschia 
frustulum, and 2.. A.  convolutus, 
Chlamydomonas reinEardti and N. 
frustulum (Cowgill et al., 19g~, 
Keating and Dagbusan, 1986) . A 1  
feeding rates and other algal a i  
must be approved prior to use. 

al 

1988; 
ga 1 
ets 

None . 
Natural water ( 6 0 m  mesh filtered), 
reconstituted water, or up to 20% 
diluted mineral water  (DEW) . 
Reconstituted and DMW waters shpld be 
prepared with Millipore Super Q 
equivalent. Addition of 5 ug/l seleni: 
( 2  ug/l selenium with natural water) 
and 1 ug/l vitamin BIZ is recommended 
(Keating and Dagbusan, 1984; Keating, 
1985 1988). Aerated prior +o th? test 
f u r  a minimum of 24 hours, but not 
supersaturated. 

0.3 or 0.5 

Until 60% of control females have thre 
broods, up to a maximum of eight days. 

Survival and reproduction 

80% or greater survival and an average 
of 15 or more yonng/surviving femate i 
the  controls, 
surviving females in the controls 
produced their third brood within 
eight days. No ephippa produced in 
the controls. 
the controls and test concentrations 
should be minimal and not influence 
t h e  determination of the NOEC and LOEC 

USEPA, 1989. Method 1002.0 

or 

A t  least 60% of 

The number of males in 
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Part P 

SUMMARY O F  TEST C O N D I T I O N S  FOR _ _  - 
ALGAL (SELENASTRUM CAPRICORNUTUM) 

GROWTH TEST 

1. T e s t  Type: 

2. T e s t  Duration: 

S t a t i c ,  Non Renewal 

9 6 hours  

3. Age of T e s t  Organisms a t  4 t o  7 days 
T e s t  Star t :  #. 

4 .  D i l u t i o n  Factor :  0.3 or 0.5 
- .  

5.  ??umber of Test Concentrat ions:  Minimum of 5 plus  a c o n t r o l  (A 
second c o n t r o l  i s  o p t i o n a l  when 
a d i l u t i o n  water  o t h e r  than  t h e  
a l g a l  c u l t u r e  medium is used) .  

6 .  N M e r  of Rep l i ca t e s  per 
Each Concentrat ion and 
Control: 

7. I n i t i a l  C e l l  Density per 

8 .  T e s t  Chamber Size: 

Repl icate:  

9 .  T e s t  S o l u t i o n  Volume: 

1 0 .  D i l u t i o n  Water: 

11. Reagent Water: 

12.  T e s t  Temperature: 

13. Photoperiod: 

4 (Minimum of 3 )  

10,000 cells/ml 

125  ml o r  250 m l  chamber 
recommended (covered) 

50  m l  or 1 0 0  ml recommended 

Algal  c u l t u r e  medium or  f i l t e red  
n a t u r a l  s u r f a c e  waters us ing  a 
0.45 urn pore  diameter f i l t e r ,  
followed by a d d i t i o n  of n u t r i e n t  
s o l u t i o n s  (USEPA 1989 ,  Method 
1 0 0 3 ,  Table 1) . The use of EDTA 
o r  o t h e r  n u t r i e n t  s o l u t i o n s  is  
no t  recommended. 

Carbon f i l t e r ed  d i s t i l l e d  or 
deionized water  which does no t  
con ta in  substances which are t o x i c  
t o  the test organism. A water 
p u r i f i c a t i o n  system may be used 
t o  gene ra t e  reagent  water ( i a .  
Millipore Super o r  e q u i v a l e n t ) .  

