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Dana Dean, P.E.
Associate Director
Utah Division of Oil, Gas and Mining
P.O. Box 145801

1594 West North Temple, Suite 12t0
Salt Lake City, Utah 84114-5801

October 2l.20ll

Crandall Canyon Mines. C/015/032
Change to Appendix 7-65
Response to Citation 10073

Dear Ms. Dean:

Enclosed are six (6 ea) copies of a change to AppendixT-65, "Crandall Canyon Mine, Mine
Discharge Water Iron Treatment Facility". This submittal specifically addresses the requirements
for abatement of Citation 10073, and the deficiencies cited in Task 3827. As per ourrecent
discussions, I have omitted any reference to materials related to future long-term treatment costs,
since this subject is being formally adjudicated at higher levels, and is no longer considered
pertinent within the venue of the MRP.
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APPLICATION FOR PERMIT PROGESSING

Permit Change tr New Permit tr ll Renewal tr ll Transfer o ll Exploration tr ll Bond Release tr Permit Number: 01 5/032

F***"*hangetoAppendix7.65,reSponSetoCitation10073,and

response to deficiencies cited in Task 3827

Mine: Grandall Canvon Mines

Permittee: GENWAL Resources, Inc.

Description, include reason for application and timing required to implement:.

fnatrclions: ,fytu ,r $'r/ryasto arry ol he fry I quodlions (gny), subnil lhe applkt t.,r to tt'€ gl La,€ Ofce. o.harwis€., W nay subnit lt to Wr ct nalbr spsd€ri6d.

o Yes Mruo 1. Change in the size of the Permit Area? acres Disturbed Area? acres a increase o decrease.

{ves nNo 2. lstheapplicationsubmittedasaresultof a DivisionOrder? NU - l0 A
o Yes o 3. Does application include operations outside a previously identified Cumulative Hydrologic lmpact Area?

n Yes #ruo 4. Does application include operations in hydrologic basins other than as currently approved?

o Yes o 5. Does application result from cancellation, reduction or increase of insurance or reclamation bond?

o Yes q/ruo 6. Does the application require or include public notice/publication?

o Yes o 7. Does the application require or include ownership, control, right-of-entry, or compliance information?

n Yes VNo 8. ls proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

! Yes oNo 9, ls the application submitted as a result of a Violation? | DD} 3
! Yes o 10. ls the application submitted as a result of other laws or regulations or policies? Explain:

t o 11. Does the application affect the surface landowner or change the post mining land use?

*No 12. Does the application require or include underground design or mine sequence and timing?

o Yes *No 13. Does the application require or include collection and reporting of any baseline information?

n Yes Vtrto 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

o Yes o 15. Does application require or include soil removal, storage or placement?

n Yes o 16, Does the application require or include vegetation monitoring, removal or revegetation activities?

o Yes o 17. Does the application require or include construction, modification, or removal of surface facilities?

o Yes VNo 18. Does the application require or include water monitoring, sediment or drainage control measures?

$ ves uNo 19. Does the application require or include certified designs, maps, or calculations?

o Yes o 20. Does the application require or include subsidence control or monitoring?

n Yes o 21. Have reclamation costs for bonding been provided for?

n Yes Vr,ro 22. Does application involve a perennial stream, a stream buffer zone or discharges to a stream?

o Yes o 23. Does the application affect permits issued by other agencies or permits issued to other entities?

o Attach 3 complete copies the applicatlon

I hereby certify that
application is true and
reference to commitme

it and that the information contained in this
belief in all respects with the laws of Utah in
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File Folder # 3

Application for
Detailed Schedule

Permit Processing
of Ghanges to the MRP

I "Application:
rElange to Appendix 7-65, response to Citation 10073, and response to
deficiencies cited in Task 3827

Permit Number: 015/032

Mine: CRANDALL CANYON MINESA

Permittee: GENWAL RESOURCES

Provide a dehiled listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit application. Individually list all maps and drawings which are to be added, replaced, or removed from he plan.
Include changes of the table of conbnts, section of the plan, pages, or other information as needed to specitically locate,
identifo and revise the existino minino and reclamation plan. Includo Dase, sedion and drawins numbers e3 Dart ofthe descdption.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

tr ADD tr REPLACE tr REMOVE ,&^,ru---J,n -?-45 :

tr ADD tr REPLACE tr REMOVE
lf

D ADD EPLACE tr REMOVE

t

T\rgatrr$s r e H

tr ADD tr REPLACE EMOVE At+o.L,* .--1 z
tr ADD tr REPLACE EMOVE A r1^rL*,^r.-*f 4
tr ADD tr REPLACE MOVE A+-I o.l1^a*^{ q

D tr REPLACE tr REMOVE AlfiatL,,*-r- { A L\ R.^, l{ J,r-tol*
tr ADD tr REPLACE D REMOVE ( a /C 'fo €xrg+'.,*r d rtrl i,^.s I

ra

tr ADD tr REPLACE tr REMOVE Allzt L.r^*.*{ lo ( nv-i,,s s s. Lrl#.'
loo tr REPLACE tr REMOVE

r-
I ADD tr REPI.ACE tr REMOVE

! ADD tr REPI.ACE tr REMOVE C.t-,l*s 1 fe+{ :

tr ADD EPI-ACE tr REMOVE -.t* 1-xiii -T-4D . -l-4l
tr ADD tr REPLACE tr REMOVE

{ I ,

tr ADD tr REPLACE tr REMOVE

I ADD tr REPI-ACE ! REMOVE

tr ADD tr REPLACE ! REMOVE

tr ADD tr REPLACE ! REMOVE

tr ADD D REPI.ACE tr REMOVE

tr ADD tr REPI-ACE ! REMOVE

tr ADD tr REPI-ACE ! REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPI.ACE tr REMOVE

Any other spocific or lpsciat instructiom Gquired for insertion ofthb proposal into th€ Mining and Reclemalion pf""f iliE$HIVED
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PLATE NUMBER

PLATE 7.1

PLATE 7-2

PLATE 7-3

PLATE 7.4

PLATE 7-4A

PLATE 7.5

PLATE 7-5A(1,2)

PLATE 7.58

PLATE 7-5C

PLATE 7.6

PLATE 7.6A

PLATE 7.7

PLATE 7-8

PLATE 7.9

PLATE 7.IA

PLATE 7.IL

PLATE 7.12

PLATE 7.13

PLATE 7.14

CHAPTER 7

LIST OF PLATES

DESCRIPTION

Crandall Creek Plan and Profile

Crandall Creek Cross Sections

Proposed Pond Details

Deleted

Deleted

Drainage Map

As-Built Cross Sections

Deleted

Watershed Boundary Map

Deleted

Deleted

Exploration Drill Hole and Hiawatha Coal Outcrop Locations

Blind Canyon Watershed Land Types

Tenatek Blind Canyon Watershed Subsidence Modeling

Blind Canyon Watershed Land Types & Drainage

Pre & Postmining Blind Canyon Topography

Seep and Spring Locations

DELETED

Groundwater Rights

7-xiii



Ground Wnter

Springs

I SP-30 No Side Lower Crandall
2 SP-36 No Side Lower Crandall
3 SP-58 Forks of Crandall Crk.
4 SP2-24 Top of East Mountain
5 SP2-9 Top of East Mountain
6 SP47A Pt No of Crandall Mine
7 SP I-3 Top of East Mountain
I SP I - l 9 Top of East Mountain
q SP I -22 Top of East Mountain
l0 SP I -33 Upper Joe's Valley
I I SPI -47 tlpper Joe's Valley
12 SPz-l Upper Joe's Valley
l3 SPI-q Top of East Mountain
14 SPI-24 Top of East Mountain
l5 LB-SA Little Bear Canyon
l6 LB-7 l,ittle Bear Canyon
17 LB-7A Little Bear Canyon
l8 LB-78 Little Bear Canyon
l9 LB-7C Little Bear Canyon
20 LB- 12 Little Bear Canyon
21 SP-79 Huntington Canyon trib,
22 Little Bear Spring
23 SP- 18 Shingle Canyon
24 SP-22 Shingle Canyon

