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MINNESOTA POLLUTION CONTROL AGENCY
Division of Water Quality

Agenda Item [@ntro} Sheet ‘
; /’ﬂ AGENDA 4 15
‘ . NO:

MEETING DATE: May 22, 1984 APPEARANCE REQUESTED - YES: _ X

4/ SCHEDULED TIME:
N
PREPARED BY: Robert Criswell/Curtis SpArks DATE PREPARED: Ma§?4 1984
_ B DATE MAILED: May IT, 4

SUBJECT: Discussion of Proposal from Reserve Mining Company to Discharge from Mile Post 7

| atitings Besin, J
LOCATION: Silver Bay . Lake
City ‘ County

TYPE OF ACTION: : '
- Permit : Request for hearing New

- Stipulation Request for legal action . Modification
- fantract Variance request (feedlot) Extensfon
ey Rulemaking Revocation
Information X Administrative order Other :

RECOMMENDED_ACTION: "5; 3
1ssuance roval
Denial

No action needed

- Authorfzation ___
1SSUE_STATEMENT:

Reserve Mining Company (Reserve) has applied for a National Pollutant Discharge Elimination

System (NPDES? permit to discharge treated wastewater from the Mile Post 7 tailings basin to
the Beaver River near Silver Bay. The discharge is necessary due to excess accumulation of
water in the basin. Consistent with the Minnesota Supreme Court decision on May 27, 1977,
Reserve intends to treat-the discharge in order to maintain water quality by utilizing best -
available technology. The proposed treatment facility is designed to discharge at a rate of
2,500 gallons per minute up to 3,500 gallons per minute. Commencement of discharge will be
necessary by January, 1985 to protect the integrity of the basin dams. This {tem is
presented to provide information on this issue so that timely actions can be taken to avoid
delays resuiting fn potential dam safety issues. If a hearing {s not requested or required,
the staff intends to present the permit for issuance at the special Board meeting on May 31,
1984, 1If a hearing ¥s requested and required, the staff intends to obtain authorization at
the May 31, 1984 meeting. _

ATTACHMENTS: -
ra ermit, Public Notice and Fact Sheet

BAT Report from Consultant (Best Avallable Technology Evaluation of Asbestiform
Fiber EEmoval Alternatives #or the ﬂinnesota‘Pollution Control !gencyi ‘
3. Tetter to Alden Lind, Wr. Lind's ﬁesponse, and Save Lake Superior Association Letter

4. Schedule Tor Permit Issuance
§. Summary of NPDES Tontested Case Hearing Rules
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MINNESOTA POLLUTION CONTROL AGENCY
Division of Vater Quality
Permits Section

Discussion of Proposal from Reserve Mining Company to
- Discharge from Mile Post 7 Tailings Basin

May 22, 1984
1SSUE STATEMENT

Reserve Mining Company (Reserve) has applied for a National
Pollutant Discharge Elimination System (NPDES) permit to -
discharge treated wastewater from the Mile Post 7 tailings basin
to the Beaver River near Silver Bay. The discharge is necessary
due to excess accumulation of water in the basin. Consistent
with the Minnesota Supreme Court decision of May 27, 1977,
Reserve intends to treat the discharge in order to maintain water
guality by utilizing best available technology. The proposed
treatment facility is designed to discharge at a rate of 2,500
gallons per minute up to 3,500 gallons per minute. Commencement
of discharge will be necessary by January, 1985 to protect the
integrity of the basin dams. I1If a hearing is not requested or
required, the staff intends to present the permit for issuance at
the special Board meeting on May 31, 1984. If a hearing is
requested and required, the staff intends to obtain authorization
at the May 31, 1984 meeting.

I.. B&égg;ound:

Reserve Mining Company has proposed to discharge wastewater
which has accumulated in the Mile Post 7 (MP7) tailings basin by
no later than January, 1985. Reserve has documented thé‘negd for
~the discharge by submitting a report from their 609$qltant thch
substantiates that water is accumulating in the basin at a rate
which will threaten dam integrity.,

For the origiﬁal design of the basin, at expected full
production rateé, it was anticipated that water frém Lake
Superior would have to be aﬁded to the Mile Post 7 basin, as
normal runoff fiowing to the basin would not eompletely replace
the water which is dissipated in the plant processes. However,

because of the reduced production of the last few years and



expected éontihuatipn.of thése lover pfoduction rates

(approximately 45% of full prod@uction) for some time, all of the

. surface water runoff accumulating in the basin will hot be

dissipated in plant procesaes. The Minnesota Pollution Control
Agency (MPCA) staff, the staff of the Minnesota Department of
Natural Resources (MDRR) , and Wahler Associates (MDNR consultant

on dam design) have reviewed the hydrologic information of

' Reserve's and concur that the basin is accumulating water and a

discharge is necessary. "Reserve has also instituted additional

. water diversions at the MP? téilings basin but-this will not

alleviate the heed to reduce water levels in the basin nor at
present production rates will it eliminate the imbalance of water
which is causing the basin water to continue to rise. The point |
at which the incoming water to the basin balances the ocutgoing
waterrfrom the plant processes is when productién is ﬁt-
approximately 65%. | |

I1..  Discussion:

.A. Reéerve Mining Company Proposal

In order to reduce the existing basin water levels and

reduce the 1mpact of water still flowing to the MP7 tailings

basin, Reserie has applied for a NPDES permit to discharge to the

. Beaver River. The average proposed discharge rate will be

approximately 2,500 gallons per minute with a maximum of up to
3,500 gallons per minute. In order to meet MPCA standards,
Reserve has proposed to construct a wastewater treatment fac;l;ty

similar to that which is employed to treat drinking water at
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Duluth and other Northshore communities. The staff believes that
the design concept gnd technology as proposed by Reserve is best

available technology (BAT), and the draft permit proposes
conditions to assure that Reserve's technology operates
consistently with state requirements. Although Reserve has not
yet submitted a s&hedule for completion of cénstruction nor
specific plans and specifications for the treatment plant, it is
genera}ly believed that the plant can be completed by January,

1985. The staff intends to,réquite Reserve to submit a schedule

~ of construction activities so that we may follow the project

- through completion.

T < qaaf”i

B. Draft Permit |
Attached with this memorandum is a copy of the draft permit
public notice, and the fact sheet (Attachment 1). The terms and
conditions of the draft permit require heserve to implement aim
to maintain water quality, consistent with the May 27, 1977
Minnesota Supreme Court decision concerning Reserve's operations.
The pertinent language of this decision reads as follows:
~~ "The permittee shall be required to apply the best avéilable
technology to maintain water guality and to cdmply with all
applicablellaws anﬂ regulations specifically including |
© Minnesota Regﬁlation WPC-14 and such other standards which

fp\\\‘now or in the future may be applied to the permittee's

tailings."
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This decision further states that the above requirement
shall apply to any water discharge from the tailings or catchment
basin and such diicharge shall Sa treated to the extent necessary
to conform to all present and future watér quality standards. We
believe this further emphasizes the Court's intention to reguire
‘that the specific goals of best available technology should be to
assure that water quality :eqﬁirements are met.

The developmeht of the BAT, water-quality, and other permit
requirements‘was based primarily on a two-fold pfocess.' The
first process was to evaluate existing water gquality data
collected for the MP7 tailings basin permit. The second process
was to evaluate existing technologies to determine which
technology was BAT and therefore best suited to assure that water
guality conditions are met. | | |

The existing permit for the MP7 tailings basin required the
collection-of data for stations upstieam and downstream of the
MP7 basin. Upstream stations were considered to be ﬁhimpacted by
water sources altﬁough it was recognized that some changes in
background could have occurred, during construction of the basin
and also due to airborne emissions. Downstream stations were .
considered to be impacted by present day basin operaﬁions, as well
as construction and airborne emissions. For this reason the
upstream sﬁationa were chosen as the basis for establishing water

guality numbers.



Based on-étaff review, amphibole fibers and fluoride were
considered to be‘the.parameters vhich were needed to maintain

wvater quality.

THETEARY. The amphibole fibers effluent limitation
of 15 x 106 amphibole fibers per liter was based on a
non-parametric statistical analysis procedure, which the staff
-.has histprically used to develop_water quality and effluent
limitations. | | | |
Of the existihg,technologies considered in the BAT review by

staff and Agency consultants (Black and Veatch, Kansas City,
Missouri}) chemical coagulation and flocculation followed by
+ direct filtration was considered to be pfesent day demqnstrgted '
' "state of the art" techno;ogf for removal of fibers. This review

included evaluation_of the performancé of technologies inblnding
coagulation and flocculation, sedimentation, diatomaceous earth
| filtration, and granular media (sand, dual media, mixed media,
.magnesiuﬁ oxide) filtration. The recommended techndlogy,
| considering expected normal variation, can consistently provide

removal of fibers at the\ks plus percent removal)and therefore
will comply with 15 x 10° daily maximum and 10 x 10° thirty asy

average amphibole fibers/liter effluent limitationé.- With proper

operation, this technology can also meet fluoride water quality

standards. This technology is similar to that used at Duluth and

other Northshore municipalities for treatment of drinking water.MSo

h copy of the report prepared by the consuitant is attached (see
Attachment 2). | |
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. In addition to water quality limitations and monitofing
requirementslfor fluoride and effluent limitations for fibers,
the proposed permit also contains other conditions. These
include the following: | |

1, Effluent limitations for tota;Asuspended solids and
dissolved iron based on U.S. Environmental Protection Agency
tEPA) guidelines for the Iron 0re‘nining Bubcategory. |

2. Restrictions on the total discharge from the MP7
tailings basin which will be based on ﬁrecipitation, as required
by EPA Guidelines for the I:én Oxre Mining Subcategory.
| 3. The pH limitations are based on state effluent
requirements as contained in 6 MCAR 7050.0100-7050.0220 (WPC-14).

4. OPe?ational and monitoring reqﬁizements for evaluating
the éffectiveness of the fiiter beds and for assuring that the
system 13 operated as efficiently as possible. |

5. A monitoring program including & fibers monito:ing

program for which Reserve will bear the cost.

C. Resolution of Environmental Organization Concerns

The primary concern raised by environmental organizations
with the permit was the method bf which the staff developed'the
fiber effluent limitations and not with the BAT technology which
has been chosen to treat the discharge. These comments were
primarily directed through Save Lake Superior Aasociation '(SLSA)
and the Sierra Club.
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The controversy centered u:tmma whether the permit effluent

limitations.for amphihole fibers should be more restrictive,

since BAT technology could consiitently be below the 15 x 106 and

10 x 10° levels required by the permit{];zg;jiigéiiiiﬁ:iigiiﬁ§:§[45

{fﬁx“lﬁsf§§:2:§§iﬁf11::in addition, §nvironmenta1 organizations

contended that the 15 x los_number did not adequately represent

background in that this number'could inc1ude some contamination

. @Que to airborne emissions and pre-operational MP7 construc;ibn

activit;és. On the first issue, the staff indicated that it was

their belief that the Minnesota.Sufreme Court 1ntendéd that

Reserve implement BAT with the goal in mind of-meeting water

| qﬁality, as'indicated by the excerpts froﬁ the decision and

| related_discussiohs mentioned previously. Therefore, numbers

| based on water quﬁlityvshoﬁld appear in the permit. On the
second issue, the staff agrees that the upstreaﬁ'stations could
be affected by airborne emissions and pre-operational MP7
construction activities, but beliéves.that the data which waé
used to set permit amphibole fiber effluent limitations is the
best that is available and the monitoring stations where this
data was obtained are the 1ea§t affected in the Beaver Rivér
watershed.

The attached letter (Attachment 3) to Dr. Alden Lind of SLSA
attempts to recognize and ansver these‘cohcerns as raised by the
environpental organizations, It shéuld be noted that these
concerns are likely ﬁost important as broad issues on how the

Agency'addresses the Minnesota Supreme Court Decision. For this



‘reason, it was necessary to recognize some of the limitations of
our present data base which wag'ﬁsad for setting the tiber
standards in this permit. By doing this we avoid the controversy
that this data base represents true background. Telephone
~conversations with the environmental organizations, based on the
discussions as contained in this letter, indicate that the
environmental organizations do not 1ntend to reguest & public
hearing. Furthermore, Alden Lind recommended to SLSA that they
do not reéueat a‘ﬁublic hearing on the perpit. The Board of
Directors for SLSA has concurred (see Attachment 3);

| D. Administration Scheduling Time Constraints ,

The MPCA stgff has made every effort to proceed on this

project in as thorough_aﬁd rapid a manner as possible so that
" construction of the necessary.facilities can be completed by the
project discharge date. Attachment 4 is a schedule 1ndic§ting
the deadlines which were proposed, the date that each item was
completed, and those'deadlineé which are remaining. Although-we
- do not believe that a hearing is going to be necessaty, our
schedule does establish under item 13 an appioximate date for a
hearing if it is necessary. The Office of the Hearing Examiner
has left its schedule open for the weeks of June 25, through July
13, 1984, so that a hearing could be held if necessary. Iﬁ is
important that the hearing be held at this time in order to
assure that adequate construction time is available for
completion of a treatment facility, as permit issuance cannot

occur until after the Hearing Officer‘*s findings have been
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. approved by the Board. sﬁch'approval coulﬁ likely not occur
until the July 31, 1984 meeting of the-soard (schedule item 115).:
in order to meet the scheduling commitments indieate¢ herein, a
public notice of the hearing must be mailed during the week of
June 4, 1984. This notice cannot be made until there is a clear
statement of the issues after the close of the permit public
-notice on May 26, 1984,

I11. Conclusions:

So that Reserve may begin construction of the preposed
wastevater filtration plant during the summer of 1984
construction season, and thereby complete construction by the
January, 1985 planned date of discharge, it has been extremely
important in the review proeess to move forward as rapidly as
possible and make every effort to cover for ahy,contingeneies
which might occur. If a hearing is not requested, the staff
intends to present the petmit for issuance et the May 31, 1984 .
meeting. 1In the event'that a hearing is reéuested the staff
believes that the Board should be ready to act as rapidly as
possible, so that hearings can be held in accordance with the
schedule presented herein. :

- If a hearing is requested and the hearing request is in
conformance with existing rules (see Attachment $) then the staff
intends to present their recommendation'to the Board at the May
3, 1984‘meeting and if required, reguest that the Board
authotlze a hearing to be held oﬁ the permit. An early
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discussion of the-matters presented herein and an informed Board
is important so that a timely and app:opriate action may be taken
at the May 31, 1984 m@eting.

IV. Recommendations:

The MPCA staff is making no recommendation at this time but
only providing inférmation that may bé useful to the Board in
anticipatibn of the Mayv3i. 1984 meeting; At that time, the
Board will be asked to make a decision to issue the proposed
permit, or, in compliance with 6 MCAR 4.4013, to hold a contested

case hearing.
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Atfach ment /

Minnesotfa Pollution Control Agency

APR 27 1984

Mr. A. H. Manzardo, Chief -

- Permits Section, Water Division

U. S. Environmental Protection Agency, Region V
230 South Dearborn Street
Chicago, 111inois 60604

Dear Mr. Manzardo:
RE: DRAFT NPDES PERMIT #MN 0055301

Reserve Mining Company
Silver Bay, Minnesota

As per the Memorandum of Agreement between the Minnesota Pollution Control
Agency and the U. S. Environmental Protection Agency (EPA), we are enclosing

- for your review, one copy of the draft permit, statement of basis or fact .

sheet, public notice, and two copies of the completed application for the
referenced applicant.

Provided that no objections or questionable comments are recefived during the
public notice period and that no modifications are made to this permit, we

are also requesting your concurrence for issuance of the referenced permit
upon expiration of the public notice period.

By copy of this letter we are sending a duplicate of the public notice, fact
sheet or statement of basis, and draft permit to the applicant.

T sl

~ Curtis J. Sparks, P.E.

Chief, Permits Section
Division of Water Quality

CJS/REC:cc

_Enclosure'(l)

~ VIA CERTIFIED MAIL
Mr. Robert S. Lemire, Superintendent Environmental Control, Reserve
Mining Company, Silver Bay, Mn.

Phone:
1935 WGsi County Road B2, Roseville, Minnesota 55113.2785

- A MRS o o Bu A AL PR ek v nbenit | alhas ibdornhall Y amd e b




Permit No: MN 0058301

PUBLIC HOTICE
for the | _
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
AND STATE DISPOSAL SYSTEM (SDS) PERMIT PROGRAM

(Section 402, Federa) Water Pollution Control Act, as amended, Minnesota

Statutes Chapters 115 and 116, &s amended, ond 6 MCAR § 4.4001 et.seq. and
4.410]1 et.seq.) A

Draft NPDES and SDS Permit to Conmstruct Wastewater Treatment Facilities and/or
~ to Discharge into Waters of the State ‘

Permits Sectfon

Division of Water Quality
Minnesota Pollution Control Agency
1935 West County Road B2 ‘
Roseville, Minnesota 55113

Public Notice No: lIL/I-/390 Public Notice Issued On: -APR 27 1984

Name and Address of Applicant: ~ Name and Location of Facility:
Reserve Mining Company Reserve Mining Company
Highway 61 Highway 61 o

Silvgr Bay, Minnesota 55614 S{lver Bay, Minnesota 55614

Receiving Water: Beaver River

NOTICE: The above named applicant has applied for an NPDES Permit to construct
8 wastewater filtration plant and to discharge into the Beaver River.
The permit will be 1issued by the Minnesota Pollution Control Agency
- (MPCA)} to Reserve Mining Company and it's parent companies Armco
Steel, Inc. ond Republic Steel Corporation for a period of
‘approximately five years, The discharge will consist of treated
tailings pond supernatant and surface water runoff, The wastewater.
~filtration plant is designed to implement best available technology to
comply with water quality standards.

Background

On Apr{l 19, 1978, the MPCA issued & permit to Reserve Mining Company (Reserve)
and 1ts parent companifes to dispose of taflings at the Mile Post 7 tailing
disposal basin near Silver Bay. That permit was based on a Minnesota Supreme
- Court decision setting forth certain requirements dncluding that Reserve

implement best available technology to meet water quality requirements. At the
time this permit was prepared, because of the large quantities of water used in
operating a taconite processing plant, it was believed that a discharge from the



=2pn- ‘Date:  APR 27 1904
- Permit No: WMN 0055301

Mile Post 7 tailings basin would not be necessary unti) closure of the basin.
However, with the reduced rate of production (presently sbout 45% of capacity),
which has occurred in the recent past and 1s expected to continue, water
elevations in the basin have been rising. To further compound this situstion,
at rveduced production rates, less course tailings are generated for dam
construction. As a result, continued accumylation of water could thresten dam
integrity. Reserve has indicated that a discharge will be necessary by
approximately January 1985, necessitating construction of a wastewater treatment
facility during the 1984 construction season.

Technology

In developing a standard for discharge, the MPCA is guided by the Minnesota
Supreme Court decision of May 27, 1977 which states as follows:

“The permittee shall be required to apply the best available technology to
maintain water quality and to comply with all applicable laws and
regulations specifically including Minnesota Regulation WPC 14 and such
other standards which now or in the future may be applied to the
permittee's tailings.*®

The decision further states that the sbove requirement shall abp1y to any ﬁater
_ discharge from the tailings or catchment basin and such discharge "shall be

treated to the extent necessary to conform to 211 present and future water
quality standards. - . :

Based on this requirement the MPCA contracted a consultant to determine 2
treatment technology which would be the best available technology and which
would assure that water quality was met. Based on the consultants review it was

determined that best available technology would include chemical floculation
followed by multimedia filtration. :

Reserve Mining Company Proposal

“Reserve has proposed a water filtration plant for treating the proposed
discharge. The technology which was proposed by Reserve consists of chemical
floculation followed by multimedia filtration, and §s 1ike that proposed by the -
MPCA consultant. This technology represents present state of the art and is .
comparsble to that serving the citizens of Duluth and other Northshore
municipalities for treatment of public drinking water.

- Permit Conditions

The proposed permit requires Reserve to implement best available technology and
establishes 1imitations and operating conditions which include rvequiring that
Reserve operate the water :filtration plant as efficfently as possible and
assure that water quality is maintained for the Beaver River., The permit
includes effluent limitations and water quality standards for amphibole fibers,
fluoride, total suspended solids, turbidity, pH and dissolved fron. The permit
also establishes a monitoring program to determine compliance with these

conditions. The permit requires that backwash from the filter plant be returned
to the Mile Post 7 basin.

Location of the water filtration plant fs shown on the attached map.
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~Apn- Date: PR 27 1A
| Permit No: MN 0055301

On the basis of preliminary MPCA staff review and espplication of appliceble
_standards and rules, the Director will recommend that the MPCA {ssue a permit
for construction and discharge subject to certain effluent Vimitations, water
quality standards and special conditions. Any construction that may be required
in the proposed permit may not be commenced until the permit 4s issuved and the
plans and specifications sre approved by the Director. Because of the need to
construct this facility this summer, and beceuse of the interest in permits
issued to Reserve Mining Company {in the past, the MPCA staff has endeavored to
- contact many of the persons or/organizations which have expressed an nterest in
permits issued to Reserve, prior to this public notice. Consequently, these
persons have had an opportunity to review and comment on the draft permit.

The proposed determination to recommend {ssuance of the permit is preliminary.
Interested persons are invited to submit written comments upon the proposed
discharge. Interested persons may also petition for a public hearing in
accordance with 6 MCAR & 4.4011. Comments or petitfons for public hearings
should be submitted in person or by mafl no later than thirty ?30) days after

the public notice of this application is fssued. Written comments or petitions
for public hearing should be addressed to: L

Permits Section
Division of Water Quality
Minnesota Pollution Control Agency
1935 West County Road B 2

"~ Roseville, Minnesota 55113

However, because of the time constraints, werask that anyone 4interested in .
commenting also verbally communicate comments to the person l1isted below. We
would apprectfate verbal comments approximately. 10 days prior to the close of the

notice so we may begin to understand the interest in this proposed permit prior
to close of the not ce. : ' . : '

To ensure that comments are clearly directed to the proposed permit and to
appropriate staff persons, the permit number should appear on each page of any
submitted comments. A1l comments received no later than thirty (30) days after
this public notice 18 fssued will be considered in the formulation of final
determinations. The MPCA will make final determinations in a timely manner
after the expiration of the public comment period. Requests for a public
hearing must be in conformance with 6 MCAR 4,401]1 and/or 4.4013.

Publfc notice of the plans and specifications 1is discretionary with the
Director, but 4n 211 cases 2 letter notice will be sent to all persons who
- indicate an interest in the plans and specifications. -

The application, proposed permit 9dncluding proposed effluent 1limitations,
special conditions, comments received, pertinent rules and other documents
relevant to the permit are available for inspection and may be copied anytime
between 9:30 A.M. and 3:30 P.M., Monday through Friday. Copies of the public
notice and fact sheet, are available at the address shown above. If you have
sny questions regarding this draft permit, or are interested in knowing when

this permit will be presented to the MPCA Board, please contact Robert Criswell
at (612) 296-7252. . : ,

PIease:bring,;hqlforggoing to the attention of persons whom you know would be
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DRAFI- J Permit No: MN 0055301

AUTHORIZATION TO-DISCHARGE AND Tb CONSTRUCT WASTEWATER TREATMENT FACILITIES
UNDER THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM |
AND STATE DISPOSAL SYSTEM PERMIT PROGRAM

In compliance with the provisfons of the Federal Water Pollution Control Act, as
amended,. (33 U.S.C. 1251 et seq; hereinafter the "Act"), Minnesota Statutes
Chapters 115 and 116, as amended, and Title 6, Part 4.4001 -~ 4,4021 and 4.4101 -

4.4111 of the Minnesota Code of Agency Rules (hereinafter 6 MCAR § 4.4001 et.
seq. and 4.4101 et. seq.)

 RESERVE MINING COMPANY; ARMCO INC.: AﬁD?ﬁﬁPUBLIC STEEL CORPORATION

herein after referred to as the Permittee, are authorized by the Minnesota

Pollution Control Agency (MPCA), to construct wastewater treatment facilities

and/or to discharge from The Mile Post 7 return water filtration plant near

- Silver Bay to receiving water named the Beaver River, in accordance with

. effluent Timitations, monitoring requirements and other conditions set forth in
PARTS I and II hereof. ‘

This permit shall become effective on the date of issuance by the Director.

This permit and the authorizaetion to discharge shall expire at midnight,
May 31, 1989, The Permittee is not suthorized to discharge after the above date
of expiration. In order to receive authorization to discharge beyond the above
date of expiration, the Permittee shall submit such information and forms as are
required by the Agency no later than 180 days prior to the above date of
expiration pursuant to 6 MCAR § 4.4001 et. seq. and 4.4101 et. seq, or any
amendments thereto. _ _ :

Date:

Sandrs S. Gardebring
Executive Director
Minnesota Pollution Control Agency



A.

~¥n the Mile Post 7 tailings disposal

Page 2 of i9 o
“Permit No: WMN 0055301 .

Part |

Description

The discharge from the wastewater treatment facilities will consist of
treated tailings supernatant and surface water runoff from the Mile Post 7
taflings disposal system return water pond. The treatment facilities are
designed for a flow rate of 2500 gallons per minute. 1t is possibie that
the facilities could occasionally discharge at a maximum rate up to
approximately 3500 gallons per minute,

The discharge from this facility is onli necessary to reduce water levels

asin ‘to normal operating levels.
Normal operating levels are considered to be an average basin level of
twenty feet although the normal operating levels may vary depending on
tailings deposition and submersion

The wastewater treatment facilities consist of alum addition using a rapid
mix system, flocculation basin, multi-media filtration beds, alum tank,
polymer tank, pumps, pipes, and appurtenances. These facilities are
generally described in a report titled Report on Mile Post 7 Tailings
Diposal System Excess Water Discharge by RREM, Inc. dated March, 1984,

This report further establishes the basin design criteria which were

utilized. Final plans and specifications for the facility will be reviewed
in accordance with Part II JA.8. ,
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. : PAR'I‘ I
EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - ‘

During the period beginning upon completion of construction of the- wastewater treatment factiities
described in Part I.A., of this permit and lasting until May 31, 1989 the Permittee s authorized* to
discharge from cutfall serial number 20100,

Such d_ischarges shall be 1imited and monitored by the Permittee as specified below:

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
- kg/day (1bs7day]) Other Units (specify)
Thirty (30) Thirty (30)
gons:cutive 0aily Mo goos:cutive Datly Ma ‘Measurement Sample
ay Average Daily Max Day Average Da x Frequency T
FIow-m /Oay (MGD) - | - ‘ - = ’! - Daily Average
Flow Estimate
Turbidity (NTU)** - - - . Continuous e .
e ' 6 6 Twice/week Grab
Total Amphibole FibersW - - 10x10 15x10 - Grab
Fluoridet*** ' - - - - Twice/month Grab
Total Suspended Solids - - 20 mg/) 30 mg/1 Once/month Grab
Dissolved Iron. - - 1.0mg/7 2.0 mgll Once/month - Grab

The pH shall not be Tess than 6.5 nor greater than 8.5 and shall be monitored twice/week by grab sample.
These upper and Tower limitations are not subject to averaging and shall be met at a1l times.

There shall de no discharge of floating solids or visible foam in other than trace amounts.

The discharge shall not contain o1l or other substances in amounts sufficient to create 2 visible color
film on the surface of the receiving waters. '

Except for turbidity and fluoride or unless otherwise specified in the permit or monitoring plan, sawles
taken 1in compliance with the monitoring requirements specified above shall be taken at 8 point
representative of the discharge from the wastewater treatment facilities to the Beaver River. Turbidity
samples shall be taken from the discharge from each filter bed prior to mixing with any other filtered
w:te;: by cgntimous sampling, Flvoride samples may be taken at the point of entry of the discharge to
the Beaver Bay.

*See Part 1,C.4, Discharge Authorization.

**See Part 1,C.5. Turbidity Operational Levels.
***See Part 1,0.6. Total Amphibole Fiber Effluent Limitations and Part 1,C.7. Fiber Honitoring.
#4*+See Part 1,0.8. Fluoride Water Quality.



Page 4 of 19 '
Permit No: MN 0055301

 PART 1

C. Other Requirements

1.

ra

Tailings Deposition

This permjt does not authorize the discharge or disposal of tailings.
Non-Degradation

Consistent with Minnesota Rule 7050.0180, the Qastewater treatment
facilities shall be operated and maintained by the Permittee to ensure
to the maximum practicable extent that the surface waters of the State

~are mpintained at their matural quality. The increase in surface

water of any pollutant shall not preclude the appropriate beneficial
present and future use of the water. .

Treatment Technology

The Permittee shall be required to apply the beﬁt available technology
to maintain water quality and shall comply with 811 applicable laws,

~ rules, court orders, and decisions specificelly including Minnesots

Rules 7050.0100 - 7050,0220 and 7050.0300 - 7050.0350 and other duly
sdopted rules and standards which now or in the future mey be applied
to the Permittee's wastewater treatment facilities during construction
and operation.

4. Discharge Authorization

Consistent with 40 CFR Part 440.12 2.3. Ore Mining and Dressing Point
Surce Category, Subpart A, Iron Ore Subcategory; or any amendments
thereto; the Permittee's total discharge from the Mile Post 7 tailings
disposal basin shall be limited to the amount of precipitation
drainage which has accumulated in the basin. The total amount of

‘precipitation drainage shall be calculated by adding the amounts of

precipitation drainage determined in items a & b below:

.a. The quantity of-précipitation drainage accumulating in the Mile

Post 7 basin from the drainage ares flowing to the Mile Post 7
basin, but not including the Mile Post 7 basin area; times the
total annual precipitation,

b. The quant{ty'of precipitation drainage accumulatinglin the Mile
_Post 7 basin. from the annual precipitation minus the annual
evaporation, times the ares of the Mile Post 7 basin. .

In addition, the Permittee shall maintzin water levels in the Mile
Post 7 tailings basin, such that, to the maximum practicable extent,
811 tailings are placed underwster in the basin during operations. At
the present time the normal average basin water level, which is
meintained to assure the tailings are disposed of under water, is
approximately twenty feet. .
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Turbidity Operationa) Level{s)

The Permittee shall determine t level of turbidity in the treated
water from each filter bed will/assure compliance with fiber effluent
limitations contained in Part 1/B.1, of this permit. Upon determining
the appropriste turbidity operational level(s), the Permittee moy,
upon approval of the Director, reduce the fiber monitoring frequency
as described in Part 1,C.7. Fiber Monitoring, provided the Permittee
can consistently comply with the appropriately determined turbidity
levels., Non-compliance with the determined turbidity levels may be
Just cause for requiring additional fiber monitoring. .

. Total Amphibole Fiber Effluent Limitations

The Permittee shall comply with the total amphibole fiber effluent
Vimitations described in Part 1,B. of this permit, for ninety-five
percent of the samples collected. Compliance shall be determined
based on the fiber sampling and analysis required by Part 1,C.7. of
this permit or samples taken by the Agency and amalyzed in accordance
with the procedures described in Part I,C.7. of this permit.

Fiber Monitord ng

a. Anslyses Prqéedures Applicable to Part I,B.

Fiber analyses of samples taken pursuant to Part I,B. of this
permit shall be quantitiative including fiber concentrations as.
amphibole, chrysotile, non-amphibole, non-chrysotile, ambiguous,
‘etc. and shall also include a mineralogical breakdown of the
fibers found and their concentrations. Analyses required by this
. permit shall be performed in accordance with the most recent
techniques of the Minnesota Department of Health and shall be
conducted by the Minnesota Department of Health. A one liter
'sampﬁ shall be utilized for all water quality and effluent
sampling. _

This permit does not require that the Permittee analyze samples
for fibers nor preclude such analysis by the Permittee utilizing
techniques of its own choice. Nothing herein shall be considered
a waiver by the Permittee of 1{ts right to contest data or
conclusions derived from the snalytical methods acceptable to the
Minnesota Department of Health and the Agency. '

b. Permittee Payment for Monitoring snd Fiber Semple Anslyses

Reasonable costs related to monitoring and fiber analyses

required by Part 1, B. of this permit shall be borne by the
Permittee. - | ' .
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The ‘Pemittee. fn accordance with the requirements coniﬂned' in
Part 1,D.2, Monitoring Plan, shall submit a fiber monitoring
plan which, a8t & minimum includes the following: -

- 1. A fiber monftoring plan for the initia) operating “start-ub"_ ‘

geriod for the treatment facilities requiring & minimum
evel of fiber sampling of once per week. R

2. A fiber monitoring plan to follow the initial operations)
“start-up" perfod for the treatment facilitfes which is
designed to determine operational turbidity levels to meet
the required amphibole fiber 1limitations. The fiber
monitoring frequency during this period will be a minimum of
twice/week and the period will be a minimum of approximately
six weeks. If an appropriate turbidity level can not be
established the Permittee shall continue to monitor fibers
at a frequency of twice/week.

3. Provided an appropriate turbidity operational level for the
filter beds can be established as described in Part I1,C.5.,
the fiber monitoring required by Part 1,C.7.c.2. may be
reduced to once per month. Based on a consistent compliance

with the fiber effluent limitations described $n Port ],B. .

of this permit, after a period of 6 months at 2 monitoring
frequency of once per month, the Permittee may vequest @
further reduction in monitoring. for fibers pursuant to Part
1,D.1.f. With adequate justification for 2 reduction in
monitoring, a fiber monitoring frequency of once/quarter s
envisioned after the perfod of wonthly analysis. Approva!
of @ request for reduction in monitoring pursuant to Part
1,0.1.f. shall not be unreasonably withheld.

Fluoride Water Quaiigy_

The Permittee shal) establish a flow monitoring station in the Beaver

~River, utilizing a staff guage and appropriate river cross-sections.

to determine sppropriate discharge flowrates which, sfter mixing c;:tr
the Beaver River, assure compliance with the 1.5 mg/1 water Qud ':'.'.
standard for fluoride. In addition, based on the effluent monitories
done for fluoride, required by Part 1,B. of this permit, and ? :u::
balance of the fluoride iloading to the river, the Perrittee s‘on
prepare an operational plan for adjusting discharge "9‘""","’ Bt
complfance with the 1.5 mg/) fluoride standard. This » "’,’ fcr
include & graph or some other appropriate or similar med ‘s' o
correlating the discharge loading rate of fluoride with flow 1F
Beaver River at the appropriate guaging statfon.

9""“% periods of low fiow the Permittee shall monitor the :h":‘%’f‘:‘;
for fluoride at the beginning of the mixing zone and at the B° < 0
the proposed guaging station to determine the effectiveness € '

FY AT TR ] : M'Am.ﬁ.umm— e W
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Filter Backwash and Removed Substances

The Permittee shall dispose of all filter backwash for the treatment
facilities within the Mile Post 7 Tailings Disposal Basin., Consistent
with Part 1I,A.6. the Permittee shall submit a plan for disposal of

remo:ed substances within 90 days after the effective date of this
permit, - '

Polychlorinated Biphenyl Compounds

The Permittee shall not discharge polychlorinated biphenyl compounds
including, but not limited to, those commonly used in. electrical
transmi ssior_l components. '

Water Treatment Additives

There shall be no use of waterv treatment additives other than those

reported on the application for this permit, nor any significent

increase in the amount of any treatment additive used, without prior
approval of the Director. In requesting approval to use a water
treatment additive, the Permittee shall provide the Director (Attn:

- Permits Section) with the commercial name of the product to be used,

the amount or concentration to be used, and the frequency of usage
proposed. This permit may be reasonably modified to restrict the

usa?e or discharge of a treatment additive or to require additional
effivent monitoring. _ '

12. Reopening Clause

This permi-t shall be modified, or alternatively, revoked and reissued,

. to comply with any applicable effluent standards or limitation

promulgated or approved under section 301 (b)(2)(c), and (d), 304
(b)(2), and 307 (8)(2) of the Clean MWater Act, 1f the effluent
standard or limitation so promulgated or approved:

(1) Contains different conditions or is otherwise more stringent than
any effluent 1imitation in the permit; or

(2) Controls any pollutant not 1imited in the permit.
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D. MONITORING AND REPORTING

1.

Monitoring

c.

Representative Sampl 1ngﬁe' | _ |
SampTes shall be taken at a point representative of the
discharge. Any monitoring measurements taken as required

herein. shall be representative of the volume and nature
of that which is being discharged. |

_ ?ualitﬁ Assurance o
In order to 1nsure the validity of amalytical data, the

Permittee shall submit an outiine of the quality assurance
program employed b{ the laboratory performing the analyses..

Such outiine shall be contained 1in the monitoring plan
required by PART I..D.Z. :

Test Procedures

‘Test procedures for the analysis of pollutants shall conform

to regulations promulgated pursuant to Section 304 (h) of
the Act, and Minnesota Statutes, Section 115.03, Subd. 1 (e)

“{7) as amended or as otherwise specified in this permit.

The Permittee ‘sha11 periodically calibrate and perform

- maintenance on all monitoring and analytical instrumentation

used to monitor pollutants discharged under this permit, at
intervals to {insure accuracy of measurements. The Permittee
shall maintain written records of all such calibrations and
ma intenance. _ : :

hecording of Results . |
or each measurement taken or sample collected pursuant to

the requirements of this permit, the Permittee shall record
the following information: '

1) The exact place, date, and time of sampling:
2 the dates the analyses were performed;
3) - the person who performed the analyses;

4 the analytical techniques, procedures or methods useﬂ:

and _
§) the results of such analyses.

Additiona) Monitoring by Permittee
IT the Permittee monitors any pollutant designated herein more

frequently than required by this permit, or as otherwise
directed by the Agency or Director, the results of such
monitoring when done in conformance with procedures and at the
locations described in the approved Monitoring Plan required in
Part 1,0.2. of this permit, shall be included in the calculation
and reporting of values submitted on the Discharge Monitoring
Report Form.. Any fncreased monitorinq frsquency above that

—— a9 S e ddecndad man Sha
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f. Reduction of Monitoring

If the Permittee, after monitoring for & reasonable period of
time, finds that 1t {is consistently meeting the terms and
conditions of this permit, the Permittee may request @2 reduction
or elimination of specific monftoring requirements. The
Permittee shall provide to the Director appropriate justification

- 8s the basis for its request. The Director, after review of the.
Permittee's request, may suthorize & reduction or elimination of
the specified monitoring requirements.

g. Recording and Records Retention

A1l sampling and analytical records required by this permit shall
be retained by the Permittee for a minimum of three (3) years.
The Permittee shall also retain all original recordings from any
continuous monitoring 1instrumentation, and any calibration and
maintenance records, for a minfmum of three (3) years. These
retentfon periods shall be automatically extended during the
course of any legal or administrative proceedings or when so
requested by the Regional Administrator, the Agency, or the

Director. '

Monitoring Plan

a. The Permitfee shall submit a monitoring 1an to the Director fdr
: n

approval by October 15, 1984, At a m
shall {nclude:

mum -the monitoring plan
1. & description of the monitoring equipment;

2. the monftoring ﬁethods;
3. the type of sample; _ _ |
4, sampling procedures or manner and ana‘lyéis p‘f samples;

5. ocatfon and interval of sampling; and

6. such other information appropriate and necessary to the
monitoring plan as the Director may reasopab"ly require.

Reporting

a. All monitoring results obtained pursuant to the provisions. of
this permit shall be summarized on a monthly basis and reported
on the desfgnated "Discharge Monitoring Report Form.*
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' Reports shall be ‘submitted monthly and received or postmirked no

Tater than the 21st day of the month following the completed
reporting perfod. A reasonsble slternative reporting date or
submittal procedure may be established for data related to
monitoring fibers, The first report 1s due on the reporting date
following the first reporting period where monitoring is required
beginning on the date of issuance of this permit., I1f the

- reporting period specified above is quarterly, reports shall be

due on the 21st day of April, July, October, and January. Signed
copies of these, and all other reports required herein, shall be
submitted to the Director at the following address:

Minnesota Pollution Control Agency
Division of Water Quality
Enforcement Section
- 1935 West County Road B-2
- Roseville, Minnesota 55113

The Permittee shall report the results of the monitoring in the
units specified 1in this permit, The reports or written
statements shall be submitted even §f no discharge occurred
during the reporting period. The report shall include (1) 2
description of any modifications in the wastewater collection,
treatment, and disposal facilities; (2) any substantial changes
in operational procedures; (3) any other significant activities
which alter the nature or frequency of the discharge or water
quality; (4) eny other material factors affecting compliance with
the conditfons of this permit and such information as the Agency
or Director may reasonably require of the Permittee pursuant to
Agency Regulation, 6MCAR 4.4015 B. and 4.4109 E. and Minnesots
Statutes, Chapters 115 and 116 as amended.

Except for data determined to be confidential under Section 308
of the Act, and Minnesota Statutes, Section 116.075, Subd. 2,
all reports prepared in accordance with the terms of this permit
shall be available for public dnspection at the offices of
the Agency. Procedures for submitting such confidential material

shall be pursuant to Minnesota Rule 7000.1300. As provided in
~ the Act, effluent data shall not be considered confidential.

Knowingly making any false statement on any such report,
confidential or otherwise, 1is subject to the imposition of

- criminal penalties as provided for in Section 309 of the Act and

Minnesota Statutes, Section 115,071 Subd. 2 (b).
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DEFINITIONS
1. The "Agency" means the Minnesota Pollution Control -Agency, as
. constituted pursuant to Minnesota Statutes, Section 116.02, Subd. 1.

2. The *"Director" means the Executive Director, or other Agency
staff as authorized by the Executive Director, of the Minnesota
Pollution Control Agency as described 4n Minnesota Statutes,
Sectfon 116.03 as amended. . ' :

3. The “Regional Adminfstrator” mesns. the Environmental Protection
Agency (EPA) Regfonal Administrator for the region 1in which
Minnesots {s located (now Region V). _ R

4, The “Act" means the Federal Water Pollution Control Act, as
amended 33 U.S5.C. 1251, et seq.

5. A “Composite" sample, for the purpose of the monitoring requirements
of this permit, 1s defined as no less than a series of three flow
proportioned grab samples collected in a twenty-four hour perfod. The

_ ihterval between samples shall be no Iess than one hour.
€. “Thirty (30) Consecutive Day Average" for the purposes of this permit

shall be 2 monthly sverage.

3. MWeight Basis - The “thirty (30) consecutive day average"
discharge s

defined as the summation of the measured
daily discharges by weight divided by the number of days-
during the calendar month.

b. Concentration Basis - The “thirty (30) consecutive day
average” concentration, other than for fecal coliform

roup organisms, §s defined as <the arithmetic average
?weighted by flow value) of 211 the daily determinations

of concentration made during the calendar month. Daily
determinations of concentration made using 3 composite sample
shall be the concentration of the composite sample. When grab
samples are used, the dafly determination of concentration shall

be the arithmetic average (weighted by flow value) of all the

- samples collected during the calendar day.

The “thirty (30) consecutive day average" for fecal coliform
group organisms 1s defined as the geometric mesan of samples
collected in a calendar month.
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7. *Dafly Maximum" Discharge

8. Meight Basis - The “daily maximum" discharge means the total
_ ITscharge by weight during sny calendar day. - .

b. Concentration Basis - The “daily maximum® concentration means
the deily aefermination‘of concentration for any calendar day.

8. The "Seven (7) Consecutive Day Average" _concentration, other than
for fecal coliform group organisms, 1s defined as the erithmetic
‘mean of the samples collected in a perfod of seven (7) consecutive
days. The seven (7) consecutive day average for fecal coliform

gr_oup organisms is defined as the geometric mean of samples collected
n 8 period of seven (7) consecutive days. '

9, Pollutants, Toxic Pollutants, Other Wastes, Point Source, Disposal

System, Waters of the State, and other terms for the purpose of this

- permit are defined in Sectfon 502 of the Act and Minnesota Statutes
115.01 and 116.01 as amended and Agency Regulation 6MCAR 4.4103.