2 5 ' 2  l 0 C  

Continuous i l l u m i n a t i o n  

12 
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Part V 

1 4 .  Light  Q u a l i t y :  

15 .  L ight  I n t e n s i t y :  

1 6 .  Shaking Rate: 

1 7 .  E f f e c t s  Measure<: 

18. T e s t  Accep tab i l i t y :  

1 9 .  Other T e s t  
S p e c i f i c a t i o n s  i n :  

"Cool White" F luo rescen t  lighting 

8 6 + 8 . 6  - uE/m2/s ( 4 0 0 ~ 4 0 f t - c )  

1 0 0  cpm cont inuous or t w i c e  d a i l y  
by hand 

Growth ( c e l l  counts ,  ch lo rophy l l  
c o n t e n t ,  f l uo rescence ,  absorbance, 
biomass) 

The algae i n '  t h e  t e s t  s o l u t i o n s  
must be checked under a microscope 
to d e t e c t  abnorma l i t i e s  i n  c e l l  
size or shape. 

A l g a l  growth determined d a i l y  

A l g a l  d e n s i t y  >2 x 10s cells/ml 
i n  t h e  c o n t r o l z  (wi thout  EDTA) .  
V a r i a b i l i t y  of c o n t r o l s  should 
n o t  exceed 20 percen t .  

13 
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P a r t  V 

SUMMARY OF TEST CONDITIONS FOR 

LARVAL SURVIVAL AND GROWTH TEST 
SKEEPSHEAD XINNOW (CYPRI'NODON VARIEGATUS 1 

I .  

T e s t  Type: Sta t i c  Renewal 

Test Duration: 7 days 

Renewal of T e s t  So lu t ions :  Dai ly  

A s e  of T e s t  Organisms a t  N e w l y  Hatched Lanrae. ( 24 hrs  

1. 

2. 

3. 

4 .  
o l d ) .  Tes t ing  w i t h  organisms 
up t o  48 hrs o l d  is permi t t ed  
i f  t hey  are a l l  w i th in  one age 
group . 

T e s t  Star t :  

0.3 or 0 . 5  5 .  Di lu t ion  Factor:  

Minimum of 5 p l u s  a c o n t r o l  (a 
second r e f e r e n c e  water  c o n t r o l  
is o p t i o n a l  when a d i l u t i o n  
water o t h e r  t h a n  the c u l t u r e  
water is used)  - 

6 .  Number of T e s t  
Concentrations:  

p e r  Minimum of 3 
a n d  

7 .  Number of R e p l i c a t e s  
Each C o n c e n t r a t i o n  
Control  : 

per Minimum of 10  Number of Organisms 
Replicate: 

8 .  

Minimum of 600 mZ chamber 

Minimum of 500 mL/repl icate  

(covered) 
T e s t  Chamber Size: 9. 

T e s t  So lu t ion  Volume: 10. 

Winimum 50 mL/larvae m a d i n g  factor: 11. 

N a t u r a l  s e a  v a t e r  o r  
hypersaline brine 

Dilution Water: 12 .  

1 4  
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P a r t  V 

13. Salinity of Test 
Concentrations : 

25 ppt +/- 2 ppt (varying not more than 2 ppt . among 
replicate chambers each day) 

15. Test Temperature: 

16. Aeration: 

17. Food Source: 

18. Feeding Regime: 

14. Adjustment of Salinity of Hypersaline brine t o  75% Test Concentrations: e f f l u e n t .  A c c e p t a b l e  
artificial sea salts above 75% 
effluent . 

2s +/- 2% 

None unless the Dissolved 
O x y g e n  f a l l s  b e l o w  6 0 %  
saturation, then all chambers. 
Rate less than 100 bubbles/min 
24 hour post hatch &r tenia 
nauplii. (Other supplements or 
variations approved prior to 
use . ) 
Days 0-2: feed once per day 0.1 

iq nauplii em g wet weight art 
per replicate. 
Days 3-6: feed once p e r  day 
0.15 g wet weight ArtesgFE 
nauplii per replicate. 

, 

19 . Photoperiod: 

20. Effects Heasured: 

16 Light:8 Dark 

Survival and Growth 

21. W e i g h i n g / d 1: y i n g 
Procedures: 

Immediately prepare for drying 
and weighing or preserve in 
formalin or ethanol to dry and 
weigh at later date. 