In-Mine Monitoring Wells + t

I DH-l Main Nonh (Dry)
2 DH-z In Sealed Area
3 MW-l At Portals
4 MW-2 At Mouth of Main East
5 MW-3 In Sealed Area
6 MW-4 In Sealed Area
7 MW-s Destroyed
I MW-6 Main South (DEEP)
I MW-6a Main South (lt{o of Dike)
10 MW-7 Main West
11 MW-8 Main South (So of Dike)

Tnble ?-10 Water Monitoring Program

Flow and field parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
F low, field parameters, and Table 7-4 pararneters quarterly
Flow, tield parameters, and Table 7-4 parameters quarterly
Flow and field parameters quarterly
FIow and field parameters quarterly
Flow and field parameters quarterly
Flow and field parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow and field parameters quarterly
Flow and field parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow and field parameters quarterly
Flow, field parameters, and Table 7-4 panmeters quarterly
Flow, field parameters quarterly
FIow, field parameters quarterly
Flow, field parameters quarterty
Flow, field parameters quarterly
Flow, field parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow, field parameters, and Table 7-4 parumeters quarterly
FIow, field parameters quarterly.
Flow, filed parameters quarterly.

Flow, field parameters, and Table 7-4 parameters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow, field parameterso and Table 7-4 parameters quarterly
Flow, field parameters, and Table 7-4 pararrteters quarterly
Flow, fietd parameters, and Table 7 -4 parumeters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly
Flow, field parameters, and Table 7 -4 parumeters quarterly
Flow, field parameters, and Table 7-4 parumeters quarterly
Flow, field parameters, and Table 7-4 parwneters quarterly
Flow, field parameters, and Table 7 -4 parumeters quarterly
Flow, field parameters, and Table 7-4 parameters quarterly

Monitoring of all In-Mine Monitoring wells has been discontinued since the mine was sealed up
following the 2007 collapse of the mine. (See Plate 7-18 for locations)

** Note:
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Surface Water

Streams

I

7
4
J

4

5

6

7

8

9

r0
ll
t2

Upper Flume Crandall Creek
Lower Flume Crandall Creek
Horse Canyorr Creek
Blind Canyon Clreek

Irrdian Creek
IBC-I
Section 4 Creek
Section 5 Creek (lower)
Section 5 Creek (Upper Right Fork)
Section 5 Creek (Upper Left Fork)
Little Bear Creek
Shingle Creek

F low, field parameters, and Table 7-8 parameters quarterly
F low, field parameters, and 'fable 7-8 parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, field parameters, and 'l'able7-8 parameters quarterly
F-low, field parameters, and l-able 7-8 pararneters quarter'ly
Flow, field parameters, and Table 7-8 pararneters quarterly
Flow, field parameters, and Table 7-8 pararneters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow and field parameters quarterly
Flow and field parameters quarterly
Flow, field parameters, and Table 7-8 parameters quarterly
Flow, Field parameters quarterly.

UPDES

l 00t
2 002

Sediment Pond Discharge Flow, field parameters, and UPDES parameters per occutrence
Mine Water Discharge FIow, field parameters, and UPDES parameters monthly

Mine Ilischarge

I Pre-002 Pre-treated Mine Water

Ledge seep water flow:

Flow, freld parameters and Table 7-4( ) parameters monthly

The treatment ar€a is separated from the portal bench above by a massive sandstone ledge of bare sandstone rock.
There are several seeps emanating frorn this ledge and this seep water drains down the ledge toward the area of
the settling basin. Based on previous measurements, the flow is minimal (approxirnately 2-5 gpm), but constant.
A concrete trough has been poured behind the existing retaining wall (between the ledge rock and the back ofthe
wall) to collect this seepage water and route it through a 4" PVC pipe to the settling basin overflow culvert inlet.
In this manner the seepa.ge water is contained, can be monitored, and is also subject to treatrnent thru dilution.
The flow data collected from monitoring this seep will be provided to the Division and will assist in determining
the most appropriate geotechnical method for future reclamation ofthis area, i.e., final reclamation, Monitoring
will be conducted monthly, although freezelthaw conditions in winter months will have to be factored into

. interpreting the data. The monitoring information will be provided to the Division (via email) prior to the end of
each month and will continue until the Division determines that it is no longer necessary, and at a minimum, until
such time as the revised final reclamation plan has been approved, since this information will be needed in order
to properly design t}e approximat+original-contour requirernents for the 'bld loadout area".

7 -4r





APPENDIX 7-65

CRAhIDALL CAI\TYON MIhIE

MNE DISCHARGE WATER
IRON TREATME}*IT FACILITY

Discussion
Attachment 1 Maelstrom Oxidizer [Jnit
Attachment2 ***d<*d<**DELETED, ocToBER,20l l*{€******
Attachment 3 Pit Liner Information
Attachment 4 *****{€**DELETED, OCTOBER,20I l *r*l({<'t d€:F

Attachment 5 *tttt***DELETED, OCTOBER,20I 1**'Fttt{€*
Affachment 6 Drainage Information
Attachment 7 Safety Factor Determination
Attachment 8 Construction Specifications and Drawings
Attachment 9 Temporary [Jse of Crandall Sediment Pond
Attachment l0 MSDS Sheets for Nalco 7763 andNalco 8187



DISCUSSION

BACKGROUND

As a result of the Crandall Canyon Mine disaster of August 6, 2007,the mine has been
de-activated and the portals have been sealed. Mine water inflow has built up to the extent that
water is now discharging fiom the portals and is discharged through a 12" pipe into Crandall
Creek under UPDES pemrit UT0024368. fhe mine is presently discharging approximately 500
gallons per minute, with the flow fluctuating with barometric pressure and seasons. In early
2009 the iron concentrations in the water began to exceed UPDES limits. By the summer of
2009, Crandall Creek below the mine began to display an orange discoloration from the iron
staining, resulting in violations from both DOGM and Division of Water Quality. Because there
is no way to treat the water underground the company has constructed an aeration treatment
system located on the surface in the "old loadout" area, immediately below the portal bench. In
concept, the facility consists of three basic components; l) an aeration devise (a.k.a.,
"tnatclstronl" unit) which allows atmospheric oxygen to chemically react with the dissolved iron
in the water, thereby creating iron particulates, 2) a chemical injcction system which adds a
coagulant (ahead of the maelstrom) and a flocculant (after the maelstrom), to enhance particle
settling, 3) a sludge re-circtrlation system to provide additional seed particles for enhancecl
particle fbrmation, 4) a settling basin which allows the iron particulates to settle out of the water,
and 5) a series of strction tttbe located in the settling basin to aid in cleaning the sludge from the
system' (See Attachment I for the construction specifications and engineering drawings for the
facility. Attachment 8 also contains an as-built drawing of the treatment facility as of October,
2011. It shotrld be noted that construction is on-going as new improventents continue to be
added.)