- 10. *“Fibers", for the purpose of this permit, are defined as chrysotile and
_ amphibole mineral particles with 3 to 1 or greater aspect ratfos.

11. “Amphibole" is a groub of hydfated silicate minerals usually containing two
or more metals such as iron, magnesium and/or calcium. Amphibole minerals

share a common crystallfne structure with a double chain of linked silica
tetrahedra. _ . .

12. “Chrysotile" 15 a fibrous magnestum silicate mineral ih the serpentine

group with a characteristic scroll-l1ike struture which often gives the unit
fibers a hollow tube appearance. '
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PART 11

MANAGEMENT REQUIREMENTS

1.

Non-Comp!iance and Bypass Notification

1f, for any ‘reason, the Permittee exceeds any effluent 11mitation'
Specified in the permit, bypasses, or causes & diversion of wastewater
or unauthorized discharge in violation of this permit. the Permittee

shall notify the Director as follows:

8. Telephone CQmmunication
Report Tnmediately to the Enforcement Section, Division of Water
Quality (612) 296-7373 any of the following occurrance:

(1) @ bypass or violation of permit conditions or limitations
which may cause a nuisance or be a hazard to human health or
welfare or the environment;

(2) an unauthorized discharge (whether accidental or not) of
. oil toxic pollutants, or hazardous waste; :

(3) a violation of an effluent Timitation for a toxic po1lutant
Iisted pursuant to Sectfon 307(a) of the Act. -

The Permittee shall {mmediately recover as rapidly and thoroughly
as possible such discharged substance(s) and take such other
action as may be reasonable to minimize or abate pollution of the
waters of the State. This shall be followed by 2 written
explanation on the discharge monitoring report.

b. Prior Approval ‘
- T¥, for sny reason, a8 major treatment unit must be bypassed for

routine maintenance, and this bypass will result in a degradation
of the effluent, the Director (Attn: Enforcement Section [(612)
296-7236)] must be notified and grant approval prior to removing
this unit from service, In the case of emergency maintenance,
the Director shall be informed of the circumstances surrounding
the need for emergency maintenance and the action taken.

€. Written Report
Report on gﬁe Discharge Monitoring Report: any violation of daily

ainimum, maximum, seven (7) day average, or thirty (30) day
average effluent 1limitation; any violation of water quality
Timitations of this permit; and any bypass that did not present 2
n:}sance or health hazard; or have substantial environmental
effects. '
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Written notification required above shall contain the following
information: '

(1) A description of the discharge, approximate volume, a‘nd
cause of non-compliance or bypass.

(2) The period of non-complfance or bypass including exact dates
and times; or if not corrected, the anticipated time the
incident 1s expected to continue; and steps taken to
correct, reduce, eliminate and prevent recurence of the
non-compl jance.

Bypassing

The diversion or bypass of any discharge from the collection system or
treatment facility by the Permittee is prohibited, except: (a) where
unavoidable to prevent loss of Vife or severe property damage; or {(b) where
excessive storm drainage or runoff would damage any facilities necessary
for compliance with the terms and conditions of this permit; or (c) where
emergency maintenance must be performed; or (d) where routine maintenance
must be performed on a major treatment unit and prior.approval has been
received from the Director. Provision (c) does not authorize discharges

- caused by a failure to perform routine or preventive maintenance or by 2
failure to maintain system relfability in accordance with PART 11, A.7. of

this permit.

Adverse Impact

The Permittee shall take all reasonable steps to minimize any adverse
impact to waters of the State resulting from:

. all unauthorized di.scharges accidents] or otherwise, of 0il, toxic

pollutants or other hazardous substances;
b. limitation violations or;
c. a bypass.

Change {n 'Dischargg

a. A1l discharges authorized herein shall be consistent with the terms
and conditions of this permit, The discharge of any pollutant more
frequently than, or at a level in excess of, that {dentified and
authorized by this permit shall constitute a violation of the terms
and conditions of this permit., Such a violation may result in.the
imposition of civil or criminal penalties as provided for in Section
309 of the Act and Minnesota Statutes Section 115.071,

b. Facility modifications, additions, and/or expansions that increase the
plant capacity shall be reported to the Director, (Attn: Enforcement
Section, Division of Water Qualfty) and this permit may then be
modified or reissued to reflect such changes. ,
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Any eanticipated. cha‘nge‘ in the facility discherge, d4ncluding

significant new or modified {industrial discharge(s) or significant
change in the quality of existing dndustrial discharges to the
treatment system that may result in o new or increased discharge of
pollutants shall be reported to the Director, (Attn: Enforcement
Section, Division of Water Quality). Modification to the permit may
then be made to reflect any necessary change in permit conditions,

including any necessary effleunt limitations for any pollutant not
{dentified and Vimited herein.

In no case are any new connectfons, 1’ncreaséd flows, or significant
changes in treatment system influent quality permitted that will cause
violation of the effluent 1imitations specified herein.

Facilities Operation and Quality Control

A1l waste collection, control, treatment, and disposa'l-facﬂities shall be

operated in 2 manner consistent with the following: =~ =

Maintenance:  of the treatment facility which could result in
degradation of effluent quality shall be scheduled as much as possible
during non-critical water quality periods and shall be carried out in
a manner approved by the Director. Such approval shall not be
unreasonably withheld. o :

The Director may require the Permittee to submit a maintenance plan to
eliminate degradation of the effluent. The Permittee shall.operate
the disposal system in accordance with this plan as approved by the
Director. . : _

The Permittee shall provide an adequate operating staff which is duly
qualified under 6 MCAR 5.003, if applicable as determined by the
Director, pursuant to Agency Regulation 6MCAR 4.4015 C.6., to carry
out the operation, ma2intenance and testing functions required to
insure compliance with the conditions of this permit.

The Permittee shall at a1l times maintain ¥n good working order and

operate 8s efficiently as possible all facilities or systems of
control installed or used to achieve compliance with the terms and
conditions of this permit. - :

'Necessary in-plant control tests shall be conducted at » frequency

adequate to ensure continuous efficient operation of the treatment
facility. |

" Consistent with 40 CFR Part 122.29(d)(4) the Director shal) take into

consideration the variation of treatment during "start-up" of the new
wastewater treatment facilities. The “start-up" period shall begin on
the date of commencement of the first discharge and shall be complieted
in the shortest feasible time ofter that date, not to exceed
ninety-days. This condition shall not be construed as Vimiting the
Director from requiring the Permittee to take appropriate and
necessary actions to comply with the terms and conditions of this
permit during the start-up perfod.
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Removed Substances

The Permittee shall dispose of solids, sludges, filter backwash, or other
pollutants removed from or resulting from treatment or control of
wastewaters in such manner as to prevent any pollutant from such materials
from entering waters of the State. The Permittee, in disposal of such
materials shall comply with all applicable water, air, and solid waste
statutes, rules and regulations. When requested, the Permittee shall
submit a plan for such disposal for approval by the Director.

System Reliability

The Permittee is responsible for maintaining adequate safeguards to prevent
the discharge of untreated or fnadequately treated wastes at all times.

- The Permittee fs responsible for insuring system reliability by means of

alternate power sources, back-up systems, storage of inadequately treated
effluent, or other appropriate methods of meintaining system reliability.

Construction

This permit only authorizes the construction of treatment works to attain

- compliance with the 1imitations and conditions of this permit, after plans

and specificetions for treatment facilities have been submitted to and
approved in writing by the Director prior to the start of any construction.
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Transfer of Ownership or Contro)

No permit may be assigned or transferred by the holder without the
spproval of the Agency which approval shall not be unressonsbly
withheld. In the event of any changes in control or ownership of the
facilities, a2 Request for Permit Transfer, signed by both parties
shall be sent to the Agency, (Attn: Enforcement Section, Division of
Water Quality). Any succeeding owner or controller shall also comply
with the terms and conditions of this permit,

Permit Modification, Suspension, ReVocatipn

" After notice and opportunity for a hearing, in asccordance with

applicable law, this permit may be modified, vrevoked, reissued or

~ suspended in whole or in part during its term for cause including, but

not limited to, the following:

a. . violation of any terms or conditions of this permit;

b. obtainin? this permit by misrepresentation or fatlure to disclose

fully all relevant facts upon which the permit was based;

c. 8ny other cause 1isted in 40 CFR Parts 122.14, 122.15 and 122.16;

d. Agency Rule 6 MCAR 4.4001 et. seq. and 4.4101 et. seq. including
other just cause such as a change in any federal or state laws,
rules, or regulations or as a result of judicial determination of
matters between the Agency and the Permittee or; :

e. the Permittee shall be notified at least ninety (90) days in
advance of the effective date of a modificiation or revocation of
this permit. The Permittee shall have reasonable opportunity to

~ respond to the notification and may petition the Agency for a
hearing and the hearing shall be held pursuant to applicsble
regulatfons. At such hearing, the Permittee shall be afforded
the opportunity to demonstrate corrective measures taken during
satd ninety (90) day period. :

Toxic Pollutants

Notwithstanding PART II, B.2. above, 1f a toxic effluent standard or
prohibitfon (including any schedule of compliance specified in such
effluent stendard or prohibition) is established under Section 307 (a)
of the Act or Minnesota Statutes Chapters 115 and 116, as amended, for
a toxic pollutant which is present in the discharge, and such standard
or prohibition 14s .applicable to this permit, this permit may be
revised or modified in accordance with the toxic effluent standard or
prohibition and ¥n accordance with applicable laws and regulation,
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Right of Entry

The Permittee shall, pursuant to Section 308 of the Act and Minnesota
Statutes 115.04 and 116.091, allow the Director of the Agency, the

Regfonal Administrator, and thefr suthorized representatives upon
presentation of credentials:

a. to enter upon the Permittee's premises where a disposal system or
other point source or portion thereof is located, for the purpose
of obtaining {information, examination of records. conducting
surveys or investigations;

b, to bring such equipment upon the Permittee s premises as is

necessary to conduct such surveys and investigations;

¢. to examine and copy any books, pspers, records, or memoranda
pertaining to the installation, maintenance, or operation of the
disposal system or discharge, {ncluding but not 1imited to,
monitoring data of the disposal system or point source, or
records required to be kept under the terms and conditions of
this permit;

d. to dnspect any monitoring equipment or to observe monitoring
procedures required in this permit; and

e. to sample water quality, any discharge of pollutants or
wastewater from the disposal system, or plant operstions.

Entry for the purposes indicated is subject to reasonable compliiance
with the Permittee's safety rules and reasonable avoidence of
{mpairment or interference with construction and/or operation of the
disposal system.

Civil and Criminal Liability.

: Nothing in this permit shall be construed to relieve the Permittee

from civil or criminal penalties for non-complfance with the terms and
conditions provided herein, or applicable laws or regu1ations. .

011 and Hazardous Substance Liabi1it1

Nathing in this permit shall be construed to preclude the institution
of any legal action or relifeve the Permittee from any
responsibilities, 14abilities, or penalties to which the Permittee is
or may be subject to under Section 311 of the Act and Minnesota
Statutes, Chapters 115 and 116 as omended.

52211cab1e Laws

Nothing in this permit shall be construed to preclude the institution
of any legal or administrative proceedings or relfeve the Permittee
from any responsibilities, 1iabilities, or penalties for violation of
any spplicable laws, rules or regulations.
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Property kights

‘The fssuance of this permit does not convey any property vights 1in

efther real or personal property, or any exclusive privileges, nor

‘does 1t authorize sny 1injury to private property or sny {nvasion

of personal rights, nor any infringement of federal, state. or local
Taws, rules, regu\ations. or ordinances.

Severability | _

The provisions of this permit shall be severable, and {f any
provisions of this permit, is held 1invalid, and the remaining
provisions shall not be affected thereby.. |

Non-Compliance Determination

The Director shall give the Permittee reasonable notice of any
determination by the Director that the Permittee has violated a term,

condition or Vimiation of this permit.

Conditions for Reissuance

The reissuance of this permit shall be made pursuant to 6 MCAR
4.4004 C. and applicable Federal Regulations. The Permittee and
Agency contemplate the use of the treatment facilities for the
projected 40-year 1ife of the Peter Mitchell Mine pursuant to
appropriate permits reissued under 6 MCAR 4.4001 et. seq. and 4.4]01

et. seq. and in compliance with the conditions for reissuance set
forth in this paragraph.

Emergency Powers

Nothing in this permit shall prohibit the Agency or the Director from
3

:{gegg ing emergency powers pursuant to Minnesota Statutes Section

Other Permits and Approvals

This permit 45 not intended to relieve the Agency or the Permittee of
any ob)igations, responsibilities, rights or priviledges assumed or
imposed upon them arising from all previous permits issued to or
related to the Permittee. _
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FACT SHEET
_ . for the ,
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
AND STATE DISPOSAL SYSTEM PERMIT PROGRAM

(Sectfon 402, Federal Water Pollution Contr01 Act, AS AMENDED, Minnesota

Statuteg Chapters 115 and 116 »s amended and 6 MCAR 4, 4001 et.seq. and 4 4101
et.seq.

Draft NPDES and State Disposal System Permit to Construct Wastewater Treatment
. Facilities and/or to Discharge into Waters of the State

Permits Section

Division of Water Quality
Minnesota Pollution Control Agency
1935 West County Road B 2
Roseville, Minnesota 55113

~ Public Notice No: ‘-"-’I 1390 Public Notice Issued On: APR 271984
~ Noame and Address of Applicant: | Name and Location of Facility:
Reserve Mining Company Reserve Mining Company
Highway 61 Highway 61

Silver Bay, Minnesota 55614 Silver Bay, Minnesota 55614

Receiving Water: Beaver River

I

Location of Proposed Facility or Existing Discharge

The above named applicant has applied for an NPDES and State Disposal
System permit, which will be fssued by the Minnesota Pollution Control
Agency, to Reserve Mining Company and 1ts parent companies Armco Steel,

Inc. and Republic Steel Corporation for construction of a wastewater
trestment facilities and/or to discharge 1into the Beaver River. A
description and/or sketch of the location of the facility and discharge is

appended as Attachment 1.

Description of Proposed Facility or Existing Discharge

A description of the proposed facility or the existing discharge in terms
of the major sections of the facility or the significent efquent
parameters of the discharge is appended as Attachment 11, :
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111. Proposed Determination

IV. B

A.

B.
c.

Do. .

A.

The Minnesota Pollution Control Agency has examined the application
and has made the preliminary determination to {ssue the permit subject
to certain effluent limitations, weter quality standards, and other
mandatory conditions and subject to concurrence by the U.S.
Environmental Protection Agency. _

The effluent limitations in the draft -'permit are appended as
Attachmen_t 111a. . ' ,

The schedule of compliance for meeting the pi*oposed efflvent
Vimitations is appended as Attachment IIIb.

The other special conditions in the draft permit may include, but are
not necessarily 1limited to: wmonitoring, recording, and reporting

- discharges; limiting discharges of oi1, hazardous substances,

collected solids, visible floating solids, foams and effluent batch
discharges; planning for electric power failure and spill prevention

‘and containment; and prohibiting bypass of treatment facilities.

Persons wishing further information about the special conditions may
contact . : A

Procedures for the Formulation of Final Determinstions

Interested persons are {nvited to submit written comments on the
proposed permit. Comments should be submitted in person or by mail no
Tater than thirty (30) days after the public notice of this
application 1s issued. Written comments should be addressed to:

Robert Criswell

Permits Section

Division of Water Quality -
‘Minnesota Pollution Control Agency
1935 West County Road B 2
Roseville, Minnesota 55113

Houevef. because of time constraints on this project we ask that
anyone interested in commenting also verbally communicate comments by
calling Mr. Criswell at (612)296-7252. '

. The application/permit number should appear on each page of any

submitted comments. A1 comments veceived no later than thirty (30‘
days after the public notice {1s issued will be considered in the
formulation of final determinations. The Minnesota Pollution Control
Agency will {ssue final determinations in a timely manner after the
expiration of the public comment period. :
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Any person may request & public hearing to consider the draft peniiit.

The Agency will consider requests received no later than thirty (30)
days after the public notice of this application is issued. However,

.§f you 1intend to request a3 public hearing, because of the time

constraints on this project, please notify Mr. Criswell verbally
approximately 10 days in advance of the close of the public notice
perfod. Al rvequests for public hearings must conform to the
requirements of 6 MCAR 4.4011 and/or 4.4013 which requires that
requests for a public hearing should contain at lTeast the following:

{1) The reason or reasons a public hearing is reduested;

(2) The d4nterest in or relatfonship of the  petitioner to the

application or proposed facility and/or discharge {dentified
therein; and ‘ - .

- {3) Specifically indicate which portibn or part of the éppHcatioﬁ or

other NPDES form or informatfon constitutes necessity for such
public hearing. '

In addition, 1t 1is recommended that the hearing request state the
issues to be considered at the hearing and the requester's position on
each {issue., If the Agency determines that there s grounds for
holding a public hearing on the proposed permit, the Adency will then
hold a2 public hearing to consider the issue(s). 1If a contested case
hearing 1s held, the public hearing will be conducted in conformance
with contested case procedures set out in 6 MCAR 4.4014 and Minnesota
Rule 7000.1000. Wotice of the public hearing will be prepared and
circulated in conformity with Minnesots Rule 6 MCAR 4.4013 and
7000.1000 for a period of at least thirty (30) days prior to the
hearing. After the public hearing, the hearing officer shall submit
his/her recommendations to the Agency and the Director. The Agency
Board will make the final determination. Further {nformation
regarding the conduct and nature of public hearings may be obtained by
contacting the Minnesota Pollution Control Agency.

Persons wishing further {information may contact the Minnesots
Pollution Control Agency. Copies of the application draft permit
including proposed effluent Vimitations, special conditions, comments
received, other documents and related informetion are available for
inspection and may be copied.

Use Classification, Water Quality Standards, and Eff'lue‘nt‘ Limitations

A.

The recefving water 1s classified for 1B, potable with disinfection,
2A, warm and cold water fishes and all acquatic recreation, 3B genera

industrial purposes with moderate treatment. :

‘The following water quality standards and effluent standards and

1imitations were applied to the discharge: _

‘1. Minnesots Rule 7050.0100 - 7050.0220 and 70500300 - 7050.03R0.

o (YT PRy
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ATTACHMENT 11

‘Raw Mastewater Characteristics (prior to treatment)

Parameter _ Average , , |
Amphibole Fibers 377 x 108 #ibers/14ter
Turbidity (NTU) 2.3 :
Total Suspended Solids 2.1
Dissolved Oxygen 0.008 mgd

‘Fluoride : 6.2 mg/
PpH range 7.53 - 8.47

_ | ATTACHMENT 111a | |

Effluent Limitations =~ 30-DAY AVERAGE 24-HOUR MAXIMUM
Amphibole Fibers 10x108 fibers/Titer 15x108 fibers/1fter
Total Suspended Solids 20 mg/1 , 30 mg

. Dissolved Oxygen 1 mgN . 2 mg/N
Fluoride* ' - -
Turbidity** . 7 .

" pH range 6.5 - 8.5 .

*After m‘lx‘!ng 8 water quality limitation of 1.5 mg/1 shall be met.
- **Monitoring will be required and a turbidity operational level will be
' established in the pemit

ATTACHMENT lllb

Schedu\e of (:ompHance -2 schedu\e of compliance is not necessary.
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I. SUMMARY _

The Reserve _uintné Company constructed and placed in operation a
taconite ore beneficiation uﬂingc pond in 1980 to nuwe. suspended
materials from process wastewaters. The tailiugl pond was. alio to serve as
rn sett;ledr water reserv#i':. At yreduction rates of 65 percent or more, the
beneficiation procenel require more water than the combined amounts of the
water returned and the nat.unl surface runoff f£rom rain and snowmelt.
Reduced production has created 'an imbalance: more water has been discharged
into the tsilings pond than has been required for production. This has

- caused the water in the pond to rise above the design Jevel, creating a
potentially unsafe sitmtion. The probl is e&uponnded by shortage of
tailings waste solids available for dike asnd dam construction.. Reservé
Mining has therefore requested pemiu:lon to discharge water fi;'on the fond.
Sampling pe.tfomd by the Minnesota Pollution Control Agency (MPCA) found

the tailings pond water to contain 167 x los'inphibole asbestos fibers per

liter during s period of plant sbut-down, and 377 x 10° amphibole fibers

per liter more recently when the plant was operating. [’M 5
MMW‘ & discharge may be mecessary and -requires- thet smy|

- (Museberge from the tailings pond First-be trnte&'mtng the best ‘svailable!

Ww~m “water-quality of the receiving _stream. The MCPA

'tece-undl discharge limits for amphibole fiber of 157 x m fibers per
liter for discharge to the Beaver River in order to maintain background
water quality. Any treatment system used on the tailings pond discharge |
should be designed at a minimum to comply with this pumerical limitatien 95 '
p;srcent of the time. |
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A thorough | search of the technlcdv literature was performed to
| identify and eﬁti.ully review water treatment uehblo;ies that have been
‘lippiied' to asbestiform fiber removal. 'l'éclmologies that are discussed in
the report :lnciude chenical cugulation and flocculationm, udinentatioh,
diatomaceous earth ﬁlt’utioﬁ, and granular wedia (sand, dml-nedia; pixed-
media, magnesium oxide) filtration. The assessment of uéhnolbgies is that
direct filtration using thgnicpl coljulation vith alum snd polyelectrolyte,
and granular media ﬁltutioh should comstitute best uvaihble technology.
Although sand, dual- and -ued-iedia filtrstion can produce similar
results, mixed-media filtration is recommended because of greater process
stability, higher productivity (gallons of pmduét | water per run), and
lesser chemical requirements. The pzi.hcipal process control parameter
should be effluent turbidity. The trested vater turbidity should ensure 95

| percent compliance with the limit of 15 x 106

amphibole fibers per litex.

An opiuﬁn of installed equipment costs for a ilirect filtration system
sized to trest a maximum flow of 3,500 gallons per minute were prepared for
two slternatives: design snd build the entire uyst.en., or purchase and
instsll packege treatment units. ﬁe probable inauiled costs for the two
slternatives, st March 1984 prices (ENR Building Cost Index 2413), are
" spproximately $2,590,090 and $1,600,060, respectively. Operastion and
maintenance costs, exclusive of depreciation, are expected to be approxi-
mately $280, 000 per year for the design-build option and $260,000 per year

for the mtallad package phnt systenm.
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I1. INTRODUCTION

| This report presents the findings of an evaluation of asbestiform
fiber removal technologies and their applicability to the treitnent of a
piopoled discharge of surfsce water runoff and settled ore processing
wastewaters from the Reserve Mining Company's Mile Post 7 taconite tailings
disposll besin. The objective of the evsluation is to identify the best
available technology (BAT) which, | wben applied to the proposed disposal
basin discharge, would maintain water quality inm the proposed receiving

stream (Beaver River or one of its tributaries) and ultinately Lake

Superior.

To better understand the rationale behind the development of the BAT,
:lt is helpful to have an appreciation of the source and nature of the
vastes to be treated and important lite-spécific factors. The background
of tﬁe problem leading to the proposed u_:l.lings pond discharge and the _
cl;aructeristics of asbestos fibers that affect their trestability are
discuued in the following sections. . |

‘A.  BACKGROUND

The cont.-:l.nu!nﬁ depletion of high grade iron ores, such as the hematite
ore mined at the Mesabi Irom Range, led to the developnenj; and commerciali-
gation of beneficiation methods to process lower grade ores. The objec~
tives of the bepeficiation processes were to ‘in_cr'ease the iron content of
the .nined ore and to improve its physical properties, making the processed
ore more .desirable as a blast furnace feed. One sucii ore is t-.iconite, 8
siliceous iron ore consisting chiefly of ﬁne-gni.ned‘ liiica pixed with

magoetite and hematite. As it is mined, taconite ore cbgu:lns about 25
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_pnréent. iron. The beneficistion process zaises the iron content
to 65 pereeit and produces a nntfoi'n pelletized pfoduct ideal for use as a
blast furpace feed. - |

The Reserve Mining Company, s jointly owned company of Repubuc Steel
and Armco Steel Corporations, applied to the State of Minnesota for a
permit to mine taconite at Babbitt, Miunesota, on the eastern edge of the
Heubi Iron Range, and to tuhspon the ained taconite 47 miles by rail to
a proﬁosed'_beneficiation. plant at 8ilver Bay on the shores of Lake
Superior. The wvast reservoir of Lske Superior was neeﬁed to meet the large
water requirements of the ftocgning iec’hnology and to provide a disposal.
- site for the waste tai.l:l.hss. For each ton of processed ore pellets, up tti
10,000 jallons of water is used and more thpn 2 tons of w;ste tailings are
produced. Rnervg Mining was granted the permits in 1948 for the requested
| production activities and for disposal of tailings waste into a deep trench
in the bottom ofvluke Superior.(l'z) The first tailings vere discharged to
the lake in October 1955. It is estinated that more than 60,000 tons of.
tailings were discharged to the lake daily. ()

Beginning in the 1960's, concern developed about p_ou:lble sdverse
environmental impacts of the discharge of tailings into the lake. Thbe
discovery in 1973 of bigh concentrations of amphibole fibers in the
drinking i’ater of communities using Lake Superior water led to a long |

series of com battles which culminated in ngreenent by Reserve Mining to

' di.scontinue the discharge of tailings wastes into Lake Superior by April

15, 1080,
Reserve Mining's solution to the agreement was to comstruct a disposal

basin jt Mile Post 7 along the railroad spur between the Silver Bay plant
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and the Babbitt mine. ¥Yhe tailings basin was designed to opqrnt;e as a
closed system < receiving tailings waste vith a suspended solids ;:ontent
betveen 70,000 and 500,000 mg/1 (98 percent of which settles out rapidly)
and returning the supermatant ‘to the beneficiation proeeuén.“’ The size
of the basin becomes appaient when it is recognized that Reserve Mining's
water use was over 500,000 m.(” The basin also had to hsve sufficient
volume for sﬁow_lelt and rainfall runoff. |
At 65 peréént of full production, the beneficiation processes consume
water at rates equal to the combined ﬂwt_ (runoff plus process wuteﬁater)
into the basin. At production levels below 65 percent, water conimpiion
becomes spprecisbly lower than the flow rates into the basin. Reduced
productioﬁ lévels also reduce the volumes of tailings ava:l.labl_e for ox.xgo:l.ng_
construction of the required dams and Jikes.(s) Reductions in j:roduction
levels since the tailings‘ pond was first placed in operation have resulted
in accumulation of water ireli beyond the design capacity of the basin.
CQnuqmt.ly,: Reserve Mining has requested a permit to treat and discharge
up to 3‘,500 gpa of wat.e:. from the Mile Pbst 7 return water basin. The
principal polluunl; in the tailings water is amphibole iubest.os fibers at
cogeentutiohs over 100 x 106 fibers per liter (100 MFL). Discharge of
these waters as stipulated by court d&eision, requires treatment by the -
best available technology, and is contingent ‘npon maintaining the water
quality in the receiving stream (Beaver River or its tributaries) and Lake
 Buperior. The principal 'parmeger to be controlled is amphibole asbésios
fﬂwtl. Results of MPCA tsilings pond sampling program indicate that

fluoride reduction may also be required before discharge.
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B. ASHESTOS |

7 Asbestos is a generic temm ducﬂbing 8 wvariety .oi nﬁturiliy formed
'hyc'lu.t.'ed silicates that, upon mechanical ymceuiing; cefuue iato nine_ni
l' fibers. There are two pt_'incip'al varieties of nbést.ou: serpentine and
aswphiboles. The name, _chenical composition, and variety of .opecies of
asbestos are presented in Table l.“) Serpentine asbestos, chrysotile,
occurs under widely dift'é::lng geological cﬁnditions from the amphiboles.

| ™BE1 |
ASBES‘I‘OS SPECIES

Species Variety _ cheui;al composition

chrysotile serpentine 3Mg0- 2810, 2!120
anthoi:yllite - lnphibole Tg0- 8510,-H,0
smosite amphibole ~  11Fe0.3Mg0.16540,.20,0

. actinolite  amphibole 2Ce0. 4440, Fe0.8810,.K,0
tremolite amphibole 220,550, 8510,.1,0
crocidolite ~ amphibole Na,0-Fe, 0, 3Fe0- 8510, - H,0

~ Chrysotile acebﬁnts for 95 percent of the world's ssbestos and is the
most common form of asbestos found in aquatic environnénts.(7)'. The
iujot:lty of chrysotile ﬂ.be;s found in surface wvaters are less than 5
sicrons (5 x 10'6 meters) in length and aboui 0.1 micron in dismeter, which
places thea in a size range between bacteria and vimses.(s) ' Chrysotile
fibers have a po:-it.ive curfu.;e élntge st I.neut.nl pH, with an holeétric
point (pli of zero surface charge, vhere surface charge shifts from positive

to negative) of 11.8.
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" Although chrysotile h s distinct mineral, the five amphibole minerals
listed in Table 1 are varieties of other minarals. The structure of all
amphiboles consists of two chains based on suou units separated by a band
of cations. BSeven cations form the base unit, with two bydroxyl groups
attached to the central cation. 'Mph:lbole fibers have an isolectric point
in the pH range of 4-5. 'Cuﬁiutoute {an amosite wpﬁibole) has been
identified as & contaminant 1n Reserve Mining's taconite ore and is the
principal asbestiform to be removed from the tailings pond discharge. 1t
~ has an isoelectric point between 5.2 and 6.0. Samples of Lake Superior
vaters were collected for éxpefinents by Lavrence, et al. (&) esgnt kilo-
meters offshore from Silver Bay. A sample conpoéited at -depths between 15
and 50 meters was found to contain 12.3 x 106 €ibers per liter (12.3 MFL).
Conpari.son of _electton. diffraction patterns of these fibers with those of
itandatd asbestos samples, showed the majority of the fibers to be cumming-
tonite amphibole, with the remainder being chrysotile.

The focus of development of BAT for Reserve Mining's proposed dis-
charge will therefore be effective removal of anphiﬁole‘asbe:tos fibers.
In faét, a recent recommendation for effluent amphibole fiber limitations
for the proposed Mile Post 7 tailings basin dis:ha:ge are 15 MFL to Beaver
River or its tributaries and 3 MFL for diulurge directly to Lake Superior.
Reserve Mining has indicated its intent to discharge treated tailings pond
vater to Beaver River. Theiefare, future references will reflect the 15
MFL stendard. Any treatment system should achieve 95 percent éonpli;nce
‘with this limitation, (i.e., fiber levels in 95 percent of all treated
samples should be at or below these lillitl.(g)‘ |
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I11. TREATMENT TECHNGLOGY REVIEW - BAT DEVELOPMENT
Tteltlent of Reserve Mining's proposed tailing pond discharge will

require a technology capsble of aeeoﬁcdating bydraulic loads up to 3,500
ﬁm and long-term average hydraulic loaduioi 2,500 gpm. Samples collected’
from the tailings pond ‘recovery basin by MPCA personnel in Ociober 1983,
vhen the plant was mot in operstion, contained total amphibole concentrs-
tions varying from 123 to 205 MFL, with an aversge of 167 MFL. Samples
taken from the tsilings pond recovery basin by MPCA persomnel in February
1981, while ' the phnt was in c':perat.:lon,r contained amphibole fiber
eoncentr#tions from 333 to 416 MFL, with. cn average of 377 WMFL.
Preliminary :lnﬁicati.m are that the upper limit of treated vatet amphidbole
fiber content eonsutent vith maintsining water quality in the Beaver River
or its t::lbuuties is 15 MFL.

- Reserve !!:lning bhas been requ:lred by the coutts to apply the BAT to eny
: 'discharggs from the tailings basin, to assure compliance with water quality
in the receiving stream. As presented in the U. S. Envirommental
Protection Agency Development Document fot Effluent Limitation Guidelines
and Standards for the Leatber Tanning and Finishing Point Bourée Category,
_ "The BAT technology is defined as those process control teehologies which
at the pilot plant, semi-works and other 1levels, have demonstrated
sufficient techn'olog'icnl petfomanee and .econon:l.c viability to just.i'fy.
vinveuing in such facilities. BAT represents the highest .degree of demon-
strated control t.ecl;nology for plantescale cpeutién, up to and including
‘no discharge’ of-pol‘lutant vhenvfeuible n(10) BAT is being considered in

this context  for application to the proposed Reserve Hining Company
discharge. '
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A review was conducted of technicsl lititat\:te dealing with treatment
technologies that have ‘been appu_d to the removal of asbestiform fibers
from ﬁtet or that m: been appued to the removal of pollutants of simi-
lar size, shape or chemical characteristics that would be transferrable to
,ﬂ“ zemoval of ubestifo;n fibers. Trestment technologies found to be
applicable hélude chemical coagulation and flocculation, sedimentation,
and filtration. A summary of findings for each of these technologies is
presented in the following sections. | | |
A, CIDMICAL TREATMERT - COAGULATION AND FLOCCULATION
| As discussed in the preceding chapter, asbestiforn fibers in water
carry electrical surface charges. Amphibole and chrysotile fibers carry s
nmﬁve charge at pE values above ‘6 snd 11, :upecttv&ly. Because of
their small size, asbestifors fibers settle very slowly, if at all. The
surface charge on the small fibers further hinders ‘_cettling by causing the
fibers to repel each -other, and prevents them from agglomerating to-larger
p_art:lcles more susceptible to uitling. - Chemical coagulation destabilizes
the f£ibers by neutralizing the electrical surface charges and, with proper
" choice of the cosgulant, increases the probaSuity of particles sticking
together upon contact. The coagulation process is aided by rapid mixing to
ensure uniform dispersion of the chemical and to promote comtact between
particles. logesdon stressed the importance of close control of coagulant
dosage(s) to assure thorough and complete saﬁeatifom fiber charge destabi-

lization before subsequent fiber removal procel'uea.(n)

Coagulation chemi~
c'als and coagulant aids that have been reported to be effective for the

destabilization of amphibole and chrysotile fibers include sluminum sulfate
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(alum), ferric chloride, nonionic, cationic and asnionic polymers, and
bentonite clay.

A_lui. with or without polymer, was the cosgulant recommended and used
in virtvally all the asbestos removal mmim nﬁorted in the litera-
ture. Schl,ep'penbach.' reporting on five yuro_' openflon of the Lakewood
Filtration plant, Duluth, Mimnesota, comcluded that the amount of alm
required for optimal eoﬁguiation depends on the rav water suspended solids
concentration. the alum dose must satisfy the coagulant demands of other
incoming suspended solids before ssbestiform fibers are desubﬂized.uz)
Robinson et al., reporting on alum and ic_mi.on-ic polyier dosage control,
observed that mrlﬂ.di_.ty Temoval is an indirect but reliable indication of
fiber removal efficiency. Attempted correlations of turbidity and asbesti-
form fiber levels will be discussed in s later section. thé optimum
enaguhnt dosage for maximm amphibole fiber removal was found to coincide
with the dosage resulting in maximm turbidity removal.(!® overdosing of
coagulants can reduce process efficiency. PFigure 1 :l.llnstratu the effect
" of alum douge on asbestiforn fiber levéls in sand tﬂtut:lon column
effluent. Increasing alum dosage up to 50 nsll reduced chrysotile fiber

concentntions. but further increase in slum dosage revetsed this trend.

. Figure 2 demomstrates that by increasing dosages of polyelectrolytes up to

0.5 nsll. ehmot:l.le fiber removals are increased; after this point. the
trend is reversed. (14)

Based upon the low rav water turbidities at Duluth, Robinson et al.
_ noted that coagulant requirements appeared excessive (12—20#3/1 alum plus
'0.05 ug/l nonionic ﬁolmr for amphibole removal, a minimum of 15 mg/l alum
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with snionic polymer for optimal chrysotile removal) and reasoned that high
residual alum concentrations wmight be found ia the £1ltered water.
uuyus of 189 filtrate samples found an lvengc residual sluminum con-
centration of 0,025 -sll. indicating that the coagulant requirements ate
. primarily the tesult of the asbestiform fibers in the rav unte:.u‘”
Residual aluminum concentrations shown on Figure 1 support this finding.
logsdon et al. discussed the importanmce of coagulation before filtre-
’t:l.bn for removal of possidble contaﬁi.untu ‘mch as asbutifom fiberﬁ and
-'v:lmen that can be indirectly measured by a ~surrogate parneier -
turbidity, It has been demonstrated that proper cosgulation of clear
‘waters before filtration not cﬂy assures reduced filtrate turbidity, but
also pravides a superior measure of public health proteetion.(ls) |
Coagulant dosage and effectivenesa also depend on nbsequent treatment
processes. 1f eoaguution':l.s followed by sedimentation, a large heavy floc
:.l.a‘ desired to allow rapid net'tlihg rates. Flocculation, a process which
causes fine cosgulated particles to collide and form larger floc part:lcl-es‘.‘.
is improved through gentle agi:ati’on.' -1f coagulation 4s hmediately'
followed by filtration, a proees's configuration called direct fﬂtution. ;'
st:ong,. small (pinpoint) £floc 48 preferred.. The ddeal floc for direct
t:u.tut:l.on has 'ouff.:lc:lent; toughness to resist high shear forces in the
fﬂtet. occupies less volume, and allows i.n-ctéased filter run lengths.
lnocd upon direct filtration pilot studies of Lake ontario water, ‘!radgett
concluded that ehunical coagulation with approximately ten minutes contact
tine pr'wtded‘ opii.nal turbiditcy rmwal.(“) Smaller flocs wmay requke

smaller coagulant dosages. Tests to evaluate fiber removals lfron the
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Everef.t. wacﬂnzton rav vater imly, found that alun: snd lime doniei for
optiml direct filtrotion were half the dosages required before conven-
tional filtration (uedhenution followed by filtration). an

‘Mixing is another coagulation procen design parsmeter vﬁose i{mpact
bas been studied and _reported. There is some difference in oﬁinion con~
cerning the use of in-line static mixers versus. propeller mixers. Tredgett
snd Watkins, et al., concluded that :f.at.:l.c mixers were as effective as
propeller type rapid mixers in ptoﬁd:lng adequate chenical nixing.(m'")
‘Black & Veatch found greater resistance to turbidity breakthrough with
tvo-stage flash mixers than with in-line mixers. | Both systems were found
to be more effective {n terms of turbidity yemoval and filter run length
than tingle-sﬁ_ge nixers.(“) ‘Regu:dlen of wh:lch' is superior (a' aumber of
other factors must be considered, such as mixing time, energy input, pn‘ddle.
design, gtc-.). there are two principal factors to be targeted: (1) dixect
filtration requires a rapid and couplefé dispersion of the coagulation
chemicals to assure good coagnlmt-p'article (in this cese fiber) contact
and effective removal in subsequent p:ocesut' and (2) coagulants and
coagulant aids should not be added siumltnneoully, but sequentislly, with
separate mixing after esch addit.ion. The Duluth Lakewood f£iltration plant
vwas designed with three npid. mix clmnbers» arranged in series. Anionic
polymer is added to the first chgmber. slum and caustic soda to the second,
snd sonionic polymer to the third chmbet.(“)
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B. SEDDMENTATION |

sgdhéntatibn is a water treatmént process by‘ubuh nipqndec parti-
| cles h_cav:let" than water are permitted to ieith out. Sedimentation process
efficiency 4is dependent primarily upon the size and specific gravity of
particles to be removed, the hydrsulic detention time, snd the ability to
provide quiescent oettlﬁg couditiony.

Numerous researchers have compared the performance and suitability of
direct £i].tut:|.on (rapid iix-coggulat:l.on-ﬁlttuion) agaiust that of con-
ventional filtration (rapid m-coagulntion-ﬂoccmttm-sgdmenfntionﬂi11-
tration). From these studies the effectiveness and need for sedimentation
can be evaluated. ‘_ |

| There are no utaﬁnshed eriteria indicating when direct filtration is
‘more cost-sffective than conventional fiitution. l'_etéraon. et | al.,
. summarized that ﬁ:l.rqct filtration should be spplicable to rew water vith
 turbidity lower than 50 to 60 NTU (nephelometric turbidity units) and low
in color, as long as the water is not subject to frequent algae bloonsv or
high bacterial counts. Ré.porti.ng on 'operati.ng experience at Duluth,.
Peterson cbserved no significant difference in final effluent asbestiforn |
fiber counts between direct and conventional filtration modes. ﬂ{rect £11-
tration produced an average filtrate asbestiform fiber count of 0.05 MFL
versus 0.02 m for coﬁventiaﬁal fj.ltrht:l.on. These levels correspond' to
fiber removal efficiencies of 99.95 and 99.97 percent. When operating in
the direct filtration mode, the filters required baékwashi.ng after 20 to 24
hou?s. Slightly longer filter runs were ach:levéd vhen operating in the

conventional wmode. (?0,21)

- 111I=6


https://eettlf.Dg

Studtes for removal of chrysotile and ‘smphibole fibers from the
Bverett, Washington raw water found 'ibo’t eomnti.oul lﬂtutm ‘vas
liightly pore effective in removing chryesotile fibers than direct filtra-
tion, although both modes achieved high percentage removals. Amphibole’
fibers were cousistently removed to below 0.0) MFL by both conventional and
direct filtr;tion. The recommended process was direct tuttatlon.(l?)

Robinson et al., reporting the results of pilot plant studies at
- Duluth, found that slightly better turbidity removal was achieved with
. sedimentation. .Avei-age raw water snd effluent turbidhies without sedi-
mentation were 1.65 and 0.13 NIU versus 0.79 and 0.09 NTU with sedimenta-
tion. Those tests were not run h parnlle_l. which aceo_\mts for the
-difference in raw water turbidities. Analysis of filter backwash solids
Tevealed that the solids loading to the filters was reduced by sbout 27
percent with sedimentation, which cohl.d be ﬁ:pectad to increase filter run
lengths by 37 pergent.us) The benefits of MMtatton would require |
comparison with the costs of the process. o

" Lavwrence and Zinmerman attempted to demonstrate the efficacy of sedi-
mentation and f£iltration, vithoui chemical treatment, for the removal of
chrysotile fibers in mining and asbestos processing plant effluents. Thelr
purpose was to reduce the volume of asbestos-laden sludge from levels
obtaﬁ:ad ‘ui_th chemical eddition. Their earlier experiments had demon-
strated that sedimentation without preceding chemical addition hld little
effect on suspensions containing less than 10,000 MFL. Test results for the
asbestos processing plant effluent showed uo reduction in the 5,000 MFL Tav

water f£iber level by sedimentationm. Mixed media filtration reduced
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the ﬂbei ievel to §O MFL. With asbestos mine dtii.uge. lihin u(inenniion
reduced fiber levels from 100,000 to 10,000 MFL and -ma ledi.a filtration
reduced it further to 1,000 mrr. ()

As discussed earlier, chemical requizénentn for conventional £iltre-
tion of low turbidity rav vaters exceed those of direct filtration. Based
on the marginal benefits of increased turbidity and asbestiform fiber
"removal efficiencies by sedimentation ahead of filtratien, the need and

justification for sedimentation to treaf. Jow turbidity waters is question-
able. |

€. FILTRATION

Filtration has been repestedly demonstrated to be effective in re-
moving asbestiform fibérs from weter. Two types of filtering media hﬁv‘e |
rece;ved cmidetable attention - diatomaceous eaxth (DE) snd granular
media. Results obtained with these media are summarized below.