22. Test Acceptability: 805 survival in controls and an 
average dry weight of 2 0.60 
mg (unpreserved larvae) or 
0.50 mg (preserved larvae) 

23. Other tes t  specifications USEPA 1988, Wethod 1004 
available in: 

15 
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P a r t  V 

SUMMARY OF TEST CONDITIONS FOR 
INLAND SILVERSIDE (plENIDIA BERYLLINA 

LARVAL SURVIVAL AND GROWTH TEST 1 

1. 

2. 

3. 

4. 

5 .  

6 .  

7 .  

a.  

9 .  

10 9 

11 . 
12 . 
13 

Test Type: 

Test Duration: 

Renewal of Test Solutions: 

Age of Test Organisms at 
Test Start: 

Dilution Factor: 

Number of Test 
Concentrations: 

Number of Replicates per 
F - IF., Cudcentration and 
Control : 

Number of Organisms per 
Replica-: 

Test Chamber Size: 

Test Solution Volume: 

Loading Factor: 

Dilution Water: 

Salinity of Test 
Cnncentrations : 

Static Renewal 

7 days 

Daily 

7-11 days p o s t  hatch Larvae 

0.3 or 0.5 

Minimum of 5 plus a control (a 
second reference water control 
is optional when a dilution 
water other than the culture 
water is used) 

Minimum of 3 

Minimum of 10 

Minimum of 600 mL chamber 
(covered) 

Minimum of 500 ml/replicate 

Minimum 50 ml/larvae 

N a t u r a l  s e a  w a t e r  o r  
hypersaline brine 

25 ppt +/- 2 ppt (varying not 
m o r e  t h a n  2 ppt among 
replicate chambers each day) 

16 
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P a r t  V 

14. Adjustment of Salinity of Hypersaline brine t o  7 5 %  Test Concentrations: e f f l u e n t  . A c c e p t a b l e  
artificial sea salts above 75% 

15. Test Temperature: 

16. Aeration: 

17. Food Source: 

18. Feeding Regime: 

:.?- . PhataGsriod: 

20. Effects Measured: 

effluent . 
25 +/- 2OC 

# 

None unless the Dissolved 
O x y g e n  f a l l s  b e l o w  6 0 %  
saturation, then a l l  chambers. 
Rate less than 100 bubbles/min 

24 hour post hatch Artemia 
nauplii. (Other supplements or 
variations approved prior to 
use . ) 

Days 0-2: feed once per day 0.1 
g wet weight A r t e r n i q  nauplii 
per replicate. 
Days 3-6: feed once per day 
0.15 g wet weight A r t e m i g  
nauplii per replicate. 

16 Light:8 Dark 

Survival and Growth 

21. W e i g h i n g / d r y i n g 
Procedures: 

Immediately prepare f o r  drying 
and weighing or preserve in 
formalin or ethanol to dry and 
weigh at later date. 

22. Test Acceptability: 80% survival in controls and an 
average dry weight of 2 0.50 
mg (unpreserved larvae) or 
0.43 mg (preserved larvae) 

23. Other test specifications USEPA 1988, Method 1006 
available in: 

17 . 
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SUWMY OF TEST CONDITIONS FOR 
MYSID (MYSIDOPSIS BAHIA) SURVIVAL, GROVTH, 

AND FECUNDITY TEST 

I ,  Test  Type: 

2. Test du ra t ion :  

S t a t i c  Renewal 

7 days 

3. Renewal of T e s t  Solu t ions :  

4 .  Age of Test Organisms a t  
Test  Star%: 

Daily 

7 days; 8 days maximum (all 
r e l eased  w i t h i n  24 hours  from a 
s i n g l e  source)  . 

5 .  Dilu t ion  Factor: 

6. Number of Test Concentrations:  

0.3 o r  0.5 

Minimum of 5 p l u s  a c o n t r o l  (a  
second c o n t r o l  i s  o p t i o n a l  when 
a d i l u t i o n  water  o t h e r  than  t h e  
c u l t u r e  water  i s  used) . 