INSTALLATION OF SETTLING BASIN

A new 12" HDPE pipeline has been tapped into the existing discharge line from the mine
near the upper portals and extends to the new facility. It is equipped with shutoff valves, which
allows the flow of mine water to be routed down to the treatment facility, or bypassed directly to
the existing UPDES outfall. This line is supported by cables attached to bolts drilled into the
ledgerock and epoxied in place.

The settling basin is contained on three sides by * earthen berm constructed from a
structural granular borrow material. The berm was constructed in 8" lifts and compacted to g0%
density using vibratory sheeps-foot mechanical compacting equipment, and the embankments do
not exceed2.5HllV sideslopes, As shown in AttachmentT,the berm has been designed and
constructed to achieve a 1.3 safety factor. AttachmentJ also includes geotechnical information
about the granular borrow material used for construction of the berm. The settling basin and
berm are constructed in the areapreviously referred to as the "Old Loadout Area". To make
room for this old loadouto a large enclave was blasted out of the solid ledgerock in the past. This
blasted rock was then used as fiIl material to extend the loadout area, and to construct the



adjacent Forest Service road. T'his area was originally compacted for construction purposes, but
was also compacted even more through many years of loading operations involving loaded trucks
and front-end loaders operating on the site. Prior to constructing the settling basin berm all loose
material was removed from the site, revealing the underlying compacted rock subsurface.
Therefore, the fbundational material for the berm and basin is either the solid sandstone bedrock
from the original ledgeo or else the highly compacted rock material located next to it. Refer to
Figure I of Attachment 8, which shows the extent of the solid bedrock underlying the basin and
berm. It should also be noted that the inner portion of the basin containment is eonstructed from
aprs-existing concrete wall. T'his wall is a massive 12" thick, reinf'orced concrete structure
which was part of the original "old loadout" system.

The berm is ringed on top with a double row of concrete Jersey barriers placed side-by-
side with the intervening space filled with earthen material for added stability. The remaining
side of the basin is constructed fromthe 12" thickpre-existing concrete wall mentioned above.
The Jersey barriers on the earth berm, along with the existing concrete wall left over from the old
loadout, define the limits of the settling basin, The bariers also provide public safety by
keeping vehicular traffic, foot traffic and animals from entering the basin area.

The interior of the basin is lined with a pit liner similar to that used for containing drilling
fluids in drilling operations. (See Attachment 3 for additional information on the liner material.)
The pit liner is secured around the perimeter by tucking it into the space between the balrier
walls and backfilling with earth material. A felt underlining was also placed down before
(below) the pit liner to provide protection against damage. A chain link fence is installed around
the basin atop the baniers to provide additional public security.

The outslopes of the berm have been covered with a layer of gravel to help prevent
erosion and maintain stability. Also, the outer toe of the berm located adjacent to the Forest
Service road has been annored with concrete jersey barriers sufficient to prevent potential
erosion from surface runoff along the road.

Prior to constructing the berm and placing the pit-liner, an underdrain system was
installed in the area of the basin. This underdrain system consists of cleaned drain rock and
perforated drainpipe placed in a trench running along the upper toe of the berm at the lower
(down-dip) end of the basin. The drain is then routed in a buried 4" pipe to the main discharge
line. This underdrain system is designed to carry any water, possibly coming from pin-hole leaks
in the pit liner, directly out from the basin so that it cannot saturate any portion of the berm. The
pit liner is fabricated and fused as a single piece and is not expected to leak, but the underdrain
system was installed as a measure of added insurance. As mentioned previously, the berm has
been constructed on the site of the old loadout which was constructed on both solid rock blasted
out of the ledge, and on previously compacted structural fill material.

INSTA,LLATION OF THE MAELSTROM UNIT

The treatment facility consists of a manufactured mechanical aeration device knor-ryn as



the "Maelstrom Oxidizer Unit". (See Attachment I for additional information regarding this

unit.) 'Ihis oxidizer unit consists of a pre*fabricated high-density plastic structure equipped with

a series of baffles and a20 hp blower. 'l-he mine water is t'ed into one end of the rrnit where it
then travels a serpentine route over and under the baffles, and at the same time, a large volume of
air is forced through the water by way of a number of nozzles located in the bottom of the unit.

The unit has been sized ac)cording to the antioipated flow rate, such that the dissolved oxygen in

the water as it exits fiom the unit is nearly 100%. The high oxygen content then reasts

chemically to change the dissolved iron from the l'errous state to the ferric state, which forms iron

precipitates which can then be settled out. 'l''hc nraelstrom unit is locatecl aheacl ol-the settling

basin. ancl is also the tocal point flrr thc injcctiorr ol'the coagulant ancl flocculant trcatment

proccsses and the sluclgc re-circulation system described below.

ON SYS'TEM

Based on field trials it was determined that, in order to successfully settle or.rt the iron it
was necessary to adcl a chernical coagulant to the water ahead of the maelstrom, and also add a

chernical flocculant to the water after the maelstrom. '['he coagulant presently ttsed is an

aluminum chloride cornponnd, specifically Nalco 8187. 't'his coagulant provides the "seed"

mechanism for the iron to aclhere to ers it goes through the oxidation process. After being

oxiclizecl the coagulatecl f'erric iron particles are still too small to settle out on their own.

Therefore, a flocculant is injected into the water after it exits from the maelstrom. The flocculant

is a polyacrylamide, specifically Nalco 7763, The treated water is then sent to a settling basin.
'flre MSDS sheets for both Nalco 8187 and Nalco7763 are included in Attachment 10. Only

treatment chemicals certified under NSF60 will be utilized for the mine water treatment system.

The company will monitor the dosage rate (in mg/L) for all treatment chemicals used. The

company will monitor treated water for carryover of treatment chemicals on a monthly basis or

when dosage rates or chemical products are changed. Dosage rates will not exceed the NSF60

certified concentrations without a prior demonstration to the Divisiono Forest Service and DWQ

that elevated dosages rates are acceptable based on analytical results for treated water samples,

The chemical treatment equipment is housed within a pre-existing shed losated adjacent

to the settling basin. The shed has been retrofitted to accommodate the chemical injection

apparatus, including new roofing, interior walls, insulation, heating, and lighting. Two overhead

equipment doors have been installed to allow for bulk storage of the chemicals within the shed,

and a Z-tonjib crane has been installed to allow handling of the chemical storage totes. The shed

is divided into two bays; a storage bay and a treatmentbay. Both bays are heated and insulated.

The storage bay is designed to store up to 6000 gallons of coagulant. The bay also can store up

to 2500 gallons of clean water to be used as make-up water for the shemical system.

The treatment bay houses the chemical mixing and injection system. The coagulant is

injected into the discharge water through an adjustable metering pump. This chemical is added



to the 4" split of minewater and then piped out of the shed, where it is injected into the main
llow of mine dischatge water immediately ahead of the maelstrom unit. f'he flocculant chemical
is premixed in a factory-built make-down unit. This unit automatically batches up a pre-
determined qtrantity of,concentrated floc solution which can then be usecl on an as-neeclecl basis.
Dtrring the batching process, the floc is pumped t-rom the factory-supplied tote into the make-
down unit through an adjustablc-rate metering pump. At the same time, clean make-trp water
(stored in tanks in the adjacent storage buy) is pumped into the make-down unit at a controlled
rate. This produces a floc solution with a consistent, known and pre-determined concentration,
This solution is then ptrmpecl (at an adjustable ratc-) into a separate split of push water which is
then pumped out of the shed and injected into the nrine discharge water at the or.rtlet end of the
maelstrom unit, prior to discharge into the settling basin. Presently (October, 201l), the
flocculant is being prepared in the make-down unit at a concentration of 0.25Yo.