1. DIATOMACEOUS EARTH FILTRATION. Robimson, et al, reported that
_ﬁoth‘ pressure and vacuum DE filtration processes were pilot tested in
parallel with granular media filtration at Duluth. DE filtration tests
inclﬁded 'nmtion of precoat, body feed, and chemical treataent le’(els,
and filtratien rat.es.‘ Tesis to evaluate the pfecoat material | included
application of varying grades of DB (coarse to fine) at ratgs between 0.15
to 0.20 pounds per square foot of filter septum. Test results cleafly
shovwed the need for chemical pretreatment of the precoat with alum and soda
ash. A medium grade DE gave best :ésults. A fine ;rade DE body feed added
~ to the raw uﬁer at a rate of 20 to 30 mg/l was also found necessary to

ensure qecepuhle filtrate fiber levels and filter run lengths. The
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recommended -ﬂltntion_ rate wvas 1.0 gallen yet minute per square foot

(gpw/sq £t). Of 27 DE pilet msmlmd for filtzate asbeqiifom, only
" 19 produced levels below the target value for the test program of 0.04 MFL.
Vacoum filtration was mot found suitable due to sir bubbles relessed from
the cold \nter.‘ *Sludge production from backwashing the DE filters was
~ betveen 0.93 and 2.05 pounds solids -pe: 1,000 gallons of water .treated,
eonpa:ed‘ with 0.03 pound per 1,000 gallons for granulsr media. Estimated
cost for DE filtrastion at 30 MGD (willion gsllons per day) was 11 to 12
cents per 1,000 gallons of treated water versus 6.8 to 7.2 cents per 1,000
gallons for granular medis filtr;tion.(ls’lg’zz)

qurence snd Zimmerman evaluated the ,effectiﬂnéu of DE ﬁ.lt.ntion‘ in
thgit study of anhesios mining and processing uiste water treatment for
asbestiform fiber removal. Direct filtration with .no chemical trestment of
albestds mine drainagelfron Asbestos, Quebec, was evalﬁated. Mixed media
filtration teducéd the raw chrysotile fiber level from 1,000 HFL to 30 MFL
(97-pereen£':enova1) vhile DE filtration reduced it to 3 MFL (99.7 percent)
and 0.08 MFL (99.992 ﬁetcent) for uncoated and coated DE, :esﬁectively.
Sinilatlj. direct filtration of Ba:lé Ve:t., Hawfonad;and, asbestos mine
drainage without chcﬁieal treatment reduced the raw water chryspt?le level
of 1,000 MFL to 100 MFL (90 percent) using dual media granular fht'uuon,
and to 2 MFL (99.8 percent) and less then 0.1 MFL (99.99 percent) using
uncoated and costed DE filtration, respéctively."’

‘2. GRANULAR lHEDIA FILTRATION. With granular wmedia filtration,
fatticle removal ,ukes place ptiu:'ily.at the filter surface in the case of
single media filtration or within the filter ded for multi-pedia filtra-
tion. For multi-media filtration, particles are held in the filter, in
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tm« with the hydraulic lhu:ﬁg forces ihnt tend to tear them away and
carry then domr inte or ihtou;h the fute:. Al the deposit of particles
builds up, velocities through the wore clogged upper layers of the filter
increase, and these l;yetn become less effective in particle removal. The
burden of removal passes dseper and deeper fnto the filter until there 1s
10 clean media left to attain the targeted effluent Qual:lt‘y, and the filter .
run is terminated. 'l‘h‘e development and use of the coarse to fine dual-
wedia and mixed-media f£ilters has made it pohs:l.blc to store large lmnnts
of 80lids 4in the filter without excessive head loss, thiuby allowing

(23)

substantfally longer filter runs and greater productivity than with -

single-media surface filtration.

Studies to evaluate the capability and efficiency of sand, dusl-media,
 and wmixed-medis filters for direct filtration of slum coagulated Lake
Ontario water concluded that prppetly designed dual- or mixed-media filters
afford deeper floc penetration and xreaterv floc storage, and can accept
higher applied tnrbiditiea' than sand f:l.ltrat:lun.(m) The effectiveness of
var:l.ope types of granular media in rmvidg asbestiform fibers was evalu-
ated for Everett, washingion. The conc.].uoi.ousl were that sand, dual-media
(ux;d and coal) and mixed-media (sand, coasl, and garnmet) wfe all about
equally effective in removing the fibers, nlthough,niqu-ned:la consistently
ﬁeldnd the best effluent quality. The authors cancluded that the filter
'.boda should be at least 36 inches deep, composed of coal, sand, and
gnmat.u”, |

The benefit of dual-media in reducing the rate of head loss buildup
and thiuby permitting longer filter runs has been well demonstrated. The

ability to produce better quality filtrate with dual-media is less well
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demonstrated, Roebuck, et 8l., compared different medis durluj filtretion
of -alum-treated surface water. They found that the head loss development
zate for dual-ne&ta was about half that of sand, although the effluent
quality was about equtvalqnt. With a relatively wesk applied rfioc. the
breakthrough was delayed 10 to 12 hours by using 18 inches of coarse anth-
zacite on top of & inches of nnd, instead of 2 feet of sand ox anthracite
alone. The aversge production per run for dual-media filters was 2.5 times
that of sand and the head loss was less so that the ptodqction per unit
bead loss was over three times that of 'und.’ The spplied loading rate for
dual-mpedia was 3.5 gpu/sq £t versus 2 gpm/sq ft for sand and the filtrate
ﬁul:lty was virtually the lm.(“) |

The Duluth Lakewood Filtration Plant was designed with three mixed-
media filters (16.5 dinches anthtnciie above 9 inches of sand ihove 4.5
'inches of ilmenite) and ome dual-media filter (21 inches of anthracite
above 9 inches sand), each ufed at 7.5 MGD at the design loading rate of 5
gpn/8q ‘ft. Schleppenbach, ;cvieuing the operating records of 1977 to 1982,
observed no appreciable differences in filtrate solids and: asbestiform
fiber levels between the two types of fﬂ.tm.uz) pilot plant data for
Duluth had indicated that amphibole fiber removel with mized-medis filter
uﬁs ‘better than with the dusl-media filter, and mixed-media filters with

two-stage flash mixing had the lowest chemical eosts.(zz’m)

Complete
removal of amphibole fibers (0.-0& MFL or less retained in the filtrate) was
obtained 4in 53 of 57 pilot plant granular filtration runs at Duluth.
Chrysotile fibers vere successfully removed in 10 of the 57 runs;“s)
Peterson, et al., stated that the med-nedia f1ilter was superior to the

dual-media filter at Duluth because it gave Jonger filter runs,
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shorter filter :!.pM time, and slightly lower filtrate turbidity.
Mixed-media filtration wss also found t.o be superior to dual-media in
tolerating flow rate disturbances.(zo)

Cleasby nporied on comparison tests of‘ sand, dual media, and nixed
media filters loaded at a rate of 5 gpm/sq ft using water spiked with 150
ngfl sud snd coagulated with 35 mg/l1 slum. The mixed media filter .produ_ced
the lovest filtrate turbidity and longest filter runs. Dusl media filtra-
tion- gave the second bgst results, follwéd-by ““.(53)

Conclusions dfawﬁ from a review of the reported grsnulsr media studies
are that, with optimal coagulation before filtration and proper process
ionitorﬁg and control, sand, dual media, and mixed media filters are all
capable of reducing ssbestiform fibers to the detection limit or below.
‘Dual media aﬁd mixed media are preferred over sand bécauu of their lover
head loss development rate, higher productivity (in terms of volume
filtered per ¢£ilter run), lower chemical requirements, and ;réater
sﬁbility when 'ubjécted to ia:yjng hydraulic and solids loadings.
' Robinsen, et _a_l., concluded, based upon 227 pilot scale granular filter
runs, that for the most part the coagulant(s) used, method of coagulant
addition (mixing), sad the rate of ‘filtration had a greater impact on the
rate of hesd loss development and filter run length than did raw vater
turbidity, the appliedl asbestiform f_:l.b;r, level, or the filter media
deﬁign.us) '

| Schiller and co-workers have reported on using granular magnesium
oxide as filter media for tenovallof ssbestiform fiders and other suspended

solids, spplications that they have patented. Preliminsry data indicate
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substantial fiber reductions with no chemical pretrestment :eqn:lud.(zs’zs)
Although this media may have promise, the data currenmtly prennt.ed' are too
little and on too small s scale to pernit reasonsble projections vof full
scale performance. _ '
‘The reported smphibole £iber removal capabilities for each of the
technologies discussed sre summarized in Table 2.
| | TABIE 2
. SUMMARY OF AMPHIBOLE FIBER REMOVAL CAPABILITIES
| Amphibole Fiber

Tecknology - ) ‘ Removal Cagnbilitx

Chemical Coagulation and Flocculation 0
Sedimentatien Ies)
' Without conguhtug o*
With coagulati.on : 27
Filtration (7,13)
Diatomaceous earth (pressure filtration) "’ -
' Uncoated preccat . 99+
Costed precoat 99+
Granular media - with chenic
p pevios “t2,17,10,21,22)
-Sand g9+
Dual media . 99+
Mixed nedia : ‘ 99+

*Zero removal reported for feed \uters cont.a:ln:lng less than 10,000 MFL
90 pe:cent removal reported for feed waters containi.ng more than 100,000 MFL

D. TREATED VATER MONITORING

Several studies evaluated the use of turbidity as a control parameter '
to monitor treated water quality, especially for asbestiform fiber levels.
The most frequent conclusion was that, although fiber counts increase with

4{ncressed turbidity, no meaningful correlation could be found between the
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two measurements. Kermeyer observed during his asbestiforn fiber removal
studies for Tolt River that, when filtered water turbidity was less tﬁan
0.1 NTU, 91 percent of the samples contained amphibole ﬂ.ber 'levellr leu.
than o.oi MFL and 50 percent contained chrysotile fiber leveli less than
0.002 wrz. (23 | -
iogsﬁon and Schleppenbach offered similar observations based on both
pilot plant and full scale opentioiu st Duluth; the concentration of
amphibole fibers in the raw water was_foundito have liitle effect on plant
-petfomance. However, lnphibole fibers were not effectively removed until
the turbidity was removed. No meaningful correlation was found between
turbidity and fiber counts for either amphibole or chrysotile fibers. ﬁone
the less, amphibole fiber counts were generally less than 0.04 MFL when the
filtrate turbidity was less than 0.2 NTU.(lz'zz) |
. Logsdon stressed that since turbidity and fiber count do not have a
linear relationship, fiber counts csn increase d:tnhticnlly‘vith only a
slight increase in turbidity. This points to the need for sepnrite tur-
bidity monitoring of the filtrate from each filter. An example was cited
of_# bypothetical plant with ten.filters, each producing water with 0.1 NTU
turbidity and 1 MFL asbestiform cﬁutent. If » ;utbidiey rigse in one filter
to 0.30 NTU was accompanied with a fiber count imcrease to 30 MFL, the
composite turbidity for the ten filters voild rise to 0.12 NTU, a 20 per~
cent increase, while the fiber count would increase to 3.9 m.. a 290
percent increase. The need for individual fiber monitoring is clearly
dcnnnntra;cd. to avoid the averaging effect of composite sample
sonitoring. (11 |
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Treated nier !ibgt lmlu bave been demonstrated to rise rapidly when
turbidity exceeds 0.2 NTU. The turbidity level necessary to sssure 95
~ percent compliance with the proposed amphibole fiber limit of 15 MFL should
be set as the treatment process control parameter. Ssmples should be

collected periodically for electron microscopy for quantification and

positive identification of treated water asbestiform levels.

E. EEST AVAILABLE TECHNOLOGY

Based upon the U.S5. EPA's definition of Best Available Technology
" presented on page III-1 and the preceding discussion of asbestiform fiber
gmval technologies, the recommended BAT for trestment of the proposed
H:ller Post 7 tailings basin discharge is d:lrect filtration. Coagulation
using alum and polyelectrolytes followed by diatomaceous earth or gramular
media filtration has been clearly demonstrated to be highly effective in
removing nbenti.fom iibefs. All of these technologies hsve been applj.ed at
flow rates encompassing those proposed .for the tailings pond discharge.

Sand, dual-media, and mixed-media filtration have all been shown to
pfoduce about equivalent effluent quality. Diatoﬁaceouz earth filtration
results in substantially higher sludge volumes and has higher trestment
costs | then granular media filtration while effecting the same degree of
removal. The grester productivity and stability of multi-media filtration,
' together with the lower chemical requirements and treatment cost makes this
the preferred filtering media. Filter loading rates should be designed on
S gpm/sq ft with backwashing as necessary to ensure the 95 percent
compliance. - | |
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. BAT limitations published for the klron 0& ﬂubcategofy of the Ore
Mining and Dressing Point BSource Catégoty allow dizcharge from tailings
" ponds on.ly if annusl precipitation exceeds ansusl evaporstion st the farti-
culsr location, such as is the case fc;r Reserve vl!iuing. EPA's numerical

BAT limitations 'foi: an sllovable tl:l.lhgl pond discharge are:

Maximum for 30 day

Pollutant B | apy one day Average
Total Suspended Solids (mg/l) | 30 : 20
Dissolved Iron (mg/1) * 2 | 1
pH | 6-9 - 6=9

The BAT system for asbestiform fiber removal will éonsistently neet th;se
limitations. |

Alum coagulation followed by gramular f£iltration sﬁould ‘also be
capable of :eéucﬁg fluoride in t.lieA tailings pond discharge. The expected
degrée of removal would have to be empirically -détemined,. The 1.5 =g/l
fluoride standard probably could not be met uithout increasing the chemical
addition or adding a treatment step, such as activated slumina adsorption,
following the BAT asbestiforn removal.

Direct filtration could be implemented by designing and comstructing
the individual processes from ground up, or through the purchase of pre-
fabricated trestment units. Brochures om suitable package syuims sre
presented under separate | cover. Inclusion of particular systems in the

. separate document does not imply sny form of product endorsement. The

brochures are solely for information.
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IV. COST OPINIONS

Preliminary opinions of probable costs were 'pupaud for the implemen-
tation of two slternative methods of BAT to treat the proposed tailings
basin discharge. The two methods are design and construction of s direct
filtration systen, an_d purchase and installation of package filtration
lysf.m. Both cost opinions aré based upon a. design capacity of 3,500 gpm
snd an average operating rate of 2,500 gpm. A detailed bteaidm of the

cost opinfions for eaéh‘ alternative is presented in the Appendix.

A. DESIGN AND CONSTRUCT DIRECT FILTRATION FACILITIES _

The unit processes included in the design and comstruction alternstive
include raw water pumping followed by .a dual-celled repid mix unit pro-
viding 30 seconds detention time in esch cell. Chemical feed systems are
included to add alum t.o the first cell, polymer to the second, and caustic
to either the first or the second cell. Flocculation tanks providing 10
minutes detention time precede mixed-media gravity filters. TFilters are
rated at 5 gpm/sq ft with a 30 inch medis depth. Backwash vater is pumped
.>at a rate of 15 gpm/sq ft, from a finished filtered water storage tank.
Facilities are provided to surface-scour the filters. The equipment will be |
installed in a building which will also house chemical storsge facilities
and » hboratorylbfﬁce area. The opinion of costs also includes a pipe
gall.ety, piping, valves, and ipstrumentation and contrel pamel. Indirect
| costs tncludg design engineering, con:gructio_n expenses such as
contractor's overhead and profit, and a contingency factor. Costing for

this plant progressed along two procedures: the first was costing each unit
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operation with a suuation,(za) the secend used a cost equation based 'on'
sctual plant data, presented by Logsdon. (s) The projected costs obtained
were $2,500,000 and $2,970,000, respectively. Both figures are prorated to
March, 1984 dollars using the lngineeﬂng News-Record indexes.

| Operition and maintemance costing includes building ind proces§
energy, maintenance materials, 24-hour operation, and chemicals based on 20
ag/l alum, 0.5 mg/l polymer, and § igll cauitic feed averages. The pro-
jected average operation and maintensnce cost is | $280,000 annually. No
depreciation has been included in th#s cuicuhtion, and the figure is based
‘on uarc-h, 1984 dollears. | | |

B. PACKAGE TREATMENT SYSTEMS

| The second alternative is based on the purchase and installation of
two 2.5 mgd prefabricated coagnhtionlﬂocculationlfilgration units. These
" package treatment units permit a modular approach for maximum flexibility
in response to flow quantities, and have a possible resale value in the
future if :lncreu‘ed production eliminates the need for ‘tailings pond dis-
‘charge. The costs include influent raw water pumping, the pachge treat-
ment units, connection piping, a compressed air system, electtinl equip-
_nent, structure concrete pads, backwash water storage, yardwork, piping,
and indirect expenses consiiting of engineering, construction expenses, and
contingeiicies. " The package units iﬁclude the surface wash and backwash
pumps and piping, complete chemical feed systems, coagulation, floccula-
tion, mixed media filters, and shipping as part of the unit cost; the
lovest fticed unit was used for t.hilr cost projection. The probable

installed capital investment is $1,600,000.

V-2



Operation and maintenance costs for the pa:hge units vere hied_ on
the sane factors as the dui.jn and construct option, slso exclusive of
depreciation. The package system is projected to require lower maintenance
and energy costs than the designed and constructed system due to its
compact design and lesser pumping requirements. The projected operation

and maintenance cost for the pachge units is §260,000 annually.
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APPERDIX
Cost Calculations



COST CALCULATION SUMMARY

Package Treatment System

Using Trident Units. Includes: backwash pumps
_ , surface vash punps
. 'TR420 2-3 MGD shipping _ :
24'10" L x 9'11" W x 10'H, each tank installation and start-up
Compressed air system required chemical feed systems

 Budget cost: $210,000 each (two necessary)

Influent pumps - minimum 20°' head

Maximum flow = 3500 gpm ‘
Cost for 3 pumps at 1750 gpm each

Assume a1l effluents by gravity flow, to tailings ponds '
Piping to be included as a multiplier - depends on site characteristics

-Clearwell-Backwash storage

Each filter is approximately 10" x 14', & filters total
loaded at 15 gpm/sq £t, with a 2 minute wash
Clarifier slso washes, with 3,500 gal per wash cycle

Total volume per uaah eycle: clarifier 3,500
€4) (10') (14*) (15 gpm/sq £t) (2)filters 16,800

70,300 gallons

With 4 backwashes in a row = 81,200 gallons
Assume 90,000 gal tank, 35' x 35' x 10' D

Housing; assume a metal building, minimal EVAC.'timple pluhbing. lighting,

slab on grade floor, concrete pads for units, overhead and
pedestrian doors, chemical storage areas, and laboratory/office.

With 2 package units and storage: 60' x 65'

Based on purchased equipment and installation:

Multipliers: piping 21%
‘electrical 13X

For all PESI and buildings: yardwork 152

Por all comstruction,

indirect costs: engineering 102
coustruction expenses 20%
contingencies 15%

ST Total



Item Description

Package Plant
Compressed Air System
Influent Pumps

‘Itn Total

420,000
15,000

72,000

Sub-total §507,000

Piping and Electrical multiplier
Sub-total $679,

- 137,000

. Building, 60' x 65
Influent Pump Station ‘
Clearvell-Backwash water tank

x 1.3

105,000

Sub-total $965,380

" Yardwork multiplier

x 1.15

Sub-total $1,110,187

Indirect cost multiplier

x 1,45

Total $1,609,800

Use: Total Capital Investment $1,600,000

Operation and Maintepance

Chemicals, at 3.6 MGD average flow.
Alum, dose = 20 ng/1 :
Polymer, dose = 0.5 mg/l

Caustic, dose = 5 mg/l

Sub=total
Building energy
Process energy
* Maintenance Material
Labor -
R Sub-total
Total

Use: Total Annusl Costs

§40,550
21,900
10,680

§73,130

$ 3,600
24,000
8,960
150,000
§186,560

$259,690
$260,000



Design = Construct Facil

Item Description o Iten~-Total
Gravity Filter and lu:udtng = 380,000
Filter Mixed-media, 30" ' 28,000
" Backwash Pumping 80,000
Surface Wash 40,000
Standard muwell-nackvuh Water Storage 210,000
Dual Rapid Mix . 21,000
Flocculation 51,000
Raw Water Pumping and Pump Station 180,000
Chenmical feed systems ' 60,000
Sub-total 81 050,000
ENR Cost Up-date 1.4
Sub~total $1, 475 000
Yardwork multiplier X 1 15
. Sub~total $1,690,500
Indirect Cost multiplier x 1.45

Total $2,451,200

Use: Total Capital Investment $2,500,000

Operation and Maintenance

Chemicals (figured previously) $ 73,130

Process Energy 35,148
Building Energy ' 5,100

Maintenance Material 15,972

Labor 150,000

' Total $279,350

Use: Total Annual Costs $280,000
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~  ATTACHMENT 3

Dr.' Alden Lind, Ph.D.
Consultant

Save Lake Superior Association
4130 McCulloch .
Duluth.'yinnesota 55804

Dear Dr. Lind: .

‘This letter is to clarify the Minnesota Pollution Control
Agency (MPCA) position on the standards applicable to Reserve
Mining Company's (Reserve) proposed discharge of tailings pond
supernatant to the Beaver River. The MPCA is guided by the

Minnesota Supreme Court's decision of May 27, 1977 which
states:

*The permittee shall be required to apply the best
available technology to maintain water guality and to
comply with all applicable laws and regulations ‘
.specifically including Minnesota Regulation WPC-14 and
such other standards which now or in the future msy be
applied to the permittee's tailings.®

This decision further states that the above requirement shall
apply to any water discharge from the tailings or catchment
basin and such discharge shall be treated to the extent
necessary to conform to all present and future water quality

- standards. We believe this further emphasizes the Court's
intention to require that the specific goals of best available
technology should be to assure that water quality requirements
are meto '

With this as a controlling factor, the MPCA completed a
statistical analysis of fiber data collected at stations 101,
103, 111 and 112, These stations were selected because they
are not impacted by water discharges to the Beaver River
watershed due to the fact that the waters from these stations
are upstream of the Mile Post 7 basin. It is unknown whether .
or not these stations may be affanrtaa - -~
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However, while the true natural level of amphibole fibers in
the Beaver River watershed is not known and cannot be
determined these four upstream stations are’considered
representative of current upstream conditions. It should be
-noted that the concentration of amphibole fibers encountered at
the monitoring stations located downstream of the tailings
basin were found to be higher than the levels encountered at
the four upstream stations. : :

Based on the historical record from 1978-1982 at stations 101,
103, 111 and 112, thg data show a concentration of amphibole
fibers pp to 15 x 10 amphibole fibers per liter. The number
15 x10" fibers per liter also represents the 95% tolerance
limit for the data base. As explained by Jerry Winslow, of the
MPCA at our recent meeting, this number was derived by applying
non-parametric statistical techniques to a data base of :
approxigately 66 samples. This analysis concluded that the
15 x 10" number was the appropriate estimate of the 95%
tolerance limit. The procedure of defining upstream guality by
determining the 95% tolerance limit has been utilized
::nsistently by my staff to evaluate water quality throughout
e state, :

Determining the 95% tolerance limit for amphibole fibers for

the upstream stations involved arraying all 66 data values and

then calculating by non-parametric methods which individual
observation best estimated the 95% tolerance limit. This

approach is considered applicable even for a sample population et
in which many of the observations fall below the detection

limit, In this case, 54 out of the 66 upstream total amphibole g;é
data points yielded what are termed "less than values". In the
context of this analysis a "less than value” was defined to be

an observation for which the laboratory analyst either

_encountered no fibers or the level of fibers encountered in the
*blank”™ analysis was within the 95% confidence interval for the
fibers counted for a specific sample. A "blank" analysis

refers to the contamination encountered in the average filter
analyzed for fibers without the addition of any of the sample

water. The problem is that when the blank is in the range of

fibers counted, we are not sure whether we are seeing the blank
value, a sample value, or a combination of the two. :

The result of the statistical calculation was the conclusion
that the data value which best represents the 95% upper
tolerance lipit is the highest observation in the data set,
{i.e. 15 x 10" total amphibole fibers. This is not unexpected
for a parameter such as amphibole fibers. Sample populations

for amphibole fibers are commonly characterized by many less
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than values coupled with a limited number of finite
measurements, which are relatively very large in contrast to
the typical or median observation. The point to remember is
_that all 66 data values were utilized. It is but a reflection
of the distribution of the sample population that the maximum
value also represents the upper 95% tolerance limit. Although
the same tolerance limit would also have been selected for this
distribution if all the less than values had been deleted from
" the analysis, it is very important to remember that it can
generally be said, for all distributions, retaining the less
than values would tend to keep the 95% confidence interval
lover. For this reason, this procedure is more desirable than
not including the less than values.

In addition to the water gquality review, the MPCA has completed
an analysis of treatment systems which will reduce the level of
" amphibole fibers, and determined an appropriate best available
technology (BAT). This treatment method consists of chemical
floculation and multi-media filtration. The technglogy is
capable of removing fibers to levels around 1 x 10" fibers per
liter. Because there is always some variation during normal
operation of any treatment facility due to influent loading
rates, chemical addition or some other variable, it can be
expected that a well operated treatment facility wil% sometimes -
discharge at higher levels (i.e. greater than 1 x 10°). In our
discussion concerning BAT effluent limitations, Black and
Veatch indicated that we could expect some variation in 6
treatment plant performance, possibly as high as 20 to 25 x 10
fibers per liter, although such occurances will be infrequent.
.Based on the report prepared for the MPEA staff by our
consultant, we believe that the 15 x 10 effluent limitation
for amphibole fibers is representative of a maximum which
considers tgis normal variation and therefore we have included
the 15 x 10" number as a daily maximum effluent limitation in

the permit. Most importantly, this limitation will assure that
water guality is met.

The MPCA has also estpblished a monthly average concentration

not to exceed 10 x 10  amphibole fibers per liter. MPCA staff
believes this number to be representative of plant operations

and that it coincides wel% as a thirty day average number when
compared with the 15 x 10 number. '

The MPCA staff believes that the control standards set by the
courts are maintained by application of the BAT effluent
limitations and that the limitations which we have established
for BAT will protect water guality. Although the means for
determining appropriate water guality and BAT levels was done
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independently, Black and Veatch was given the goal gf
determining a BAT which would comply with a 15 x 10" fibers per
liter effluent limitation. This number has its basis in water

guality but we believe it is consistent with the application of
BAT as tha courts intended.

"In reference to your concerns regarding the hiatorical record

- and the background water quality, the MPCA considers the
limitations placed in the proposed permit to be best available
treatment standards rather than nondegradation standards.
However, we reemphasize that we also believe that existing
upstream water quality will be maintained by application of
BAT. Establishing effluent limitations for a parameter like
fibers is indeed a very different kind of problem which _
presents many difficulties. My staff recognized this and on
their recommendation the Agency Board acted to enter into a
contract to evaluate BAT technologies. We believe that the
efflvent limitations in this permit are a necessary means for
judging compliance and that they will reasonably assure the
State that the discharge from Reserve's water filtration plant
will not cause a violation of water quality. However, more
important than the numbers which appear in the permit, is the
process to evaluate treatment technologies. This is consistent -
with what the court decision requires us to do. This process
resulted in both Reserve and the Agency identifying very
similar filtration technologies as BAT. As a result, it
appears that the environment will be protected. Application of
BAT assures that Reserve will construct and operate a state of

art treatment plant comparable to that serving the citizens of
‘Duluth and other North Shore municipalities.

I hope this clarifies this matter and addresses your concern
regarding preservation of the historical record on fiber -levels

appropriate for establishing standards for the referenced
discharge.

If you have any questions or comments, please contact me.
Sincerely, |
L7

Sandra §. Gardebring
Executive Director

BSG1nmp | o y
ec: Mr. Arnold Overby, Silver Bay
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Dear Ms. Gardebring: . CONTROL AG l\?&

Based on your letter of April 24, 1984, it is my decision to
advise the SLSA board to not request a public hearing on Reserve
Mining Company's permit application for discharge of tailings

- basin waters to the Beaver River. That counsel is based on the
following understanding of your letter: The principal standard to
be applied to Reserve's discharges is Best Available Technology.

This must be the standard, for no statistical manipulation can

support the numerical standards of 15 million as a daily maximum

and 10 million as a 30 day maximum. Of the 66 samples chosen at

sites 101,103,111,and 112, 56 had levels of less than a.million

. amphibole fibers/liter. Of those 56, 42 had amphibole fiber
levels of less than 500,000 with all but two of those being below

the pertinent detection limit. Of the remaining 10 samples, 4

were between 1-2 million, 1 between 2-3 million, 1 between 4-5

. million, and 2 between 6-7 milljon. Then there were 2 outliers,

one of which was 13.4 million, the other 15 million, both of them

from site #103, one taken on the first of April, the other on the
. first of July, 1980.

Now, confidence, or tolerance, intervals in distribution-free
casets can be calculated, according to Wilks, using order
statistics. A subseguent work by Robbins proved that only order
statistics will provide such intervals. :

But, as with any sampling problem, it is tequited that the sample
" come from a population. That is not as benign a statement as it
might appear, Bampling a population requires that you be able to
specify beforehand the inclusion-exclusion criteria. A
population of human beings is relatively easy. But. how about a
population of red-heads, How red must a person's hair be? Or,
what of a gopulation of water which is episodically seriously
affected--"zapped®~- by massive inputs of air-borne amphibole
fibers? Your letter correctly points out that "It is unknown
vhether or not these stations may be affected by air emissions.”
It might have pointed out, as well, that it is not known whether
there was any unusuval construction activity, such as the '
construction of the saddle dams, in that «-f-2-°"
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period April-June, 1980,

Thus, it seems very likely to me that the 66 samples used here do
not represent "the same population.” I would contend, on the
basis of the overall distribution,the appearance of these two
figures, 13.4 and 15 million, within a period of three months at
the same site, and the distribution of various types of
. amphibole fibers that we are looking at two samples of water
.impacted by construction or other activity. Purthermore, it is
not clear that this impact was not a result of activities which
:iolgted the permit conditions regarding air quality and

scharge. 5 :

Now, order statistics are notably insensitive to outliers,
regardless of the reasons for those outliers. Order statistics
simply rank the 66 observations from 1 to 66 thus obscuring the
additional information one obtains from simple inspection, i.e.,
the range, variance, and other statistics. It is doubtful that
- any reputable statistician would conclude after reviewing the
facts that the figures 10 million and 15 million can be validly
based on any statistical analysis of the data at hand. '

It is my understanding, after reading the letter, that you are
not seeking to force that interpretation. I assume that your
reference to Black and Veatch refers to their projections of the
consequences of a catastrophic failure of the filtration system
based not on their analysis of the 66 samples but rather on their
analysis of the operation of similar plants. I accept the 10
million and 15 million limits as representing the conseguences of
such failure, not as valid reflections of a stable “"population®
of water quality at the four sites. .

It is not my desire to impede the granting of the permits. I
£fully understand the scheduling problems and am anxious to
expedite the process in whatever way I can, in good conscience.
I would not be true to my understanding of the responsibilities
of statisticlans and certaintly not of environmentalists were 1

to agree to the basis which your staff sought initially to lay
- for those figures. . o :

I leave it up to you, then. We will, until additional evidence
and permit renewal times provide opportunity for review, accept
the 10 and 15 million figures as limits on the failure of BAT.
We will not accept them if such acceptance is believed by anyone
to imply acceptance of them as empirically derived from those 66
samples. If you have any questions concerning our position fee

- free to contact me at (218)525-2692, oo



.
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Sandra S, Gardebring
April 26, 1984
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| Bincerely

Aﬂcfufé:»/

Alden E. Lind »
for the SLSA Board



:&S'avs _faﬁe S upenion HAssociation
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Box 386
Beaver Bay. MN 55601
May 3, 1984

S8andra S, Gardelring, Executive Director
Minnasota Pollution Control Agency

1935 West County Road K2

Roseville, Minnesota 55113-2785

Dear Ms, Gardelring:

I have polled the members of the board of directors and a majority
agree that the letter addressed to you by Dr, Alden lLind, dated
April 26, 1984, regarding Reserve Mining Company's btesin water
discharge permlt application, accurately reflects the opinions of the
board of directors of the Save lake Superior Association.

v mw

Arnold G. Overbty
FPresident, SLSA



" ATTACHMENT 4
- INITIAL SCHEDULE FOR ,
RESERVE MINING PROPOSED TREATMENT SYSTEM

Establishment of Limitiations and/or Standards based on Water
- Quality by January 27, 1984. (Completed February 1, 1984).-

2. Collection of Fiber Data with Mile Post 7 at Operational
levels by February 3, 1984. (Collected Feburary 1, 1984)

3. Selection of a Consultant by Feburaty 7, 1984, (COMpieted
- February 1, 1984)

4. Results of Fiber Analyses from Minnesota Department of Health
by February 17, 1984. (Received February 15, 1984)

5. Submittal of Proposal by Reserve for Treatment of Fibers by
March 1, 1984. (April 5, 1984)*

‘6. Consultant Review of Reserve Proposal and Best Available
‘Technology by March 26, 1984. (April 23, 1984)*

"7. Minnesota Pollution Control Agency Stﬁff Review of Consultant
Report by April 1, 1984, (March 30, 1984)

8. MPCA Staff Preparation of Draft Permit and Draft Permit Sent
;orlgeview by Interested Parties by April 15, 1984. (April
, 1984).

9. 2l)l Comments Received Back from Interested Parties by April
30, 1984. (April 20, 1584)

10. § ecia} Board Meeting to Determine Need for a Hearing on May

11. Public Notice of Draft Permit and Hearing by May 11, 1984,
(April 7, 1984)** .

12, 1Issuance of Permit in the Event that a Heating is not
‘Required by June 19, 1984.

13. Hearing on Draft Permit held on June 26, 1984.

14. Receipt of Hearing Officer's Findings on Hearing No Later
than July 7, 1984.**

15. Special Board Meeting for Issuance of Final Permit on July
1, 1984,*

* Completion of these items was subject to Reserve submitting
their proposal which was approximately five weeks after
originally scheduled.

*t The portion of these items which relate to a public hearing
will likely not be necessary. If a hearing was necessary item
10 would be changed to May 22, 1984 and an additional item for
notice of the hearing would be scheduled for May 27, 1984.

e



Attachment 5

Procedural Rules for Contested
Case Hearings

Existing procedural rules require that a decision to hold a
hearing must be accompanied by a clear statement of what the
issues are, and a finding that a hearing is an appropriate means
to resolve these issues. SPecifically 6 MCAR 4.4013 requires
thét the Agency hold a contested case hearing if it finds all of
the following: | |

1. that a person'requgsting the cbhtested-case hearing has
raised a material issue of fact or of the application of facts to

law related to the director's preliminary determination or the

terms of the draft permit;

2. that the agency has jurisdiction to make determinations
on the issues of fact or of the application of facts of law
raised by the person regquesting the contésted case hearing; and

3. that there is a reasonable basis underlying issues of
fact or law raised by the person that requests the contestd case
hearing such that the holding of a contested case hearing Qauld

aid the agency in making a final determination on the permit
application. '
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STATE OF MINNESOTA

. EARTMENT My POLLUTION CONTROL AGENCY Office _.Memo_randum

Barry C. Schade —
Director
Division of Water Quality

oate: February 3, 1984

, o . ' . 6=7363
- FROM:  yerry C. Winslow P.E. cw - PHONE:

‘Monitoring and Analysis Settio

sunsecy. EFFLUENT LIMITATIONS FOR THE PROPOSED DISCHARGE FROM
* THE MILE POST 7 TA]LINGS BASIN

INTRODUCTION

The intermittent operation and the limited production of the Reserve Mining Company
(RMC) taconite plant at Silver Bay, Minnesota has prompted the Company to =
propose a discharge of the excess water accumulating at the Mile Post 7 Tailings
Basin. The purpose of this memorandum is to recommend permit requirements and
effluent limitations for such a discharge to surface waters in the Beaver River
watershed. The recommendations are in accordance with and based upon the

rulings of the Minnesota supreme Court and the requi.rements of Minnesota Rules
6 MCAR 4.8014.

REOOMMENDATIONS

1. Pursuant to the mﬁng of the Supreme Court the water being collected in the

~  seepage recovery basins should continue being returned to the basin.

2. If the proposed discharge is made to the Beaver River or any of its tribu-
- taries, the eongentration of amphibole fibers in the discharge should not
exceed 15 x 10" amphibole fibers per liter.

Any discharge to tbg Beaver River or its tributaries should eorrespondingly

be limited to 3 x 10" chrysotile fibers per liter.

Any treatment system which may be built to comply with these effluent

limitations should be designed for 95% compliance.

Fiber analysis by transmission electron microscope should be performed at

least once per month during periods of discharge.

Whether the discharge will have to be limited and/or monitored for fluoride

cannot be finalized until receipt of the following specific information:

a) the rate of discharge,

b) the location of the discharge, ‘

c) and the expected fluoride concentration of the effluent after treatment

" for the removal of amphiboles. If this concentration exceeds 1.5 mg/l

fluoride, an effluent limitation and/or a monitoring requirement for
fluoride may be required. -

> 0 s o



SUPREME COURT RULING

In Reserve Mining Co. vs. Herbst, 1977 the court ruled:

. "The permittees shall be required to apply the best available tcchnology
_ to maintain water quality and to comply with all applicable laws and
‘regulations, specifically including Minn. Reg. WPC 14 and such other

standards which now or in the future may be applied to the permittees'
tailings. This technology shall include specifically, but not exclusively.
the following:
1) The tailings disposal system shall be operated as a closed system
including the conection of seepage and surface runoff for return
" to the basin.
2) A dual pipeline system with required controls, spill detection devices,
emergency catchment basins and other protective devices.
‘8) Any water discharge from the tailings or catchment basin shall be

treated to the extent necessary to conform to all present and future
water quality standards."

SPECIFIED WATER QUALITY STANDARDS

With this background and court ruling in mind, the task of setting effluent
limitations for the proposed discharge proceeded as follows. First of all, a
- review of the available Reserve and MPCA data was made to determine which
constituents in the basin water may prompt water quality problems or cause
water quality standard violations in the receiving strem. in this case the
Beaver River and/or its tributaries.

The specific water quality standards which must be considered are those associated
with the classification of use for the receiving stream. The Beaver River and its:
tributaries in the vicinity of the basin are classified by Minnesota Rule 6 MCAR
4.8024 as class 1B, 2A, 3B waters. These designations denote that these waters
are trout fisheries which are also to be maintained suitable for domestic consumption
after disinfection. Lake Superior is also classified for these same uses.

This data assessment revealed that for those parameters which have specified
numerical standards in 6 MCAR 4.8014, the only parameter of concern was
fluoride. No potential chronic or acute toxicity problems for heavy metals
appear probable. The class 1B water quality standard for fluoride is 1.5 mg/]
while three samples collected by the MPCA in October, 1883 averaged 4.1 mg/1.

Data collected by RMC during 1982 reportedly averaged 6.1 mg/1 fluoride within
a range of 7.6 to 4.0 mg/] fluoride.

In contrast the RMC monitoring program has shown the ambient level of fluoride
in the Beaver River watershed has been consistently less than .5 mg/l total
fluoride. Thus, depending on the location and the rate of discharge, it is
conceivable that the dilution effect of the receiving stream may prompt compliance
with the fluoride standard during all but periods of drought. Furthermore,

it is possible that the treatment provided to remove amphibole fibers may reduce
fluoride levels to 1.5 mg/]l or at least to a concentration sufficient to render
consistent compliance with the water quality standard after allowance is made
for dilution. In order to resolve whether additional fluoride will have to be
removed from the basin water the information outlined in recommendation number
six must be supplied by the RMC.



| AMPHIBOLE AND cnnvso'm.z FIBERS

Obviously, the primary concern in regard to any proposed d:scharge from the

‘Reserve Mining Company is the potential health threat posed by amphibole fibers.
The Eighth U.8. Circuit Court of Appeals has affirmed that the fibers contained

in the RMC tailings may be considered as carcinogenic and that a discharge of these

{:ib:l!t:lsx to Lake Superior give rise to a reasonable medical concern for the public
e .

- The fibers generally alluded to in this finding are called "amphiboles".
Amphiboles are one of the two major groups of numerous fibrous mineral
silicates commonly called "asbéstos"; the other major group is chrysotile.

Since no amphibole fiber count data were available for basin water, the MPCA
staff collected three samples from the recovery water basin in October, 1983.
‘The tota] amphibole concentration in the three samples were 123, 174, ag
205 x 10 fibers per liter yielding an average concentration of 167 x 10 fibers/l.
It must be emphasized that these samples were collected following a period when
the taconite plant had not been in operation for many months; therefore it could
be expected that during periods of production that the concentration of fibers
held in suspension may be substantially higher. Additional sampling scheduled
for this winter or spring should resolve t.his question.

Samples were also collected in each of the three seepage recovery beéms, the
anmphibole fiber levels in these waters ranged from 10.1 to 52.4 x 10 fibers/l.

- Under the current mode of operation, the water coliected in all of these rehtively .
small catchments is returned to the major basin. .

~ Pursuant to the aforementioned court ruling, the key to regulating any discharge
from the tailings basin is to determine the applicable water quality standard for
amphibole fibers. While Minnesota Rules define numerical water quality standards
for many parameters, as of yet no specific water quality standard for amphibole
fibers has been established by the State. Nevertheless, Minnesota Regulation
WPC 14, now officially referred to as 6§ MCAR 4.8014, contains provisions which
define the approach which is to be used to regulate heretofore undefined sub-
stances such as amphibole fibers. Specifically section c.14. states:

"Questions concerning the permissable levels, or changes in the same

of a substance, or combination of substances, of undefined toxicity to
fish or other biota shall be resolved in accordance with the latest methods
recommended by the U.S. Environmental Protection Agency." (USEPA)

Thus the MPCA can set a water quality standard for amphibole fibers as long
as the latest methods of the USEPA are utilized. In regard to asbestos the
USEPA published in October 1980 a document entitled Ambient Water an.litx
Criteria for Asbestos. This document recommends theTouowmg criteria
asbestos '+ H

"For the maximum protection or,human hellth from t.he potentia] carcinogenic
effects of exposure to asbestos through ingestion of water and contaminated
-aquatic organisms, the ambient water concentration should be zero. The

’ .2-



tgnated 6|evels whjch would result in increased lﬂ‘etimc cancer risks of

, 10 end 10 ° are 300, 000 ﬂber/l. 30,000 tibers/l. and 3,000 fibers/},
respectively

The way these criteria are written emphesizes a number of points pertinent

to this memorandum. First of all, it is important to note which specific fibers
nre being considered in these criteria Within the context of this document,
‘asbestos is defined to be chrysotile, crocidolite, fibrous cummingtonite-grunerite
including amosite, fibrous tremolite, fibrous actinolite, and fibrous anthophyllite.
The fibers known to be associated with the tailings of the RMC are amphiboles,
predominantly of two forms cummingtonite-grunerite and actinolite. While medical
experts continue to debate and determine which specific fibers may be carcino-
genic, this reference points out that the type of amphibole fibers associated
with the RMC tailings are a public health concern.  Furthermore, regulatory
controls to protect public health should consider emplubole fibers in general
plus chrysotile f;bers as well if these fibers are also present.

What is most noteworthy and atypical of these USEPA criteria is that these
criteria lay out a spectrum of risk for a given fiber concentration. Thus,
the state agency utilizing these criteria to set a water quality standard can
seemingly establish a standard which reflects that particular state's position
in regard to what degree of cancer risk is acceptable to its citizenry. For
example, Minnesota may propose a reasonable drinking water standard for
mphibole plus chrysotile fibers of 300,000 fibers per liter which according
5ref‘er'ence would increase the risk of cancer for a lifetime consumer
by 10° or 1 in 100,000. In other words if 100,000 people drank this water
for their lifetime, one individual would be expected to die of cancer attri-
butable solely to the ingestion of these fibers in his or her drinking water.
Such a risk is comparable to many other risks in our e%clety For example,
" the risk of death by lightning in a lifetime is 3.5 x 10 hxle the risk to .

;légogverage citizen of dying due to air travel is 70 x 107 (lﬁm and Sonte,

Thus it would appear that 300,000 amphibole plus chrysotﬂe fibers per liter
may be a reasonable water quclity standard for Minnesota lakes and streams
designated for domestic comsumption. However, if this criterion of 300,000
amphibole plus chrysotile fibers per liter was applied as the water quality
standard for the Beaver River and its tributaries, it may have been and may

currently be exceeded in the mejority of the samples collected upstrca:n of the
tailings basin.