7. Number of Rep l i ca t e s  per 
Each Concentration and 
Control : 

8 .  Number of  Organisms per 
ReF li ca t e  : 

9 .  T s s t  Chamber Size: 

1 0 .  T e s t  S o l u t i o n  Volume: 

11. Dilu t ion  Water: 

12, S a l i n i t y  o f  T e s t  
Concentrations:  

13. Adjustraent o f  S a l i n i t y  of 
T e s t  Concentrat ions : 

1 4  . Test  Temperature: 

Xinimum of 5 recommended 

Minimum of  1 0  recornended 

Minimum of 500 m l  recommended 
(covered) 

Minimum of 400 m l  recommended 

Natura l  Sea Water o r  Hypersaline 
B r i n e  

25 ppt  2 2 ppt (varying no t  more 
than 2 pp t  among r e p l i c a t e s  each 
day) 

Hypersaline Brine t o  75 percent  
e f f l u e n t .  A r t i f i c i a l  sea  s a l t s  
acceptab le  above 75 percen t  
e f f l u e n t  , 

260- 27OC recommended 

18 



15 . Aerat ion:  

16. Food Source: 

17. Feeding Regime: 

18. Photoperiod: 

1 9  . L i g h t  I n t e n s i t y :  

2 0  . Effects Measured: 
21 Weighing/Dq7ing Procedures:  

22. Physical/Chemical Measurements 
( I n  a d d i t o n  o t  those s p e c i f i e d  
in t h e  Genera?. Zondi t ions  
Section) : 

23. Recommended Cu l tu re  Water 
S p e c i f i c a t i o n s  (Ward, 1989, 
1989bl: 

24.  Test Accep tab i l i t y :  

25. Other T e s t  
Specifications in: 

None u n l e s s  t h e  Dissolved Oxygen 
falls below 6 0 %  s a t u r a t i o n ,  the= 
all chambers. 

24 hour p o s t  ha t ch  Arte&a naupli 
(other supplements or  v a r i a t i o n s  
should  he approved prior t o  u s e ) .  

150 naup l i  per mysid 
(appraximately 0 . 1  ml of 
concent ra ted  .naupl i )  - h a l f  
after t e s t  Solu t ion  renewal and 
half a t  8 - 12 hours. 

16 h l i g h t ,  8 h dark  

50-100 ft-c 

S z r v i v a l ,  Growth and Fecundity 

An:-%sls examined wi th in  12 hours 
of t e s t  te rmina t ion .  Pieces of 
aluminum f o i l  or smal l  aluminum 
foil weighing boats less than 
1 0  mg i n  weight. 

Ammonia, N i t r i t e  and Nitrate 
s h a l l  be measured in the controls 
a t  the test beginning. 

S a l i n i t y  = 25 ppt 
Temperature - 25 degrees 
pH = 7.8 - 8.2 SU 
Dissolved Oxygen - 6.5  - 7.1 mg/l 
Ammonia - ~ 0 . 0 5  mg/l 
N i t r i t e  = 20 .05  mg/l 
Nit ra te  - 2 2 0  mg/l 
Alkalinity-= 45 - 120  mg/l 

> 8 0 t  c o n t r o l  survival,  an 
average weight  of 20 .2  mg per 
mysid in the c o n t r o l s  and egg 
product ion by 50 percent of t h e  
control females, 

USEPA, 1988. Method 1007. 

- 
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SUPLF??RY OF TEST CONDITIONS FOR - CHWZIA P A 3 W L A  SEXUAL REPRODUCTION TEST 

1. Test type: 

2.  Test duration: 

3. Test solution volume: 

4 .  

5. 

6 .  

7. 

8 .  

9. 

10 0 

110 

12 0 

13 

1 4  

15. 

16. 

Dilution water : 

Dilution factor: 

Number of test 
concentrations: 

Number of replicates 
per each concentration 
and control: 

Number of organisms 
per replicate: 

Salinity: 

Tenperature: 

Photoperiod: 

Light intensity: 

Light source: 

Test chamber: 

Aeration : 

Effects measnred: 

Static, non-renewal 

2-day exposure to effluent? 
followed by 5- to 7-day recovery 
period for females only in c o n t r o l  
medium for cystocarp development 

100 mL 

30 ppt salinity natural seawater, or 
a combination of 5 0 %  - 30 ppt salinity 
natural seawater and SO% - 30 ppt salinity 
artificial seawater as per USEPA ( 1 9 8 8 ) ?  
method 1009. 