The treatment facility is presently (as of October,20l l) being upgraded so that all
elements of the chemical treatment can be automatically controlled and monitorecl. A flow meter
will soon be installed at the inlet to the maelstrom unit to give a continuous electronic reading of
the rnine-water flow. This flow rate will be sent back to a programmable controller which will
automatically adjust the injection rate of both the coagulant and the flocculant as the mine-water
discharge rate varies. This will allow the system to maintain a consistent level of chemical
dosage at all times, and will allow the operators to easily make fine-tune adjustments of the
chemical injection rates. The programmable controller will also constantly monitor the
operational status of the facility, and can immediately send warning messages and alarms to
company personnel in remote locations via computer interface if any part of the system needs
maintenance or repair. The programmable controller will also keep data-base records of
chemical usage, flow rates, and unplanned outages.

The treatment shed has been set up to allow storage of 6000 gallon of coagulant (in 3
ea..2000 gallon tanks) and one tote of flocculant. At current injection rates, this will allowthe
system to operate about four months before requiring refill of the coagulant storage, and about 4
months for the flocculant. Therefore, the facility has been designed to operate on a long-term
continuous basis without requiring any chemical replacement supply disruptions.

At present (October, 201 1) the facility has been successfully treating the mine discharge
water so that all UPDES compliance levels have been met forthe past 19 months since March,
2010. However, the company is now implementing measures to minimize the amounts of both
the coagulant and flocculant used in the treatment process. For example, the automated
(programmable controller) control and monitoring system will allow precise fine-tuning of the
chemical injection rate to the minimum needed for regulatory compliance.

As mentioned previously, the purpose of the coagulant is to provide seed particles for the
oxygenated ferric iron to adhere to in preparation for settling. In an attempt to reduce the
amount of coagulant usage, the company has also experimented with re-circulation of the iron
sludge back through the maelstrom unit. In theory , the precipitated iron particles in the re-
circulated sludge can then provide the seed particles for the mine-water ferric iron to adhere to,
thus reducing the need for the fer coagulant to accomplish the same function. Toward this end,



Ilrc cturpttny hits installcrl si.r intakc suctiun rrrarriltrlds in thc Ll[)[)cr lray of'thc scttlirrg bnsin.
Ijrom tlrcsc tttiurilirlds. concrrntt'ittccl irort sluclgc rrrirtclial is pr.rrrrpccl hnck into thc inlet encl of thc
tnuclstrottr uttit ovcr uttd ovcl again. 'l'his rc-circulltiun systcrn now ilppcilrs to be efll'ctivc in
Itoltlittg clowlt thc ttct-:cssilry clositgr-r ol'cuuguluttt. l.Jnder current operating conditions the sludge
is being re-circulated at a rate of 500 gpm.

The chemically treated water from the oxidizer unit is then sent to the settling basin. fhis
Iron precipitates generated in the oxidizer

unitdropsoutofsuspensionandaccumulatesinthesefflingbasin.

l'he basin has been divided into five inclividual cells, separated one from another by filter fabric
curtains extending across the full width of the basin. These dividing cudains have been installed
to force the water flow through the basin to follow a serpentine pattem from inlet to outlet. This
is designed to maximize the retention time of the water in the basin to allow maximum settling of
the iron sludge material. The treated water exits the basin through a spillway, dropping into an
inlet structure to a discharge pipe which is buried under the road and connects to the existing
discharge1ineleadingtothedesignatedUPDESoutfal1point.
iffiineTheUPDESwatersampleSaretakenattheoutletofthebasinpriorto
entering the pipe leading to the outfall. This is similar to the manner and location in which the
UPDES monitoring was previously conducted, and is agreeable to Division of Water Qualify.

CLEAN.OUT
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Precipitatcd iron is allowed to settle and accumulate in the settling basin. In order to
facilitate cleaning the sludge material from the basin, the company has installed a nurnber of
cleaning tubes in the basin. Each tube consists of several segments of 4" pvc pipe glued together
to make a long continuous tube which extends across the width of the basin. The far end of the
tubes are sealed closed, and the near end (located at the road-side of the basin) is open. There are
more than twenty of these cleaning tubes installed parallel to each other from the top end of the
basin to the bottom. Each of the tubes has a number of holes drilled at closely-spaced intervals
along the top and across the entire length of the tube. During the cleaning operation, a 2" flexible
non-collapsible suction hose is inserted into the cleaning tube, This suction hose is then
connected to a pump or vacuum truck. The overlying sludge material is sucked though the holes
in the top of the cleaning tube and into the inner suction hose. As cleaning proceeds, the inner
hose is slowly pulled across the length of the basin, cleaning the sludge above it as it moves.
After one of the tubes is cleaned in this manner, the inner suction hose is inserted in the adiacent
tube, and the process is repeated.



Clean-out is done on an as needed basis, based on visual observations of the extent, density and
distribution of accumulations within the basin. Based on the limited historical experience to date,
it appears as thotrgh the basin may require regular cleanout approximately once every several
months. However, the company is experimenting with different cleaning techniques which may
alter the clean-out fiequency in the future.

will be taken during the
clean-out process to minimize stirring up the accumulations so that suspended iron particles do
not begin to flow out of the pond. During the clean-out process, excelsior logs or other suitable
sediment control (filtration) devises will be installed at the basin outlet spillway to help trap any
iron material stirred up. Visual observations and sampling of the water will be made at the
spillway (i.e., UPDES monitoring point) to make certain that stirred ,rp iron material is not exiting
the basin. If needed, cleaning operations will be delayed until sufficient time is allowed to re-
settle any stirred up material.

Duringtheinitialcleanin$,4sampleofthesludgewaStakenand
analyzed for RCRA metals and other constituents. The results show the material to be non-toxic
and non-hazardous. A copy of the analysis is presented in Attachment 9. Several cleaning
operations have been initiated, each with notification of the Division. Initially, the sludge was
quite flufff. The material was sucked out of the basin using a vacuum truck, and was hauled off
site and disposed of at the Wildcat Loadout Sediment Pond C, as per the previously approved
plan.
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l'rcviously, this sludgc ntatcrial was haulecl to thc Wilrlcat [.oaclout(pcrnrittccl unclcl MttP
('/007/013). r,vhcrc it was clisposctl ol'in Sodirncnl Poncl ('. Ilowcvcr. thc cornpilny has rcccntly
tttntcd owncrship ol'thc Wilclcat Loaclout ovcr to thc lr-rtcrrnountain Power Agcncy (tPA). arncl can

Ito longcr utilizc l)ontl (l fbr disposal. 'l'helclbre, as an altcrnate to the Wildcat clisposal sitc, thc
conrpany is nclrv irr lhc process of'permitting a ncw disposal sitc in lower Fluntington Canyon.
'l'his sitc is locatcd on SI'l'l,A larnd ancl will consist of a shallow cvaporation pond. 'l'his site
woulcl bc pcrrnittccl. clcsignccl and constnrcted as a pennanent SMCRA disposal tacility for the
"nolt-coill wastc" sludgc rnatcrial. [n the mcantime, the conlpilny will continue to experiment
with altcrnate sluclgc disposal options, such as gco-bag filtration devices, which wotrlcl hopefirlly
proviclc a morc cost-eflbctivc alternative lor longer-term sludge clisposal.