Based upon the RMC nonito!.'int Progrem the median concentrnticn of 'mphibole
fibers encountered at the four upstream stations was found to be less than

. 360,000 fibers per liter while the median concentration of chrysotile fibers was
less than 320,000 fibers per liter. Thus, in over one half of the samples col-
Jected between 1978 and 1982 the total number of amphibole plus chrysotile fibers
could have been as high as 680,000 fibers/l or as low as zero fibers per liter.
Therefore, it does not seem appropriate to adopt a water guality standard which
_may normally be exceeded in the natural state. In recognition of such situations,
provisions in 6 MCAR 4.8014 provide an approach to regulate a discharge where

-3-



the appliceble water quality standards are or may be exceeded naturally. The rule
states in section A.7.: , \ :
"The intrastate waters may, in a state of nature, have some characteristics
or properties approaching or exceeding the limits specified in the water’
quality standards....Where the background level of the natural origin is
reasonably defxnable and normally is higher than the specified standard
the natural level may be used as the standard for controlling the addition .

of pollutants of human activity which are comparable in nature and sig'm-
ficance with those of natural origin."

 Pursuant to this section the MPCA can establish an effluent limitation for control-
ling fibers based upon the natural concentration of fibers found in the receiving :
water. Towards this end the MPCA staff has reviewed the surface water monitoring
data for fibers collected as part of Reserve’'s Mile Post 7 monitoring program. :
Surface water samples from ten sampling stations in the vicinity of the basin plus
two sampling stations in adjacent watersheds have been analyzed for fibers by

the method of transmission electron microscope (TEM) at the Minnesota Department
of Health. Reference is made to Figure 1 for the location of the sampling stations.
Fiber samples were collected between 1978 and 1982. The MPCA staff has utilized
statistical techniques to analyze the data via the "SAS" system, a nationally

:":ecognized statistical analysis system accessed through the National Computer
enter

It can be seen by looking at Figure 1 that four of the stations are located upstream
of the tailing's basin. . These stations are identified as number 101, 103, 111, and

. 312. A statistical examination of the data for these stations demonstrated that

the concentrations of fiber levels encountered at these locations are significantly
different than the concentration of fibers encountered at associated downstream
locations. While the cause of this difference is not discernible by this analysis,

it does suggest that the existence of and/or the activities associated with the
tailings basin may be increasing the levels of fibers in adjacent surface waters.

Therefore, in conformance with section A.7. the fiber data collected at these
four stations have been grouped together and assessed as representative of
"natura] origin®. The resultant frequency distribution for fibers was found

to be a nonnormal distribution composed of 66 observations. For total amphibole
fibers the vast majority (54) of the 66 mﬂyaes yielded what are temed "less '
than values" : 6 t=-0f 8- . Y: ;

The 85 percent upper tolerance lémit for amphibole fibers for the upstream
stations was found to be 15 x 10" fibers per liter. Since the frequency distri-
bution was found to be nonnormal, the 85 percent tolerance limit was calculated
using non parametric statistics. '.l'hus. assuming the "natural" amphibole fiber
-level does not change from 1978 to 1982 levels, it could be expected that in an
infinite number of samples 95% of the samples would fall below 15 x 10 mphxboles
per liter.

~g-
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Based upon this analysis and the provisions of sectiorr A.7. it is recommended
that any discharge of treated basin water to thesBewer River watershed not
exceed the "natural level” defined to be 15 x 10° amphibole fibers per liter, the
95% upper tolerance limit for the upstream stations. If the treatment system
meets this limit at Jeast 95% of the time and its variability approximates that

of the natural streams, the discharge should be reasonably

reflective and comparadble to the frequency distribution of amphibole fibers
found in the natural background. :

In regard to chrysotile fibers only two out of the 66 upstream sainples revealed
finite levels of fibers while the remaining 64 samples have been tagulated as
"less than values". Both of the finite values approximated 3 x 10 chrysotile

fibers per liter; therefere the 95 percent upper tolerance limit for chrysotile
fibers would be 3 x 10" fibers per liter. '

A finite concentration of chrysotile fibers was found in only one of the three
samples collected in tlbe recovery basin during October, 1983. That value was
found to be 30.8 x 10" chrysotile gibers per liter while the other two values
were less than 4.84 and 5.87 x 10 fibers respectively. Thus, it would appear that
the levels of chrysotile fibers in the tailings water do exceed that encountered
in the natural background, possibly by at least an order of magnitude. This
being the case and in recognition of the recognized health risk for chrysotile
fibers, it is recommended that chrysotile fibers be controlled in concert with -
amphibole fibers. As per the rationale propoged for smphibole fibers, the
effluent should be treated to less than 8 x 10° chrysotile fibers per liter,
based upon compliance in at least 95 percent of the samples.

DISCUSSION

In light of the evidence that amphibole fibers pose a threat to public health,

it could be argued that all fibers should be eliminated from the proposed dis-
charge of Reserve Mining. However, such an approach would fail to recognize
the millions of supposedly equally harmful fibers already being carried by the
Beaver River and other sources into Lake Superior. Based upon data collected
between 1978 and 1982, the mean concentration of amp e fibers in the Beaver
" River near its confluence with Lake Superior is 28.8 x 10° amphibole fibers/liter.
- It is further estimated that the daily average flow rate of the Beaver River as it
~ enters Lake Superior is approximately 150 cfs. This rate had to be estimated
gince continuous flow gaging records are not available for this river at its
mouth. This estimate is based upon data collected by the U.S. Geological
Survey (USGS) for the adjacent Baptism River between 1927 and 1981. For

that period of record the daily average flow rate of the Baptism River was

167 cfs generated by a drainage area of 140 square miles. If the 126 square
mile drainage area of the Beaver River is assumed to yield a corresponding

rate of runoff, the daily average flow of the Beaver River becomes 150 cfs.

As a result of multiplying mean concentration of fibers by the average daily

flow rate 'lét is estimated the Beaver River currently discharges approximately

"~ 1.06 x 10 amphibole fibers per day into the Lakeé Superior.

In eontfast the proposed discharge from the RMC taflings basin would involve
a flow rate on the order of 2500 gpm or about 5.6 cfs. If the effluent is treated



to the proposed standard of 15 x 1()6 amphibole ﬂbers pﬁ- liter, the maximum
average rate of discharge for fibers would be 2.04 x 10°" amphibole fibers per

day or approximately 2 percent of the Beaver Ri ¢r Joading rate. Assuming that the
treatment facility is designed to meet the 15 x 10° effluent limitation 95% of the

time, s more typical effluent concentration may be on the order of 1 x 10
fibers/liter. If suﬂ: was the case, the average daily discharge would be expected
to equal 0.14 x 10" amphibole fibers per day which constitutes only one tenth

of one percent of the estimated average loading for unphibole fibers from the
‘Beaver River.

While any of these loading rates may appear high. it is p‘ert:’nent' to note that

prior to the installation of the Mile Post 7 tailings basin, the daily Resﬂve Mining

Company direct discharge to Lake Superior was estimated to contain 10 amphibole

fibers (Cook, 1975), 100,000 times the present loading of the Beaver River.

- Furthermore, the maWum discharge to the lake by the RMC being consigdered in
this memo (2.04 x 10"~ amphibole fibers per day) represents but 2 x 10 percem

of their company's former load!ng rate.

In conclusion, it is inconceivable that the proposed discharge being recommended
in this memorandum will significantly affect the current level of amphibole fibers
in Lake Superior and the various domestic water supply intakes around the lake.
~ Furthermore, the projected increased loading of amphibole fiber in the Beaver
River system should not exceed two percent in the long term, lnd thereby the
uses of that river should not be restricted as well.

While this memorandum has been written to address & proposed discharge to the
Beaver River or one of its tributaries, the Reserve Mining Company may also
propose to discharge treated basin water directly to Lake Superior. The effluent
limitations given in this memorandum are not necessarily applicable for such a
direct discharge. If such an alternative is pursued, the effluent limitations

given here should be reviewed in light of the fiber data available for Lake
Superior.

A discharge to the Beaver River watershed offers the tollowing potenthl advantages
to a direct hke discharge: . :

~ 1.  The ambient concentrations of amphibole fibers are typicany higher
iBn the Beaver River than in Lake Superior in the vicinity of Silver
ay
2. The additionll water supplied by the discharge may be beneficial
in maintaining the trout fisheries throughout the watershed, parti-
: cularly during drought conditions.
3. The streams may provide additional removal ot fibers before entering
: Lake Buperbr

JCW/tj
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SURSECT: EFFLUENT LIMITATIONS FOR THE PROPOSED DISCHARGE FKROM
: THE MNILE POST 7 TAILINGS BASIN 70 LAKE SUP!;IRIOR
INTRODUCTION

This memorandum will augment my memorandum of February 3, 1984. 1In
that document, recommended effluent limitaticns were given for the
proposed discharge by the Reserve Mining Company (RMC) to the
Beaver River or one of its tributaries. In this memorandum, a
potential discharge made directly to Lake Superior will be
consideréd. 1n addition, an update will be provided of what is
known about whether chrysotile fibers are present in the basin
water. The following recommendations are in accordance with and
‘based upon the rulings of the Minnesota Supreme Court and the
requirements of Minnesota Rule 6 MCAR § 4.8015.

RECOMMENDATIONS

1. If the proposed discharge is made directly to iake Supetior,
the copcentration of amphibole fibers should not exceed
3 x 10" amphibole fibers per liter.

2. Any treatment system which may'be built to comply with this
effluent limitation should be designed for 95% compliance.

3. The proposed discharqge need not be limited for chrysotile
- fibers for either a direct discharge to Lake Superior or a
discharge to the Beaver River watershed. This recommendation
supersedes statements made in my earlier memorandum in which’
an effluent limitation of 3 x 10" .chrysotile fibers per liter
for a discharge to the Beaver River or its tributaries was
recommended. '

4. Fiber analysis by transmission electron microscope should be
‘performed at least once per month during periods of discharge.
The analysis should enumerate chrysotile fibers.

5. No efflueht limitation is required for fiudride if the
discharge is made directly to Lake Superior.
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SUPREME COURT RULING

As specifically cited in the earlier memorandum, the Supreme Court
of Minnesota ruled that any discharge from the tailings basin shall
be treated as necessary to conform to the water quality standards.
Furthermore, the permittees shall be reguired to apply best
available technology to maintain water gquality and to comply with-
all applicable laws and regulations.

' SPECIFIED WATER QUALITY STANDARDS

~With these requirements in mind, the available MPCA and Reserve

- data weye reviewed to determine which pollutants in the basin water
might prompt water quality problems or cause water quality standard
vrolatrons in Lake Superior.

Lake Super;or is classified by Minnesota Rule & MCAR § 4, 8025 as a
class 1B and 2A water. These designations denote that the lake is
a trout fishery which is also to be protected for domestic
consumptron upon drsrnfection.

" The data assessed revealed no apparent problems for those water

- quality parameters for which Minnesota has adopted specific

- numerical standards. This is to be expected in the case of a
relatively small discharge entering a very large lake. Pollutants
which may exceed@ chronic water quality standards in the discharge
-would be promptly diluted within the mixing zone. This would be’
the fate of the fluoride contained in the basin water. Although -
the basin water has a fluoride concentration of 4 to 6 mg/l, the
1.5 mg/l Minnesota water guality standard for Lake Superior would
be achieved within the mixing zone since the ambient fluoride
.concentration for Lake Superior is less than .10 mg/l.
Furthermore, based upon a review of the data currently available,
"no pellutant appears to be present in the basin water at a
concentration known to be acutely toxic to aquatic life.

AMPHIBOLE FIBERS

As was the case for the potential Beaver River discharge, the
primary concern becomes the proposed discharge of amphibole and
chrysotile fibers. As pointed out in the earlier memorandum,
Minnesota Rules do not specify & numeric water quality standard for
either amphibole or chrysotile or a combination of these fibers.

As a result, the development of an effluent limitation for a

potential discharge of these constituents to Lake Superior requires
an assessment of U.S. EPA criteria and _Eneriagzzigﬁ7
: '“77 For a thorough discussion of the statutory basis
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and the associated methodology for determining effluent limitations
in this manner, please refer to the rationale presented in the -
earlier memo. Suffice it here to say that effluent limitations for
a lake discharge will be based upon background natural data for
Lake Superior in the same manner as was done for ‘the Beaver R;ver.

=:_aggggxﬂ< ith the intént of the sectt’h A7, in;ﬁ MCAR § -
ata base selected to determine thé efiluent

11m1tatlons for amphibole fibers ideally should meet the following
criteria:

a) be representatlve of the "background level of the natural

‘ origin", '

b) be "reasonably definable“

c) be normally higher than the specified water quallty
standard, and

d) . be representative of the quality in the vicinity of the
discharge.

The in1t1a1 data base selected to perform this assessment were the
data collected by the U.S. EPA Environmental Research Laboratory

at Duluth., Data collected prior to 1981 were not utilized since
these earlier data would have reflected the-adverse impact of the
former RMC direct discharge of tailings to the lake. &tmes—
~cesEAtion 0f that-discharge—in- 1980, the fiber levels in the lake~’
have gecreased. ma:*wgnﬁiiwwtf_appéarﬁ”ﬁhaE”flber-ievgxgd;nwtheylaﬁeﬁkf
o ching & faxrlg*stabie ‘equilibrion Concentration which-

. ﬁhighlyyyaxxahlehﬁnring_andAfallawingymajﬂr_§qum/f“
iﬁientS“ Fiber count data performed by transmission electron

microscope (TEM) methods are available at. four municipal water
intakes - Silver Bay, Beaver Bay, Two Harbors, and Duluth. A total
of 33 samples were collected between 1981 and 1983; of that nunber
seven samples were collected at the Silver Bay station.

'Since one of the primary purposes of collecting the data was to
determine how high amphibole fiber levels might go under adverse
conditions, approximately one half of the samples were collected on
days characterized by storms. These data demonstrated that much
higher levels of amphibole fibers are evident during and
immediately following storm events, particularly in the vicinity of
Beaver Bay. Amphibole fibers levels may increase by an order of
ten or even more under such conditions when wind and wave action
might resuspend previously settled fibers. Therefore, data

reflective of storm events will not be used to define background
levels. :

An examination of the remaining non-storm data indlcates that fiber
levels were higher at the uplake stations of Duluth and Two
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Harbors. This phenomenon is purported to result from the
prevailing uplake currents along the north shore of Lake Superior
coupled with the upswelling of the deeper fiber-laden currents as
they enter the shallower Duluth area. These two factors tend to
elevate the level of fibers at Duluth relative to the lower, more
indicative of natural, concentration of fibers encountered
upcurrent of the tailings delta at the Silver Bay water intake.

Thus, the fiber data collected at all three of the stations located
downcurrent from Silver Bay are probably not representative of the
natural background concentration of Lake Superior near Silver Bay.
This leaves for consideration only the data collected at the Silver
Bay water intake during non-storm events, a limited data set of
three samples out of the initial 33 observations available. The
three remaining observations which best satisfy ghe four stated
standards setting criteria are .5, 1, and 3 x 10~ amphibole fibers
per liter. :

Since this data base is so limited, the use of statistical
techniques to determine a 95 % confidence interval is queéstionable
at best. If the frequency distribution is assumed to be normally
distributed, the estimated 95% upper tolerance limit would

- approximate 3.6 x 10 fibers per liter. However, the various
available data sets for fibers assessed both in this assessment and
the Beaver River watershed assessment have demonstrated that fiber
levels fit neither a normal nor a lognormal distribution. If
nonparametric statistics are utilized as per the Beaver River
study, thés small data base yields an estimated 95% tolerance limit
of 3 x 10 fibers per liter, simply the maximum value in the set,
Thus, it would appear that 3 x 106 amphibole fibers per liter may
be a reasonable estimate of the current background level of fibers
in Lake Superior near Silver Bay. It could certainly be argued
that this concentration and these data do not necessarily reflect
the natural level since the lake even upcurrent of the tailings
delta probably still reflects some residual contamination of
amphibole fibers associated with the past discharge of Reserve
Mining. On the other hand, however, the limited size of the
current data base at Silver Bay may significantly underestimate the
true 95% confidence interval even for current non-stormy
conditions. Unfortunately, no way is known to quantify these two
offsetting concerns with the information currently available.
Therefore, it is concluded here that pursuant to the existing data
the background level of amphibole fibers at Silver Bay could be
reasonably defined to be 3 x 10 amphibole fibers per liter.

Having so defined the background, it is further recommended that
any discharge.treated basin water to Lake Superior in the vicinity
of Silver Bay not exceed 3 x 10 amphibole fibers per liter,
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If the treatment system meets this limit at least 95% of the time
and its variability approximates that of the lake, the discharge
should, in effect, be discharging at natural background levels.
Obviously, on any given day the concentration of fibers in the
discharge may or may not exceed that found in the lake, but over
the long term the discharge should not elevate the concentration of
amphibole fibers in the lake. :

Since the completion of the February 3, 1984 memorandum, three
additional samples of the basin recovery water have been analyzed
for mineral fibers. The purpose of collecting these samples was
‘primarily to determine whether the concentration of fibers has
increased since the taconite plant reinitiated operation in early
January. The average level of total amphibo%e fibers in these

three samples increased from 167 to 377 x 10  fibers per liter upon
plant startup. )

CHRYSOTILE FIBERS

These three additional samples also provided very needed
information in regard to whether the basin water might contain
significant levels of chrysotile fibers. As stated in my earlier
menorandum, chrysotile fibers were encountered at a finite
concentration in one of the three garlier basin samples. That
value was reported to be 30.8 x 10" chrysotile fibers per liter
while the other two valges were interpreted to be less than 4.84
and less than 5.87 x 10 fibers per liter respectively. ¥Ft=is-

While amphibole fiber levels have apparently doubled since plant
startup, the new data indicate that chrysotile levels have not
incrcased and may, in fact, not have been significant in the first
sampling. The results of all three samples are interpreted to be
legs than values - specifically less than 22.5, 23.1, and 27.7 x
10" fibers per liter. Only one chrysotile fiber was found in the
three latest samples indicating that both this sclitary fiber and
the .three discrete fibers encountered in the earlier sample may
have been attributable to the contamination of the filter pad or
other such contamination associated with the laboratory analysis.
The problem of chrysotile contamination in the analytical procedure
is well documented and apparently unavoidable. ‘

Based upon these findings it is concluded that insignificant levels
of chrysotile fibers are present in the basin water and that the
proposed Reserve Mining discharge need not be controlled for
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chrysotile fibers. This conclusion supersedes my recommendation of
February 3, 1984 in which it was proposed that the discharge should
be limited by permit to 3 X 10~ chrysotile fibers per liter. This
is not to suggest that the basin water does not contain some '
chrysotile fibers; what is being stated is that-based upon
available data it appears at the present time that the level of
chrysotile fibers in the basin water is not significantly different
than the level of chrysotile fibers encountered throughout the
Beaver River watershed and in Lake Superior.

In lieu of limiting the concentration of chrysotile fibers in the .
permit, it is recommended that the concentration of chrysotile

- fibers continue to be reported in any effluent monitoring of
mineral fibers encumbant upon the permittee. This data should
provide the information necessary to either confirm or reject the
conclusions given here. If chrysotile fibers should ever occur at
significant concentrations, permit requirements could then be '
developed at that time if it is deemed necessary to further limit
these type of fibers to maintain the applicable water quality
standards or water uses. - - ‘

JCW: jae

Tim K. Scherkenbach, Assistant Director, Division of Air Quality
Curt J. Sparks, P.E., Chief, Permits Section, Division of Water Quality
Robert G. Criswell, Staff Engineer, Permits Section

Russ C. Felt, Chief, Enforcement Section '
Loren K. Voigt, Enforcement Section

cc: Eldon 6. Kaul, Assistant Attofney General
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* DESCRIPTIONS OF THE SAMPLING LOCATIONS IN THE

MILE POST 7 FIBER MONITORING PROGRAM

STATION NUMBER
101 |
102
103

104

105

106
107
108
109

110

LOCATION
East Branch of Beaver Rivér
East Branch of Beaver River
Little Thirtynine Creek

West Branch Beaver River

Beaver River

Beaver River near proposed
point of discharge

Beaver River at mouth

Bear Lake

Split Rock River

Baptism River

COMMENT

Upétteam of tailings basin

‘Downstream of tailinge basin

Upstreaw station

Headwater station in
adjacent catchment area

Downetream station

Dowvnstreanm station

Quantifies load to
Lake Superior

Isolated nearby lake

Contrel station in

different watershed

Control station in
different watershed
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COMPARISON OF TALINGS BASIN WATER TO
MINNESOTA WATER QUALITY STANDARDS APPLICABLE
TO THE BEAVER RIVER AND LAKE SUPERIOR

MINNESOTA USE TYPICAL

APPLICABLE MINNESOTA CLASSIFICATION CONCENTRATION

WATER QUALITY STANDARD OR EPA IN TAILINGS
PARAMETER OR CHRONIC TOXICITY CRITERION CRITERION - BASIN WATER
1. Turbidity 5 TU 1B{drinking 2.3

. water) ,
2, Arsenic 10 ug/1 o 18 ) < 5 ug/l
3. Chlorides S0 mg/l ZA(trout 34 mg/l
: , water)

4, Copper _ 10 ug/1 2a 1.9 ug/l
- 5. Cyanide 10 ug/1 } 18 < 10 ug/l
6. Fluoride - - 1.5 ng/1 | 18 4.1 ug/l
7. Iren 300 ug/l - 18 290 ug/l
8. Manganese _ 50 ug/l - iB‘ 18 ug/l
9. Nitrates as N : 10 mgli 1B .74 mg/l
10. Phenol fug/l . 1B < 5 ug/l
11. Sulfate | 250 mg/l - 18 18.2 mg/l
12. Zinc 47 ug/l EPA(trout) 1.8 mg/1
13. Barium | 1 mg/1 _ 18 ' - ,027 mg/l
14, Cadmiuvm 10 ug/l 1B .02 ug/1
15. Chromium 20 ug/l 2A < .5 ug/l
16. Lead .75 ug/l EPA(trout) .3 ugl/l"
17. Selenium ' - 10 ug/l : 1B < 5 ugfl
18, Silver 50 ug/1 18 - < 1 ug/l

CONCLUSIONS:

1. Except for amphibole fibers and fluéride. the tailings basin water in the ‘
untreated state complies with Minnesota water quality standards for drinking

2, With the possible exception of fluoride the tajlings basin water in the

' untreated state would not be toxic to trout for any of the parameters
tabulated above, Furthermore, the MPCA staff 1s not aware of any other
contaminant in the basin water which exceeds the concentration toxic to trout.:
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6 MCAR § 4.8014 Bterd Pollution Control Agency

Subp, ] Mo L (
poKutants of human ectivity which are comparable in nature and significance '\M b
with those of natural origin. The natural background level may be used in- L
stead of the specified water quality standard as a maximum limit of the addi-
tion of pollutants, in those instances where the natural level is lower than the
specified standard and reasonable justification exists for preserving the
quality to that found in a state of nature.

In the adoption of standards for individual intrastate waters, the agency will M
be guided by the standards set forth herein but may make reasonable modifi- 40
cations of the same on the basis of evidence brought forth at a public hearing &
if it is shown to be desirable and in the public interest to do so in order to .
encourage the best use of the intrastate waters or the lands bordering such b kf‘l'
intrastate waters, MM

]

8. Non-degradation. Waters which are of quality better than the estab-
lished standards shall be maintained at high quality unless a determination is
made by the agency that a change is justifiable as a result of necessary eco-
nomic or social development and will not preclude appropriate beneficial
present and future uses of the waters. Any project or development which
would constitute a source of pollution to waters of the state shall be required
to provide the best practicable control technology currently available not
later than July 1, 1977 and the best available technology economically
achievable not later than July 1, 1983, and any other applicable treatment
standards as defined by and in accordance with the requirements of the
Federal Water Pollution Control Act, 33 U.S.C. 1251 et. seq., as amended, in
order to maintzin high water quality and keep water pollution at a minimum. .
In implementing this policy, the Administrator of the U. S. Environmental
Protection Agency will be provided with such information as he requires to
discharge his responsibilitics under the Federal Water Pollution Control Act,
as amended.

9, Variance from standards. In any case where, upon application of the
responsible person or persons, the agency finds that by reason of exceptional
circumstances the strict enforcement of any provision of these standards
would cause undue hardship, that disposal of the sewage, industrial waste or
other waste is necessary for the public health, safety or welfare; and that
strict conformity with the standards would be unreasonable, impractical or
not feasible under the circumstances; the agency in its discretion may grant a
variance therefrom upon such conditions as it may prescribe for prevention,
control or abatement of pollution in harmony with the general purposes of
these classifications and standards and the intent of the applicable state and
federal laws. The U. S. Environmental Protection Agency will be advised of
any permits which may be issued under this clause together with information
as to the need therefor.

B. Water use classifications—all intrastate waters of the state. Based on
considerations of best usage in the interest of the public and in conformance
with the requirements of the applicable statutes, the intrastate waters of the
state shall be grouped into one or more of the following classes:

4



expressing limitations in terms of concentration as well as mass encourages the
proper operatlon of a treatrnent facrlity at afl tlmes In the absence Wﬂh‘ﬁ ion

nt efficiency duyi
its jab all times.

nservation, inclusion of concentriti

hmlts not be approprigte ; qn limits would prohibit decreasﬁs‘i
flow thi: v{ould concurreptly result in an incre m poliutant concentration). To /
summ , the applicd ‘of concentration lt$ should be //J
deterrm fon baaet{_ on the professional judérnent of the permit writer:

because it will reflect the range of concentrations that could be expected in a: e
operated plant. The use of the maximum daily flow is not appropriate to determine b
concentration limits from the mass limitations because it will reduce the concentration

below the value which could be expected in a well operatéd plant. Altematively, use

of the lowest flow value will increase the concentration limit to levels above what

would be expected in a well operated plant.

Example 1:

An industrial facility (leather tanner) is subject to efffuent limitations guidelines based on its rate of
production. The permit writer calculates the applicable mass-based limits based on the long-term
production rate at the faciiity and incorporates the mass limits in accordance with 40 CFR §122.45(f)(1).

In reviewing the past inspection records for the facility, the permit writer notes that while the facility is
generally in compliance with its mass limits, the effluent flow and concentration vary widely. To ensure
that the treatment unit is operated properly at all imes, the permit writer determines that concentration-
based limits are also appropriate. The permit writer consults the EPA Davelopment Document for the
leather tanning effluent limitations guidelines and bases the concentration-based limits on the
demonstrated performance of the treatment technology upon which the sffluent guidelines were based.
;'he oon?;(nt)ration-basad limits are then incorporated in the permit in accordance with 40 CFR
122.45(f)(2).
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Example 2:

For Company A, the mass limits for poliutant X have been set at 260 Ibs/day and 380 Ibs/day monthly
average and daily maximum, respectively. What are the monthly average concentration imitations in
mllllgrams per liter (mg/l) using both an average flow of 0.9 mgd and the low flow of 0.6 mgd? Note:
8.34 is a conversion factor with the units (Ibs/day)/(mgd)(mg/). _

Discussion: »

Monthly average limit (basad on average flow):
260 Ibs/day/(8.34 x 0.9 mgd) = 35 mg/l

Monthly average limit (based on low fiow):
260 Ibs/day/(8.34 x 0.6 mqd) = 52 mﬁ

This is almost 150 percent more than the concentration during average flow!

in determining applicable effluent concentration limitations, the monthly average and daily
maximum mass limits deed by the average flow will provide appropriate concentrations.

Monthly average limit:
260 Ibs/day/(8.34 x 0.8 mgd) = 356 mg/

. Daity maximum limit:
390 ibs/day/(8.34 x 0.9 mgd) = 52 mg

5.1.4 Best Professional Judgment Permit Limits

Best Professional Judgment (BPJ)-based limits are technology-based limits
derived on a case-by-case basis for non-municipal (industrial) facilities. BPJ limits are
established in cases where ELGs are not available for, or do not regulate, a particular
poliutant of concern. BPJ is defined as the highest quality technical opinion developed
by a permit writer after consideration of all reasonably available and pertinent data or
information that forms the basis for the terms and conditions of a NPDES pemit.

The authority for BPJ is contained in Section 402(a){(1) of the CWA, which
authorizes the EPA Administrator to issue a permit containing “such conditions as the
Administrator determines are necessary to carry out the provisions of this Act” prior to
taking the necessary implementing actions, such as the establishment of ELGs.
During the first round of NPDES permits in the early-to-mid-1970s, a majority of
permits were based on the authority of Section 402(a)(1) of the CWA. These first
round so-called best engineering judgment permits were drafted because effluent
guidelines were not available for many industries. As effluent guidelines began to be
promulgated, permit writers had to rely less on their best engineering judgment and
could apply the ELGs in permits. As the implementation of the age of toxic pollutant
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control continues, the use of BPJ conditions in permits has again become more
common. However, the statutory deadline for compliance with technology-based
effluent limits (including BPJ-based pollutant limits) was March 31, 1989. Therefore,
compliance schedules cannot be placed in permits to allow for extensions in meeting
BPJ pollutant limits.

'BPJ has proven to be a valuable tool for NPDES permit writers over the years.
Because it is so broad in scope, BPJ allows the permit writer considerable flexibility in
establishing permit terms and conditions. Inherent in this flexibility, however, is the
burden on the permit writer to show that the BPJ is reasonable and based on sound
engineering analysis. If this evaluation of reasonableness does not exist, the BPJ
condition is vuinerable to a challenge by the permittee. Therefore, the need for and
derivation of the permit condition, and the basis for its establishment, should be clearly
defined and documented. References.used to determine the BPJ condition should be
identified. In short, the rationale for a BPJ permit must be carefully drafted to |
- withstand the scrutiny of not only the pemittee, but also the public and, ultimately, an
administrative law judge. ' '

Establishment of BPJ Permit Limits

The NPDES regulations in 40 CFR §125.3 state that permits developed on a
case-by-case basis under Section 402(a)(1) of the CWA must consider (1) the
appropriate technology for the category class of point sources of which the applicant is
a member, based on all available information, and (2) any unique factors relating to
the applicant. To set BPJ limits, a permit writer must first determine a need for
additional controls beyond existing ELGs. The need for additional controls may be the
result of the facility not falling under any of the categories for which ELGs exist (e.g.,
barrel reclaimers, transportation equipment cleaning facilities, or industrial laundries) or
discharging pollutants of concem that are not directly or indirectly addressed by the
development of the ELGs (e.g., a pharmaceutical manufacturer or a petroleum refiner
may discharge elevated levels of organic solvents for which category-specific
guidelines do not exist). It should be noted that prior to establishing BPJ-based limits
for a pollutant not regulated in an effluent guideline, the permit writer should ensure
that the pollutant was not considered by EPA while developing the ELGs (i.e., BPJ-
based effluent limits are not required for pollutants that were considered by EPA for
regulation under the effluent guidelines, but for which EPA determined that no ELG
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was necessary). Information contained in the appropriate “Development Document”
should assist permit writers in making this determination.

In setting BPJ limitations, the permit writer must consider several specific
factors as they appear in 40 CFR §125.3(d). These factors, which are enumerated
below, are the same factors required to be considered by EPA in the development of
ELGs and, therefore, are often referred to as the Section 304(b) factors:

e For BPT requirements:

~ The total cost of application of technology in relation to the effiuent

- reduction benefits to be achieved from such application

- The age of equipment and facilities involved*

— The process employed*

— The engineering aspects of the application of various types of control
techniques*

- Process changes”

— Non-water quality environmental impact including energy requirements*

* For BCT requirements:

- All items in the BPT requirements indicated by an asterisk (*) above

— The reasonableness of the relationship between the costs of attaining a
reduction in effluent and the effiuent reduction benefits derived

- The comparison of the cost and level of reduction of such pollutants
from the discharge of POTWs to the cost and level of reduction of such
poliutants from a class or category of industrial sources

* For BAT requirements:

- Al items in the BPT requirements indicated by an asterisk (*) above
— The cost of achieving such effluent reduction.

A permit writer must consider each of these factors in ‘establishing BPJ-based
conditions in permits. Since BPJ contains an element of judgment or educated
opinion, a permit writer with the proper tools should be able to establish BPJ
conditions in permits that are both technically sound and reasonable.

A technically sound and reasonable permit is not likely to be successfully
challenged by the permittee or a third party. In this context, “technically sound permit
conditions” means that the conditions are achievable with existing technology.
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“Reasonable” means that the conditions are achievable at a cost that the facility can
afford. Historically, some of the other factors, such as age, process employed and
non-water quality impacts have assumed lesser importance than the ftechnical and
econhomic feasibility evaluations.

BPJ Permitting Tools and References

Permit writers can develop BPJ limits using one of two different methods. A
permit writer can either transfer numerical limitations from an existing source such as
from a similar NPDES permit or an existing ELG, or derive new numerical limitations.
Numerous tools and references for BPJ pemit writing exist. As one gains experience
drafting BPJ permits, it is common practice to rely on some references more than
others. Exhiblt 5-5 lists references and provides some examples for selected BPJ
data sources that have proven useful to permit writers over the years.

Most of the tools and references listed in Exhibit 5-5 can be used to derive new
BPJ-based permit limits. They provide information related to the expected
performance of wastewater treatment systems. For example, the Treatability Manual®
and associated data base provides treatability information for over 1,400 pollutants.
Information collected for use in developing effluent guidelines and standards can also
provide treatability data for a significant number of pollutants and for a variety of types
of industrial wastewaters. The Technical Support Document for Water Quality-Based
Toxics Controf provides extensive information and guidance related to the statistical
considerations when establishing effluent fimits.

Since best management practices (BMPs) can also be used by permit wiiters
as the basis for effluent limits, the Guidance Manual for Developing Best Management
Practices® can be used by permit writers to identify potentially applicable BMPs that
could be used for the facility to be permitted. In addition, Storm Water Management

“USEPA (1980). Treatability Manual, Volumes | - V. EPA-60018-80-042a-e Office of Research
and Development.

SUSEPA (1991). Technical Support Document for Water Quality-Based Toxics Control. EPA-
505/2-90-001. Office of Water Enforcement and Pemits.

SUSEPA (1993). Guidance Manual for Developing Best Management Practices. (BMPs). EPA-
833-B-93-004. Office of Water. o
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EXHIBIT 5-5
BPJ Permitting Tools

Abstracts of Industrial NPDES Permits
Treatability Manual and Data Base
NPDES Best Management Practices Guidance Document

Guidance Manual for Developing Best Management Practices (BMPs). EPA 833-B-93-004.
(USEPA, 1993) Office of Water and Storm Water Management for Industrial Activities:
Developing Pollution Prevention Plans and Best Management Practices. EPA 832-R-92-006.
(USEPA, 1992) Office of Water. '

Technical Support Document for the Development of Water Quality-based Permit Toxic Control
Workbook for Determining Economic Achievability for NPDES Permits

National Environmental Investigation Center reports on specific facllities

Toxicity reduction evaluations for selected industries

Industry experts within EPA Headquarters, Regions, and States

Effluent guidelines development information

~  CWA Section 308 questionnaires
~  Screening and verification data
- Development documents

-~ Contractor’s reports

—  Proposed regulations

-~ Project Officers

Permit Compliance System data
Permit/compliance file information

- Previous NPDES application fonﬁs
-  Discharge Monitoring Reports
-~  Compliance Inspection reports

Other media permit files (e.g., Resource Conservation and Recovery Act (RCRA) permit
applications and Spill Prevention Countermeasure and Control (SPCC) plans)

Literature (e.g., technicél journals and books).

for Industrial Activities: Developing Pollution Prevention Plans and Best Management

Practices’ can be used by permit writers responsible for establishing BPJ permit limits
for storm water discharges.

TUSEPA (1992). Storm Water Management for industrial Activities: Developing Pollution

Prevention Plans and Best Management Practices, EPA 832-R-92-006. Office of Water.
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- To assist permit writers in identifying other NPDES permits from which
technology-based effluent limits can be transferred, EPA has developed the NPDES
Industrial Permit Abstracts®. The abstracts are a compilation of NPDES permits
issued by authorized State agencies and EPA Regional offices to a variety of non-
municipal dischargers. The abstracts assist permit writers by providing rapid access
to permit information in a standardized, cross-referenced and easy-to-read format.

As previously discussed, permit writers must consider the costs to comply when
establishing BPJ permit limits for toxic and nonconventional pollutants. To assist
permit writers in determining whether the estimated costs are reasonable for the
facility to be permitted, a draft document, Workbook for Determining Economic
Achievability for National Pollutant Discharge Elimination System Permits®, has been
developed. This guidance document provides a step-by-step procedure for permit
writers to determine the economic achievability of BPJ effluent limits.

BP) Statistical Considerations

The quality of the effluent from a treatment facility will normally vary over time.
If BOD, data for a typical treatment plant are plotted against time, the day-to-day
variations of effluent concentrations can be seen. Some of this behavior can be
described by constructing a frequency-concentration plot. From this plot, one can see
that for most of the time, BOD, concentrations are near some average value. Any
treatment system can be described using the mean concentration of the parameter of
interest (i.e., the long-term average) and the variance (or coefficient of variation) and
by assuming a particular statistical distribution (usually lognermal).

Permit limits are generally set at the upper bounds of acceptable performance.
As required at 40 CFR §122.45(d), two expressions of permit limits are required—an
average monthly limit and a maximum daily limit. The use of average and maximum
limits can vary depending on the effluent guidelines and water quality criteria that are
consulted. Instantaneous maximums, daily averages and daily maximums,n weekly
averages, and monthly averages are all commonly used limitation expressions.

*USEPA (1993). NPDES Industrial Permit Abstfacts 1993. EPA-833/B-93-005. Office of Water.

*USEPA (1982). Workbook for Determining Economic Achievability for National Poliutant Discharge
Elimination System Permits (DRAFT). Permits Division Prepared by Putnam, Wayes & Bartlett, Inc.
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Generally, ._the definitions are consistent with those set forth in the Glossary of this
manual.

If permit limits are set too lenient relative to the long-term average, a discharger
not complying with expected performance will not exceed the limits. If permit limits
are set too stringently, a discharger that is complying with expected performance may
frequently exceed the limits. It is important to note that statistical variability is already
built in with respect to the ELGs, and the permit writer may not perform a separate
evaluation in those cases where a permit limitation is derived from a guideline.

When developing a BPJ limit, permit writers can use an approach consistent
with EPA’s ELG statistical approach. Specifically, the daily maximum limitation can be
calculated by multiplying the long-term average by a daily variability factor. The
monthly maximum limitation can be calculated similarly except that the variability factor
corresponds to the distribution of monthly averages instead of daily concentration
" measurements.

The daily variability factor is a statistical entity defined as the ratio of the
estimated 99th percentile of a distribution of daily values divided by the mean of the
distribution. Similarly, the monthly variability factor is typically defined as the
estimated 95th percentile of the distribution of 4-day averages divided by the mean of
the monthly averages.

A modified delta-lognormal distribution can be fit to concentration data.
Variability factors can then be computed for a facility distribution. The modified delta-
lognormal distribution models the data as a mixture of non-detect observations and
measured values. This distribution is often selected because the data for most
analytes consists of a mixture of measured values and non-detects. The modified
- delta-lognormal distribution assumes that all non-detects have a value equal to the
detection limit and that the detected values follow a lognormal distribution.

For more details on EPA’s use of statistical methods for developing ELGs, refer
to Development Document for Effluent Limitations Guidelines and Standards for the
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	SUBJECT: .Discussion of Proposal from Reserve Mining Company to Discharge from Mile Post 7 
	ta1Hngs Basin. , . . LOCATION: Silver Bay Lake city County TYPE OF ACTION: 
	Penni£ __ Request for hearing New
	Stipulation __ Request for legal action Modification
	r"lfltract __ Variance request (feedlot) Extension
	iicy __ Rulemaking Revocation Information x . h Administrative order Other 
	RECOMMENDED ACTION: ~~i~ 
	Issuance __ Approval No action needed
	Denial __ Authorization ISSUE STATEMENT: Reserve Minin9 Company (Reserve} has applied for a National Pollutant Discharge Elimination 
	System (NPDES) permit to discharge treated wastewater from the Mile Post 7 tailings basin to 
	the Beaver River near Silver Bay. The discharge is necessary due to excess accumulation of 
	water in the basin. Consistent with the Minnesota Supreme Court decision on May 27, 1977,
	Reserve intends to treat-the discharge in order to maintain water quality by utilizing best · 
	technology. The proposed treatment facility 1s designed to discharge at a rate of 
	availab.le 

	2,500 gallons per minute up to 3,500 gallons per minute. Conmencement of discharge will be 
	necessary by January, 1985 to protect the integrity of the basin dams. This item is 
	presented to provide information on this issue so that timely actions can be taken to avoid 
	delays resulting in potential dam safety issues. If a hearing is not requested or required,
	the staff intends to present the permit for issuance at the special Board meeting on May 31,
	1984. If a hearing is requested and required, the staff intends to obtain authorization at 
	the May 31. 1984 meeting. ATTACHMENTS: . 
	s. Sunnary of NPDES Contested case Hearing Rules 
	1. . orm 3. 4. e u e or erm ation Letter 
	1 ' I 
	MIIINESOTA POLLUTION CONTROL AGENCY Division of Water QualityPermits Section 
	Discussion of Proposal from Reserve Mining Company to Discharge from Nile Post 7 Tailings Basin 
	May 22, 1984 
	ISSUE STATEMENT 
	ISSUE STATEMENT 
	Reserve Mining Company (Reserve) has applied for a National 
	Pollutant Discharge Elimination System (NPDES) permit to 
	discharge treated wastewater from the Mile Post 7 tailings basin 
	to the Beaver River near Silver Bay. The discharge is necessary
	due to excess accumulation of water in·the basin. Consistent 
	with the Minnesota Supreme Court decision of May 27, 1977, 
	Reserve intends to treat the discharge in order to maintain water 
	quality by utilizing best available technology. The proposed · 
	treatment facility is designed to discharge at a rate of 2,500 
	gallons per minute up to 3,SOP, gallons per minute. Commencement 
	of discharge will be necessary by January, 1985 to protect the integrity of the basin dams. If a hearing is not requested or 
	required, the staff intends to present the permit for issuance at 
	the special Board meeting on-May 31, 1984. If a hearing is requested and required, the staff intends to obtain authorization 
	at the May 31, 1984 meeting. 
	I. Background: 
	Reserve Mining Company has proposed to discharge wastewater which has accumulated in the Mile Post 7 (MP7) tailings basin by no later than January, 1985. Reserve has documented the need for the discharge bf submitting a report from their consultant which substantiates that water is accumulating in the basin at a rate which w~ll threaten dam integrity. 
	For the original design of the basin, at expected full production rates, it was anticipated that water from Lake Superior would have to be added to the Mile Post 7 basin, as normal runoff flowing to the basin would not completely replace the water which is dissipated in the plant processes. However, because of the reduced production of the last few years and 
	Figure
	expected continuation of these lower production rates 
	(approximately 451 of full production) for some time, all of the 
	. surface water runoff accWDUlating in the baein will not be dissipated in plant processes. The Minnesota Pollution Control Agency (MPCA) staff, the ataff of the Minnesota Department of Natural Resources (MDNR), and Wahler Associates (MDNR consultant on dam design) have reviewed the hydrologic information of Reserve'& and concur that the basin is accwaulating water and a discharge is necessary. Reserve has also instituted additional water c!iversions at the MP7 tailings basin but this will not alleviate the
	A. Reserve Mining Company Proposal 
	In order to reduce the existing basin water levels and· reduce the impact of water still flowing to the MP7 tailings basin, Reserve has applied for a NPDBS permit to discharge to the 
	· Beaver River. The average proposed discharge rate will be approximately 2,500 gallons per minute with a maximum of up to 3,500 gallons per minute. In order to meet MPCA standards, Reserve has proposed to con•truct a wastewater treatment facility similar to that which is employed to treat drinking water at 
	Figure
	• 
	Duluth ana other Jtortb1hore comunitiea. The ataff believes that the design concept and technology as pr9POsea by ~st
	Reserve.is 

	-
	available-technology (BA'l'), ana the draft permit proposes conditions to assure that Reaerve's technology operates consistently with state requirement,. Although Reserve has not yet subtni.tted a schedule for completion of construction nor specific plans and specifications for the treatment plant, it is genera~ly believed that the plant can be completed by January, 1985". 'l'he staff intends to require Reserve to submit a schedule of construction activities so that we may follow the project through complet
	B. Draft Permit 
	Attached with this memorandum is a copy of the draft permit public notice, and the fact sheet (Attachment 1). 'l'he terms and conditions of the draft permit require Reserve to implement BAT to maintain water quality, consistent with the May 27, 1977 Minnesota Supreme Court deci11ion concerning Reserve•s operations. 'l'he pertinent language of this decision reads as follows: 
	•The permittee shall be required to apply the best available technology to maintain water quality and to comply with all 
	applicable laws and regulations specifically including 
	· Minnesota Regulation WPC•14 and such other standards which now or in the future may be applied to the permittee's tailings.• 
	'l 
	Thie decision further atatee that the above requirement shall apply to any water c!iachar9e froa the tailings or catchment basin and such discharge shall be treated to the extent necessary to conform to all present and future water quality standards. We believe this further emphasizes the Court's intention to require that the specific goals of best available technology should be to assure that water quality requirements are met. 
	;l'he development of the BAT, water quality, and other permit requirements was based primarily on a two-fold process. The first process was to evaluate existing water quality data collected for the MP7 tailings basin permit. The second process was to evaluate existing technologies to determine which technology was BAT and therefore best suited to assure that water quality conditions are met. 
	The existing permit for the MP7 tailings basin required the collection of data for stations upstream and downstream of the MP7 basin. Upstream stations were considered .to be unimpacted by water sources although it was recognized that some changes in background could have occurred, during construction of the basin and also due to airborne emissions. Downstream stations were considered to be impacted by present day basin operations, as well as construction and airborne emissions. For this reason the upstream
	' . 
	-s
	-

	w 
	Baaed on staff review, amphibole fibers and fluoride were considered to be the parameters which were needed to maintain water quality. 
	Figure
	. 
	Figure

	't
	• 
	• 
	• 
	The amphibole fibers effluent limitation ~ of 15 x 10amphibole fibers per liter was baaed on a non-parametric statistical analysis procedure, which the staff 
	6 
	~~ 


	•
	•
	.has historically used to develop water quality and effluent liDlitations. 