0.3 or 0 . 5  

A t  least 5 and a control, the concentration 
of effluent used in this test is limited to 
a m a x i m u m  of 50%. 

5 female branch tips approximately Ian in 
length and 1 male plant approximately 2cm 
in length (visibly producing spermatia). 

30 PPt 2 2 PPt 

22 - 24OC 

16 h light, 8 h dark 

100 uE/m2/f (500 ft-c) 

Cool-white fluorescent lights 

200 IUL polystyrene cups (covered), or 
250 mL Erlenmeyer flasks (recommended) 

None during exposure period; 
chambers arc either shaken at 100 rpm on a 
rotary shaker or handswirled twice a day. 

Significant reduction in the number of 
cystocarps formed b test concentrations 
compared to controls. 

20 
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3 7 ,  Test acceptability: 

18, Other test 
specifications in: 

8 0 %  survival in t h e  controls (generally 
there is no control mortality), controls 
s h a l l  averz:F 10 cystocarps or. more per 
plant, plar*;s i n  the control had lower test 
concentrations s h a l l  not fragment so t h a t .  
individual plants cannot be identified. 

USEPA, 1988. Method 1009. 
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TERATOGENICITY BNDPOINTS 

If for any reason  t h e  Department has concerns regard ing  t h e  
t e r a t o g e n i c i t y  of a p a r t i c u l a r  e f f l u e n t  to aquatic life, in 
addit ion to the methods contained i n  the Methods Speci f icat ions  
s e c t i o n ,  the  following methods may be used: 

4 

Fathead Minnow (pimePhales promelas) Embryo-larval Survival 
and Teratogenicity Def in i t ive  Test, Method 1001.0. (USEPA 
1989) 

) Embryo-larval Sheepshead Minnow ( -nodon variecratus 
Survival and Teratogenicity Definitive Tes t ,  Method 1005. 
(USEPA 1988) . 
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L a b o r i t o r i e s  Who Have S a t i s f i e d  t h e  SRT 
Requ i remen t s  For 

T o x i c i t y  Tes t ing  ( a s  

LABORATORY 

A q u a  Survey 

A q u a  Survey 

A q u a  Survey 

A q u a  Survey 

CFM 

CFM 

CFM 

Cosper 

Cosper 

Cosper 

Cosper 

I T  C o r p  

I T  C o r p  

I T  C o r p  

I T  C o r p  

Pr ince ton  

Pr ince ton  

P r ince ton  

P r ince ton  

QC Inc  

QC Inc  

QC I n c  

QC I n c  

U S  Tes t ing  

U S  Tes t ing  

SPECIES 

Fathead 

Cerio 

Sheepshead 

Mysid 

Fathead 

Cerio 

Sheepshead 

Fathead 

Cerio 

Mysid 

Sheepshead 

Mysid 

Sheepshead 

Fathead 

Cerio 

- 
Mysid 

Fathead 

C e r i o  

Menidia 

Fathead 

C e r i o  

Sheepshead 

Mysid 

Fathead 

Cer.io 

Chronic 
of 4-26-91) 

DATE APPROVED 

02/ 0 1/9 0 

02/ 0 1/9 0 

05/02/90 

11/05/90 

06/ 01/9 0 

06/01/9 0 

0 8 /  2 1/ 9 0 

03/2 9/9 0 

03/29/90 

03/ 0 1/ 9 0 

03/01/9 0 

02/28/90 

02/28/90 

05/07/90 

05/07/90 - 
0 6 /  2 5/ 9 0 

03/22/91 

03/22/91 

03/22/91 

01/02/90 

0 1/ 02/9 0 

03/19/90 

05/17/90 

07/31/90 

07/ 3 1/9 0 
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