Priorto initiating any cleaning of the basin, the company will provide a minimum of 24-
hour notice to the Division.

MAINTENANCB

There may be times during required maintenance that the oxidizer must be shut down for
repair or cleaning, at which time the mine discharge water will need to bypass the treatment
system. By opening the by-pass valve located ahead of the oxidizer unit, the water will be
directed into a flexible 8" dischatge hose which will route the water around the settling basin and
into the main sediment pond through the existing disturbed ditch DD-10 and culvert C-4 located
immediately below the treatment facility. Information included in the back of Attachment 6
shows that an 8" hose can carry nearly 1300 gpm, which is adequate for bypassing the normal
flow from the mine discharge. Disturbed ditch DD-10 and culvert C-4 are both sized to
adequately handle the maximum arfiicipated bypass flow of about 1000 gpm in addition to the
potential flow from a 10-year,24-hour precipitation event, as shown in AppendixT-4.

Prior to bypassing any mine water into the sediment pond for maintenance or cleaning of
the settling basin the static water level in the sediment pond will be decanted to as low as possible
below the elevation level of 7773.2'. This will ensure that there is still sufficient capacity left in
the pond to accommodate a 10-year/24-hour precipitation event. At no time during the flow
bypass will the water level in the sediment pond be allowed to exceed the 7773.2' level, unless
specifically authofized by the Division. A clearly visible reference marker will be installed within
the sediment pond to clearly delineate the 7773.2' elevation level so that persons in charge of the
maintenance operations can observe the water level at all times during any bypass situation. Any
decanting of the sediment pond will be done according to the requirements of the approved
UPDES permit for this outfall point. Also, prior to bypassing any water into the sediment pond,



the sediment level in the pond will be verified to be belowthe approved clean*out level of 7769,.
(Note: T'he sediment pond was complelely cleaned in Decemher o!'200g, immediately prior to
pulling lhe iron lreatment -fhcility inlo operstion, and certification reporls were suppliert to the
Division)- Since the required capacity volume fbr a l0yr-24hr eveutis 2.45 acre-ft, this leaves a
usable volume of 0.77 acre-ft for the purpose of maintenance bypass, assuming the water level has
been previously decanted down to the sediment cleanout level of 7769' This equates toZ5l,000
gallons At an average flow rate of 500 gpm from the mine, the sediment pond could theoretically
contain over I hours worth of by-passed discharge flow. In other words, this could allow more
than I hours of time to perform maintenance work on the treatment facility before the sediment
pond was filled to within the 10124 capacity volume level at the maximum level of 7773.2,. This
should provide sufficient time for most routine or emergency maintenance procedures, especially
in light of the mechanical simplicity of the system. Details of the sediment pond capasity for this
scenario can be found in Appen dix 7 -4.

Prior to initiating any routine or scheduled maintenance on the oxidizer unit or the settling
basin, the company will provide a minimum24-hour notice to the Division. Emergency
maintenance occasions will be reported to the Division immediately. In an attempt to minimize
the potential for emorgency shut-downs, the company now maintains spare pumps, a spare make-
down unit, and a back up flow meter on site. The system is currently Ueing monitored-
continuously by computer interface so that off-site operating and maintenance personnel can stay
apprised of the operational status ofthe facility on a real-time basis and respond as needed.

DRAINAGE

The "old loadout area" is depicted on Plate 7-5 and,in AppendixT-4(Sedimentation and
Drainage Control Plan) as disturbed drainage areaWSDD-10. Much of this area is nowdedicated
to the installation of the iron treatment facility. The treated minewater, along with any direct
precipitation falling into the settling basin, is discharged into Crandall Creek via the original
approved UPDES outfall point. Therefore, p# of this treatment area is now excluded from
draining into the sediment pond as disturbed area drainage. The basin berm, which supports the
concrete barrier wall, serves to effectively separate the settling basin from the disturbed area
drainage around it. Effectively, all surface drainage now bypasses the treatment facility area, and
there is no co-mingling of storm surface runoff with the mine discharge water undergoing
treatment. Relevant drainage information from AppendixT-4 is included in Attachment 6 for ease
of reference. This attachment also contains information that shows the adequacy of the basin
spillway and the dischargepipe to handle the combined flow of the mine water andal0vear/24
hour precipitation event on the surface.

While the facility is neither an ASCA nor a small areaexemption, it represents a small area
within the disturbed area wherein runoff is treated along with the mine discharge water and
discharges through an approved UPDES outfall point, and therefore does not drain to the sediment
pond. Also, the outer toe of the berm located adjacent to the Forest Service road has been armored
with concrete jersey barriers sufficient to prevent potential erosion from surface runoff along the
road, and to route surface drainage aroundthe basin into drainageditch DD-10, thence into culvert



C-4, and thence into the sediment pond. Calculations in Appendix 7-4 show that these drainage
structures are adequately sized to handle the bypass flow (at a peak of about 1200 gpm) in addition
to the l0 yr-24 hr precipitation event design flow.

i

ifig. r

RECLAMATION AND BONDING

At such time as the water treatment facility is no longer needed, the facility will be
reclaimed. This could be at the time of final reclamation or prior to it, depending on circumstances
at the time. Or it could be replaced with a long-term facility capable of post-reclamation treatment
of the water, if needed. The existing facility is currently approved and bonded for reclamation by
the Division. Presently (October,20l l) the company and the Division are in negotiated
discussions regarding the bonding requirements for long-term future operating costs.

BASELINE MONITORING

Additional baseline data has been incorporated into the approved plan. This data includes:
l) flow quantities from the seep in the sandstone ledge above the treatment facility, 2) historical
data concerning the iron concentration levels in the mine discharge water, and 3) operational

r0



performance data demonstrating the effectiveness of the existing treatment system methodology.-of

Specificsofthebase|inemonitoringfortheledge
seep and the raw mine water discharge can be found in Chapter 7 text in Section7.3l.Z.

Operational performance data: the
company commits to gathering data to reflect on the effectiveness of the oxidation/settling
methodology employed in the existing system.