	Of the existing technologies considered in the BAT review by staff and Agency consultants (Black and Veatch, Kansas City, Missouri) chemical coagulation and flocculation followed by 
	l 
	direct filtration was considered to be present day demonstrated 
	•state of the art• technology for removal of fibers. This review included evaluation of the performance of technologies including coagulation and flocculation, sedimentation, diatomaceous earth filtration, and granular media {sand, dual media, mixed media, magnesium oxide) filtration. ~he recommended technology, considering expected normal variation, can consistently provide removal of fibers at the~9 plus percent remova~ and· therefore will comply with 15 x 10daily aaximum and l~ x 10thirty day average amp
	• 
	6 
	6 

	Figure
	Figure
	Figure
	Figure
	In addition to water quality limitations and monitoring requirements for fluoride and effluent limitations for fibers,. the proposed permit also contains other conditions. These include the followings 
	1. Effluent limitations for total suspended solids and 
	dissolved iron based on u.s. Environmental Protection Agency (EPA) guidelines for the Iron Ore Mining Subcategory. 
	2. 
	2. 
	2. 
	Restrictions on the total discharge from the MP7 tailings basin which will be based on precipitation, as required by EPA Guidelines for the Iron Ore Mining Subcategory. 

	3. 
	3. 
	The pH limitations are based on state effluent requirements as contained in 6 MCAR 7050.0100-7050.0220 (WPC-14). 

	4. 
	4. 
	Ope~tional and monitoring requirements for evaluating the effectiveness of the filter beds and for assuring that the system is operated as efficiently as possible. 

	5. 
	5. 
	A monitoring program including a fibers monitoring program for which Reserve will bear the cost. 


	c. Resolution of Environmental Organization Concerns 
	The primary concern raised by environmental organizations with the permit was the method by which the staff developed the fiber effluent limitations and not with the BAT technology which has been chosen to treat the discharge. These comments were primarily directed through Save Lake Superior Association ·(sLSA) and the Sierra Club. 
	'lhe controversy centered arouna whether the permit effluent 
	limitations for uiphibole fibers should be more restrictive, 
	since BAT technology could consistently be below the 15 x 10and 
	6 

	10 x 10levels required by the permit [!i.e. 1ilel.y JJLa~:[!, x 10tb l x 10)__.__:in addition, environmental organizations 
	6 
	1 
	5 
	6

	contended that the 15 x 10number did not adequ~tely represent 
	6 

	background in that this number could include some contamination 
	due to airborne emissions and pre-operational MP7 construction 
	. 
	activities. On the firs.t iseue, the staff indicated that it was 
	their belief that the Minnesota Supreme Court intended that 
	Reserve implemen~ BAT with the goal in mind of meeting water 
	quality, as indicated by the excerpts from the decision and 
	related discussions mentioned previously. Therefore, numbers 
	based on water quality should appear in the permit. On the 
	second issue, the staff agrees that the upstream stations could 
	be affected by airborne emissions and pre-operational MP7 
	construction activities, but believes that the data which was 
	used to set permit amphibole fiber effluent limitations is the 
	best that is available and the monitoring stations where this 
	data was obtained are the least affected in the Beaver River 
	watershed. 
	'l'he attached letter (Attachment 3) to Dr. Alden Lind of SLSA 
	attempts to recognize and answer theae·concerns as raised by the 
	environmental organizations. It should be noted that these 
	concerns are likely lllOst important as broad issues on how the 
	Agency addresses the Minnesota Supreme Court Decision. For this 
	Figure
	_,_ 
	reason, it was necessary to recognise lotae oft.he limitations of our present data base which was·uae4 for setting the fiber standards in this permit. By doing this we avoid the controversy that this data base represents true background. Telephone conversations with the environmental organizations, based on the discussions as contained in this letter, indicate that the environmental organizations do not intend to request a public hearing. Furthermore, Alden Lind re~ommended to SLSA that they do not request 
	D. Administration Scheduling Time Constraints 
	The MPCA staff has made every effort to proceec! on this project in as thorough anc! rapid a manner as possible so that construction of the necessary facilities can be completed by the project discharge date. Attachment 4 is a schedule indicating the deadlines which were proposed, the date that each item was completed, and those deadlines which are remaining. Although we 
	· do not believe that a hearing is going to be necessary, our schedule does establish under item 13 an approximate date for a hearing if it is necessary. The Office of the Hearing Examiner has left its schedule open for the weeks of June 25, through July 13, 1984, so that a hearing could be held if necessary. It is important that the hearing be helc! at this time in order to assure that adequate construction time is ayailable for completion of a treatment facility, as permit issuance cannot occur until afte
	· do not believe that a hearing is going to be necessary, our schedule does establish under item 13 an approximate date for a hearing if it is necessary. The Office of the Hearing Examiner has left its schedule open for the weeks of June 25, through July 13, 1984, so that a hearing could be held if necessary. It is important that the hearing be helc! at this time in order to assure that adequate construction time is ayailable for completion of a treatment facility, as permit issuance cannot occur until afte
	approved by the Board. Such approval could likely not occur until the July 31, 1984 Meting of the Board (schedule item 115). In order to Met the scheduling cOlllmitments indicated herein, a public notice of the hearing must be mailed during the week of June 4, 1984. This notice cannot be made until there is a clear statement of the issues after the-close of the permit public notice on May 26, 1984. 

	III. Conclusions: 
	So that Reserve uy begin construction of the proposed wastewater filtration plant during the summer of 1984 construction season, and thereby complete construction by the January; 1985 planned date of discharge, it ha~ been extremely important in the review process to move forward as rapidly as possible and make every effort to cover for any contingencies which might occur. If a hearing is not requested·, the staff intends to present the permit for issuance at the May 31, 1984 meeting. In the event that a he
	If a bearing is requested and the hearing request is in conformance with existing rules (see Attachment 5) then the staff intends to present their recommendation to the Board at the May 31, 19_84 Meting and if required, request that the Board authorize a hearing to be held on the permit. An early 
	If a bearing is requested and the hearing request is in conformance with existing rules (see Attachment 5) then the staff intends to present their recommendation to the Board at the May 31, 19_84 Meting and if required, request that the Board authorize a hearing to be held on the permit. An early 
	discussion of the anatters presented herein ana an informed Board ia important so that a timely and appropriate action may be taken at the May 31, 1984 Meting. 

	Figure
	IV. Recommendations: 
	The MPCA staff is making no recommendation at this time but only providing information that may be useful to the Board in anticipation of the May 31, 1984 meeting. At that time, the 
	. 
	. 

	Board will be asked to make a decision to issue the proposed permit, or, in compliance with 6 MCAR 4.4013, to hold a contested case hearing. 
	Aflachmenf I 
	Aflachmenf I 
	, . 
	• 
	Minnesota Pollution Control Agency 
	~ 
	APR 27 19~ 
	Mr. A.H. Manzardo, Chief 
	Permits Section, Water Division 
	U.S. Environmental Protection Agency, Region V 
	230 South Dearborn Street 
	Chicago, Illinois 60604 
	Dear Mr. Manzardo: 
	RE: DRAFT NPDES PERMIT tlMN 0055301 
	Reserve Mining Company
	Silver Bay, Minnesota As per the Memorandum of Agreement between the Minnesota Pollution Control 
	Agency end the U.S. Environmental Protection Agency (EPA), we ere enclosiflg
	for your review, one copy of the draft permit, statement of basis or fact. 
	sheet, public notice, end two copies of the completed application for the 
	referenced applicant. Provided that no objections or que~tionable co11111ents ere received during the 
	public notice period end that no modifications are made to this permit, we 
	are also requesting your concurrence for issuance of the referenced permit 
	upon expiration of the public notice period. By copy of this letter we are sending a duplicate of the public notice, fact 
	sheet or statement of basis, and draft permit to the applicant.

	1/r(/' 
	1/r(/' 
	s~rr:· 

	Curtis J. Sparks, P.E. 
	Chief, Permits Section 
	Division of Water Quality 
	CJS/A9C:cc Enclosure (1) 
	cc: VIA CERTIFIED MAIL . 
	Mr. Robert S. Lemire, Superintendent Environmental Control, Reserve 
	Mining Company, Silver Bay, Mn • 
	• 
	Phone:._____
	Phone:._____
	.. 
	1835 West County Road B2, Rosevme, Minnesota 55113-2785 
	{ 
	.. 
	Permit No: MN 0056301 
	PUBLIC ffOTICE for the NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) AND STATE DISPOSAL SYSTEM (SOS) PERMIT PROGRAM 
	(Section 402, Federal Water Pollution Control Act, as emended, Minnesota 
	Statutes Chapters 115 and 116, as amended, and 6 MCAR § 4.4001 et.seq. and 
	4.4101 et.seq.) · Draft NPDES and SOS Pennit to Construct Wastewater Treatment Faci 11ties and/or
	to Discharge into Waters of the State Permits Section 
	Division of Water Quality
	Minnesota Pollution Control Agency
	1935 West County Road 82 · 
	Roseville, Minnesota 55113 Public Notice No: I./L./I-/3'i0 Public Notice Issued On: APR 2 7 1984 
	Name and Address of Applicant: Name and Location of Facility: Reserve Mining Company Reserve Mining Company
	Highway 61 Highway 61 · 
	Silver Bay, Minnesota 55614 Silver Bay, Minnesota 55614 Receiving Water: Beaver River NOTICE: The above named applicant has applied for an NPDES Pennit to construct 
	a wastewater filtration plant and to discharge into the Beaver River. 
	The permit will be issued by the Minnesota Pollution Control Agency
	(MPCA) to Reserve Mining Company and it's parent companies Armco 
	Steel, Inc. and Republic Steel Corporation for a period of 
	approximately five years. ·The discharge will consist of treated · 
	ta11 ings pond supernatant and surface water runoff. The wastewater. 
	filtration plant is designed to implement best available technology to 
	comply with water quality standards. Background On April 19, 1978, the MPCA issued a pennit to Reserve Mining Company (Reserve)
	end fts parent companies to dispose of taflings at the Mile Post 7 tailing
	disposal basin near Stlver 9ay. That permit was based on a Minnesota Supreme
	Court decision setting forth certain requirements including that Reserve 
	implement best available technology to meet water quality requirements. At the 
	t1me th1s permit was prepared, because of the large quantities of water used in 
	operating a taconite processing plant, ft was believed that I discharge from the 
	Date: APR 2 7 19f,~ 
	Figure

	Penn1t No: M~ 0055301 
	·Mile Post 7 tailings basin would not be necessary until closure of the basin. However, with the reduced rate of production (presently about 451 of capacity), which has occurred in the recent past and is expected to continue, water elevations in the basin have been rising. To further compound this situation, at reduced production rates, less course tailings are generated for dam construction. As a result, continued eccumulation of water could threaten dam integrity. Reserve has indicated that a discharge wi
	Technology 
	In developing a standard for discharge, the. MPCA is guided by the Minnesota Supreme Court decision of May 27, 1977 which states as follows: 
	•the permittee shall be required to apply the best available technology to maintain water quality and to comply with 111 applicable laws and \"egulations specifically including Minnesota Regulation WPC 14 and such other standards which now .or in the future· may be applied to the permittee's tailings.-· · . 
	The decision further states that the above requirement shall apply to any water discharge from the tailings or catchment basin and such discharge·. shall be treated to the extent necessary to confonn to all present and future water · quality standards. 
	Based on this requirement the MPCA contracted a consultant to detennine a treatment technology which would be the best available technology and which would assure that water quality was met. Based on the consultants review it was determined that best available technology would include chemical floculation followed by multimedia filtration. 
	Reserve Mining Company Proposal 
	Reserve has proposed a water filtration plant for ·treating the proposeddischarge. The technology which was proposed by Reserve consists of chemical floculation followed by multimedia filtration, and is like that proposed by the MPCA consultant. This technology represents present state of the art and is comparable to that serving the citizens of Duluth and other Northshore municipalities for treatment of public drinking water. 
	Permit Conditions 
	The proposed permit requ.1res Reserve to implement best available technology and establishes limitations and operating conditions which include requiring that Reserve .operate the water :filtration plant as efficiently as possible end assure that water quality is maintained for the Beaver River. The permitincludes effluent limitations and water quality standards for amphibole fibers, fluoride, total suspended solids, turbidity, pH and dissolved iron. The permit also eJtab11shes • monitoring program to deter
	Location of the water filtration plant is shown on the attached map. 
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	SCALE 1 • 20_0 
	Figure
	-4pn-Date: IPR Z? S 
	Permit No: MN 0055301 
	On the basis of preliminary MPCA staff review and 1pplic1tton of epp11cable 
	. standards and rules. the Direc.tor will reconrnend that the MPCA issue • permit for construction end discharge subject to certain effluent 11m1t1tions. water quality standards and special conditions. Any construction that Ny be required 1n the proposed permit may not be C011111tnced until the permit 1s issued and the plans and specifications are approved by the Director. Because of the need to construct this facility this sunrner, end because of the interest in permitsissued to Reserve Mining Company in t
	The proposed determination to reconrnend issuance of the permit is preliminary. Interested persons are invited to submit written conrnents upon the proposeddischarge. Interested persons may also petition for a public hearing in accordance with 6 MCAR § 4.4011. Conrnents or petitions for eub11c hearingsshould be submitted in person or by mail no later than thirty {30) days after the public notice of this application is issued. Written conrnents or petitionsfor public hearing should be addressed to: 
	Permits Section 
	Division of Water Quality
	Minnesota Pollution Control Agency
	1935 West County Road 8 2 
	Roseville, Minnesota 55113 
	However, because of the time constraints. we ask that anyone interested in conrnenting also verbally CODIIIUnicate conrnents to the person listed below. We would appreciate verbal conrnents approx1mately10 days prior to the close of the notice so we may begin to understand the interest in this proposed permit prior to close of the notice. · · . · 
	To ensure that comnents are clearly directed to the proposed permit and to appropriate staff persons, the permit number should appear on each page of anysubmitted conrnents. All conrnents received no later than thirty (30) days. after this public notice is issued will be considered in the formulation of final determin11t1ons. The MPCA will make final determinations in a timely manner after the expiration of the public conrnent period. Requests for a public hearing must be in conformance with 6 MCAR 4.4011 a
	Public notice of the plans and specifications is discretionary with the Director, but in 111 cases a letter notice will be sent to all persons who indicate an interest in the plans and specifications. 
	The application, proposed _permit including proposed effluent limitations, special conditions, C011111ents · received. pertinent rules and other documents relevant to the permit are available for inspection and may be copied anytimebetween 9:30 A.M. end 3:30 P.M•• Monday through Friday. Copies of the public notice and fact sheet. are available at the address shown above. If you have eny questions regarding this draft pennit. or are interested in knowing when this permit will be presented to the MPCA Board, 
	Please br~n9 t_~e. fo~~oing to the attention· of persons whom you know would be 
	.. 
	' 
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	\oRAnj 
	\oRAnj 
	AUTHORIZATION TO.DISCHARGE AND TO CONSTRUCT WASTEWATER TREATMENT FACILITIES UNDER THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM AND STATE DISPOSAL SYSTEM PERMIT PROGRAM 
	In compliance with the provisions of the Federal Water Pollution Control Act, as 
	amended,. (33 U.S.C. 1251 et seq; hereinafter the "Act"), Minnesota Statutes 
	Chapters 115 and 116, as amended, and Title 6, Part 4.4001 -4.4021.and 4.4101 
	-

	4.4111 of the Minnesota Code of Agency Rules (hereinafter 6 MCAR § 4.4001 et. 
	seq. and 4.4101 et. seq.)
	\ 
	RESERVE MINING COMPANY; ARMCO INC.; AND REPUBLIC STEEL CORPORATION herein after referred to as· the Pemittee, are authorized by the Minnesota 
	Pollution Control Agency (MPCA), to construct wastewater treatment facilities 
	and/or to discharge from The Mile Post 7 return water filtration plant near 
	Silver Bay to receiving water nemed the Beaver River, in accordance with 
	. effluent limitations, monitoring requirements and other conditions set forth in 
	PARTS I and II hereof. This permit shall become effective on the date of issuance by the Director. This permit and the authorization to discharge shall expire at midnight,
	May 31, 1989. The Permittee is not authorized to diScharge after the above date 
	of expiration. In order to receive authorization to discharge beyond the above 
	date of expiration, the Permittee shall submit such information and forms as are 
	required by the Agency no later than 180 days prior to the. above date of 
	§ 4.4001 et. seq. and 4.4101 et. seq, or any
	expiration pursuant to 6 MCAR 

	amendments thereto. 
	Date: Sandra S. Gardebring
	Executive Director 
	Minnesota Pollution Control Agency 
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	Part I 
	A. Description 
	The discharge from the wastewater treatment facilities will consist of treated tailings supernatant and surface water runoff from the Mite Post 7 tailings disposal system return water pond. The treatment facilities are designed for a flow rate of 2500 gallons per minute. It is possible that the facilities could occasionally discharge at a maximum rate up to approximately 3500 gallons per minute. 
	The discharge from this facility 1s only necessary to reduce water levels in ,the Mile Post 7 tailings disposal basin '.to normal operating levels. Normal operating levels are considered to be an average basin level of twenty feet although the normal operating levels may vary depending on tailings deposition and submersion. 
	The wastewater treatment facilities consisi of alum addition using a rapid mix system. flocculation basin, multi-media filtration beds, alum tank, polymer tank, pumps. pipes, and . appurtenances. These facilities . are generally described in a report titled Report on Mile Post 7 Tailings Oiposal System Excess Water Discharge by RREM, Inc. dated March. 1984. This report further establishes the basin design criteria· which were utilized. Final plans and specifications for the facility w111 be reviewed in acco
	PART t 
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	Pennit No: MN 0055301 PART I 
	a. EFFl.um LINITATI01'S AND MONITORING REQUIREMENTS During the perfocl beginning upon completion of construction of the· wastewater treatment fec111t1es 
	described ·1n Part I.A., of this permit and lasting until May 31, 1989 the Permittee ts authoriz~ to 
	discharge from outfall serial number 20100. Such discharges shall be limited and monitored by the Pennittee as specified below: EFFLUENT CHARACTERISTICS DISCHARGE ltflltTATIONS MONITORING REQUIREMENTS
	kg/day (lbs/day) Other Units (specify) 
	Thirty (30) Thirty (30)
	Consecutive consecutive Measurement Sample
	Day Average Daily Max Day Average Da11y Max Frequency
	Flow-m/Day (MGD) DaflyTm.....
	3

	-·--
	-

	Flow EstiMte
	Turbidity (NTU)1H> Continuous 
	·-

	Twice/week Grab Total Amphibole Fibers...-, 1ox101sx10Grab Fluorfde...,.* Twice/month Grab Total suspended Solids 20 mg/1 30 mg/1 Once/month Grab Dissolved Iron 1.0 mg/1 2.0 mg/1 Once/month Grab 
	r-­
	6 
	6 
	-

	The pH shall not be less than 6.5 nor greater than 8.5 and shall be monitored twice/week by grab sample•. 
	These upper and lower limitations are not subject to averaging and shall be met at all times. There shall be no discharge of floating solids or vfsfble foam fn other than trace amounts. The dtscharge shall not contain oil or other substances fn amounts sufficient to create a visible color 
	film on the surface of the receiving waters. Except for turbidity and fluoride or unless otherwfse specified in the pennit or monitoring plan, sample!
	taken in compliance with the IIIOftitoring requirements specified above shall be taken at a point
	representative of the discharge from the.wastewater treatment facilities to the Beaver River. Turbidity
	samples shall be taken from the discharge from each filter bed prior to mixing with any other ffltered 
	waters by continuous sampling. Fluoride samples may be taken at the point of entry of the discharge to 
	the Beaver Bay. · · · *See Part I.C.4. Discharge Authorization. 
	-See Part 1.c.s. Turbfdfty Operational Levels. 
	***See Part I.t.6. Total Amphibole Fiber Effluent Limitations and Part I.C.7. Fiber Monitoring.
	****See Part I.C.8. Fluoride Water Quality. · 
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	PART J 
	PART J 
	C. Other Requirements 
	1. 
	1. 
	1. 
	1. 
	Tailings Depos.ition 

	This permit does not authorize the discharge or disposa1 of tai11ngs. 

	2. 
	2. 
	Non-Degradation 


	Consistent with Minnesota Ru1e 7050.0180, the wastewater treatment facilities sha11 be operated and maintained by the Permittee to ensure 
	• to the maximum practicab1e extent that the surface waters of the St1te are maintained at their natura1 qua11ty. The increase in surface water of any po11utant sha11 not preclude the appropriate beneficial present and future use of the water. 
	3. Treatment Techno1ogy 
	The Pennittee sha11 be required to app1y the best available techno1ogy to maintain water quality and shal1 comp1y with a11 app1icab1e laws, ru1es, court orders, and decisions specifica11y 1nc1uding Minnesota Ru1es 7050.0100 -7050.0220 and 7050.0300 -7050.0350 and other du1yadopted ru1es and standards which now or in the future may be app11ed to the Perm1ttee's wastewater treatment faci11ties during construction and operation. 
	4. Discharge Authorization 
	Consistent with 40 CFR Part 440.12 a.3. Ore Mining and 0.ress1ng Point 5urce Category, Subpart A, Iron Ore Subcategory; or .any amendments thereto; the Permittee's tota1 discharge from the Mi1e Post 7 tailingsdisposa1 basin sha11 be 1imited to the amount of precipitation drainage which has. accumulated in the basin. The tota1 amount of precipitation drainage sha11 be ca1culated by adding the amounts of precipitation drainage detennined in items a &b be1ow: 
	a. 
	a. 
	a. 
	The quantity of precipitation drainage accumulating in the Mile Post 7 basin from the drainage area flowing to the Mile Post 7 basin, but not including the Mile Post 7 basin area; times the total annu~l precipitation. 

	b. 
	b. 
	The quantfty of prec1pitat1on drainage accumulating 1n the Mile 


	. Post 7 basin.. from the annual precipitation minus the annual evaporation, t1mes the area of the Mile Post 7 basin. 
	Jn addition, the Perm1ttee sha11 maintain water leve1s in the M11e Post 7 tailings basin, such that, to the maximum practicab1e extent, all tailings are p1aced underwater in the basin during operations. At the present time the nonnal average basin water level, which is maintained to assure the tai11ngs are disposed of under water, is approximately twenty feet. · 
	. ~o"
	-



	~~ior-
	~~ior-
	Figure
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	5. Turb1d1ty Operational Level(s) 
	The Permittee shall detenntne t level of turbidity tn the treated water from each filter bed will assure compliance with fiber effluent limitations contained tn Part I.B.1, of this 1>1rmit. Upon determiningthe appropriate turbidity operational level(s). the Permittee may, upon approval of the Director, reduce the fiber .monitoring frequency as described in Part l,C.7. Fiber Monitoring, provided the Permittee can consistently comply with the appropriately determined turbiditylevels. Non-compliance with the d
	6. Total Amphibole Fiber Effluent Limitations 
	The Permittee shall comply with the total emphibole fiber effluent limitations described in Part I ,B. of thfs permit, for ninety-five percent of the samples collected. Compliance shall be determined based on the fiber sampling and analysis required by Part I,C.7. of this permit or samples taken by the Agency and analyzed in accordance with the procedures described in Part I,C.7. of this permit. 
	C~ Fiber Monitoring 
	a. Analnes Procedures Applicable to Part I.B~ 
	Fiber analyses of samples taken pursuant to Part I ,8. of this pemit shall be quant1t1ative including fiber concent1"ations as amphibole, chrysotile, non-amphibole, non-chrysotile, ambiguous, ·etc. and shall also include a mineralogical breakdown of the fibers found and their concentrations. Analyses required by this permit shall be performed in accordance with the most recent techniques of the Minnesota Department of Health and shall be conducted by the Minnesota Department of Health. A one liter 
	· sample shall be utilized for all water quality and effluent sampling~ · 
	This permit does not require that the Permittee analyze samplesfor fibers nor preclude such analysis by the Permittee utilizingtechniques of its own choice. Nothing herein shall be considered a waiver by the Permittee of its right to contest data or conclusions derived from the analytical methods acceptable to the Minnesota Depart•nt of Health and the Agency. 
	I>. · Permittee Payment for Monitoring and Fiber Sample Anelytes 
	Reasonable costs related to monitoring and fiber analysesrequired by Part I, a. of this permit shall be borne by the Permittee. 
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	c. Fiber Monitoring Frequency 
	The Permittee, tn 1ccord1nce with the nquirements contained in Pert J,D.2. Monitoring Plan, shell submit I fiber monitoringplan lfhich, et• minimum includes the following: 
	t. A fiber monitoring plan for the 1n1ti11 operating •start-up" period for the treatment fec11it1es requiring a minimum level of fiber sampling of once per week. 
	2. A fiber monttortng plan to follow the initial operational
	•start-up• period for the treatment facilities \llhich is designed to determine operational turbidity levels to meet the required amphibole fiber limitations. The fiber monitoring frequency during this period will be a minimum of twice/week end the period will be a minimum of epproxilllltelysix weeks. If an appropriate turbidity level can not be established the Permittee shall continue to monitor fibers et a frequency of twice/weet. 
	3. Provided an 1pproprt1te turbidity operational level for the filter beds can be established as described in Part J,C.5., the fiber monitoring required by Part J,C.7.c.2. •Y be reduced to once per month. Based on• consistent compliancewith the ftber effluent limitations described in Part J,8. of this permit, after a period of 6 months at a monitoring frequency of once per month, the Permittee may request a further reduction in monitoring.for fibers pursuant to Part J,0.1.f. With adequate justification for 
	· of a request for reduction in monitoring pursuant to Part · J,D.1.f. shall not be unreasonably withheld. 
	B. Fluoride Water Quality 
	lhe Permittee shall establish a flow monitoring station in the e,,w,r . River, utilizing a staff 9uage and appropriate river cross-sect10"• to determine appropriate discharge flowrates which, after mhifl9 wtt,. the leaver River, assure compliance with the 1.s mg/1 water QuaHt, standard for fluoride. In addition, based on the effluent inon1tori,.; done for fluoride, required by Part J,8. of this permit, end • NUbalance of the fluoride loading to the river, the Perr.HU• '"' 
	1 
	11

	prepare an operational plan for adjusting discharge flowr1tt to assu;~ compl11nce with the 1.S mg/1 fluoride standard. This phr. '": include • graph or soa other appropriate or s111f11r "''"' c• correlating the discharge . loading rate of fluoride wfth fie-tr. "' Beaver River et the appropriate guagtng station. 
	1

	Ourtng periods of low flow the Permittee shall monitor tht rt• ":.!7. 
	1

	for fluoride at the beginning of the mtxfng zone and at tht ~ · the proposed guaging station to determine the effectivt"''' c' •••••; 
	Figure
	Figure
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	9. Filter Backwash and Removed Substances 
	The Pemittee shall dispose of all filter backwash for the treatment facilities within the Mile Post 7 Tailings Disposal 81sin. Consistent with Part Il,A.6. the Pennittee shall submit a plan for disposal of removed substances within 90 days after the effective date of this permit. 
	10. Polychlorinated Biphenyl Compounds 
	The Pemittee shall not discharge polychlorinated biphenyl compoundsincluding, but not limited to, those conmonly used in. electrical transmission components. 
	11. Water Treatment Additives 
	There shall be no use of water treatment additives other than those reported on the applicition for this pemit, nor any significantincrease in the amount of any treatment additive used, without priorapproval of the Director. In requesting approval to use a water treatment additive,· the Permittee shall provide the Director (Attn:Permits Section) with the c011111ercial name of the product to be used, the amount or concentration to be used, and the frequency of usageproposed. This ·pemit may be reasonably mod
	12. Reopening Clause 
	This permit shall be modified, or alternatively, revoked and reissued, to comply with any applicable effluent standards or limitation w,romulgated or approved under section 301 (b)(2)(c), and (d), 304 {b)(2), and 307 (a)(2) of the Clean Water Act, if the effluent standard or limitetion sopromulgated or approved: 
	. 

	(1) 
	(1) 
	(1) 
	Contains different conditions or is otherwise more stringent than any effluent limitation in the pemit; or 

	(2) 
	(2) 
	Controls any pollutant not limited in the permit. 
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	D. MONITORING AND REPORTING 
	1. Monitoring 
	a. 
	a. 
	a. 
	Representative Sampling samples shall be taken at a point representative of the discharge. Any monitoring measurements taken as required herein shell be representative of the volume and nature of that which is being discharged. 

	b. 
	b. 
	¥ualit~ Assurance 


	n or er to insure the validity of analytical data, the Permittee shall submit an outline of the quality assurance program employed by the laboratory performing the analyses.Such outline shall be contained · in the monitoring plan
	required by PART I, D.2. . 
	c. Test Procedures . Test procedures for the analysis of pollutants shall. conform to regulations promulgated pursuant to Section 304 (h} of the Act, and Minnesota Statutes, Section 115.03, Subd. 1 (e} 
	(7) as amended or as otherwise specified in this pemit. 
	The Pemittee shall periodically calibrate and perform maintenance on all monitoring and analytical instrumentation used to monitor pollutants dfschirged under this permit, at intervals to insure accuracy of measurements. The Pemittee shall maintain. written records of all such calibrations and maintenance. 
	d. Recordinl of Results 
	For eac measurement taken or sample collected pursuaftt to the requirements of this pemit, . the Permittee shall record the following information: 
	The exact place, date, and time of sampling;the dates the analyses were performed;the person who 1>erformed the analyses; 
	il 

	the analytical techniques, procedures or methods used;
	and 
	5) the results of such analyses. 
	e•.Additional Monitoring by Permittee If the Perm1ttee monitors any pollutant designated herein more frequently than required by this permit, or as otherwise directed by the Agency or Director, the results of such monitoring when done in conformance with procedures and at the locations described in the ap1)roved Monitoring Plan required in Part 1,0.2. of this permit, shall be included in the calculation and reporting of values submitted on the Discharge Monitoring 
	Report _F~rm. ~. AF)y .i_nc,:e_a_se!i~ -~~!~~ti'!.\ _!r~~u~~~~ ... t~~! 
	u~~o_.ve.
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	f. Reduction of Monitoring 
	Jf the Pennittee, after monitoring for • reasonable period of 
	time, finds that ft is consistently meeting the tenns end 
	conditions of this permit, the Permittee 1111y request • reduction 
	or elimination of specific 110nitoring requirements. The 
	Pennittee shall provide to the Director appropriate justification 
	es the basis for its request. The Director, after review of the. 
	Pennittee's request, may euthoriie a reduction or elimination of 
	the specified monitoring requirements. · 
	g. Recording and Records Retention·. 
	All sampling and analytical records required by this permit sha11 be retained by the Pennittee for a minimum of three (3) years. The Pennittee shall also retain all original recordings from anycontinuous monitoring instrumentation, and any calibration and tna1ntenance records. for a minimum of three {3) years. These retention . periods shall be automatically extended during the course. of any legal or administrative proceedings or when so requested by the Regional Administrator, the Agency, or the 
	Director.. · 
	. 2. Monitoring Plan 
	The Pennittee shall submit a monitoring plan to the Director for approval by October 15, 1984. At a minimum the monitoring planshall include: 
	1. 
	1. 
	1. 
	a description of the monitoring equipment; 

	2. 
	2. 
	the monitoring methods; 

	3. 
	3. 
	the type of sample; 

	4. 
	4. 
	sampling procedures or manner and analysis of samples; 

	5. 
	5. 
	location end interval of sampling; and 

	6. 
	6. 
	such other information appropriate and necessary to the monitoring plan as the Director may reasonably require. 


	3. 
	Re22,rtin9 

	All monitoring results obtained pursuant to the provisions of this permit shall be sumnarized on a monthly basis and reported on the designated •Discharge Monitoring Report Form.• 
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	b. Reports shall be submitted monthly end received or postmarked no later. than the 21st day of the month following the completed reportiny period. A reasonable alternative reporting date or submitta procedure may be established for data related to monitoring fibers. The first due on the reporting date following the first reporting period where monitoring is required beginning on the date of issuance of this permit. If the reporting period specified above is quarterly, reports shall be due on the 21st day o
	report.is 

	Minnesota Pollution Control Agency Division of Water Quality Enforcement Section 1935 West County Road B-2 Roseville, Minnesota 55113 
	c. 
	c. 
	c. 
	The Permittee. shall· report the results of the monitoring in the units specified in this permit. The reports or written statements shall be submitted even if no discharge occurred during the reporting period. The report shall include (1) a descrfptfon of any modifications in the wastewater collection, treatment, end disposal facilities; (2) any substenthl changesin operational procedures; (3) any other significant activities which alter the nature or frequency of the discharge or water quality; (4) eny oth

	d. 
	d. 
	Except for data determined to be confidential under Section 308 of the Act, and Minnesota Statutes, Section 116.075, Subd. 2, all reports prepared in accordance with the terms of this permit shall be available for public inspection at the offices of the Agency. Procedures for submitting such confidential material shall be pursuant to Minnesota Rule 7000.1300. As provided in the Act, effluent data shall not be considered confidential. Knowingly making any false statement on any such report, confidential or o
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	) 

	E. DEFINITIONS 
	1. 
	1. 
	1. 
	The "Agency" means the Minnesota Pollution Control Agency. as constituted pursuant to Minnesota Statutes. Section 116.02, Subd. 1. 

	2. 
	2. 
	The •Director" means the Executive Director. or other Agencystaff as authorized by the Executive Director. of the Minnesota Pollution Control Agency 1s described fn Minnesota Statutes, Section 116.03 es amended. . . 

	3. 
	3. 
	The •Regional Administrator" means. the Environmental Protection Agency (EPA) Regional Administrator for the region in which Minnesota 1s located (now Region V). 

	4. 
	4. 
	The Act" means ·the Federal Water Pollution Control Act. as amended 33 u.s.c. 1251. et seq. 
	11


	5. 
	5. 
	.A "Composite" sample. for the purpose of the monitoring requirementsof this permit, 1s defined as no less than a series of three flow proportioned grab samples collected in a twenty-four hour period. The 1nterval between samples shall be no less than one hour. 
	1
	.
	.



	. 
	6. "Thirty (30) Consecutive Day Average" for the purposes of this permitshall be• monthly 1verage. 
	a. 
	a. 
	a. 
	Weight Basis -The "thirty (30) consecutive day 1veragedischarge is defined as the su111111tion of the measured daily discharges by weight divided by the number of daysduring the c1lendar month. 
	11 


	b. 
	b. 
	Concentration Basis -The "thirty (30) consecutive dayaverage" concentration, other than for fecal co1iform group organisms, is defined as the arithmetic average(weighted by flow value) of all the daily determinations of concentration made during the calendar month. Daily determinations of concentration made using -a composite sampleshall be the concentration of the composite sample. When grabsamples are used, the daily determination of concentration shall ~e the arithmetic average (weighted by flow value) o


	The •thirty (30) consecutive day average" for fecal coliform 
	group organisms fs def'ined as the geometric mean of samples 
	collected in a calendar month • 
	• 
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	7. •01t1y Mlxtmum" Otscherge 
	•· 
	•· 
	•· 
	Weight Basts -The •datly maximum" discharge •ans the total discharge by weight during any calendar day, 

	b. 
	b. 
	CJ)ncentratton Basts -The "daily maximum" concentration means the daily detemination of concentration for any calendar day. 


	8. The "Seven (7) Consecutive Day Average• _concentration. other than for fecal co11fom group organisms, ts defined es the arithmetic mean of the samples collected in a period of seven (7) consecutive days. The seven (7) consecutive day average for fecal coliform group organisms is defined as the geometric mean of samples collected in a period of seven (7) consecutive days. 
	9, Pollutants, Toxic Pollutants, Other Wastes, Point Source, DisposalSystem, Waters of the State, and other tenns for the purpose of this pennit are defined in Section 502 of the Act and Minnesota Statutes . 
	115.01 and 116.01 as amended and Agency Regulation 6MCAR 4.4103. 
	10. 
	10. 
	10. 
	•Fibers", for the purpose of this pennit, are defined as chrysotne and amphibole mineral particles with 3 to 1 or greater aspect ratios. 

	11. 
	11. 
	"Amphibole• is a group of hydrated silicate minerals usually containing two or more metals such as iron, magnesium and/or calcium. Amphibole minerals share a c011111on crystalline structure with a double chain of linked silica tetrahedra. 

	12. 
	12. 
	"Chrysotile" is a fibrous magnesium silicate mineral in the serpentine group with a characteristic scroll-like struture which often gives the unit fibers a hollow tube appearance. · 
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	PART JI 
	PART JI 
	A•.MANAGEMENT REQUIREMENTS 
	1. Non-Compliance end Bypass Notification If, for any reason, the Pennittee exceeds any effluent limitation 
	specified in the pemit, bypasses, or causes a diversion of wastewater 
	or unauthorized discharge in violation of this permit, the Penn1ttee 
	shall notify the Director as follows: 
	a. Telephone Conmunication 
	Report 1nmed1ateiy to the Enforcement Section, Division of Water 
	Quality (612) 296-7373 any of the following occurrence: 
	(1) a bypass· or violation of permit conditions or ltmitations 
	which may cause a nuisance or be I hazard to human health or 
	welfare or the environment; 
	(2) 
	(2) 
	(2) 
	(2) 
	an unauthorized discharge (whether accidental or not) of 

	. 011, toxic pollutants, or hazardous waste; 

	(3) 
	(3) 
	a· violation of an effluent limitation for a toxic pollutant . 


	listed pursuant to Section 307(a) of the Act. The Pemittee shall innediately recover as rapidly end thoroughly 
	es possible such discharged substance(s) and take such other 
	action as may be reasonable to mfnimize or abate pollution of the 
	waters of the Stete. This shall be followed by • written 
	explanation on the discharge monitoring report. 
	b. Prior Approval . 
	If, for any reason, a major treatment unit must be bypassed for 
	routine maintenance, and this by.pass will result 1n a degradation
	of the effluent, the Director (Attn: Enforcement Section ((612)
	296-7236)] 1111st be notified and grant approval prior to removing
	this unit from service. In the case of emergency maintenance,
	the Director shall be infomed of the circumstances surrounding
	the need for emergency maintenance end the action taken • 
	. 
	c. Written Re,rt
	Report one Discharge Monitoring Report: any violation of daily
	111nimum, maximum. seven (7) day average, or thirty (30) day 
	average effluent 11mitation; any violation of water quality
	limitations of·this permit; and any bypass that did not present a 
	nuisance or health hazard; or have substantial environmental 
	effects. 
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	Written notification required above shall contain the followinginformation: 
	(1) 
	(1) 
	(1) 
	A description of the df.scharge,: approximate volume, and cause of non-compliance or bypass. 

	(2) 
	(2) 
	The period of non-compliance or bypass including exact.dates and times; or if not corrected, the anticipated time the incident is expected to continue; and steps taken to correct, reduce, eliminate and prevent recurence of the non-compliance.· 


	2. Bypassing 
	The diversion or bypass of any discharge from the collection system or treatment facility by the Permittee is prohibited, except: (a} where unavoidable to prevent loss of life or severe property damage; or (b} where excessive storm drainage or runoff would damage any facilities necessaryfor compliance with the terms and conditions of this permit; or (c) where emergency maintenance must be perfonned; or (d) where routine maintenance must be performed on a major treatment unit and prior ,approval has been rec
	3. Adverse Impact 
	The Permittee shall take all reasonable steps to minimize any adverse impact to waters of the State resulting from: 
	a. 
	a. 
	a. 
	all unauthorized discharges accidental or otherwise, of on, toxic pollutants or other hazardous substances; 

	b. 
	b. 
	limitation violations or; 

	c. 
	c. 
	a bypass. 


	4. Change in Discharge 
	a. 
	a. 
	a. 
	All discharges authorized herein shall be consistent with the terms and conditions of thts permit. The discharge of any pollutant more frequently than, or at a level in excess of, that identified and authorized by thts permit shall constitute a violation of the terms and conditions of this permit. Such a violation may result in• the imposition of civil or criminal penalties as provided for in Section 309 of the Act and Minnesota Statutes Section 115.071. 

	b. 
	b. 
	Facility modiftcattons, additions, and/or expansions that increase the plant capacity shall be reported to the Director, (Attn: Enforcement Section, Division of. Water Quality) and this permit may then be modified or reissued to reflect such changes. 
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	c. 
	c. 
	c. 
	Any anticipated change 1n the facility discharge, includingsignificant new or modified industrial dtscharge(s) or significant change 1n the quality of existing industrial discharges to the treatment system that 1111y nsult in• new or incre1sed discharge of pollutants shall be reported to the Director, (Attn: Enforcement Section, Division of Water Quality). Modification to the pemit maythen be made to reflect any necessary change in pemit conditions, including eny necessary effleunt limitations for any pollu

	d. 
	d. 
	Jn no case are any new connections, increased flows, or significantchanges in treatment system influent quality pemitted that will cause violation of the effluent limitations specified herein • 


	. 
	5. Fac11ities Operation and Quality Control 
	All waste collection, control, treatment, and disposal facilities shall be operated in a manner consistent with the following: · 
	a. 
	a. 
	a. 
	Maintenance; . of the treatment facility which could result 1n degradation of effluent quality shall be scheduled as much as possibleduring non-critical water quality periods and shall be carried out in a 1111nner approved by the Director. Such approval shall not be unreasonably withheld. 

	b. 
	b. 
	The Director may require the Pemittee to submit a maintenance plan to eliminate degradation of the effluent. The Permittee shall . operate the disposal system in accordance with this plan as approved by the Director. 

	c. 
	c. 
	The Permittee shall provide an adequate operating staff which is dulyqualified under 6 MCAR 5.003, if app11cab1e as determined by the Director, pursuant to Agency Regulation 6MCAR 4.4015 C.6., to carry out the operation, maintenance and testing functions required to insure compliance with the conditions of this permit. 