This datawill be collected monthly and will be provided to the Division via email. Samples will be
collected from the 12" HDPE pipeline prior to the oxidizer unit, and at the UPDES sampling point
at the outlet of the settling basin. The parameters will include the following:

Laboratory Analysis:

Iron (total, dissolved)

rough has

itthrougha#@ingffi
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Manganese (total and dissolved)
Aluminum (total and dissolved)
Alkalinitv
Sulfate
TDS
TSS
Chloride
Dissolved Calcium
Dissolved Potassium
Dissolved Sodium
Dissolved Magnesium
Dissolved Silica
Hot Acidity

Field Parameters

pH
Dissolved Oxygen
Conductivity
Temperature
Ferrous Iron

BENEI}TG

t2



i

OFF.SITE IMPACTS

In early 20A9 the iron concentrations in the water began to exceed UPDES limits. By the
suftrmer of 2009, Crandall Creek below the mine beganto display an orange discoloration from the
iron staining, resulting in violations from both DOGM and Division of Water Quality. Therefore,
the company eom:rritrtrs performed an on-site inspection of the Crandall Creek drainage with the
appropriateregulatoryagenciesintheorcc.aeeesrisummerof20l0).
The purpose of the inspection was to assess the extent of the total iron accumulations within
Crandall Creek. Following the site-visit, the Division (with conculrence with the Forest Service,
and consultation from other agencies) made the determination to not remove the iron
accumulations from the stream channel at this time. However, if needed, future inspections will be
conducted by the Division (with conculrence with the Forest Service and consultation from other
agencies) to make a determination as to what clean-up measures, if any, should be taken to remove
the iron accumulations from the stream channel.
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During late April and early May of 2010, the iron accumulation material (a.k.a., cleanout

studge) *^. *l*uned out of the settling basin lbr the first time. There was at this time approximately

three months worth of sludge material accumulated in the basin, Cleanout was accomplished by

instalting a total of ten cleanout tubes sequentially across the entire width of the the basin, from top

to bottom. Each cleanout tube was constructed of 4" pvc pipe with %" holes drilled on 8" centers

along the top of the pipe. At the time of cteanihg, rr 2" flexible hose was inserted into the cleanout

tube, with the other end connected to a vacuum truck. During cleanout, the open end of the vacuum

hose was slowly retracted through the length of the cleanout tube, sucking the sludge from the

immediate areathrough the holes in the outer tube. This process was then repeated for each tube

until the entire lenglh of the basin had been cleaned. The sludge material was then hauled by tanker

truck to the Wildcat Loadout and discharged into Sediment Pond C, as per the plan. In total, 38

truckloads of sludge were cleaned from the basin, totaling 216,000 gallons of material- Since the

initial cleaning, additional cleaning tubes have been aclcled and the pond has been cleaned several

more times.

Laboratory analysis of the cleanout sludge shows that it is in compliance with all standards

for RCRA metals (see Exhibit 4, Attachment 9), Lab analysis also shows that the sludge material is

mostly water, being g4.l2Yo water, 5.880% solids (see Exhibits 1 and 5, Attachment 9). Shortly after

the cleanout, representatives of the Division inspected the material in Pond C atWildcat. By this

time much of the solids had settled out, leaving a clear supernate on top. This supernate material

was sampled and analyzed(see Exhibits 2 and6, Attachment 9). Exhibit 3, Appendix 9 shows

additionut photos of the Wildcat Pond C as the sludge continued to settle and dry out. Within the

next several weeks the sludge material dried up entirely, leaving only a thin residue caked in the

boffom of Pond C.

The company is now experimenting with various methods to improve on the cleanout

process. The sludge material in the settling basin is voluminous, but mostly water (94% water,6Yo

solids). Therefore, efforts to remove as much of the water as possible from the sludge prior to

disposal are now being explored. These efforts may include the use of mechanical filtration

devices (geogbags; used during cleanout, on a trial basis. To facilitate the testing of these new

methods, the ro*p*y will utili ze the Crandall Canyon Mine sediment pond on a temporary basis

for short-term stoiage of the cleanout material. This period of utilization will be restricted during

the summer and autumn months when seasonal weather conditions will promote effective

evaporation of the sludge material. By being able to temporarily store the material in the Crandall

sedlment pond, a greater.degree of flexibility can

be employed in the trial-and error methods for developing the most effective de-watering process.

Such de-watering process will then be incorporated into the long-term cleanout program. It should

be emphasized that use of the Crandall sediment pond during this testing period will be temporary'

as authorized by the Division.
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It should be noted that in no case will the sediment level (of the combined sediment/sludge

material) in the pond be allowcd to accumulate above the presently approved 7770'maximum
sediment lcvel. It should also be noted that at no time will the total water level in the sediment pond

be allowed to exceed the7773,2'elevation as a result of the cleaning/testing. By not exceeding this

level, the sediment pond will still mairrtain suflicient capacityto hold surface runoff from a lO-year,

24-hour precipitation evsnt. A high-water level marker has been installed in the pond to make

certain that this level is not exceeded during cleaning and tcsting. In the unlikely event that any

supernate water needs to be decanted lrom the pond dr-rring this time, it will be decanted in
accordance with the approved LJPDES permit. It is encouraging to note that, should decanting be

necessary, analysis of the supernate from the initial cleaning showed compliance with all UPDES
parameters. It should also be noted that any sludge material deposited in the Crandall sediment pond

during this time will eventually be removed and disposed of as part of the normal approved

sediment pond clean-out procedure.

As mentit-rnccl prcviously, this sludgc rnaterial was hauled to the Wildcat Loadout (permitted

trncler MRP C10071033), wherc it was clisposecl of in Sediment Pond C. llowever., the company has

reccntly turned ownership of thc Wildczrt [,oerdout over to thc Intermountain Power Agency (lPA).
and can no longer utilize Poncl C for disposal. 'l'herefbre, as an alternate to the Wildcat disposal

site, tlre compiuty is now in the process of permitting a ncw disposal site in lower Fluntington

Czrnyon near the northern terminus of the Btrrma Road. 'Ihis site is located on SITLA land and will
consist of a shallow cvaporation ponds. Therefbre. the cornpany may seek approval from the

Division to temporarily r.rtilize the Crandall scdiment pond fbr sludge disposal during the time
periocl involved in pcrmitting and constructing the "Burma" evaporation ponds. This usage would
bc under all of thc same conditions as the previously approved temporary usage as specified above.
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HNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 77S3

9HErullcAL PRopu

NALCLEAR@ 7763

Nalco Company
1601 W. Diehl Road
Naperville, lllinois
60563-1 198

ElulERcE[lcY TELEPH0HE I{UMBER(S} : (800) 4a4-9g00 (24 Hours) CHEMTREC

NFPA 7O4M/HMIS RATING
HEALTH ot1 FLAMMABILITY: 1t1 rNSTABtLtry: 0/0 OTHER:0=lnsignificant 1=slight 2=Moderate 3=High 4=Extreme *=ChronicHealthHazard

PRIMARY ROUTES OF EXPOSURE:
Eye, Skin

HUMAN HEALTH HAZARDS - ACUTE :

EYE CONTACT:
May cause irritation with prolonged contact

SKIN CONTACT:
May cause irritation with prolonged contact.

INGE$TION :

Not a likely route of exposure. lf swallowed a jelly mass may form which in digestion rnay cause blockage.

PRODUCT NAME:

COt\4 PANY I DENTIFICATION :

cotr,tPos

our hazard evaluation has found that this product is not hazardous under 29 cFR 1910. 1200,

HAZARDS IDENTIFICNTION

CAUTION
May cause irritation with profonged contact. Toxic to aquatic organisms.
Do not get in eyes, on skin, on cfothing. Do not take internaily. W"qr suitable protective clothing. Keep containertightly closed' In case of contact with Lyes, rinse immediately with plenty of water and seek medical advice. Aftercontact with skin, wash immediately with plenty of soap and water. 

'protict 
proor"itrom freezing.

Hr", suitable protective crothing, gioves and eye/face protection.
Mey evolve oxides of carbon (cdx).unaer rre c6nciti-o-r[. 

-tral 
worve o<ices of nitrogen (Nox) under fi|€ conditions.Watsr in contact with the produc-t wilt cause slippery noor coniitions

Nalco_Gomnany
For additional copies of an MSDS visit www.nalco.com and request access
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HNALco $AFETY DATA $HEET

INHALATION :

Not a likely route of exposure. No adverse effects expected.