	The Permittee shall at all times maintain in good working order and operate as efficiently as possible all facilities or systems of control installed or used to achieve compliance with the terms and conditions of this permit. 
	Figure

	e. 
	e. 
	e. 
	Necessary in-plant control tests shall be conducted at a frequencyadequate to ensure continuous efficient operation of the treatment facility. 

	f. 
	f. 
	Consistent with 40 -CFR Part 122.29(d)(4) the Director shall take into consideration the variation of treatment during •start-up" of the new wastewater treatment facilities~ The "start-up" period shall begin on the date of commencement of the first discharge and shall be completed in the shortest feasible time after that date, not to exceed ninety-days~ This condition shall not be c;onstrued as limiting the Director from requiring the Pennittee ~o take appropriate and necessary actions to comply with the te
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	6. Removed Substances The Pennittee shall dispose of solids, sludges, filter backwash, or other 
	pollutants l'elllOved from or resulting from treatment or control of 
	wastewaters in such manner as to prevent any pollutant from such materials 
	from entering waters of the State. The Permtttee, in disposal of such 
	materials shall comply wtth all applicable water, atr, and solid waste 
	statutes, rules and regulations. When requested, the Permittee shall 
	submit a plan for such disposal for approval by the Director. 
	7. System Reliability The Pemittee ts responsible formaintatntng adequate safeguards to prevent 
	t~e discharge of untreated or inadequately treated wastes at all times. 
	T~e Pemittee is responsible for insuring system· re11ab111ty by means of 
	alternate power sources, back-up systems, storage of inadequately treated 
	effluent, or other appropriate methods of maintaining system reliability. 
	8. Construction This permit only authorizes the construction of treatment works to attain 
	compliance wfth the limitations and conditions of thfs permit, after plans
	and speciffcatfons for treatment fac111tfes have been submitted to and 
	approved 1n writing by the Director prtor to the start of any construction. 
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	I 
	I 
	I 
	8. RESPONSIBILITIES 
	I
	1. Transfer of Ownership or Control No pemit may be assigned or transferred by the holder without the 
	. I 

	approval of the Agency which approval shell not be unreasonably
	withheld. In the event of any changes in control or ownership of the 
	facilities, a Request for Pemit Transfer,. signed by both parties
	shall be sent to the Agency, (Attn: Enforcement Section, Division of 
	Water Quality). Any succeeding owner or controller shell also comply
	with the tems and conditions of this pemit. 
	2. Pennit Modification, Suspension, Revocation After notice and opportunity for a hearing, in accordance with 
	applicable law, this pemit may be modified, revoked, reissued or 
	suspended fn whole or fn part during tts tem for cause including, but 
	not limited to, the following: 
	a. 
	a. 
	a. 
	violation of any tems or conditions of this pemit;

	b. 
	b. 
	obtaining this pemit by misrepresentation or failure to disclose 


	fully all relevant facts upon which the pemit was based; · 
	c. 
	c. 
	c. 
	any other.cause listed fn 40 CFR Parts 122.14, 122.15 and 122.16; 

	d. 
	d. 
	Agency Rule 6 MCAR 4.4001 et. seq. end 4·.4101 et. seq. including


	other just cause such as a change fn any federal or state laws,
	rules, or regulations or as a result of judicial detem1nat1on of 
	matters between the Agency and the Pemittee or; . 
	e. the Pemittee shell be notified at least ninety (90) days in 
	advance of the effective date of a modificiat1on or revocation of 
	this pemit. The Pemittee shall have reasonable opportunity to 
	respond to the notification and may petition the Agency for a 
	hearing and the heari119 shall be held pursuant to applicable
	regulations. At such hearing, the Pemittee shall be afforded 
	the opportunity to demonstrate corrective measures taken during
	said ninety (90) day period. 
	3. Toxic Pollutants . Notwithstanding PART 11, 8.2. above, ff a toxic effluent standard or 
	proh1bitfon (including any schedule of compliance specified 1n such 
	effluent standard or prohibition) ts established under Section 307 (a)
	of the Act or Minnesota Statutes Chapters 115 and 116, as amended, for 
	a toxic pollutant which ts present in the discharge, and such standard 
	or prohibition ts. applfcable to this pemit, this pemit may be 
	revised or modified in accordance with the· toxic effluent standard or 
	prohibition and fn accordance with applicable laws and regulation. 
	4. 
	5. 
	6. 
	7. 
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	R19ht of Entry 
	The Permfttee shall, pursuan\ to Section 308 of the Act and Minnesota 
	Statutes 115.04 and 116.091, allow the Director of the Agency, the 
	Regional Administrator, and their authorized representatives upon
	presentation of credentials: · 
	a. to enter upon the Penn1ttee's premises where a disposal system or 
	other point source or portion thereof is located, for the purpose
	of obtaining information, examination of records, conducting 
	surveys or investigations;
	b • to bring such equipment upon the Perm1ttee's premises as 1s 
	. necessary to conduct such surveys and investigations; 
	c. to examine and copy any books, papers, records, or memoranda 
	pertaining to the installation, maintenance, or operation of the 
	disposal system or discharge, including but not 11m1ted to,
	monitoring data of the disposal ---System or point source, or 
	records required to be kept under the terms and conditions of 
	tMs permit; . · 
	d. to inspect any monitoring equipment or to observe monitoring
	procedures required fn .this permit; and 
	wastewater from the disposal system, or plant operations. 
	e. to sample water quality, any discharge of pollutants or 
	Entry for the purposes indicated ts subject to reasonable compliance
	with the Permittee's safety rules and reasonable avoidence of 
	impainnent or interference with construction and/or operation of the 
	disposal system. Civil and Criminal Liability Nothing in this pennit shall be construed to relfeve the Permittee 
	from civil or criminal penalties for non-compliance with the terms and 
	conditions provided herein, or applicable laws or regulations. on and Hazardous Substance Liebility Nothing in this permit shall be construed to preclude the institution 
	of any legal action or relieve the Permittee from any
	responsibilities, liabilities, or penalties to which the Pennittee is 
	or may be subject to under Section 311 of the Act and Minnesota 
	Statutes, Chapters 115 and 116 as amended. Applicable Laws Nothing tn thfs pemit shall be construed to preclude the institution 
	of any legal or administrative proceedings or relieve the Perm1ttee 
	from any responsibilities, liabilities, or penalties for violation of 
	any applicable laws, rules or regulations. 
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	8. Property Rights 
	The issuance of this pennit does not convey any property rights 1n either real or personal property, or any exclusive privileges, nor does it authori~e any injury to private property or any invasion of personal rights, nor any infringement of federal, state, or local laws, rules, regulations, or ordinances. 
	9. Severab111 ty 
	The provisions of this penn1t shall be severable, and if anyprovisions of this pennit, is held invalid, and the remainingprovisions shall not be affected thereby. 
	10. Non-Compliance Detenn1nat1on 
	The Director shall give the Pennittee reasonable notice of anydetennination by the Director that the Pennittee has violated a term, condition or limiation of this pennit. 
	11. Conditions for Reissuance 
	The reissuance of this pennit shall be made pursuant to 6 MCAR 4.4004 C. and applicable federal Regulations. The Permittee and Agency · contemplate the use of the treatment facilities for the projected 40-year life of the Peter Mitchell Mine pursuant to appropriate pennits reissued under 6 MCAR 4.4001 et. seq. and 4.4101 et. seq. and in compliance with the conditions for reissuance set forth in this paragraph. 
	12. 
	12. 
	12. 
	12. 
	Emergency Powers 

	Nothing in this permit shall prohibit the Agency or the Director from excercis1ng emergency powers pursuant to Minnesota Statutes Section 116.11. 

	13. 
	13. 
	Other Permits and Approvals 


	This permit is not intended to relieve the Agency or the Permittee of any obligations, responsibilities, rights or pr1v11edges assumed or imposed upon them arising from all previous permits issued to or related to the Permittee. 
	Permit No: ·MN 0055301 
	FACT SHEET for the NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) AND STATE DISPOSAL SYSTEM PERMIT PROGRAM (Section 402 • Federal Water Pollution Control Act, AS AMENDED, Minnesota 
	Statutes Chapters 115 end 116 es emended and 6 MCAR 4.4001 et.seq. and 4.4101 
	et.seq.) Draft NPDES end State Disposal System Permit to Construct Wastewater Treatment 
	Fac11it.ies and/or to Discharge into Waters of the State· . Permits Section 
	Division of Weter Quality
	Minnesota Pollution Control Agency
	1935 West County Road 8 2 
	Roseville, Minnesota 55113 Publfc Notice No: L/LlI-loVO Public Notice Issued On: APR 27 1984 
	Name and Address of Applicant: Name and Location of Facility: Reserve Mining Company Reserve Mining Company
	Highway 61 Highway 61 
	Silver Bay, Minnesota 55614 Silver Bay, Minnesota 55614 Receiving Water: Beaver River 
	I. Location of Proposed Fac1lfty or Existing Discharge The above nanied applicant has applfed for an· NPDES and State Dispc,sal
	System permit, which wtl 1 be issued by the Mi nnesota Po11 ution Contro1 
	Agency, to Reserve Mining Company and its parent companies Armco Steel,
	Inc. and Republfc Steel Corporation for construction of a wastewater 
	treatment facilities and/or to discharge into the Beaver River. A 
	description and/or sketch of the location of the facility and discharge is· 
	appended as Attachment I. 
	II. Description of Proposed Facility or Existing Discharge A description of the proposed facility or the existing discharge in terms 
	of the 111jor sections of the fac111ty or the significant effluent 
	parameters of the discharge is appended as Attachment II. 
	-Zfs• Date: APR 2? 1984 
	Permit No: MN 0055301 
	II I • Proposed Oetermi nation 
	A. The Minnesota Pollution Control Agency ha, examined the application and has made the preliminary determination to issue the permit subject to certain effluent limitations, water quality standards, and other mandatory conditions and subject to concurrence by the U.S. Environmental Protection Agency. 
	B. The effluent limitations in the draft permit are appended as Attachment IJJI. 
	C. The schedule of compliance for meeting the proposed effluent limitations 1s appended as Attachment IIIb. 
	D. . The other special conditions in the draft permit may include, but are not necessarily limited to: monitoring; recording, and reporting discharges; limiting discharges of oil, hazardous substances, collected solids, visible floating solids, foams and effluent batch discharges; . planning for electric power failure and spill prevention and containment; and prohibiting bypass of treatment facilities. Persons wishing further information about the special conditions may contact. 
	IV •. Procedures for the Formulation of Final Determinations 
	A. Interested persons · are invited to submit written conments on the proposed permit. Coments should be submitted in person or by mail no later than thirty (30) days after the public notice of this application is issued. Written c011111ents should be addressed to: 
	Robert Criswell 
	Permits Section 
	Division of Water Qualfty
	Minnesota Pollution Control Agency
	1935 West County Road B 2 
	Roseville, Minnesota. 55113 
	However, because of time constraints on this project we ask that 
	anyone interested 1n comenting also verbally c011111Unfcate conments by
	calling Mr. Criswell at (612)296-7252. · 
	The 1ppl1c1tion/pennit number should appear on each page of anysubmitted coments. Al1 conments received no later than thirty (30)days after the publfc nottce 1s issued will be considered in the formulation of final detenninations. The Minnesota Pollution Control Agency will issue ftnal detenninations in a timely manner after the expiration of the public coment period. 
	-3fs-Date: APR 2'11984 · 
	Penn1t No: MN 0055301 
	B. Any person 1111y request a public hearing to consider the draft pemit. The Agency will consider requests received no later than thirty (30) days after the public notice of this application is issued. However, 
	.if you intend to request a public hearing, because of the time constraints on this project, please notify Mr. Criswell verballyapproximately 10 days in advance of the close of the public notice period. All requests for public hearings must confom · to the requirements of 6 MCAR 4.4011 and/or 4.4013 which requires that requests for a public hearing should contain at least the following: 
	(1) 
	(1) 
	(1) 
	The reason or reasons a public hearing is requested; 

	(2) 
	(2) 
	(2) 
	The interest in or relationship of the . petitioner to the application or proposed facility and/or discharge identified 

	therein; and · 

	(3) 
	(3) 
	Specifically indicate which portion or part of the application or other NPDES fom or information constitutes · necessity for such public hearing. 


	In addition, it is reco111111nded that the hearing request state the issues to be considered at the hearing and the requester's position on each issue. If the Agency detemines that there is grounds for holding a public hearing on the proposed pemit, the Agency will then hold a public hearing to consider the issue(s). If a contested case hearing is held, the public hearing will be conducted in conformance with contested case procedures set out in 6 MCAR 4.4014 and Minnesota Rule 7000.1000. Notice of the publ
	c. 
	c. 
	c. 
	Persons wishing further information may · contact the Minnesota Pollution Control Agency. Copies of the application draft permitincluding proposed effluent limitations, special conditions, coments received, other documents and related information are available for inspection and may be copied. 

	V. 
	V. 
	Use Classification, Water quality Standards, and Effluent Limitations 

	A. 
	A. 
	The receiving water is classified for 18, potable with disinfection, 2A, warm and cold water fishes and al1 acquatic recreation, 38 generalindustrial purposes with moderate treatment • 


	. 8. ·The following water quality standards and effluent standards and limitations were applied to the discharge: 
	1. Minnesota Rule 7050.0100. 7050.0220 and 7050.0300 -7D50_0]An 
	..,. ______.... _ 
	~ 
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	ATTACHMENT JI 
	;_14111 Wastewater Characteristics (prtor to treatment). · Parameter Average Amphibole Fibers 377 x 10fibers/liter
	6 

	Turbidity (NTU) 2.3 . 
	Total Suspended Solids 2.1 
	Dissolved Oxygen 0.008 mgd
	·Fluoride 6.2 mg/1
	pH range 7.53 • 8.47 
	ATTACHMENT JIIa 
	Effluent Limitations 30-DAY AVERAGE 24-HOUR MAXIMUM Amphibole Fibers lOx10fibers/liter 15x10fibers/liter
	6 
	6 

	Total Suspended Solids 20 mg/1 
	. 30 mg/1 

	Dissolved Oxygen 1 mg/1 2 mg/1
	Fluoride* 
	-
	-


	Turbidity** 
	-
	-


	pH range 6.5 -8.5 
	*After 111x1ng a water quality 1.5 mg/1 shall be met. 
	limitation.of 

	**Monitoring will be required and a turbidity operational level will be 
	· established in the pennit. · 
	ATTACHMENT lIIb Schedule of Compliance -a sc:hedule of compliance 1s not necessary. 
	• 
	BEST AVAILABLE TICIINOLOGY 
	EVALUATION OF ASBESTIFOBM l'IBIR DMOVAL ALTDHATIVES 
	1QR 
	IIINNESOTA POLLUTION CONTROL AGENCY 
	Prepared by Black & Veat.ch lngineera•Archit.ect.s Kansas City, Missouri May 1984 
	. ', 
	DBI.I or conms 
	1. S1JMHA1Y 
	• II. llffllODUC'tlOH 
	A. Backgrouad
	B. Aabeatoa 
	Ill. TUATMENT TICBNOLOG'f JlEVIEW -BAT DEVELOPMENT 
	A. Chemical Treatlle1at -Coagulation and flocculation 
	I. Sedimentation 
	c. 
	c. 
	c. 
	filtration 

	D. 
	D. 
	'treated Water llonitoriDg 

	E. 
	E. 
	Beat Available Teclmology 


	IV. COST OPlRIOHS 
	A. Deaip and Coutruct Direct Filtration racili.tiea ·· 
	B. Package Treatment Syat_. 
	IUIURCBS 
	APPENDIX con CALCUJ.ATIORS 
	BlBLlOGIAPllt 
	Page 
	Page 
	1-1 
	11-1 
	11-1 
	11-4 
	111-1 
	111-2 111-6 111-8 111-13 111-14 
	IV-1 
	IV-1 
	IV-2 
	TC-1 
	• 
	I. 81JIIWlY 'l'be Reserve lliDiq Collpuy coutructecl aaa placed iD operation a tacoaite ore beneficiatioa tailing• poad iD 1980 to r..-.e 1uapeaded 
	•terial1 from process wastewater,. 1'be tailiag1 poad was also to serve as ■ettled water reservoir. At productioa rates of 65 perceat or aore. tbe 
	• 

	! 
	beneficiatioa proce11e1 require aore water tlaaa the combined •ouata of the water returned aad the utual ■urface runoff from rain aad aaowmelt. Reduced productioa ha• created an illlbalaace: 110re water has beea discharged into. the tailiqa poad thaa has beea required for production. Thia hi• cauaed the water in the poad to rise above the design level, creating a poteatially uuafe situation. 'l'be probl• ia compoUDded by· shortage of tailiqs waste solids available for dike aad da conatructioa. Reserve IUntn
	6 
	6 

	lln~ae k011L~ta1l.lagt_'j_-jd-fint-be ueaud-ntag·Uie··-laen··avatl~~lid
	--------· -------~----·-----~·-------,----------------·---
	~---
	-

	~cliulou ~ a1tt-dle--water-qua-ltty-of tlie'rice!~ =•~riiiit-.;:-::,iie MCPA
	-·-----------_·__ ---------~--
	--
	-
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	recomeada discharge limits for uphibole fiber of 15 x 10 fibers per liter for discharge to the Beaver River in order to •iataia backgrouad water quality. Aay treatmeat syst• used oa the tailiags poad discharge should be designed at a ■iaimum to comply with this numerical limitation 95 percat of the time. 
	1-1 
	A thorough aearcb of tbe tecuical literature •s performed to 
	ideGtify ad critically rmew water treateeaat teclm.ologies tlaat Ila•• been 
	applied· to asbe1tifon fiber removal. Tecbaolo1ie1 that an discussed in 
	the report iaclwle chemical coagul•Uon ud flocculation, aedimentat.ioza, 
	4i•touceou, earth filtration, ••d granlar •dia (sud, dul-aedia, aiucl­
	aedia, •peat• oxide) filtratioa. '1'Jae •sse1111eat .of tecbaoloaiea is that 
	direct filtration 118iq chemical coagulation vitb al• aacl polyelectrolyte, 
	■edia filtration ahould coastitute best available techDololJ, 
	ad grnular 

	Although aaacl, dual• aad aixed-media filtration can produce a:lmilar 
	results, m.xed...dia recoaeaded because of greater process 
	filtration.is 

	stability, laigher productiTitJ (gallons of product water per run), aad 
	lesser chemical requiremeata. '1'Jae priacipsl process control parameter 
	should be effi'IMlllt t:urbidity. The treated water turbidity should easure 9S 
	percent compliance with the limit of 15 x 10uphil»ole fibers per liter. 
	6 

	AD opinioa of iastalled equipmat coats for a direct filtratiOll system 
	sized to treat a ■aaimnm flow of 3,500 gallou per Iii.Dute were prepared for · two altemaUTes: cleaip aacl build the entire a79tem, or purchase and install package treat:llellt units. Tbe probable installed coats for the two altenati•••• at March 1984 prices (DR Building Cost Index 2413), are 
	•pprox:lmately $2,500,000 and $1,600,000, respectively. Operation •nd aainteaaace costa, eaclusive of depreciation, are expected to be approxi• 
	■ately-$280,000 per year for the desip•build option and $260,000 per year for the iastalled_ package plant system. 
	.• 
	II. DTRODUCTIOI 
	Thia report preaeai. • fia4iaga of n .,,alution of aabeatifom fiber removal tecbDologiea and their applicabilit7 to the treatment of • proposed discharge of aurface water ruaoff ancl aettled ore proceaaing vaatewatera from the Beaerie Mining Coepa,ay'a Kile Poat 7 tacoaite tailings diapoaal baain. The objective of the. evaluation ia to identify the best available teclmology (BAT) vbicb, when applied to the proposed diapoaal baain discharge, would eaiatain water quality in the proposed receiving stream (Beav
	To better uaderatand the rationale behilld the development of the BAT, it :la helpful to bave u appreciation of the source and uture of t:be waste■ to be treated aad important aite•specific factor■• The background 
	of 
	of 
	of 
	the 
	probl• leading 
	to 
	the proposed tailing■ 
	poad discbarge 
	and 
	the 

	cbaracteriatic■ 
	cbaracteriatic■ 
	of 
	aabe■ to■ 
	fiber• 
	tbat 
	affect 
	their 
	treatabilit"J 
	are 

	diacuaaed in the following sections. 
	diacuaaed in the following sections. 


	A. BACKGROUllD 
	Tbe continuiag depletion of btgh grade iron ores, aucb aa the bematite ore lliaeid at the Mesabi Iron Range, led to the development and coanerciali• satioa o, lteaeficiatioa •tboda to process lower grade ores. The objec• tives of the beoefic:l.ation processes were to iacrease the iron coat.eat. of the ■iaed ore ad to improve ita pbysical properties, makiDg the proces ■ ed ore aore desirable aa a blast. furnace feed. One auch ore :la tacoDit.e, a 1iliceoW1 iron ore conaiat.ing chiefiy of fiae•grained silica 
	11-1 
	percent iroD. The •••ficiatiOD proceaa raiaea tile iroo cooteot to 65 percent ad produce• • llllf.fon pelletiaed product ideal for use aa a •1a1t furaace feed. • 
	'lbe Reserve MiDiDa Collpuy, a joiDtly owed compaa, of lepublic Steel aod Anico Steel Corporatioa1, applied to tile SUte of Miaeaou for a pemit to lliDe tacnit.e at. Babbitt., llillDeaota, oo ~ eaaten edge of tbe llnabi Iroa laa.ge, aod t.o t.rauport. tbe ■toed ucoDite 47 ■ilea by rail t.o a propoaed .beaeficiat.ioo plaat. at Silver Bay OD tbe abore1 of take Superior. 1'be vas.t. reaervoir of Lake Superior waa needed to ■eet tbe large water requirements of the processiog teclmology aad to provide a disposal
	1
	2
	daily.Cl

	BegillDiDg iD the 1960'a, concem developed about poHible adverse erriroa■eDUl f.mpacts of tbe diacbarge of tailiDga iDto tbe lake. Tbe discovery iD 1973 of bigb coaceotrations of . amphibole fibers iD the driDking water of coamnmitiea using Lake Superior water led to a long aeries of court. battles vbicb culmioated iD agreeaeat by Reserve MiDiDg to discoatiDue the· discharge of t.ailiDgs wastes ioto Lake Superior by April 
	15, 1980.<> 
	3

	Reserve MiDiDg's solutioD t.o the agreemeot was to coostruct a disposal basiD at. Mile Post 7 aloog the railroad apur betveeo the Silver Bay plant 
	11•2 
	• 
	allCI tbe labbitt tdDe. !Jae tailta,s basill wa1 deaiped to operate •• a closed 111t• • receiviq tailiag• waste vitb a aup~d solid• eooteot between 70,000 and 500,000 mg/1 (98 percent of which •ettlea out rapidly) ar:acl returniog tbe aupernataDt to tbe beaeficiatioo processes.<•> The size of the basill becomes appareot vbell it is recopized that leseffe KiDing's water ua.e was over 500,000 gpm. (!) The basill also bad to have sufficient volume for snow •lt ar:acl rainfall runoff. 
	At 65 percent of full production, the beneficiation procea1es consume water at rates equal to tile combilled nows (ruDoff plu process wastewater) into tile basill. At production levels below 65 percent, water conawnption becomes appreciably lower than tbe flow rates illto tile. baaill. Recluced production levels also reduce tbe vol111Dea of tailillga available for ongoing construction of the required clams and dike•. CS) lecluctiou ill production levels sillce the tailing• por:acl wa1 fir1t placed ill opera
	. 
	ill accamulation of water well beyond tile design capacity of the basin• Couequutly, Reserve Mining baa requested a penait to treat and di1charge up to 3,500 gpa of water from the Mile Post 7 return water basin, The principal pollutant ill the tailing• water is ampbi'bole asbestos fibers at 
	. 6 
	conceatratiou over 100 a 10 fi'bers per liter (100 IIFL). Discharge of these waters as stipulated by court decision, requires t.reatllleDt by the beat available t.eclmology, and is contingent upon maintaiDiDg the water quality ill the receivillg stream (Beaver lliver or its tributaries) and Lake Superior. 'nae prillcipal parameter to be controlled is amphibole asbestos fibers. lesulta of KPCA tailings pond sampling program indicate that fluoride reduction may also be required before discharge• 
	• 
	B. ASBESTOS Albe1to1 11 a aeaeric uni de1cribiq a ,rarietJ of aaturally fomed 
	• 
	bydrated 1ilicate1 tbat, apoo •chaDical proce111Dg, 1eparate iDto aiaeral fiber•. !here are two priDclpal •arletie1 of a1be1to1: aerpntiDe aDd uiphibolea. 'l'be aame, clleaical compo1it.ioD, aD4 •ariety of apeciea of .a1be1to1 are preanted iD Table 1. () SerputiDe a1be1to1 chrysotile, occur, under widely differiDg geological cODditioDI from the uphibole1. TABLE 1 
	6
	1 

	ASBESTOS SPECIES 
	Species Variety Chemical cog,01itioD chrysotile serpntille 3Hg0-2Si0•-a.,_O aathopyllite amphibole 711gO-ISi0•~0 
	2
	2

	amphibole ll1e0•31la0•16Si0.2H0 actiDolite amphibole 2eao.4Mg0.re0.1sio.~o tremolite amphibole 2Ca0.5Mg0.1Si0.Jo crocidolite amphibole la0•J'eo°3J'eO•ISi0•HiO 
	Figure
	2
	2
	2
	2
	2
	2
	2
	3
	2

	Chryso.tile accoW1t1 for 95 percnt of the world'• asbestos nd·i• the 
	aost coaD011 form of asbestos found iD aquatic eDViromaent1. (7) · The aajority of chey1otile fibers found iD aurface water• are less than 5 llicrou (5 :a 10-•ter1) iD length aDd about 0,1 micron iD diameter, which place• tlaem iD a aiae range between bacteria and viruses. (I) Chrysotile fiber■ have a positive surface charge at neutral pB, with an isolectric point (pH of sero surface charge, where surface charge shift• from positive to ugative) of 11.a. 
	6 

	' 
	. . 
	Although cbrJaotile l• a diatiDct ldaeral, the five amphibole ■:1.Derals listed ::lD Table 1 are varietiea of otber ■::I.Derala. !be atncture of a11 amphibolea couiata of two baaed oa s1o uita aeparated by a band
	cba::I.Da 
	4

	11 of cations. Seven catiou for■ the base llllit, vitb two hydroxyl groups attached to the central cation. Allphibole fibers have an isolectric po:I.Dt iD the pH range of 4-5. ·C-iagtoaite (aa •01ite ampbibole) bas been identified •• a coatailUlat iD Be1erve 1 tacoaite ore and 11 the pr::I.Dcipal a1be1tifona to be removed from the tailings pond discharge. It !fa• an isoelectric point between 5.2 ..d 6.0. Samples of Lake Superior waters were collected for experiments by Lawrence, ..ll !!• • (l) eight kilo• a
	Mia::I.Dg' 
	6 

	. .
	. 
	Ia fact, a recent reco•enclatioa for effluent amphibole fiber limitations for the propoaed Mile Post 7 tailiDgs basin discharge are 15 MFL to Beaver tiver or ita tributaries and 3 MFL for discharge directly to Lake Superior. lleserve Mining bas indicated its ::I.Dtent to discharge treated tailings pond water to Beaver River. Therefore, future references vill reflect the 15 etaadard. lm'J treatment system should achieve 95 percent compliance 
	m 

	·vith We limitation, (i.e., fiber levels ia 95 percent of all treated samples should be at or below these li■ita.<) 
	9 

	11•5 
	. 111. TRIAmHT l'ICIIIOtoaf IEVDW • IAT IIVIIl>fHB1IT !reataent. of Reaene lliaiaa•• tro,o•ed tailillg ,-4 •t•daarge will nqllire a teclmoloa capable of accoaaodatillg bfdraulic load• up to 3,500 
	• p ud long•teni average laydraulic load• of 2,500 IPID• Sample• collected · from the tail:laga toa.cl ·recoverJ baaia by IIPCA peraoael ia October 1983, vhea tbe plaat was not :la operatioa, coataiucl total uphibole concentra• tio111 vary:lag ·froa 123 to 205 KFJ., with u nerage of 167 HFI.. Samples • taken froa the tail:lags poal! recffel'J bas:la by IIPCA per1011Del :la l'ebruary 1981, while tbe .plant was :la operatioa, contailled amphibole fiber concentratiou froa 333 to 416 Ml't, with. u average of 37
	llesene !lining bas been .reqllirec1 by the coarta to apply the BAT to any discbargea from the tail:lags baaiD, to aaaure coapliuce with water quality ill the receiving at.ream. Aa presented in the U. s. Protection Ageacy Developmea.t Docaent. for lfflueat. Limitation Guidelines and StaDclards for the Leather 'tanil:lag aDc1 l'Wahiag Point Source Category, "rile BAT t.echnolo17 is c1efiDec1 •• those proce11 control t.echnologies which at. the pilot plant, aemi•worb and other levela, bave demonstrated suffic
	IDvironment.al 
	perfomau.ce 

	•ao diacbarge' of pollutant when feasible,"(lO) BAT ia being ooaaidered iD tlaf.a coat.ext •for application to the proposed Reserve lliaiDg Compaay diadutrp. 
	111•1 
	A renew •• cnducted of tecbaual literature dealiq with treatment tecbnologiea that have •• applied to the racwal of a1k1tifom fiber• frCIII water or that bave been applied to the reoval of pollutute of 1Sai­lar 1i1e, ebape or chemical cbaracterietica that would H tra111ferrable to the raoval of ubeetifom fibere. 'freatment tedmologiea fond to be applicable include chemical coagulatioa and flocculation, aedimentation, and filtration. A ---~ of filldioga for each of these technologiea 1a preaented ill the fol
	A. CBIHICAI, 'DIATKPT -COAGUIATIOH AJJ> FLOCCIJIATIOR 
	As cliacaaaed i1l the preceding chapter, asbestifom fiber•. ill 11ater carry electrical surface charges. Am.ph1bole ·aacl chryaotile fibera cany a aagative charge at pa value, above 6 encl 11, respectively. Because of their llllall sue, aabestifoni fibers settle w~ al.owly, if at all. 'l'be aurface charge on the llllall fiHrs further hilldera aettUDg by causiog the fibera to repel each ·other, ad preventa the frm agglomerating to larger particles aore 8U8Cept1ble to settli11g. Chemical coagulation cleatabll
	-

	. (11)
	~ilatioD.1,efore 111b1equent fiber removal proceaaes. Coagulation chemi• 
	cala and coagulaat aicla that have been reported to " effective for the 
	cleatabili&ation of Dph:lbole· and chrysotile fiber• illclude allllllinum sulfate 
	111-2 
	(alum), fenic chloride, DODiollic, cationic ad mcmic pol,-n, 1111d 
	lleutoDite clay. 
	Al•, witb or VS.thout pol,-er, •• the coagulnt ree.,..ndeil aDd used 
	1D virtually all the aebeetoe removal facUltlu reported 1D the litera­
	ture. Schleppenbach, reponiDg OD five yean' operation of the J.abvoocl 
	FUtratlon plant, Duluth, 111.maeeota, cncluiled that the UIOUDt of alum 
	requ:lreil for opt:laal coagulatloll 4epeDds on the raw wter auepencled eolids 
	cncentratiou. !he alum dose -■ t eatufy the coagulant dn111dl of other 
	incoming auspeDded eolids before asbestlfom fibers are 4estabilued.C1> 
	2

	lobiuon .!l !!•• reporting OD al• aacl nonionic pol,aer dosage cODtrol, 
	observed that turbidity reoval :la aa indirect but reliable inilication of 
	fiber removal efficiency. Attempted correlatlou of turbidity aacl ubesti­
	fon fiber levels v111 be diecusecl in a· later aectlon. the optmum 
	coagulaDt dosage for maximum emph:Lbole fiber removal vas foncl to coincicle 
	with· the· dosage resulting in mnimum turbidity raioval. U> OVercloaing of 
	3

	coagulallts en reduce process eff:Lc:lacy. · J'igure 1 illustrates the effect ·.··of ala dosage on asbestlfom fiber levels in UDcl f:lltrat:loll colUlllll 
	effluat. Jacreaa:lq al1m1 dosage up to 50 111/l reduced chryaotile fiber 
	coDCentratlou, but further increaee ill alum dosage rnersecl tl\is trend• 
	. Figure 2 il81DC>utrates that by illcreasing dosages of polyelectrolytes up to 
	0.5 ag/1, chrysot:lle fiber raovals are increased; after th:1.8 poillt the treDd :ls ravened. U) 
	4

	laaecl upon the low raw water turbidities at Duluth, lobiuon .!1 .!!• noted that coagulant ·requirements appeared excessive (12-20 q/1 al• plue 
	0.05 ag/1 D01lioD1c pol,aer for amphlbole removal, a aintmum of 15 mg/1 alum 
	. . 
	111-3 
	. ~ fi a:.. i5 l J RESIDUAL ALUMINUM CONCENTRATION IN TREATO> WATER, lllflL. u 10"§ ___ --
	LIMIT OF --~JECTION 
	104.....-----------------J
	0 lO 40 eo 80 100 
	ALUM CONCUffRATION11111L, . F1Qure I.Rtsklual fibre cmicentrotkln as o ftmct• of· alum douge._ In. all OCIRI I ppm WT2690 (noionfc poly1111r) 
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	CONCENTRATION OF FIBRES
	15
	.. 
	IN RAW WATER
	:; 
	FIIERS PER LITER PU.'WII.EC1'ROIY1' 
	1 3.5 ■ IO' CHRYSOTILE WT HIOtNJ 
	Figure

	o 7.0, IO• CHRTSOTILE NPIOPWG ft) a I. 3 • 10• CHRVSOTILE WT a40(CJ a 1.3 • 109 CHAYSOTILE WT 30CIO(At 
	• 1.2 • IO' CUMMINGTONITJ NPIO PWG lN) 
	0 2 4 6 8 10 POl.VEl.ECTROLY£ CONCENTRATION1 IIIOIL. Flour• 2. Residual fibre concenl"'91on as a fut'ICffon .., polyelectrolJte additions. In all C0111 35 rmjlL. alum added. (14) 
	.. 
	with aicnd.c ,ol,-r for optaal ·chryeotile raoval) au rueoned that high reeidual. al• concentrattou aight lie fOUDI ta the filtered water. Aulyaia of 189 filtrate ._plea fouDd u average reeidual aluaum con­centration of 0.025 ag/1, iadicatlDg that the coagulnt requirements are 
	. (1»
	praarily the result of the ubeatifom fibers ia the raw •ter. 
	leaidual a1111d.Dum concentratiou eboVII on figure 1 eupport this finding. 
	J.ogaclon .!1. !!• diacueecl the taportuce .of coagulation before filtra­
	tion for removal of possible con•n1nant.a euch as asbeatifom fibers and
	•. 
	•viruses that can be iadirectly •••red by a eurrogate pal'•eter turbidity. lt baa .been demoutratecl that proper coagulation of clear wters before filtration not ODl.y assures recluced filtrate turbidity, kt a1ao prov1Alea a auperior measure of public health protection.(lS) 
	-

	Coagulant dosage and effectiveneea also depend on subsequent treatment processes. U coagulation 1a followed by sedimentation, a large heavy floe ie desired to ai.low rapi.4 eettling rates. nocculation, a process which causes fiae coagulated particles to co1114e and fom larger.floe pal'ticlee, :I.a aprovecl through gentle agitation. lf coagulation ie mmediately followecl by filtration, a process configuration called direct filtration, a etroag, emal.1 (pinpoillt) floe is preferred. the 1deal floe for dil'ect
	6

	• 
	naller coagulant dosages. Teats to evaluate fibel' removals from the 
	111-4 
	Everett, Waahiqton raw water supply, foud t.hat al• and Uae cloaapa for optillal direct filtrat.ioa wete balf tile doaagea required l»efore coavea• tioaal filtration (aedimeatatioa followe4 'by filtratioa).(l?) 
	Mixing la another coagulation proceaa cleaip parueter vboae illpact baa been studied and reported. There ia some difference iD opinion con• cerning the u.ae of iD•liu static aixera verau. propeller ■ixera. t'redgett and Watkiu, !l !l•, concluded t.hat static ■ixe:ra vere aa effective as propeller type rapid aixera in providing adequate chemical ■ixing. (1, l7) Black & Veatch found resistance to turbidity breakthrough with two•etage flaab ■ixera than with in•liDe ■ixera. Both ayateme were foud to be ■ore eff
	6
	great.er 

	(H) . . ·.
	than tingle-at.age misers. legarclleaa of which ia superior (a aaber of 
	other factors must. be couiclered, such aa mixing time, energy input, paddle
	. 
	. 
	design, etc.), there are t.wo principal factor• to be targeted: (1) direct filtration requires a rapid. and complete diaperaioD of the coagulation chemicals to assure good coagulant-particle (in thie case fiber) contact and effective removal in subsequent. proceaaes; ad (2) coagulant.a and coagulant. aida should not be added sillultaneouilly, but aequent.ially, with separate ■ixing after each addition. 1'be Duluth Lakewood filtra~ion plant waa cle•i~cl with three rapid ■iz cbambera arranged iD aeries. Anion
	111-s 
	• 
	. . 
	• 
	B. SIDDmmtIOI 
	SediaentatioD is a water treataeDt process 1,y vhlcb aaapellde4 ,-rti• 
	clu b•avier thu vater are pel'llitte4 to settle out. SecliantatioD process 
	efficiency ii clepelldeDt prialr:lly apoD tbe aize ad apecific gravity of 
	particle• to be removed, tbe byclraulic deteatiOD tiae, aacl tbe ability to 
	prcwicle quiuceDt collditlou. 
	eettlf.Dg 

	Raeroua ruearchera have cmpared tbe perfonaaace ucl euital>:llity of 
	direct filtration (rap14 llix-coagulatioD-flltratioD) agaiut that of cou­
	w11tional. ·filtratiou (rap14 llix-coagul.atioa-floccu1atiou-ae4iaeutat1ou-fil­
	trati0Dh Jrm these atucliaa tbe effact:1.veaesa ucl 11eacl for sacliaentatiou 
	can be evaluated. 
	!bare are 110 utal>111becl cr:1.ter:l.a 1ncl1cat1Dg vbn clirect filtration is 
	more coat-effective thu convaut:Loilal . Peteraou, et al., 
	filtrat:i.on

	· R11Mri&ecl that clirect ·filtratioD aboulcl be applicable to raw vater 'With turbiclity lower tbau SO to 60 l1TO .(aepbelometrlc . U1lit1) aDcl low ill color, aa loq ••·the water :I.a aot subject to frequent algae bloms or high bacterial cowte. lleportiug on operat1Dg experience at Duluth, htenoa obaerve4 DO 11.pificaat clifference 11l f11lal efflueat aabeet:l.fom fiber COUDta between clirect aDcl conveatioul filtratiou aoclea. Direct fil­tratiOD produced an average filtrate aabeatifona fiber COQUt of 0.0
	turbicl:1.ty
	eff:l.c:l.eac:l.ee 
	backwaah:l.ng 
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	Btud1a · for removal of eb171otUe D4 .•phillole ·fOen fr• the JDverett, Vaehillgtoa raw wter toad ·that eoaventioul flltratioa •• 
	•lightly more effective tD raoving cbryeotile fibers tbaa direct flltra,­t101l, although both IIOClee achieved high percntap reaovale. .-phibole · fiben vere couietntly raoo,ed to below 0.01 m by both CODftDtioDal and direct filtration. 'Iba recoaendecl proce•• -.. di-rect filtration. (l7) 
	lobiuon .!l .!!.• , reporting the rellllts of pilot plant atu41es at · Duluth, foad that alightly better turbidity nmova1 na achieved with . aediaentation. Average raw wter act effluent mrbf.4:Ltie• without sedi-· 
	aentation •re 1.6.S and 0.13 ITU versus 0.79 nd 0.09 ITU with aecliaeute­
	~ioD. 'l'boae teats wre not run ill parallel, 1ihich accounts for the 
	difference ifl raw vater turbWtiee. Analyeta of filter hckwash solids 
	revealed that the eolt4e loadiq to the filters •• reduced by about 27 
	percent with 1eclimentati01l1 which could be expected ~ tncnaae filter run 
	leugtha by '37 percent.(ll) The benefits of eediaentation vould require 
	compartaon with the coata of ·the l)Toc•••• 
	Lmn:ace ad Zumie:rman att•ptecl to demonstrate the efficacy of aedi­antattou ad filtration, without ch.teal treatmaut, for the r•oval of chr,sotlle fiber• ill lliDtDg 8DCI asbestos proceaahg plant efflunts. their piarpoae vas to reduce the volume of asbestoa-lacleD sludge from levels obtailled tdth cb•ical addition. 'l'beir earlier upertaents hacl. clemou­atrated that aedimentstion without preceding chemical addition had little effect oa 111epeuiou contailliag leas than 10,000 m.. Test results for the asbee
	•ter fiber level by aediaentation. lUxecl media filtration reclucecl 
	111-7 
	• 
	the fiber lnel to 10 IIFL. Witb a1be1to1 me dralDage, plain 1edi•11tat.io11 redueec1 fiber levels from 100,000 to 10,000 NFL ad aixec1 •dia filtration reduced it further to 1,000 m.<> 
	7

	Aa diacuaaed earlier, cbeaical requirement.a for conent.ioul filt.ra• Uon of low turbidity raw vatera exceed tboae of direct filtration. Baaed OD tbe •rglDal benefits of increased turbidity and aabeatifom fiber removal efficiencies by 1ediae11tat.ion abead of filtration, tbe need and justification for aedimelltation to treat low turbidity vat.era ia question• able. 
	C. l'ItDAnON 
	l'iltratiOD baa been repeatedly to be effective iD re• aoviDg asbeatifona fibers from water. Two tnea of filtering media bave received cODBidera'ble attention • diatomaceoua eartb (DE) ud granular Mdia. leaulta obtained witb tbeae •dia are aumarized below. 
	demonatrat.ed 

	1. DIATOMACEOlJS EARTH l'ILDATION. llobiDlon, !1 !!, reported tbat. botb pressure au.cl •acuum DE filtration proceaaea were pilot teated in parallel witb gruular •dia filtration at J>ulutb. DE filtration teat.a included ftriat.iOD of precoat, body feed, and chemical treatment. levela, and filtration ratea. Teat.a to evaluate tbe precoat material included application of varying grades of DE (coarse to fine) at ratea between 0.15 to 0.20 poUDds per square foot of filter sept•. Teat. reault.1 clearly abowed tb
	IIl•B 
	recoaeade4 fllt.ratlOll rate vaa 1:0 aallOll ,er atute per aquare foot (a,a/11 ft). Of 27 DI pilot ruu aulJaed for filtrate a1be1tifona, oly · 19 produced lnela below tlae target value for tlae teat proar• of 0.04 KFL. VaCUWD filtration vaa aot fOWld aDitable clue to air bubbles released from tlae cold vat.er. • Sludge prodDction from bacbaahiag tlae J)I filters was between. 0.93 ud 2.05 pollllda aolicls per 1,000 pllou of water treated, compared with 0.03 poud per 1,000 1•11001 for granlar Melia. latillate
	19 22
	)

	gallon• for gramalar aetia filtr~tion.<, , 
	13

	Lawrence and Ztaemaa evaluated tlae effectiveness of J)I filtration ill tlaeir study of asbestos ■iaiag ud procesaillg waste water treatment for as'best.ifona fiber remoYal. Direct filtration with no chemical treatment of asbestos ■iDe draillage fro■ Asbestos, Quebec, was evaluated. Mixed aedia filtration redDced tlae raw .chryaotile fiber level from 1,000 IIFL to 30 IIFL (97 percent· removal) ¥bile DE ~iltration reduced· it to 3 IIFL (99.7 percent) and 0.08 IIFL (99.992 percent) for •coated and coated DE, 
	respect:lve1.,.C
	7

	2. G1Wl1lLA1l MEDIA ntTRATIQI. With aranular Melia filtration, particle removal takes place primarily at tlae filter aurface la the case of alagle •dia filtration or within the filter bed for mult.i•■edia filtra• tton. for multi•media filtration, particles are belcl in the filter, ill 
	111•9 
	.. 
	hluce wltb the IIJdraulic nnriq forcu that tea4 to tnr th• na7 ncl carry th• deeper Sato or through the filter. Al the 4epos:lt of particles wilds up, "felocitiu tbroagh the a,re dogged apper la)ren of the filter iacrease, ad these layers hcome lua effect:l"fe :la particle raoval. the krclen of raoval pasns deeper n4 deeper :lato the filter until there 1a u clean Melia left to atta:la the targeted efflllnt qualit7, ad the filter nu ia teminated. '1'be de"felopment ad ue of the coarse to fiDe 4ual­ae4ia and 
	23

	Studies to evaluate the capability n4 eff1ci81lCJ of Ulld, dual-media, and aise.d-.edia filters for direct filtrat:loD of al• coagulated Lake Olltario •tar coDClucled that properly dee:lglled dual-or ldxed_-media filters afford deeper floe penetratiOD. and greater floe 1torage, aDCI cau accept higher applied turbidities than sand filtrat:loD. (1) Tbe effective11eee of .arioua types of granular aedia 1D remviDg aebeetiform fibers •• evalu
	6
	-

	' 
	ated for Everett, Washington. 'lhe cooclueioae wre that 8&D4, dual-udia (1n4 ad coal) aDCI ldxed-media (sand, coal, ad garnet) were all about equally effective 1D r•ov:lug the fibers, although ldxed1edia couietntly yielded the beet effluent quality. Tbe authors concluded that the filter beds ahoulcl be at least 36 inches deep, composed of coal, ■and, ad garnet. U> 
	7

	The benefit of dual-.edia 1D reducing .the rate of head loss buildup ad thereby permittiq looger filter rune has been well demoutrated. The ability to produce better quality filtrate wlth clual1edia is leas well 
	111-10 
	4emomtrate4. loekck, .!!. !!•, eampare4 Ufferat ae41a 4ur1q filtret:loll of al--treated arface wter. ftq foua4 that the heacl loae cleveloplle11t ~ate for du1--4ia •• about balf that of HD4, althoup the effllant quality •• about equivalent. With a relatively •ak applied floe, the 'breakthrough •• delayed 10 to 12 hour, by ueillg 18 tnchea of coarse nth­cacite OD top of 6 lDches of •••• iutead of 2 feet of eud or anthracite alone. 'l'be average procluct:loll per nn for dual-media filters vae 2.5 tDee that of
	24

	fte Duluth Lakewood liltratioD Plant •• designed with three llixecl­
	•dia filters (16.5 tachee anthracite above 9 inches of eud above 4.5 
	· tacbee of ilmellite). and oae dual-ee«lia filter (21 illches of uthracite above 9 tachee eancl), each rated at 7.5 lfGD at the desip loaclhg rate of s· 
	. 
	gpa/sq ft. Schleppenbach, reviewing the operattag records of 1977 to 1982, observed no appreciable differeaces :l1I filtrate 1ol1cla &IICl · aebeetifon fiber levels 1,etween the two type• of filters. (1) tilot pla1lt data for Duluth bad 11lclicated that Dphil>ole fil,er r•oval with m.xed-aeclia filter va, .1,etter than with the clual-oedia filter, aad llixecl-eeclia filters with two-stage flash aixug .bad the lowest chemical costs.<z,lB) Complete raoval of •ph11>olefiber, (0.04 HFL or lee• retained 11l the 
	2
	2

	· · · (13)ChryeotUe fibers wre aucce,sfully r•oved :l1I 10 of the 57 runs~ feterSOD, !l. !!.•, atatecl that the aixecl-media filter was superior to the dual"1D8cl1a filter at Duluth becauae it gave longer filter runs, 
	111-11 
	•honer 
	•honer 
	•honer 
	•honer 
	filter ripeaiq Uae, ucl •lightly lover filtrate turbidity. llixed._dia filtratioa waa •l•o foud to h •uperior to ctual..dia ill toleratillg flow rate disturbaaces.<> 
	20


	Cleasby reported oa compariaoa te•t• of aaad, dual •dia, and mixed 

	•clia 
	•clia 
	filters loaded at a rate of 5 gpm/1q ft uillg water apiked with 150 mg/1 aiad aDd coagulated with 35 mg/1 alm, The mixed iaedia filter proclucecl the loveat filtrate turbidity and loqe1t filter nu. Dual •dia filtra• . tion gave the aecond beat re1ulta, followed 'by 1and.<> 
	53



	Concluaiou drawn from a review of the reported granular •4:la studies are that, with optimal coagulation before filtrat:lOD ucl proper process aonitorillg ancl coatrol, •and, clual Melia, and mixed •dla filters are all capable of reducing aabeatifona fibers to the detect.loll l:lllit or below. 
	·Dual •dia aDCI aired media are preferred O'\'er •aDCI becaW1e of their lower head loss developiDeDt rate, higher productivity (ill uraa of volume .filtered per filter rua), lower chemical requirements, ancl sreater stability vba subjected to varyiDg hydraulic. aDCI •olida loadillgs. Robinson, !! !!·, concluded, baaed upon 227 pilot acale sranular filter runa, that for the aoat part the coagulant(a) uaecl, •thocl of coagulant additiOD {lllixillg), and the rate of ·filtration hacl a greater impact on the rat
	deaip.Cll) Scbiller ancl co-workers have reported on using graaular ugneaim oxide aa filter •4:1.a for removal of aabestifom fibers ancl other suapeacled •olida, applications that they have patented. Prel:I.IDinary data inclicat.e 
	III-12 
	aubatantial fiber reductiou v:ltb DO cbeaical pretreataeat reciu:lred.<,> Altbough tbi• Mdia •7 bave promae, tbe dat.a carratly are too little and on t.oo amall a acale to ,emit. r~••onable project.ioaa of full acale performance. 
	25
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	The reported apbibole fiber removal capabilitiea for each of t.he teclmologiea diac:usaed are 1'111Urized iD Table 2. 
	TABLE 2 
	S\JtllARY OF AHPHIBOLE llJID BEMOVAL CA.PABILITDS 
	Ampbibole fiber Teclmoloa: . lemoval Ca,ability 
	Chemical Coagulation and flocculation 
	Chemical Coagulation and flocculation 
	Chemical Coagulation and flocculation 
	0 

	Sedimellt.atioo 
	Sedimellt.atioo 
	· 
	(?) 

	Without coagulattY9)With coagulation 
	Without coagulattY9)With coagulation 
	O"" 27 

	filtration · Diatollaceoua earth (preaaure filtratioo)(?,l3) 
	filtration · Diatollaceoua earth (preaaure filtratioo)(?,l3) 

	Uocoated precoat Coated precoat 
	Uocoated precoat Coated precoat 
	99+ 99+ 

	Granular aedia • v:ltb ch•ical2 17 10 21 22)coagulation' ' ' ' ' Sand 
	Granular aedia • v:ltb ch•ical2 17 10 21 22)coagulation' ' ' ' ' Sand 
	99+ 

	Dual Melia 
	Dual Melia 
	99+ 

	lli.xed Mdia 
	lli.xed Mdia 
	99+ 


	"Zero removal reported for feed water• cootailling leas than 10,000 KFL 90 percent removal reported for feed water• contaioiog aore tbao 100,000 KFL 
	J>. TREATED WATD HONITORDfG Several· 1tucliea evaluated the use of turbidity a1 a control parameter 
	t.o monitor treated water 1ualit.7, eapecially for aabestifom fiber levels, The aoat frequent coocluaioo was that., alt.bough fiber count.a increase with iocrea1ed turbidity, DO aeaoingful correlation could be found bet.ween t.be 
	111•13 
	two •aauremenu. Jeneyer obaened durtq bi1 aabeat.iform fiber removal 
	•tudiea for Tolt liver tbat, wba filtered water turbidity wa1 leas tbaD 
	0.1 ITU, tl percent. of the 1qple1 COllU:lDed amphibole fiber levels leas 
	• ~D 0.01 ltFL aad 50 percent coauiaed chry1otile fiber levels leas than 
	0.002 ltFL. (2S) 
	Loaadoo aad Sclaleppeabach offered 1illilar obaenationa baaed on both pilot plant and full acale operatiou at l>llluth; the coaceatratioo of amphibole fibers ill the raw water was found to bave little effect on plant performance. However, amphibole fibers were aot effectively removed until the turbidity was removed. lo Maniaaful correlation was found between turbidity aad fiber couau for either amphibole or chrysotile fibers. Nooe the leas, amphibole fiber couts were generally less tbao 0.04 ltFL when the f
	12
	22

	Logsdon stressed that 1illce turbidity aacl fiber count do aot bave a lillear relatioosldp, fiber counts caa ucreaae dramatically with only a
	• 
	aliaht increase ill turbidity. Thia points to the ued for separate tur­bidity aoDitoriDa of the filtrate from each filter. Ao example was cited of a hypothetical plant with ten filters, each producing. water with 0.1 llTU turbidity aad 1 IIFt aabeatifom content. If a turbidity rise in ue filter to 0.30 ITU vas accompanied with a fiber count increase to 30 IIFL, the composite turbidity for the tea filters would rise to 0,12 ITU, a 20 per­cent increase, while the. fiber count would increase to 3.9 MFL, a 290 
	Ill-14 
	• 
	• 
	Treated water f:lNr lnela Jaa,re IMten demoutrat.ect ~ ri.ae repiclly when turbiclity aceeda o.z nu. Tile tDrbiclit.y lnel aeceaaary to aaaure 95 percent compl:laace with tbe proposed amphibole filter Ullit of 15 In. should 1te aet aa tile treatllat proceaa control paraMter. lamplea 1hould be collected per:l.odically for electron llicroacopy for quaot.ificat.ioo and poait.i,re ideotificat.ioo of treated water aabeat.ifom lnela. 
	I. BEST AVAILABLE TECIDJOLOGY 
	Baaed u.poo tile U.S. IPA'• defiD:ltioo of Beat Available Technology preaented oo page 111•1 aocl tile preceding cli1C1111ioo of a1be1tifona fiber remo,ral t.echoologiea, the recoaencled BAT for treatment of tile proposed Mile Poat 7 tailing■ basin cliacharge ia direct filtration. Coagulation mus al.mil aocl polyelectrolytea followed by cliatoaaceous earth or granular 
	•dia filtration haa been clear~y clemooatrated to be highly effect.i,re in aabeatiform fiben. All of these t.ecbnologiea have been applied at flow rat.ea encompaaaiag those propoaed for the tailings pond discharge. 
	r•O'ri.ng 

	Sud, dual-media, and aixecl-meclia filtration have all been shown. to produce about. equivalent effluent quality. Diatomaceoua earth filtration reaulta in aubataotially higher .sludge volumes and has biaher treat.aent coat■ than granular aedia filtration while effecting the sue degree of removal. Tbe productivity and stability of multi-media filtration, 
	great.er 

	· toaether with the lower chemical requirement.a and treatment coat ukes this the preferred filtering aedia. filter loading rat.ea ahould be designed on 5 gpa/sq ft with backwashing as aeceaaary to ensure tile 9S percent compliaoce. 
	Figure
	BAT limitatiou publi1becl for tile Iron Ore hl»cat.egory of tbe Ore Min.tag ucl Dres1iq Poiat Source Cat.egory allow dtsdaarge fnm poua oDly if amaual precipitatioa exceed■ ammal evaporation at tile parti• cular location, aucb as ~• tile ca1e for le1ene MiDiag. IPA'• mmerical BAT lilllitatiou for an allowable t.ailiDa• pond 4i1cbar1e are: 
	t.aiU.ap 

	Pollutant 
	Pollutant 
	Pollutant 
	MaxilllwD for •PX one clay 
	30 day Average 

	Tot.al Suspeacled Solicls (mg/1) 
	Tot.al Suspeacled Solicls (mg/1) 
	30 
	20 

	Di1solvecl lroa (mg/1) 
	Di1solvecl lroa (mg/1) 
	• 
	2 
	1 

	pH 
	pH 
	,_, 
	6-9 


	tbe BAT 1ystem for a1be1tifom fiber removal will con1i1teatly aeet these limitations. 
	Alum coagulation followed by graular filtration sboulcl al10 be capable of reducing fiuoride ill t1ie t.ailiap poacl cliscbarge. tbe ezpectecl degree of removal would bave to be empirically cletemiaecl. tbe 1.5 mg/1 fiuoricle st.aadard probably could not be ■et without iDcreasiag the chemical aclclitioa or adcliDB a treat.aent step, sucb a, activatecl alumiu aclsorptioa, following t1ie BAT asbestifom removal. 
	Direct filtration coulcl be illpl•entecl by clesipiDg aacl constructing t1ie iladividual proceHe1 frOll up, or through the purchase of pre• fabricatecl treatmeat ua.it1. Brochure, oa suitable package systems are pre1eatecl UDcler separate cover. lnclusioa of particular systems in the separate clocumeat cloes aot ilD,ly aay form of procluct enclorsemeat. The brochures are 1olely for illformatioa. 
	groua.cl 
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	IV. COST OPllllORS 
	Prelimiur, opilliou of probable coau were prepared for tbe illplemeu• tat.ion of two altenat.i'ft Mtboda of BAT to treat t.be proposed tailiaga basin discharge. Tbe two •thoda are deaip and coutruction of a direct filtration •fat.em, and purcbaae nd wtallat.:Lon of package filtration ayat.eu. Both coat op~iou are baaed upon a deaip capacity of 3,500 &?• ud an average operat.iag rate of 2,500 gpm. A detailed breakdOWD of the coat.opWona for eacb alternative ia ia tbe Appendix. 
	preaent.ed 

	A. DESIGH Al1D CONSTRUCT DIRECT J'ILTRATIOH J'ACILITDS 
	Tbe unit proceaaea included int.be deaip and coast.ruction alternative include raw vat.er pumping followed by a dual•celled rapid aix unit pro• viding 30 aeconda detention time iD eacb cell. Chemical feed syat.eiu are included to add al• to t.be firat. cell, pol,-r to t.be aeconcl, and caustic to eit.ber the firat. or t.be aecond cell. nocculat.ion tanks providing 10 aiDutea detention time precede ■ixed--dia gravity filters. Filters are rated at 5 gpm/aq ft Wit.b a 30 incb aedia depth. Bactwaab water :La pu
	IV•l 
	operation vith a ,_.tioa,<•> the 1ecoad ued a coat e1uatioa baaed oa 
	2

	actual plant 4ata, pre,eoted 'bJ Log1doa.(lS) 'lbe projected co1t1 obtained 
	were $2,500,000 and $2,970,000, re1pectively. loth figure, are prorated to 
	Karch, 1984 dollar, u~g the lagineeriDg lew1•lecord iDduea. 
	Operation aad ..iDteaaoce co1tiDg include, building aad process 
	energy, maintenance ..terials, 24•hour operation, aad chemical, baaed oa 20 
	ag/1 alum, 0.5 ag/1 pol,mer, aad 5 ■g/1 caustic fe_ed averages. The pro• · 
	jected average operation aad ..iDteaaace coat ia $280,000 auually. No 
	depreciation ha• been included in this calculation, and the figure i1 based 
	on March, 1984 dollar,. 
	B. PACKAGE DEA'l'MbT SYSTIMS 
	The second alternative ia baaed OD the purchase and ialtallatioa of two 2.5 ■ad prefabricated coagulatiOD/fiocculation/filtration um.ts. These 
	. 
	· package treataeat 111lit1 pemit a modular approach for aaximum flexibility 
	iD reapoue to flow quaDtities, ad have a poHible resale value ia the 
	future if iDcreaaed production elilliaatea the need for tailings. pond dis• 
	· charge. The cost, include iafiueat raw water pumping, the package t.reat• 
	Mat units, couectioa piping, a compreaaed air ayatem, elect.rical equip• 
	■e11t, 1truct.ure concrete pads, bac.kwaah water 1torage, yarclwork, piping, and indirect expeaaea coaaiating of engineering, coaatruction expeaaea, and coat1Dgeiic:1et.·· -111e ,sackqe--ua.ita include the 1urface. vaah aad backwash pumps and piping, complete chemical feed 17atema, coagulation, floccula• tioa, ■ixed Mdia filters, and shipping as part of tbe unit cost; the lowest priced 111lit waa ued for tbia coat projection. The probable iutalled capital iaveatmeat ia $1,600,000. 
	IV•2 
	.• 
	Operation ad Miateullce costs for the pacuae UDits were based on tbe uae factors as the deaip and CODBtruct option, also exclusive of depreciation. The pacbae a7atem ia projected to require lover •intenaace ancl uer17 coat■ than tbe deaipecl and constructed sJst• due to its compact desip and leaser p11111piDa requirements. 'l'be projected operation and uiateDaDce cost for tbe pacuae uaits is $260,000 aDDually. 
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	APPDDIX 
	APPDDIX 
	Coat Celculat:l.ona 
	COST CALCIJLlnCll IUMMAIY 
	Package Treatment S71t• 
	Package Treatment S71t• 
	Package Treatment S71t• 

	Uaing Trlclent Unite. 
	Uaing Trlclent Unite. 
	IDcludee: 
	bactvaeh pumpe aurface waeh puape 

	U420 2-3 MCJ> 24'10" L x 9'11" Ws 10'1, each tank Compre11ed air e:,etem required 
	U420 2-3 MCJ> 24'10" L x 9'11" Ws 10'1, each tank Compre11ed air e:,etem required 
	1hipp1Dg1utal1atiOD nd etart-up chemical feed e:,etas 


	Budget coat: $210,000 each (two nece11ar:,) 
	Influent papa -miD.imum 20' bead Max1m11P1 flow• 3500 gpm Cost for 3 pump• _at 1750 gpa each 
	Aaaume all effluent• by gravity flow, to tail1.Dg1 pondsPiping to be included aa a 1111lt1plier -depends OD site characteristics 
	Clearvell-Backwaah storageEach filter 11 ap.proxiaately 10' x 14', 4 filters total loaded at lS gpm/aq ft, with a 2 miD.ute vash Clarifier also vaebee, with 3,500 gal per vaab cycle 
	Total volume per wash cycle: clarifier 3,500 (4)(10')(14')(15 gpm/aq ft)(2)fUtera 16.800 20,300 gallons 
	With 4 backwashes 1D a row• 81,200 gallou Assume 90,000 gal taDk, 35' x 35' x 10' 1> 
	lousing; 888U1118 a Mtal 'building, m1D.iaal 11VAC, simple plumbing, lighting,slab OD grade floor, concrete pads for units, overhead and pedestrian doors, ch•ical storage area,, and laboratory/office. 
	With 2 package uuita and storage: 60' x 65' 
	Baaed on purchased equipment and installation: 
	Multipliers: piping 21% electrical 13% 
	lor all PE61 and buildiDga: :,arclvork 15% 
	For all coutnction, 
	indirect coats: eDgioeeriog 10% cooatructioo expenses 20% cootingeociea 15% 
	indirect coats: eDgioeeriog 10% cooatructioo expenses 20% cootingeociea 15% 
	tJf Total 

	1 
	' 
	It• Deecrlptioa 
	Figure
	Package Plat 420,000. Colllpruaetl Air Syat• 15,000Influent ,_.,. 
	72.000 

	Sub-total $507,000 
	Pipia& nd llectrtcal •ltiplier s l~-4 Sub-total $679,ro 
	. Buildiq, 60' s 65' 137,000 Iafluent Pump Statioa 44,000 Clearvell•lackwaab vater tank 105.000 
	Sllb-total $965,380 .'Yardwrk 1111ltiplier s 1.lS Sub-total $1,110,187 Indirect coat 1111ltiplier x 14S 
	2

	total $1,609,800 
	Use: total Capital lllveetment $1,600,000 
	Operat:loD aucl NaiDtaauce 
	Chaicala, at 3.6 HGD average flow. Alum, dose • 20 ag/1 $40,SSO Pol:,mer, dose• 0.5 aa/1 21,900 Caustic, close • S ag/1 10.680 
	Slsb-total $73,130 
	Boilcliag energy $3,600 hocus energy · 24,000 · JfaiDteunce Material 8,960 Labor 150000 Sob-total $186,560 
	1

	total $259,690 
	Use: Total Annual Coats $260,000 
	2 
	Design -.Coutruct Fac11ft'Y 
	1t• Deecr1pt1n 
	Gravity filter ead luild1Dg Jilter Hixed-media, 30" Bacltwaeh Pump1DgSurface Wash Studard Clearvell•lacltvaeh Water Storage Dual lapid Hix l'locculation law Water Pumping ud Pump Station Chemical feed eyatema 
	Bub-total Dll Coat Up-date Sub-total 
	Yardworlt multiplier Sub-total IDdirect Coat 
	aultipli.9r 

	Total 
	Use: 'total Capital lDveatment 
	Operation 8Dd lfaiDtnance Cb•icala {figured previously) hoc••• J.Dergy 
	. Building Inergy lfaintenance Material Labor 
	'total 
	Use: 'total Annual Coate 
	lt~tal 
	lt~tal 
	380,000 28,000 80,000 40,000 
	• 
	210,000 21,000 . 51,000 
	180,000 60.000 
	$1,050,000 z 1.4 $1,470,000 z 1.15 $1,690,500 z 1.45 
	$2,451,200 
	$2,500,000 
	$ 73,130 35,148 5,100 15,972 150.000 $279,350 
	$280,000 
	3 
	• 
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	Consultant 
	Save Lake Superior Association 
	4130 McCulloch 
	Duluth, Minnesota 55804 
	.

	. . 
	Dear Dr. Lind: . 
	"This letter is to clarify the Minnesota Pollution Control 
	Agency (MPCA) position on the standards applicable to Reserve Mining Comp~ny's (Reserve) proposed discharge of tailings pond 
	the Beaver River. The MPCA is guided by the Minnesota Supreme Court's decision of May 27, 1977 which 
	supernatant.to 

	states: 
	states: 
	•The permittee shall be required to apply the best 
	available technology to maintain water quality and to 
	comply with all applicable laws and regulations
	_specifically including Minnesota Regulation WPC-14 and 
	such other standards which now or in the future uy be 
	applied to the permittee•s tailings.• ., 
	This decision further states that the above requirement shall 
	' 

	apply to any water discharge from the tailings or catchment 
	basin and such discharge shall be treated to the extent 
	necessary to conform to all present and future water quality
	standards. We believe this further emphasizes the Court's 
	intention to require that the specific goals of best available 
	technology should be to assure that water quality requirements 
	are met. 
	With this as a controlling factor, the MPCA completed•·
	atatiatical analysis of fiber data collected at stations 101,
	103, 111 and 112. These stations were selected because they 
	are not impacted by water discharges to the Beaver River· 
	watershed due to the fact that the waters from these stations 
	are upstream of the Mile Post 7 basin. It is unknown whether -­
	or not these stations mav be aff•,...__,. -•
	L-
	-

	..
	• 
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	However, while the true natural level of amphibole fibers in . 
	the Beaver River watershed ia not known and cannot be 
	determined these four upstream stations are:considered 
	representative of current upstream conditions. It should be 
	noted that the concentration of amphibole fibers encountered at 
	the aonitoring stations located downstream of the tailings
	basin were found to be higher than the levels encountered at 
	the four upstream stations. 
	Based on the historical record from 1978•1982 at stations 101, 103, 111 and 112, thl data show a concentration of amphibolefibers IP to 15 x 10. amphibole fibers per liter. The nwnber 
	15 x·lO fibers per liter also represents the 9S\ tolerance· 
	limit for the data base. As explained by Jerry Winslow, of the 
	MPCA at our recent meeting, this number was derived by applying
	non-parametric statistical techniques to a data base of 
	approxi,ately 66 samples. This analysis concludecl that the 
	15 x 10 number was the appropriate estimate of the 951 
	tolerance limit. The procedure of clefinin9 upstream quality by
	determining the 951 tolerance limit has been utilized 
	consistently by my staff to evaluate water quality throughout
	the s.tate. 
	Detenining the 951 tolerance limit for amphibole fibers for 
	the upstream stations involved arraying all 66 data values and 
	then calculating by non-parametric methods which individual 
	observation beat estimated the 951 tolerance limit. This 
	approach is considered applicable even for a aample pop\llation
	in which many of the observations fall below the detection 
	limit. In this case, 54 out of the 66 upstream total amphibole
	data points yielded what are teD1ed •less than values•. In the 
	context of this analysis a •1eas than value• was defined to be 
	an observation for which the laboratory analyst either 
	encountered no fibers or the level of fibers encountered in the 
	· •blank• analysis was within the 951 confidence interval for the 
	fibers counted for a specific amnple. ·~•blank• analysis
	refers to the contamination encountered in the average filter 
	analyzed for fibers without the addition of any of the sample 
	water. The problem is that when the blank is in the range of 
	fiber• counted, we are not sure whether we are seeing the blank 
	value, a sample value, or a combination of the two. . 
	S-he result of the statistical calculation was the conclusion 
	that the data value which best represents the 951 upper
	tolerance litit is the highest observation in the data set,
	i.e. 15 x 10 total amphibole fibera. This ia not unexpected
	for a parameter aucb as ampbibole fibers. Sample populations
	for uphibole fibers are commonly characterized by many less 
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	than values coupled with• limited number of finite aeasurements, which are relatively very large in contrast to the typical or median observation. The point to remember is 
	. that all 66 data values were utilized. Xt is but a reflection of the distribution of the sample population that the maximwn value also represents the upper 95\ tolerance limit. Althoughthe same tolerance limit would also have been selected for this 
	distribution if all the less than values had been deleted from the analysis, it is very important to remember that it can generally be said, for all distributions, retaining the less 
	than values would tend to keep the 95\ confidence interval lower. For this reason, this procedure is more desirable than not including the less than values. 
	In addition to the water quality review, the MPCA has completed an analysis of treatment systems which will reduce the level of amphibole fibers, and determined an appropriate best available 
	technology (BAT). This treatment method consists of chemical floculation and multi-media filtration. The technglogy is capable of removing fibers to levels around l x 10 fibers per
	liter. Because there is always some variation during normal 
	operation of any treatment facility due to influent loading rates, chemical addition or some other variable, it can be expected that a well operated treatment facility will sometimes 
	discharge at higher levels (i.e. greater than 1 x 10 ). In our discussion concerning BAT effluent limitations, Black and 
	Veatch indicated that we could expect SOll\e variation in . treatment plant performance, possibly as high as 20 to 25 x 10
	6 

	fibers per liter, although such occurances will be infrequent• . Based on the report prepared for the MPiA staff by our 
	consultant, we believe that the 15 x 10 effluent limitation for amphibole fibers is representative of a maximum which considers t~is ftormal variation and therefore we have included the 15 x 10 number as a daily maximum effluent limitation in 
	the permit. Most importantly, this limitation will assure that water quality is met. 
	'l'he MPCA has also estgblished a monthly average concentration not to exceed 10 x 10 amphibole fibers per liter. MPCA staff believes this number to be representative of plant operationsand that.it coincides well as.a thirty day average number when 
	compazed with the 15 x 10 number. · 
	'1'he MPCA staff believes that the control standards set by the courts are uintained by application of the BAT effluent limitations and that the limitations which we have established for BAT will protect water quality. Although the means for 
	determining appropriate water quality and BAT levels was done 
	. 
	. 

	• 
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	independently, Black and Veatch was given the goal if 
	determining a BAT which would comply with a 15 x 10 fibers perliter effluent limitation. Thia nwnber his its basis in water quality but we believe it is consistent with the application of 
	BAT as the courts intended. 
	· ln reference to your· concerns regarding ·the ·historical record and the background water quality, the MPCA considers the 
	limitations placed in the proposed permit to be best available 
	treatment.standards rather than nondegradation standards. 
	However, we reemphasize that we also believe that existing 
	upstream water quality will be maintained by application of 
	BAT\ Establishing effluent limitations for a parameter like 
	fibers is indeed a very different kind of problem which 
	presents many difficulties. My staff recognized this and on their recommendation the Agency Board acted to enter into a contract to evaluate BAT technologies. We believe that the 
	effluent limitations in this permit are a necessary means for 
	judging compliance and that they will reasonably assure the 
	State that the discharge from Reserve•• water filtration plant
	will not cause a violation of water quality. However, more 
	important than the numbers which appear in the permit, is the 
	process to evaluate treatment technologies. This is consistent· 
	with what the court decision requires us to do. This process
	resulted in both Reserve and the Agency identifying very
	similar filtration technologies as BAT. As a result, it 
	appears that the environment will be protected. Application of 
	BAT assures that Reserve will construct and operate a state of 
	art treatment plant comparable to that serving the citizens of 
	Duluth and other North Shore municipalities. I hope this clarifies this matter and addresses your concern 
	regarding preservation of the historical record on fiber ·levels 
	appropriate for establishing standards for the referenced 

	discharge. 
	discharge. 
	If you have any questions or comments, please contact me. Sincerely, 
	/~' 
	Sandra s. Gardebring
	Executive Director SSGanillp cca Mr. Arnold OVerby, Silver Bay 
	• 