SYMPTOMS OF EXPO$URE :

Acute :

A review of available data does not identify any symptoms from exposure not previously mentioned.
Chronic:
Frequent or prolonged contact with product may defat and dry the skin, leading to discomfort and dermatitis.

AGGRAVATION OF EXISTING CONDITIONS :

EYE CONTACT:
lmmediately flush eye with lYater for at l6ast 15 minutes wtlile holding €yelids open. Get m€dkEl attention.

SI(N CONTACT;
R€more conFminated clothing. wash otr afiected area immediately with soap and plenly d u€ter. ff symdomsdwelop, seek medical adtuice.

INGESTION:
E o not induce vomiting without m€dical advice. lf conscious, weshout mouth and give wabr to drink. lf sympbms
d€ relop, seek medical adyics.

INTALATION:
Remo/e to fresh air, treat symptomatica y, rf symptoms deverop, Beek medicar advice.

NOTETO PHYSICIAN:
Based on the individual reac{ions of the patient, th6 physician s ,udgement should bE used to control aympbm3 andclinical condition. ff srirallowEd a jelly mass may foni'r rirtrictr in dige-stion mav 

""ud 
bbcGg;.: 

'- -. '

A rarien, d available data do€s not id€ntify any uorsening of odsting conditions.

PRODUCT

NALGLEAR@ 7763

FLASH POINT :

LOWER EXPLOSION LIMIT:

UPPER EXPLOSION LIMIT:

EXTINGUISHING MEDIA:
Foam, Dry powder, Carbon dioxide, Other extinguishing agent suitable for Cfass B fires

UNSUITABLE EXTINGUISHING MEDIA :

Do not use water unfess flooding amounts are available.

Not flammabfe

Not flammable

Not flammable

Nalco Company 1601 W. 60563- . (630
For additional copies of an MSDS visit www.nalco.com and requesi eccess

2trc
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HNALco

Hou

R6tric{ access to ar'a as aDDropriate untir creen-lp operations a..cdnplote. Nofiry cfpmpriate gwemment,occupational health and saf6fu and ervironmenu J,ttioiiieJ. 
'li"ur"_"r""n-up 

i6 conducted by t6ineo personnelonlv' Do not torrch spilled maierial. so-p or reauce-Jvl"lil r?ii.x" to o" &r- u#ii-6"iipfiLaive equipmentr€mmmended in sec{ion I (Exposure CbntrotypersoriJ-prail,iii"l. sOrrn"v r" 
"i6[Jril.,.",""METHODS FOR CLEANING UP:

slttALL SPILLS: Soak up sDill with absorbent material. place residues in a suitabte, coveFd, propedy labeledcontainer' wash dec-t"d area unoe splflC, wicrln6nil't"ttr tre proaua-,iiiicil'd 5vliiminous, stipperygel' soak up as thoroughlv as possibre uitr inei ausorieni il"6Q 
".. "ryrd,rst. 

Do Nor hose down a,"a untit atlposslble traceE cf polymer are r€mo,-ed- cont"ct 
"r "ppr-"Jilste rrauler ror aisposar of contaminated recd/eredmaterial' Dispose of matedal in compliance wlth regurir'lon" inci;ed in section 13 (Disposat considerations).

ENVIRONMENTAL PRECAUTTONS :

#8,ffi:Tfi1ff:ffS"?lX#1*ter orsanism.. Do not discharse direcry into rakes, ponds, streamq

FJRE ANO EXPLOSION IIAZARD :
May €i/olve oddes of carbon {cox).undor fira conditions. May wolve oxidos of nitrcgen (Nox) und€r ft|e condilions.water in conracr wth me prooruct niiri cause,rippJrv n-ri? JoiiifJil
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FTGHTING ;ln case of fire' wear a full face positive-pressure self contained breathing apparatus and protective suit.

Do not take intemally' Have emergercy equipment (fortireq epills, leaks, eb_.) r€adily a\railable. Ensure all conhinorsif frr?y 
Do nor get in eves, on skin:, d ;;rhin;l U;;ffi;a"ate venrirarion. Ke€p rhe containers crosed $hen

STOMGE CONDITTONS:

;ffrIr#i55ffi* containors' stoft, the contain€rs tightlv closed. srore separarety from oxidizers. probc{

SUITABLE @NSTRUCTTON MATER,AL :
compatibitily with Plastic Materials can vary; lro thereforc rccommend that cofiipatibility is tested prior to u.e.

OCCUPATIONAL EXPOSURE LIMIT$ :
This product does not contain any substance that has an established exposure limit.

Category; ppm Non-Standard
Unit

SATFTY DATA SHEET

NALCLEAR@ 7763

ACCIDENTAL

PERSONAL PRECAUTIONS :

tfrlNDLfNGAffi
HANDLING :

FXPOSURE C

Substance(s)

3/10
reguest access
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HNALco

ENGINEERTNG ME,\SURES :
G€neral vantilation is recommended.

RESPIMTORY PROTECTION .

3,:?"ts'H',sHii#H"iligffll' 
the h2?ard potenrialassociated with this materiat i3 retarr'vety toi,. R6piraby

HAND PROTECTION:
Nitrile glo\res pVC glores

SKIN PROTECNON:
Wear standard protective dothing.

EYE PROTECTTON:
W€ar chernicd splash goggl6s.

HYGIENE RECOMMENDATIONS :
use good nbrk and pertonal hvoiene praclices to avdd eQo8ul€. Keep en q/e u,ash fountain availabte. Keep asafety shower avaitabte' tt octri-ng is <io,ntaminaieq ilil5l?n]ng ana $roroughty u,ash the afr€cted arca. Launder
#l5TIi::T"i'S$fl"H:re reus". ,n,.ays u,asr,iri",*inrviilli-n"norin! *r,iit"i"iwiie-n-rratfiirg tr,is producr

HUMAN EXPOSURE CIIARACTERTZATION :
Based on our reclmmended product application and personal protec{ive equipment the potential human e)(posur€ i3:

SAFETY DATA SHEET

NALCLEAR@ 7763

PHI$ICAL AN

PHYSICAL STATE

APPEARANCE

ODOR

SPECIFIC GRAVITY
DENSITY
SOLUBILITY IN WATER
pH (100 %)
VISCOSITY
FREEZING POINT
VOC CONTENT

Emufsion

Opaque Off-white

Hydrocarbon

1.03 - 1.A7 @ 77 "F t25"C
8.6 - 9.0 lblgal
Emulsifiable
I
400 - 1,200 cp$ @ T7 "F I ZE "C<-4'F l<-20"c
27.4 olo EPA Method 24

Note: These physical properties are typicalvalues for this product and are subject to change.
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HAZARDOUS FOLYMERIZATION :

Hazardous polymerization will not occur.

CONDITIONS TO AVOID :

Freezing tem peratures. Extremes of temperature

MATERIALS TO AVO]D :

Addition of water results in gelling" contact with strong oxidizers (e.g. c-hlorine, peroxides, chromates, nitric acid,perchlorate, concentrated oxygen, permanganate) may generate heit, fires, **li,iorions and/or toxic vapors.

HAZARDOUS DECOMPOSITION PRODUCTS ;
Under fire conditions: Oxides of carbon, Oxides of nitrogen

No toxtctty studtes hav6 been conducted on this product.

SENSITIZATION:
This product is not oeected to be a sensitizdr.