	• 
	Ms. Sandra s. Gardebring
	lxecutive Director 
	MN Pollution Control Agency
	1935 West County Road 82 
	Roseville, MN 55113-2785 Dear Ms. Gardebringa Basec1 on your letter of April 24~ 1984, it is my decision to 
	advise the SLSA boarc1 to not request a public hearing on Reserve 
	Mining Company's permit application for discharge of tailings
	basin waters to the Beaver River. That counsel is basec1 on the 
	following understanc1ing of your letters The principal standard to 
	be applied to Reserve•s discharges is Best Available Technology. !'bis must be the standard, for no statistical manipulation can 
	aupport the numerical standards of 15 million as a daily maximum 
	and 10 million as a 30 day maximum. Of the 66 samples chosen at 
	aites 101,103,111,and 112, 56 had levels of less than a.million 
	amphibole fibers/liter. Of those ~6, 42 had amphibole fiber . 
	levels of leas than 500,000 with all but two of those being below 
	the pertinent detection limit. Of:tbe remaining 10 samples, 4 
	were between 1-2 million, 1 between 2-3 million, l between 4-S 
	million, and 2 between 6-7 million. Then there were 2 outliers, 
	one of which was 13.4 million, the other 15 million, both of them 
	from site 1103, one taken on the first of April, the other on the 
	first of July, 1980. low, confidence, or tolerance, intervals in distribution-free 
	cases can be calculated, according to Wilks, using order 
	statistics. A aubsequent work by Robbins proved that only order statiatics will provide such intervals. 
	But, as with any aampling problem, ~tis required that the sample 
	come from a population. That is not as benign a statement as it 
	llight appear. Sampling a population requires that you be able to specify beforehand the inclusion-exclusion criteria. A 
	population of human beings is relatively easy. But, how about a 
	population of red-heads. Bow red must a person's hair be? Or,
	what of a ~pulation of water which is episodically seriously
	affected--zapped•--by massive inputs of air-borne amphibole
	fibera? Tout letter correctly pointa out that •1t is unknown • 
	whether or not these stations may be affected by air emissions. 
	lt might have pointed out, as well, that it is not known whether 
	there was any unusual construction activity, such as the t-ha.. •• i -· -• · 
	construction of the saddle dams, in 
	-
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	period April-June, 1980. 'thus, it seeu very likely to• that the 66 aamplea used here do 
	not represent •the same population.• I would contend, on the 
	basis of the overall distribution,the appearance of these two 
	figures, 13.4 and 15 million, within a period of three months at 
	the same site, and the distribution of various types of 
	. amphibole fibers that we are looking at two samples of water 
	impacted by construction or other activity. Furthermore, it is 
	not clear that this impact was not a result of activities which 
	violated the permit conditions regarding air quality and 
	discharge. . 
	Now, order statistics are notably insensitive to outliers,
	regardless of the reasons for those outliers. Order statistics 
	simply rank the 66 observations from 1 to 66 thus obscuring the 
	additional information one obtains from simple inspection, i.e.,
	the range, variance, and other statistics.· It is doubtful that 
	· any reputable statistician would conclude after reviewing the 
	facts that the figures 10 million and 15 million can be validly
	based on any statistical analysis of the data at band. 
	It is my understanding, after reading the letter, that you are 
	not seeking to force that interpretation. l assume that your
	reference to Black and Veatch refers to their projections of the 
	consequences of a catastrophic failure of the filtration system
	based not on their analysis of the 66 samples but rather on their 
	analysis of the operation of similar plants. I accept the 10 
	million and 15 million limits as representing the consequences of 
	a11ch fail11re, not as valid reflections of a stable •population•
	of water quality at the four sites. 
	It is not my desire to impede the granting of the permits. l 
	fully .understand the scheduling probleu and am anxious to 
	expedite the process in whatever way I can, in good conscience•. 
	I would not be true to my understanding of the responaibilities
	of statisticians and certaintly not of environmentalist, were I 
	to agree to the basis which your staff sought initially to lay 
	· for tboae figures. J leave it up t.o you, then. We will, until additional evidence 
	and·permit renewal times provide opportunity for review, accept
	the 10 and 15 million figures as limita on the failure of BAT. 
	We will not accept them if such acceptance is believed by anyone 
	to imply acceptance of them as empirically derived from those 66 
	samples. If you have any questiona concerning our position fee· 
	free to contact• at (218)525-2692. 
	• 
	Sandra s. Gardebring
	April 26, 1984 
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	Sandra s. Gudebring, lilDcutive Dinctor Minnesota Pollution Control Agency1935 Vest County load Jl2 Roseville, Minnesota 55113•2785 
	Dear Ks. GardebriJJg1 
	I have polled the members of the board of directors and a majority agree that the letter addressed to you by Dr. Alden Lim, dated April 26, 1984, regarding Reserve M1a1ng Company's basin water discharge permit application, accurately reflects the opinions of the board of clirectors of the Save Lake Supe:rior Association, 
	~~~ 
	Pres1dent, SISA 
	Figure
	Figure
	&T'l'ACIW.EKT • 
	INITIAL SCHEDUl.t FOR USERVE MINING PROPOSED TREATMENT SYSTEM 
	Bstabliahment of Limitiations and/or Standards based on Water Quality by January 27, 1984. (Completed February 1, 1984).· 
	2. 
	2. 
	2. 
	Collection of Fiber Data with Mile Post 1 at OperationalLevels by February 3, 1984. (Collected Feburary 1, 1984) 

	3. 
	3. 
	Selection of a Consultant by Feburary 7, 1984. (CompletedFebruary 1, 1984) · . 
	. 
	. 


	4. 
	4. 
	Results of Fiber Analyses from Minnesota Department of Health by February 17, 1984. (Received February 1S, 1984) 

	5. 
	5. 
	Submittal of Proposal by Reserve for 'l'reatment of Fibers by


	March 1, 1984. (April S, 1984)* · 
	,. Consultant Review of Reserve Proposal and Best Available Technology by March 26, 1984. (April 23, 1984)* 
	· 1. Minnesota Pollution Control Agency Staff Review of Consultant Report by April 1, 1984. (March 30, 1984) 
	8. MPCA Staff Preparation of Draft Permit and Draft Permit Sent for Review by Interested Parties by April 1S, 1984. (April
	s, 1984). 
	s, 1984). 
	9. 
	9. 
	9. 
	All Comments Received Back from Interested Parties by April30, 1984. (April 20, 1984) 

	10. 
	10. 
	Special Board Meeting to Determine Need for a Hearing on May



	8, 1984.** 
	8, 1984.** 
	11. 
	11. 
	11. 
	Public Notice of Draft Permit and Hearing by May 11, 1984. (April 7, 1984) ** . 

	12. 
	12. 
	Issuance of Permit in the Event that a Hearing is not Required by June 19, 1984. 


	13." Bearing on Draft Permit held on June 26, 1984. 
	14. 
	14. 
	14. 
	Receipt of Hearing Officer's Findings on Hearing No Later than July 7, 1984.** 

	15. 
	15. 
	Special Board Meeting for Issuance of Final Permit on July


	J1, 1984.** · 
	• Completion of these items was subject to Reserve submittingtheir proposal which was approximately five weeks after originally scheduled. · 
	** The portion of these items which relate to a public hearing
	will likely not be necessary. If a hearing was necessary item 10 would be changed to May 22, 1984 and an additional item for notice of the hearing would be scheduled for May 27, 1984. 
	Figure
	Attachment S 
	Procedural Rules for Contested Case Hearings 
	Existing procedural rules require that a decision to hold a hearing must be accompanied by a clear statement of what the issues are, and a finding that a hearing is an appropriate means to resolve these issues. Specifically 6 MCAR 4.4013 requires that the Agency hold a contested case hearing if it finds all of the following: 
	1. 
	1. 
	1. 
	that a person requesting the contested case hearing has raised a material issue of fact or of the application of facts to law related to the director's preliminary determination or the terms of the draft permit, 

	2. 
	2. 
	that the agency has jurisdiction to make determinations on the issues of fact or of the application of facts of law raised by the person requesting the contested case hearing, and 

	3. 
	3. 
	that there is a reasonable basis underlying issues of fact or law raised by the person that requests the contestd case hearing such that the holding of a contested case hearing would aid the agency in making a final determination on the permit application. 
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	STATE OF MINNESOTA 
	Of/ice Memorandum
	Of/ice Memorandum
	DEPARTMENT MN POLLUTION CONTROL AGENCY 
	TO: Barry C. Schade 
	DATE: February 3, 1984
	Director Division of Water Quality 
	PHONE 6-7363
	Jerry c: Winslow P.E. ~Cu) Monitoring and Analysis Se~tion 
	EFFLUENT LIMITATIONS FOR THE PROPOSED DISCHARGE FROM
	SUBJECT: 
	THE MILE POST 7 TAILINGS BASIN 
	INTRODUCTION 
	The intermittent operation and the limited production of the Reserve Mining Company (RMC) taconite plant at Silver Bay• Minnesota has prompted the Company to propose a discharge of the excess water accumulating at the Mile Post 'I Tailings Basin. The purpose of this memorandum is to recommend permit requirements and effluent limitations for such a discharge to surface waters in the Beaver River watershed. The recommendations are in accordance With and based upon the rulings ot the Minnesota Supreme Court an
	RECOMMENDATIONS 
	1. 
	1. 
	1. 
	Pursuant to the ruling of the Supreme Court the water being collected in the seepage recovery basins should continue being returned to the basin. 

	2. 
	2. 
	If the proposed discharce is made to the Beaver River or any of its tribu­taries, the·conr!'tration of •phibole fibers in the discharge should not exceed 15 :it 10 amphibole fibers per liter. 

	3. 
	3. 
	Any discharge to ~ Beaver River or its tributaries should correspondingly be limited to 3 x 10 chrysotile fibers per liter. 

	4. 
	4. 
	Any treatment system which may be built to comply with these etnuent limitations should be ·designed for 95\ compliance. 

	5. 
	5. 
	Fiber analysis by transmission eleetron microscope should be performed at least once per month during periods ot discharp. 

	6. 
	6. 
	Whether the dlecharge Will ha"8 to be limited and/or monitored for nuoride cannot be finalized until receipt ot the following specific mronaation: 


	a) 
	a) 
	a) 
	the rate of discharge, 

	b) 
	b) 
	the location ot the discharge, 

	c) 
	c) 
	and the expected fluoride concentration of the effluent after treatment 


	· tor the removal of amphiboles. It this concentration exceeds 1.5 mg/1 nuoride, an effluent limitation and/or a monitoring requirement for nuoride may be _required. • 
	. . 
	'7 

	. . 
	........ 
	' 
	• 
	SUPREME COURT RULING 
	ln Reserve Mining Co. vs. Herbst, 19T'l the court ruled: 
	•The permittees shall be required to apply .the best avaJlable technology 
	. to maintain water quality and to comply with all applicable laws and regulations, specifically including Minn. Reg. WPC 14 and such other standards which now or m the future may be applied to the permittees' tailings. This technology shall include 1pecifically, but not exclusively, the following: ·1) The tailings disposal system 1hall be operated a1 a closed system 
	including the collection of seepage and 1urtace runoff for return to the basin . 
	2) A dual pipeline system with required controls, spill detection devices, emergency catchment basins and other protective devices. 
	3) Any water discharge from the tailings or catchment basin shall be treated to the extent necessary to conform to all present and future water quality standards." 
	SPECIFIED W,ATER QUALITY STANDARDS 
	With this background and court ruling·in mind, the task of setting ·effluent 
	limitations for the proposed discharge proceeded as follows. First of all, a 
	review of the avaJlable Reserve and MPCA data was made to determine which 
	constituents m the basin water· may prompt water quality problems or cause 
	water quality standard 'Vfolations in the receiving strea■, in this case the 
	Beaver River and/or its tributaries. 
	The speclfic water quality standards which must be considered are those associated with the classification of use for the receiving stream.· The Beaver River and its· tributaries :in the vicinity of the bas~ are classified by· Minnesota Rule 6 MCAR 4.8024 as class 1B, 2A, 3B waters. These designations denote that these waters are trout .fisheries which are also to be maintained suitable for domestic consumption after disinfection. Lake Superior is. also classified for these sa■ e uses. 
	This data assessment revealed that for those parameters which have specified 
	numerical standards in 6 MCAR 4.8014, the only parameter of concern was 
	fluoride. No potential chronic or acute tomcit)' problems for heavy metals 
	appear probable. The class 1B water quality standard for nuoride is 1.s mg/1 · while three samples collected by the MPCA in October, 1983 averaged 4.1 mg/1. Data collected by RMC during 1982 reportedly averaged 6.1 ag/1 nuoride within 
	a range of 'I .6 to 4.o ag/1 nuoride. 
	In contrast the RMC monitoring program bas shown the ambient level of nuoride 
	in the Beaver River watershed bas been consistently less than .S mg/1 total 
	nuoride. Thus, depending on the location and the rate of discharge, it is 
	conceivable ·that the dilution effect of the receivinr stream aay prompt coapliance 
	with the nuoride standard during all but periods of drourht. FurthenDore, 
	it is possible that the treament provided to remove amphibole fibers aay reduce 
	fluoride levels to 1.S mg/1 or at least to · a concentration sufficient to render 
	consistent co■pliance with the water quality standard after allowance is aade 
	for dilution. In order to resolve whether additional nuoride will have to be 
	removed fro■ the basin water the mformation outlined in recommendation number 
	six muat be supplied by the RMC. 
	. . 
	• AMPHIBOLE AND CHRYSOTILE FIBERS 
	Obviously. the primary concern m regard to any proposed discharre from the -Reserve Mining Company is the potential health threat· posed by 111phibole fibers. 
	The Eig'hth V.S. Circuit Court of Appeals has affirmed that the fibers contained in the RMC tailinrs may be considered as carcmogenic and that a discharge of these fibers to Laite Superior give rise to a reasonable medical concern for the public 
	health. 
	The fibers generally alluded to in this finding are called "amphiboles". 
	Amphiboles are one of the two major groups of numerous fibrous mineral 
	silicates commonly called "asbestos"; the other major group is chrysotile. 
	Since no amphibole fiber count data were available for basin water. the MPCA 
	staff collected three samples from the recovery water baaJn Jn October, 1983. 
	The tot~ amphibole concentration Jn the three samples were 123, 174, ~d · 
	205 x 10 fibers per liter yielding an average concentration of 167 x 10 fibers/I. 
	It must be emphasized that these samples were collected following a period when 
	the taconite plant bad not been Jn operation for many months; therefore it could 
	be expected that during periods of production that the concentration of fibers 
	held m suspension may be substantially higher. Additional sampling scheduled 
	for this wmter or spring should resolve this question. 
	Samples were also collected in each of the three seepage recovery b!fins; the 
	amphibole fiber levels in these waters ranged from 10.1 to 52.4 x 10 fibers/I. 
	1.Jnder the current mode of operation, the water collected tn all of these relatively 
	81Dall catchments is returned to the major basin. 
	Pursuant to the aforementioned court ruling, the key to regulating any discharge 
	from the tailings basin is to determine the applicable water quality standard for 
	amphibole fibers. While Minneaota Rules define numerical water quality standards 
	for many parameters• as of yet no specific water quality standard for amphibole 
	fibers has been establilhed by the State. Nevertheless• Minnesota Regulation 
	WPC 14, now officially referred to as 6 ·Mc.AR 4.8014, contain• provisions which 
	define the approach which is to be used to regulate heretofore undefined sub­
	stances such as amphibole fibers. Specifically section c.14. states: 
	"Questions concerning the pe:rmissable levels, or changes tn the same 
	of a substance. or combination of substances• of undefined toxicity to 
	fish or other· biota shall be resolved in accordance with the latest methods 
	recommended by the U.S. Environmental Protection Asency." (USEPA) 
	Thus the MPCA can set a water quality standard for amphibole fibers as long 
	u the latest methods of the 1.JDPA are Utilized. In regard to asbestos the 
	VSJPA publilhed in October 1980 a docwDent entitled Ambient Water Quality 
	Criteria for Asbestoi. This document PACO!ND•nds the following criteria for 
	asbestos mien: 
	"For the inaxfmwa protection of.human health from the potential carcinogenic effects of exposure to asbestos through ingestion of water and contaminated .aquatic organisms. the ambient water concentration should be zero. The 
	• 
	es!f1ate4Jevels •1'fch would result in increased lifetime cancer risks or · 10 , 10 and 10 are 800,000 fiber/1, 30,000 fibers/1, and 3,000 fibers/1, respectively . " 
	The way these criteria are written •phasizes .a n~ber of points pertinent 
	to this meaorandum. First or all, it is important to note which specific fibers 
	are being considered in these criteria. Within the context ot this document, 
	asbestos is defined to be chrysotile, crocidolite, fibrous cummingtonite•grunerite 
	including amosite, fibrous tremolite, fibrous actinolite, and fibrous anthophyllite. 
	The fibers known to be usociated with the tailings of the BMC are amphiboles, 
	predominanUy of two forms cummingtonite•grunerite and actinolite. While medical 
	experts continue to debate and determine which specific fibers may be carcino• 
	genic, this reference points out that the type of amphibole fibers associated 
	with the BMC tailings are a public health concern.. Furthermore, regulatory 
	controls to protect public health should consider ilmpbibole fibers. in general 
	plus chrysotile fibers as well ii these fibers are also present. 
	What is most noteworthy and atypical ot these USEPA criteria is that these 
	criteria lay out a spectrum of risk for a fiven fiber concentration. Thus, 
	the state agency utilizing these criteria to set a water quality standard can 
	seemingly establish a standard which reflects that particular state's position 
	in regard . to what depee of cancer risk is acceptable to·its citizenry. For 
	example, Minnesota may propose a reasonable drinkmg water standard for 
	amphibole plus cbrysotile fibers of 800,000 fibers per liter which according 
	to tbi§reterence would increase the risk of cancer for a lifetime consumer 
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	by 10 or 1 in 100,000. In other words if 100,000 people drank this water 
	for their lifetime, one individual would be expected to die of cancer attri• 
	butable solely to the ingestion of these fibers in his or her drinking water. 
	Such a risk is comparable to many other risks in our ~ety. ·For example, 
	the risk of death by lightning in a lifetime is 3.5 x 10 .fhile the risk to . 
	the average citizen of dying due to air travel is TO x 10 (Kim and Sonte, 
	1980). . 
	Thus it would appear that 800,000 amphibole plus chrysotile fibers per liter 
	may be a reasonable water quality standard for Minnesota lakes and streams 
	designated for domestic comsumption. However, if this criterion of· 300,000 
	ampbibole plus chryaotile fibers per liter was applied as the water quality 
	standard for the Beaver River and its tributaries, it may have been and may 
	currently be exceeded in the majority of the samples collected upstream of the 
	tailings basin. 
	Based upon the RMC monitodng program the median concentration of amphibole 
	fibers encountered at the four upstream stations was found to be less than 
	aeo,ooo fibers per liter while the median concentration of chrysotile fibers was 
	less than 820,000 fibers per liter. Thus, fn over one half of the samples col­
	lected IHttween 19?8 and 1982 the ·total number of amphibole plus cbrysotile fibers 
	could have been u high as 880,000 fibers/1 or as low as zero fibers per liter. 
	Therefore, it does not seem appropriate to adopt a water quality 1tandard which . may normally be exceeded in the natural state. In recognition of such situations, provisions in 6 MCAR 4.8014 provide an approach to regulate a discharge where 
	-a
	-

	.. 
	.. 
	• 
	• 
	the applicable water quality standards are or may be exceeded naturally. The rule states m section A.'1. : 
	"Tbe mtrastate waters may, m a 1tate of nature, have some characteristics or properties approaching or exceeding the. limits 1pecified m the water quality standards....Where the background leyel ot the natural origin is reasonably definable and nonDally is higher than the specified standard the natural level may be used as the standard for controlling the addition of pollutants ot human activity which are comparable {n nature and signi• ffcance with those of natural origin.• 
	Pursuant to this section the MPCA can establish an effiuent limitation for control­ling fibers based upon the natural concentration ot fibers found in the receiving water. Towards this end the MPCA start has reviewed the surface water monitoring data for fibers collected as part of Reserve's Mile Post '1 monitoring program. Surface water samples from ten sampling stations in the vicinity of the basin plus two sampling stations in adjacent watersheds have been analyzed for fibers by the method of transmissio
	It can be ·seen by looking at Figure 1 that four of the stations are located upstream or the tailings basin.. These stations are identified as number 101, 103, 111, and 
	112. A statistical examination of the data for these stations demonstrated that the concentrations of fiber levels encountered at these locations are significantly different than the concentration of fibers encountered at associated downstream locations. While the cause of this difference is not discernible by this· analysis, it does suggest that the existence of and/or the activities associated with the tailings basin may be increasing the levels of fibers in adjacent surface waters. 
	Therefore, in conformance with Hct:ion A.iJ. the fiber data collected at these tour s.tations have been grouped together and assessed as representatiVe of 
	•natural origin". The resultant frequency distribution tor fibers was found to be a nonnormal distribution compose4 of 66 observations. For total amphibole fibers the vast majority (64) of the 66 analyses yielded what are termed •Jess · than values". 111. the aentext of t.hia accc.raadum a "ks• tha 'l"tlue" has been 11effned te be en aeenatha for uehiAa tbe Jnoz ate:s llldlt)it eltb&l eueowstucd _, fihere or tbe le rel·M,e: a enwantei ea iif-tbii~nk--an•I••• wu wldi:fii tfie
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	The 95 percent qpper iolerance ~it for a.mphibole fibers for the upstream stations was found to be 15 a 10 fibers per liter. Smee the frequency distri· button was found to be aonnormal, the 95 percent tolerance limit was calculated usins non parametric statistics. Thus• assuming the "natural" amphibole fiber 
	·level does not chance from 19'18 to 1982 levels, it could be expected !\•t In .an infinite number of samples 95\ of the samples would fall below 15 x 10 amphiboles per liter. 
	Figure
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	Based upon this analysis and the provisions of 1ection A. 'I. it is recommended that any discharge of treated basin water to th!&Beaver River· watershed not exceed the "natural level" defined to be 15 :x 10 amphtbole fiben per liter, the 95\ upper tolerance limit for the upstream 1tations. Jf the treatment 1ystem meets this limit at least 95\ of the time and its variability approximates that of the natural 1treams, the discharge should be reasonably renective and comparable to the frequency distnbution of a
	Jn regard to chry.sotile fibers only two out of the 66 upstream samples revealed finite levels of fibers while the remaining 64 samples have been tajulated as "less than values". Both of the finite values· approximated 3 x 10 chrysotile fibers per liter; theretere the 95 percent upper tolerance limit for chrysotilefibers would be 3 x 10 fibers per liter. . · 
	A finite concentration of chrysotile fibers was found in only one of the three samples collected in ~ recovery basin during October, 1983. That value was found to be 30.8 x 10 chrysotile ,ibers per liter while the other two values were less than 4.84 and 5.87 x 10 fibers respectively. Thus, it would appear that the levels of chrysotile fibers in the tailings water do exceed that encountered in the natural background, possibly by at least an order of magnitude. This being the ca'?e and in recognition of the 
	DISCUSSION 
	In light of the evidence that amphibole fibers pose a threat to public health, it could be argued that all fibers should be elimin•ted from the proposed dis• charge of Reserve Mining. However, such an approach would fail to recognize the millions of supposedly equally harmful fibers already being carried by the Beaver River and other sources into Lake Superior. Based upon data collected between 1978 and 1982, the mean concentntion of amp~e fibers in the Beaver River near its confluence with Lake Superior is
	1.06 z 10 amphibole fibers per day into the Lake Superior. 
	Jn contnst the proposed discharge from the RMC tailings basin would involve a flow rate on the order of 2500 gpm or about 5.6 cts. If the effiuent is treated 
	-•
	-

	.. 
	• 
	•
	• 
	to the proposed standard of 15 • 10.amplubole ftber1 PN liter, the maximum· average rate ot discharge tor fibers would be 2.04 x IQ amphibole fibers per day or approximately I percent of the Beaver Biyr loading rate. A11WDing that the treatment facility ia designed to ■fft the IS ~ 10 effluent Imitation 95\ '/ the time, a ■ore typical etfiuent concentraUon 11ay be on the order ot l x 10 fibers/liter. If ·s~ was the case, the average daily discharge would be expected to equal 0.14 x 10 amphibole fibers per d
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	·Beaver River. 
	While any of these loading rates ■ay appear high, it is pertinent to note that prior to the installation of the Mile Post , tailings basin, the daily Res1rve Mining Company direct diacharge to Lake Superior was estimated to contain 10 amphibole fibers (Cook, 1975), 100,000 times the present loading of the Beaver River. 
	I the ■awum discharge to the lake by the RMC being cons!gered in this memo (2.04 x 10 a■phibole fibers per day) represents but 2 x 10 percent of their company's former loading nte. 
	. . Furthermore

	In conclusion, it ia inconceivable that the proposed discharge being recommended in this memorandum will significantly affect the current level of a■phibole fibers in Lake Superior.and the various domestic water supply intakes around the lake. 
	. Furthermore, the projected increased loading of amphibole fiber in the Beaver River system should not exCHd two percent in the long term, and thereby the uses of that ·river should not be restricted as well. 
	While this memorandum has been written to address a proposed diacharge to the Beaver River or one of its.tributaries, the Reserve Mining Ca■pany may also propose to discharge treated basin water directly to Lake Superior. The effiuent limitations given in this memorandum are not necessarily applicable for such a direct diacharge. If such an alternative is punued, the effluent liaitations given here should be reviewed in light of the fiber data available for Lake Superior. 
	A discharge to the Beaver River watenbed offenthe following potential advantages 
	·to a direct . lake discharge: · · 
	1. 
	1. 
	1. 
	The ambient concentrations of amphibole fibers are typically higher in the Beaver River than in Lake .Superior in the vicinity of Silver Bay. . . 

	2. 
	2. 
	The additional water supplied by the discharge may be beneficial in maintaining the trout fisheries throughout the watenbed, parti• cularly during drought conditions. 

	3. 
	3. 
	Tbe streams may provide additional removal of fibers before entering Lake Superior. 


	Figure
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	SUIIJECT: 
	TUJ:: J..ILE POST 7 Tl~ILINGS BASIN 'l'O LAKE SllPl:li.foR"""
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	INTRODUCTION 
	This memorandum will augment my memorandum of February 3, 1984. In that document, recommended effluent limitations were given for the proposed discharge by the Reserve Mining Company (RMC) to the Beaver River or one of its tributaries. In this memorandum, a potential discharge made directly to Lake Superior will be consider~d. ln addition, an update will be provided of what is known about whether chrysotile fibers are present in the basin water. The following recommendations are in accordanc~ with and based
	REC0!-1!-1ENDATIONS 
	1. 
	1. 
	1. 
	If the proposed discharge is made directly to Lake Superior, the coHcentration of amphibole fibers should not exceed 3 x 10 amphibole fibers per.liter. 

	2. 
	2. 
	Any treatment system which may be built to comply with this efflu_ent limitation should be designed for 95\ compliance. 

	3. 
	3. 
	The.proposed discharge need not be limited for chrysotilefibers for either a direct discharge to Lake Superior or a discharge to the Beaver River watershed. This recommendation supersedes statements made in myearlier memorandum in which an effluent limitation of 3 x 10 chrysotile fibers per liter for a discharge to the Beaver River or its tributaries was recommended. 
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	4. 
	4. 
	4. 
	_ Fiber analysis by transmission electron microscope should be 

	'performed at least once per month during periods of discharge. 'l'he analysis should enumerate chrysotile fibers. 

	5. 
	5. 
	No effluent limitation is required for fluoride if the discharge is rnade directly to Lake Superior. 
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	SUPREME COURT RULING 
	As specifically cited in the earlier memorandum, the Supreme Court of Minnesota ruled that any discharge from the tailings basin shall be treated as necessary to conform to the water quality standards. Furthermore, the permittees shall be required to apply best available technology to maintain water quality and to comply with all applicable laws and regulations. 
	SPECIFIED WATER QUALITY STANDARDS 
	With these requirements in mind, the available MPCA and Reserve 
	· data were· reviewed to determine which pollutants in the basin water might prompt water quality problems or cause water quality standard violations in Lake Superior• . 
	_Lake Superior is classified by Minnesota Rule 6 MCAR S 4.8025 as a class lB and-2A water. 'l'hese designations denote that the lake is a trout fishery which is also to be protected for domestic consumption upon disinfection. 
	'l'he data assessed revealed no apparent problems for those water quality parameters for which Minnesota has adopted specificnumerical standards. This is to be expected in the case of a relatively small discharge entering_avei-y large lake. Pollutants which may exceed chronic water quality standards in the dischargewould be promptly diluted within the mi~irig zone. 'l'his would be the fate of the fluoride contained in the basin water. Although·the basin.water has a fluoride concentration of 4 to 6 mg/1, the
	1.5 mg/1 Minnesota water quality standard for Lake Superior would be achieved within the mixing zone since the ambient fluoride concentration for Lake Superior is less than .10 mg/1.Furthermore, based upon a review of the data currently available, no pollutant appears to be present in the basin water at a concentration known to be acutely toxic to aquatic life. 
	AMPHIBOLE FIBERS 
	As was the case for the potential Beaver River discharge, the primary concern becomes the proposed discharge of amphibole and chrysotile fibers. As pointed out-in the earlier memorandum, Minnesota Rules do not specify a numeric water quality standard for either amphibole or chrysotile or a combination of these fibers. 
	As a result, the development of an efflueqt limitation for a potential discharge of these constituents to Lake ~ior regu!re-s ~n .assessment of U.S. EPA criteria and &ckgfi)und f.il>H' data iii? ~~iortl For a thorough discussion of the statutory bas_is 
	•. 
	. . 
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	Figure
	and .the associated methodology for determining effluent limitations in this manner, please refer to the rationale presented in the earlier memo. Suffice it here to say that effluent limitations for a lake discharge will be based upon background natural data for Lake Superior in the same manner as was done for·the Beaver River. 
	~fi order to eomply with the lntenro-i-tne-sectron A.:r:-1.n~-6-MCA!L.L:.::... ,
	L!~8A15+1flic data base selected to aeternulle-i::nc effluent limitations for amphibole fibers ideally should meet the followingcriteria: 
	al be representative of the "background level of the natural origin", . 
	b) 
	b) 
	b) 
	be "reasonably definable", 

	c) 
	c) 
	be normally higher than the specified water qualitystandard, and 

	d) 
	d) 
	be representative of the quality in the vicinity of the discharge. 


	'l'he initial data base selected to perform this assessment were the data collected by the U.S. EPA Environmental Research Laboratory at Duluth. Data collected prior to 1981 were not utilized since these earlier data would have reflected the"adverse impact of the former RMC direct discharge of tailings to the lake•. iS.Snc_!i? ____ _ 
	'-@itSSati01LJ!!-:=i;:h.!lt-di'Scharge in----l-980r-the-fiber-:-~:-t:lle.!a~~­
	boSte::::Da.e•ffd:_ marka8~-~tt-71ppearFt1iat~3:ber·--levna._ in_:.tlie_~3.lls::::,/ :_~roachitIV-a-fairlist~able -egu.il:l~ri~'cmic_en£ration ~ich-·_,,.,
	~ ·~J.Jlighly__y_ar1.able__during_.anc:Lml.lowin_g_
	c_.. _
	JJJajD..r..JU:..QXIII/-­

	[~ Fiber count data performed by transmission electron. microscope (TEM) methods are available at.four 1nunicipal water intakes -Silver Bay, Beaver Bay, Two Harbors, and Duluth. A total of 33 samples were collected between 1981 and 19831 of that nur..ber seven samples were collected at the Silver Bay station. 
	Since one of the primary purposes of collecting the data was to determine how high amphibole fiber levels might go under adverse conditions, approximately one half of the samples were collected on days characterized by storms. These data demonstrated that much higher levels of amphibole fibers are evident during and immediately following storm events, particularly in the vicinity of Beaver Bay. Amphibole fibers levels may increase by an order of ten or even more under such conditions when wind and wave acti
	An examination of the remaining non-storm data indicates that fiber levels were higher at the uplake stations of Duluth and Two 
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	Harbors. This phenomenon is purported to result from the 
	prevailing uplake currents along the north shore of Lake Superior
	coupled with the upswelling of the deeper fiber-laden currents as 
	they enter the shallower Duluth area. These two factors tend to 
	elevate the level of fibers at Duluth relative to the lower, more 
	indicative of natural, concentration of fibers encountered 
	upcurrent of the tailings delta at the Silver Bay· water intake. 
	Thus, the fiber data collected at all three of the stations located downcurrent from Silver Bay are probably not representative of the 
	. natural background concentration of Lake Superior near Silver Bay • This leaves for consideration only the data collected at the Silver Bay water intake during non-storm events, a limited data set of three samples out of the initial 33 observations available. The three remaining observations which best satisfy he four stated standards setting criteria are .5, 1, and 3 x 10 amphibole fibers per lite;-. 
	. 
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	Since this data base is so limited, the use of statistical techniques to determine a 95 I confidence interval is questionable. at best. If the frequency distribution is assumed to be normallydistributed, the est!mated 951 upper tolerance limit would approximate 3.6 x 10 fibers per liter. However, the various available data sets for fibers assessed both in this assessment and the Beaver River watershed assessment have demonstrated that fiber levels fit neither a normal nor a lognormal distribution. If nonpar
	. . . ' 
	Thus, it would appear that 3 x 10amphibole fibers per liter maybe a reasonable estimate of the current background level of fibers in Lake Superior near Silver Bay. It could certainly be arguedthat this concentration and these data do not necessarily reflect the natural level since the lake even upcurrent of the tailingsdelta probably still reflects some residual contamination of amphibole fibers associated with the past discharge of Reserve Mining. On the other hand, however, the limited size of the current
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	Having so defined the background, it is further recommended that any discharge.treated basin watgr to Lake Superior in the vicinity_of Silver Bay not exceed 3 x 10 amphibole fibers per liter. · 
	. 
	.
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	If the treatment system meets this limit at least 95\ of the time 
	and its variability approximates that of the lake, the discharge
	should, in effect, be discharging at natural background levels. 
	Obviously, on any given day the concentration of fibers in the -discharge may or may not exceed that found in the lake, but over 
	the long term the discharge should not elevate the concentration of 
	arnphibole fibers in the lake. 
	Since the completion of the February 3, 1984 memorandum, three additional samples of the basin recovery water have been analyzedfor mineral fibers. The· purpose of collecting these. samples was primarily to determine whether the concentration of fibers has increased since the taconite plant reinitiated operation in early January. The average level of total amphiboie fibers in these three samples increased from 167 to 377 x 10 fibers per liter upon plant st~rtup. 
	CHRYSOTILE FIBERS 
	These three additional samples also provided very needed 
	information in regard to whether the basin water might contain 
	significant levels of chrysotile fibers. As stated in my earlier 
	mer.1orandum, chrysotile fibers were encountered ata finite 
	concentration in one of the three iarlier basin samples. That 
	value was reported to be 30.8 x 10 chrysotile fibers per liter 
	whil~ the other two valges were interpreted to be less than 4.84 
	and less than 5.87 x 10 fibers per liter respectively. 1-t-4s 
	we:rthy to=-nete.~bat d11e te tba Molume eg the auinple aetual!y• 
	fiJtei:ea ia the analssis, the 30.8 ,e 1-9 chryeotile fibers per 
	14ter obserua~ien Nae the ~esult. of=identifying snly thtee · 
	indiuid¥11al fit.ex s in the-analysis-..• 
	While amphibole fiber levels have apparently doubled since plant startup, the new data indicate that chrysotile levels have not increased and may, in fact, not have been significant in the first sampling. The results of all three samples are interpreted to be lefts than values -specifically less than 22.5, 23.1, and 27.7 x 10 fibers per liter. Only one chrysotile fiber was found in the three latest samples indicating that both this solitary fiber ana the.three discrete fibers encountered in the earlier samp
	Based upon these findings it is concluded that insignificant levels of chrysotile fibers are present in the basin water and that the proposed Reserve Mining discharge need not be controlled for 
	• 
	. ' 
	< 
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	chrysotile fibers. This conclusion supersedes my recommendation of February 3, 1984 in which it wes proposed that the discharge should be limited by permit to 3 X 10 chrysotile fibers per liter. This is not to suggest that the basin water does not con.tain some chrysotile fibers; what is being stated is that•based uponavailable data it appears at the present time that the level of chrysotile fibers in the basin water is not significantly different than the level of chrysotile fibers encountered throughout t
	In lieu of limiting the concentration of chrysotile fibers in the permit, it is recommended that the concentration of chrysotile
	fibers continue to be reported in any effluent monitoring of mineral fibers encumbant upon the permittee. This data should provide the information either confirm or reject the conclusions given here.. If chrysotile fibers should ever occur at 
	necessary.to 

	significant concentrations, permit requirements could then be developed at that time if it is deemed necessary to further limit 
	these type of fibers to maintain the applicable water quality 
	standards or water uses. 
	JCW: jae 
	cc: i. Assistant Attorney General Tim K. Scherkcnbach, Assistant Director, Division of Air QualityCurt J. Sparks, P.E., Chief, Pennits Section, Division-of Water Quality
	Eldon G. Kaul 

	Robert G. Criswell, Staff Engineer, Pennits Section 
	Russ C. Felt, Chief, Enforcement Section · 
	Loren K. Voigt, Enforcement Section 
	STATION NP?J!ER 101 102 103 104 
	105 106 
	107 
	108 109 
	110 
	DESCllIPTIONS 07 THE SAMPLING LOCATlONS IN THE MILE POST 7 FlBEll MONITORING PROGRAM 
	LOCATION COMMENT East Branch of Beaver River Upstream of .tailings basin East Branch of·Beaver lliver Downstream of tailingF basin Little Thirtynine Creek Upstream station West Branch Beaver lliver Headwater station in 
	adjacent catchment area Beaver River Downt:tream station Beaver River near proposed 
	point of discharge Downstream station Beaver River at mouth Quantifies load to 
	Lake Superior Bear Lake Isolated nearby lake Split Rock River Control station in 
	different watershed Baptism River Control station in different watershed 
	( (.,~~---
	-

	COMPARISON OF TALINGS BASIN WATER TO MINNESOTA WATER QUALITY STANDARDS APPLICABLE TO THE BEAVER RIVER AND LAKE SUPERIOR 
	MINNESOTA USE TYPICAL APPLICABLE MINNESOTA CLASSIFICATION CONCENTRAtION WATER QUALITY STANDARD OR EPA IN TAILINGS PARAMETER OR CHRONIC TOXICITY CRITERION CRITERION BASIN WAtEI 
	1. 
	1. 
	1. 
	Turbidity 5 TU lB(drinking 2.3 water) 

	2. 
	2. 
	Arsenic 10 ug/1 lB < 5 ug/1 3. Chlorides 50 mg/1 2A(trout 34 mg/1 water) 4. Copper 10 ug/1 2A 1.9 ug/1 


	· 5. Cyanide 10 ug/1 lB < 10 ug/1 6. Fluoride 1.5 mg/1 lB 4.1 ug/1 7. Iron 300 ug/1 lB 290 ug/1 8. Manganese 50 ug/1 lB 18 ug/1 9. Nitrates as N 10 mg/1 lB .74 mg/1 
	10. Phenol 1 ug/l lB < S ug/1 11. Sulfate 250 mg/1 lB 18.2 mg/1 
	12. Zinc 47 ug/1 EPA(trout) '. 1.8 mg/1 13. Barium l mg/1 lB .027 mg/1 14. Cadmium 10 ug/1 lB ,02 ug/1 
	15. 
	15. 
	15. 
	Chromium 20 ug/1 2A < ,S ug/1 

	16. 
	16. 
	Lead .75 ug/1 EPA(trout) .3 ug/1 · 

	17. 
	17. 
	Selenium 10 ug/1 lB < S ug/1 

	18. 
	18. 
	Silver 50 ug/1 lB < 1 ug/1 CONCLUSIONS: 


	l. Except for amphibole fibers and fluoride, the tailings basin water in the untreated state complies with Minnesota water quality standards for drinking water. 
	2, With the possible exception of fluoride the tailings basin water in the untreated state would not be toxic to trout for any of the parameters tabulated above. Furthermore, the MPCA staff is not aware of any other contaminant in the basin water which exceeds the concentration toxic to trout. 
	; 
	6 MCAR § 4.11014 iu,,_J Pollution Control Agency 
	~u,Jpp, 7 A/,.iL-l ~ poflutants of human activity which are comparable in nature and significance ,r ,_ O. with those of natural origin. The natural background level may be used in-k~ stead of the specified water quality standard as a maximum limit of the addition of pollutants, in those instances where the natural level is lower than the specified standard and reasonable justification exists for preserving the quality to that found in a state of nature. 
	-

	In the adoption of standards for individual intrastate waters, the agency will • i-
	be guided by the standards set forth herein but may make reasona!>le. modifi
	be guided by the standards set forth herein but may make reasona!>le. modifi
	be guided by the standards set forth herein but may make reasona!>le. modifi
	-

	. 
	~~ 
	~ 

	cations. of the same on the basis of evidence brought forth at a public h1/'. 8,; if it is shown to be desirable and in the public interest to do so in order to encourage the best use of the intrastate waters or the lands bordering such 
	cations. of the same on the basis of evidence brought forth at a public h1/'. 8,; if it is shown to be desirable and in the public interest to do so in order to encourage the best use of the intrastate waters or the lands bordering such 
	.-L· ~ ~ it. f w 

	intrastate waters. 
	intrastate waters. 

	. 
	. 
	\ 

	8. Non-degradation. Waters which are of quality better than the estab­
	8. Non-degradation. Waters which are of quality better than the estab­

	lished standards shall be maintained at high quality unless a determination is 
	lished standards shall be maintained at high quality unless a determination is 

	made by the agency that a change is justifiable as a result of necessary eco­
	made by the agency that a change is justifiable as a result of necessary eco­

	nomic 
	nomic 
	or social development and will not preclude appropriate beneficial 

	present and future uses of the waters. Any project or development which 
	present and future uses of the waters. Any project or development which 

	would constitute a source of pollution to waters of the state shall be required 
	would constitute a source of pollution to waters of the state shall be required 

	to provide the best practicable control technology currently available not 
	to provide the best practicable control technology currently available not 

	later than July 
	later than July 
	1, 
	1977 and the best available technology economically 

	achievable not later than July 1, 1983, and any other applicable treatment 
	achievable not later than July 1, 1983, and any other applicable treatment 

	standards as 
	standards as 
	defined by and in accordance with the requirements of the 

	Federal Water Pollution Control Act, 33 U.S.C. 1251 et. seq., as amended, in 
	Federal Water Pollution Control Act, 33 U.S.C. 1251 et. seq., as amended, in 

	order to maintain high water quality and keep water pollution at a minimum •. 
	order to maintain high water quality and keep water pollution at a minimum •. 

	In implementing this policy, the Administrator of the U.S. Environmental 
	In implementing this policy, the Administrator of the U.S. Environmental 

	Protection Agency will be provided with such Information as he requires to 
	Protection Agency will be provided with such Information as he requires to 

	discharge his responsibilities under the Federal Water Pollution Control Act, 
	discharge his responsibilities under the Federal Water Pollution Control Act, 

	as amended. 
	as amended. 


	9. Variance from standards. In any case where, upon application of the responsible person or persons, the agency finds that by reason of exceptional circumstances the strict enforcement of any provision of these standards would cause undue hardship, that disposal of the sewage, industrial waste or other waste is necessary for the public health, safety or welfare; and that strict conformity with the standards would be unreasonable, impractical or not feasible under the circumstances; the agency in its discre
	B. Water use classifications-all intrastate waters of the state. Based on considerations of best usage in the interest of the public and in conformance with the requirements of the applicable statutes, the intrastate waters of the state shall be grouped into one or more of the following clasaes: 
	4 
	. . 
	Figure
	expressing li~itations In terms of c~ncentrati~n as well as mass encoura.~-tb'. proper operation of a treatment facility at all times. In the absence of . • al1on limits, a permittee would be able to increase its effluent con . ··· ···· · educe its 
	-----·---...._ . 
	level of treatment) during low flow · .,., · its .-ba uent limits. Concentration limit ·scourage the in efficiency low flow perio JlQ'flU~e--i:n'OJ~ operati tment un . , all times. 
	Figure
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	flow th'1 Jould concu · It in an incr~ in pollutant concentration). li!-l) 
	summa'riR, the appli~~(· ncentration i1m~ should bbca.,ce---~-~~_:)
	1
	determi •.. on b e professional jud~~nt of the p~:writer. 
	I , / . • 
	It~be noted that the long-term average flow should be used 
	o calculate 
	both the monthly average and daily maximum concentrations. The use o term average flow is most appropriate for the calculation of concentration Ii \. s i'\ because it will reflect the range of concentrations that could be expected in a---------\ \ operated plant. The use of the maximum daily flow is. not appropriate to determ~---1~~--=--J concentration limits from the mass limitations because it will reduce the concentration below the value which could be expected in a well operated plant. Altematively, use
	Figure

	Example 1: 
	Example 1: 
	An industrial facility (leather tanner) is subject to effluent llmitations guidellnes based on its rate of production. The permit writer calculates the appllcable mass-based limits based on the long-term production rate at the facility and Incorporates the mass limits in accordance with 40 CFR §122.45(f)(1). 
	In reviewing the past inspection records for the facility, the permit writer notes that while the facility is generally in compliance with its mass llmits, the effluent flow and concentration vary widely. To ensure that the treatment unit is operated properly at all times, the permit writer determines that concentration­based limits are also appropriate. The permit writer consults the EPA Development Document for the leather tanning effluent limitations guidelines and bases the concentration-based limits on
	~ NPDES Permit Writers' Manual -67 
	Figure
	Example 2: 
	Example 2: 
	For Company A, the mass limits for pollutant X have been set at 260 lbs/day and 390 lbs/day monthly average and daily maximum, respectively. What are the monthly average concentration limitations in milligrams per liter (mg/I) using both an average flow of 0.9 mgd and the low flow of 0.6 mgd? Note: 
	8.34 is a conversion factor with the units (lbs/day)/(mgd)(mg/1). 


	Discussion: 
	Discussion: 
	Monthly average limit (based on average flow): 260 x 0.9 mgd) =35 mall 
	lbs/day/(8.34 

	Monthly average limit (based on low flow): 260 x 0.8 mgd) =52 ma/I 
	lbs/day/(8.34 

	This is almost 150 percent more than the concentration during average flow! 
	In determining applicable effluent concentration limitations, the monthly average and dally maximum mass limits dMded by the average flow will provide appropriate concentrations. 
	Monthly average limit: 260 X 0.9 mgcl) = 35 mall 
	lbs/day/(8.34 

	. Daily maximum limit: 390 x 0.9 mgd) = 52 ma/I 
	lbs/day/(8.34 


	5.1.4 Best Professional Judgment Permit Limits 
	5.1.4 Best Professional Judgment Permit Limits 
	Best Professional Judgment (BPJ)-based limits are technology-based limits derived on a case-by-case basis for non-municipal (industrial)· facilities. BPJ limits are established in oases where ELGs are not available for, or do not regulate, a particular pollutant of concern. BPJ is defined as the highest quality technical opinion developed by a permit writer after consideration of all reasonably available and pertinent data or information that forms the basis for the terms and conditions of a NPDES permit. 
	The authority for BPJ is contained in Section 402(a)(1) of the CWA, which authorizes the EPA Administrator to issue a permit containing "such conditions as the Administrator determines are necessary to carry out the provisions of this Act" prior to taking the necessary implementing actions, such as the establishment of ELGs. During the first round of NPDES permits in the early-to-mid-1970s, a majority of permits were based on the authority of Section 402(a)(1) of the (;WA. These first round so-called best e
	68 -~ NPDES Permit Writers' Manual 
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	control continues, the use of BPJ conditions in pennits has again become more common. However,.the statutory deadline for compliance with technology-based effluent limits (including BPJ-based pollutant limits) was March 31, 1989. Therefore, compliance schedules cannot-be placed in pennits to allow for extensions in meeting BPJ pollutant limits. 
	BPJ has proven to be a valuable tool for NPDES pennit writers over the years. Because it is so broad in scope, BPJ allows the pennit writer considerable flexibility in establishing pennit tenns and conditions. Inherent in this flexibility, however, is the burden on the pennit writer to show that the BPJ is reasonable and based on sound engineering analysis. If this evaluation of reasonableness does not exist, the BPJ condition is vulnerable to a challenge by the pennittee. Therefore, the need for and deriva
	Establishment of BPJ Permit Limits 
	Establishment of BPJ Permit Limits 
	The NPDES regulations in 40 CFR §125.3 state that pennits developed on a case-by-case basis under Section 402(a)(1) of the CWA must consider (1) the appropriate technology for the category class of point sources of which the applicant is a member, based on all available infonnation, and (2) any unique factors relating to the applicant. To set BPJ limits, a pennit writer must first detennine a need for additional controls beyond existing ELGs. The need for additional controls may be the result of the facilit
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	was necessary). Information contained in the appropriate "Development Document" should assist permit writers in making this determination. 
	In setting BPJ limitations, the permit writer must consider several specific factors as they appear in 40 CFR §125.3(d). These factors, which are enumerated below, are the same factors required to be considered by EPA in the development of ELGs and, therefore, are often referred to as the Section 304(b) factors: 
	• For BPT requirements: 
	-The total cost of application of technology in relation to the effluent reduction benefits to be achieved from such application 
	-The age of equipment and facilities involved* The process employed* The engineering aspects of the application of various types of control techniques* Process changes* Non-water quality environmental impact including energy requirements* 
	• 
	• 
	• 
	• 
	For BCT requirements: 

	All items in the BPT requirements indicated by an asterisk (*) above The reasonableness of the relationship between the costs of attaining a reduction in effluent and the effluent reduction benefits derived The comparison of the cost and level of reduction of such pollutants from the discharge of POTWs to the cost and level. of reduction of such pollutants from a class or category of industrial sources 

	• 
	• 
	For BAT requirements: 


	All items in the BPT requirements indicated by an asterisk (*) above -The cost of achieving such effluent reduction. 
	A permit writer must consider each of these factors in establishing BPJ-based conditions in permits. Since BPJ contains an element of judgment or educated opinion, a permit writer with the proper tools should be able to establish BPJ conditions in permits that are both technically sound and reasonable. 
	A technically sound and reasonable permit is not likely to be successfully challenged by the permittee or a third party. In this context, "technically sound permit conditions" means that the conditions are achievable with existing technology. 
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	Figure
	"Reasonable" means that the conditions are achievable at a cost that the facility can afford. Historically, some of the other factors, such as age, process employed and non-water quality impacts have assumed lesser importance than the technical and economic feasibility evaluations. 
	BPJ Permitting Tools and References 
	Permit writers can develop BPJ limits using one of two different methods. A permit writer can either transfer numerical limitations from an existing source such as from a similar NPDES permit or an existing ELG, or derive new numerical limitations. Numerous tools and references for BPJ permit writing exist. As one gains experience drafting BPJ permits, it is common practice to rely on some references· more than others. Exhibit 5-5 lists references and provides some examples for selected BPJ data sources tha
	Most of the tools and references listed in Exhibit 5-5 can be used to derive new BPJ-based permit limits. They provide information related to the expected performance of wastewater treatment systems. For example, the Treatability Manuaf and associated data base provides treatability information for over 1,400 pollutants. Information collected for use in developing effluent guidelines and standards can also provide treatability data for a significant number of pollutants and for a variety of types of industr
	Since best management practices (BMPs) can also be used by permit writers as the basis for effluent limits, the Guidance Manual for Developing Best Management . Practices6 can be used by permit writers to identify potentially applicable BMPs that could be used for the facility to be permitted. In addition, Storm Water Management 
	USEPA (1980). Treatablllty Manual, Volumes I -V. EPA-600/8-80-042a-e. Office of Research and Development. 
	4

	USEPA (1991). Technical Support Document tor Water Quality-Based Toxics Control. EPA505/2-90-001. Office of Water Enforcement and Pennlts. 
	5
	-

	USEPA (1993). Guidance Manual tor Developing Best Management Practices. (BMPs)..EPA833-B-93-004. Office of Water. 
	6
	-
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	EXRTRIT 5-5 BPJ Permitting Tools 
	EXRTRIT 5-5 BPJ Permitting Tools 


	• 
	• 
	• 
	Abstracts of Industrial NPDES Permits 

	• 
	• 
	Treatability Manual and Data Base 

	• 
	• 
	NPDES Best Management Practices Guidance Document 

	• 
	• 
	Guidance Manual for Developing Best Management Practices (BMPs). EPA 833-8-93-004. (USEPA, 1993) Office of Water and Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans and Best Management Practices. EPA 832-R-92-006. (USEPA, 1992) Office of Water. . 

	• 
	• 
	Technical Support Document for the Development of Water Quality-based Permit Toxic Control 

	• 
	• 
	Workbook for Determining Economic Achievablllty for NPDES Permits 

	• 
	• 
	National Environmental Investigation Center reports on specific facilities 

	• 
	• 
	Toxicity reduction evaluations for selected industries 

	• 
	• 
	Industry experts within EPA Headquarters, Regions, and States 

	• 
	• 
	• 
	Effluent guidelines development Information 

	CWA Section 308 questionnaires Screening and verification data Development documents Contractor's reports Proposed regulations Project Officers 

	• 
	• 
	Permit Compliance System data 

	• 
	• 
	• 
	Permit/compliance .file information 

	Previous NPDES application forms Discharge Monitoring· Reports Compliance Inspection reports 

	• 
	• 
	Other media permit files (e.g., Resource Conservation and Recovery Act (RCRA) permit applications and Spill Prevention Countermeasure and Control (SPCC) plans) 

	• 
	• 
	Literature (e.g•• technical Journals and books). 


	for Industrial Activities: Developing Pollution Prevention Plans and Best Management Practicescan be used by pennit writers responsible for establishing BPJ pennit limits for stonn water discharges. 
	7 

	USEPA (1992). Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans and Best Management Practices. EPA 832-R-92-006. Office of Water. 
	7
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	To assist permit writers in identifying other NPDES permits from which technology-based effluent limits can be transferred, EPA has developed the NPDES Industrial Permit Abstracts9. The abstracts are a compilation of NPDES permits issued by authorized State agencies and EPA Regional offices to a variety of non­municipal dischargers. The abstracts assist permit writers by providing rapid access to permit information in a standardized, cross-referenced and easy-to-read format. 
	As previously discussed, permit writers must consider the costs to comply when establishing BPJ permit limits for toxic and nonconventional pollutants. To assist permit writers in determining whether the estimated costs are reasonable for the facility to be permitted, a· draft document, Workbook for Determining Economic Achievability for National Pollutant Discharge Elimination System Permits9, has been developed. This guidance document provides a step-by-step procedure for permit writers to determine the e
	BPJ Statistical Considerations 
	The quality of the effluent from a treatment facility will normally vary over time. If BODdata for a typical treatment plant are plotted against time, the day-to-day variations of effluent concentrations can be seen. Some of this behavior can be described by constructing a frequency-concentration plot. From this plot, one can see that for most of the time, BODconcentrations are near some average value. Any treatment system can be described using the mean concentration of the parameter of interest (i.e., the
	6 
	5 

	Permit limits are generally set at the upper bounds of acceptable performance. As required at 40 CFR §122.45(d), two expressions of permit limits are.required-an average monthly limit and a maximum daily limit. The use of average and maximum limits can vary depending on the effluent guidelines and water quality criteria that are consulted. Instantaneous maximums, daily averages and daily maximums, weekly averages, and monthly averages are all commonly used limitation expressions. 
	USEPA (1993). NPDES Industrial Permit Abstracts 1993. EPA-833/8-93-005. Office of Water. 
	8

	USEPA (1982). Workbook for Determining Economic Achievabi/Jty for National Pollutant Discharge Elimination System Permits (DRAFT). Permits Division Prepared by Putnam, Wayes & Bartlett, Inc. 
	9

	~ NPDES Permit Writers' Manual -73 
	Figure
	' . .. 
	. 

	Generally, the definitions are consistent with those set forth in the Glossary of this 
	manual. 
	If permit limits are set too lenient relative to the long-term average, a discharger not complying with expected performance will not exceed the limits. If permit limits are set too stringently, a discharger that is complying with expected. performance may frequently exceed the. limits. It is important to note that statistical variability is already built in with respect to the ELGs, and the permit writer may not perform a separate evaluation in those cases where a permit limitation is derived from a guidel
	When developing a BPJ limit, permit writers can use an approach consistent with EPA's ELG statistical approach. Specifically, the dally maximum limitation can be calculated by multiplying the long-term average by a daily variability factor. The monthly maximum limitation can be calculated similarly except that the variability factor corresponds to the distribution of monthly averages instead of dally concentration measurements. 
	The daily variability factor is a statistical entity defined as the ratio of the estimated 99th percentile of a distribution of daily values divided by the mean of the distribution. Similarly, the monthly variability factor is typically defined as the estimated 95th percentile of the distribution of 4-day averages divided by the mean of the monthly averages. 
	A modified delta-lognormal distribution can be fit to concentration data. 
	Variability factors can then be computed for a facility distribution. The modified delta­
	lognormal distribution models the data as a mixture of non-detect observations and 
	measured values. This distribution is often selected because the data for most 
	analytes consists of a mixture of measured values and non-detects. The modified · delta-lognormal distribution assumes that all non-detects have a value equal to the 
	detection limit and that the detected values follow a lognormal distribution. 
	For more detans on EPA's use of statistical methods for developing ELGs, refer to Development Document for Effluent Limitations Guidelines and Standards for the 
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