CARCINOGENICITY:
Nono of the substances in this pro_duc't areiistlg a8 carcinog€ns by th€ tntemational Agency for ReEearch on cancer

ffil;tt" 
H"tionat ro<icologv Program (NTP) or the Aneiican ijonterence c ewerimeritat industrial Hygienists

HUMAN }IAZARD CMMCTERIZATION :

SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

STABILITYAND REAcffi
STABILITY :

Stable under normal conditions.

TOXICOLOGICAL INFORMAMN

No toxicity studies have been

Based on our hazard characterization, the potential human hazard is: Low

ECOTOXICOLOGICAL EFFECTS :

ECOLOGICAL INFORMATION

The folfowing result$ are for the product and a 1% aqueous sofution of the product.

ACUTE FISH RESULTS :

Sheepshead Minnow 1%AgueousSolutionm
1%Aqueous solution offi

_Gompany 1601 W. Diehl Ro
For additional copies of an MSDS visit www.nalco.com and reque*i a"""s,

5t10
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MOBILITY:
The environmental fate was estimated ,Jilg 1!*"t ltl fugacity model embedded in th€ Epl (estimation progreminterface) suiteTM, prwided bvthe Us epA rnemoae i*"liriii1-"t*av sfiaeconaiti; odd;];; rorar inputandoutput' The level lll model does not requile equilibrium t"t"e.n it" o"rined media. The infomation pro\rid€d is
lilSilo#i" 

*" 
"e 

user a senerar esrilnae ,i,lt'" 
",iii.nl"iiLiii" ; ulr" pa;"t ffi;ffi;l#;k -ndirions or

lf released inb the environment this matedat is o<pected to distribute b the air, u/at6r and soil/s€diment in theapproximate r€€pec-tive percentages;

+-quTE INV_ERTEBRATE RESULTS

Air Water Soil/Sediment
<5o/o 10 - 30% 70 - 90%

B I OACCUM U I*ATIO N POTENTIAL
This preparation or material is not expected to bioaccumulate.

ENVIRONMENTAL HAZARD AND EXPOSURE CHARACTERIZATION
Based on our hazard characterization, the potential environmental hazard is: ModerateBased on our recommended product appfication and the productG characteristics, the potential environmentalexposure is: frfloderate

ff released into the environment, see cERcLA/supERFUND in section 15.

LAND TRANSPORT :

Proper Shipping Name : PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

lf this product b€comes a waste, it-is not a hazardous waste as defined by the Re6ource conservation and R€cov€ryAct (RCRA) 40 cFR 261, since it does not trave tne cnaracterist6 of subpart c, nor is it listed under subDart D.

As a non'hazardous waste, it i8 not Eubject-to fedoral regulation. consult state or local Fgulation for any additional

Itl[%lff;ll! tlfiposarrequirerients 
ror aispdai, conLci a prop€rry ricensed Grri ir&i'Lni, etor"g",

The information in this s€ction i8 for rof€rance only.and should not take,th€lcace d a shipping paper (bi1 of lading)specific to an ord€r' proase nor€ thalthe nrolgr Shippins NirlT i"r"rd crass may vary by packaging, properties,and mode of transportation. Typicar proper strippinj fuafr"Jioi$ri" p.ouct arc a8 fotons.

Species Exposure LC50 EC50 Test DescriptorDaphnia magna 48 hrs zuu m(t/l 1% Aqueous Solution of proGi
Mysid Shrim plfinysidop$
bahia)

96 hrs 400 mgll 1% Aqueous sotufion oTffii

DIS POSAL CONS IDERTTIONS

TRANSPORT INFORMAM

Company 1601f t Road. ilfe, lflinois 1199. 05-For additionat copies of an MSDS visit www.nalco.com;;; ;d;-ri;;;;
6/10
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ArR TRANSPORT (|CAO/IATA) :

Proper Shipping Name :

MARTNE TRANSPORT (|MDG/|MO) :

Proper Shipping Name :

This section contiains edditionat infomalion that may have relarance to r€gulabry compliance. The irfonnation in thissectior is fror refercnce only' lt is not sftau$ive, a;d should not be reteiupon iotari irt" p1"". a 
"n 

individualizedcompliance or hazard assessnent. Nalco accepts no liability for the use d'uris irform*oni --- -'

NATIONAL REGULATIOI"IS. USA :

OSHA TIAZARD COMMUNICATION RULE, 29 CFR 1910,12ffi:
our hs'ard evaluation ha3 found that this product is not hazardous under 29 cFR 1910. i200.

CERCLq/SUPERFUND.40 CFR 302 :

Notification of spills of this poduc{ is not required.

SARA/SUPERFUNDAMENDMENTSAND REAUTHORTZATTONACT OF 1986 (TtrLE ilt) - sEcTtoNs 3m,311,312, AND 313:

sEcTroN 302 - EXTREMELY FTAZARDOUS SUBSTANCES (40 cFR 355) :
This product does not contain subetanc€s list€d in Appendix A anc g as ari Extremely Hazardoue subElence.

SECTIONS 3.' 1 AND 312 . MATERIAL SAFEry DATA SHEET REQUIREMENTS (40 CFR 370) :our hazad evatuation ha' found that rhis prcduc-t is not hazaraouJunaeiiii di'n isiioliidol'"
urder SARA 31 1 and 312, the EPA has eetablished threshold quantiti€s for the reporting of hazardous chemicats.The current thresholds are: 500 pound8 or th€ thleshold plannirig quanlity (TpO), whichever is lq,v6r, for odr€melyhazardous subsfiance and 10,000 pounds for all oth€r hizardou-E i:hemi6eie. '

sEcTroN 313 - L|ST OF TOXTC CHEMTCALS (40 CFR 372) :
This produc{ doee not oontain substances on th; List cf Tuic Chemicala,

TOX|C SUBSiTANCES CONTROL ACT (TSCA) :
The sub€tancos in this preparation are inciuded on or exempted from the TSCA 8(b) Inventory (40 cFR 710)

FOOD AND DRUG ADMIN|STRAT|ON (FDA) Federat Food, Drug and Cosmetic Ad :
when uee situations necessitate complhnce with FDA Egutations] tnis prooua iE aco#uore und6r : 21 cFR 1 76. 1 70compon€nte of paper and paperboard in contac-t with aqieous anJ raS/ mal 

"-"dli'cFR-1 
TdAb trpon"ne otpaper and papeDoard in contact with dry foode.

--

For additionar coprie8 of an MsDs vidt rrvs rr. nar"o.com ana requeei acdese 
' - -

PRODUGT IS NOT REGUI.ATED DURING
TRANSPORTATION

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION
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424-9300 (24 Hoursl CHEMTREC

Limitalion: For use as an adjuvant in the manufacture of paper and paperboard in an arnount not to o(ceed that
necessary to accompli8h the technical eff€ct and not to exceed 2 p€rcent (as polymer) by uroight of the peper or
pape.boErd.

NSF INTERMTIONAL:
This Foduct ha8 receivod NsF/lnternational certification under NSF/ANSI Standard 60 in the coagulation and
flocculation category. This product has r€ceived NsF/lnternational cerlification under NSHANSI Stanoard eO in the
Fi|tration Aid cdegory. The official name is "Polyacrylamide." Madmum prcduci application dosage is : 1 mg/t.

FEDERAL WATER POLLUTION coNTRoL Acr, CLEAN WATER Acr, 40 cFR 4oi.is / fomerry sec. 307, ,o cFR
116.4 / fomerly Sec 3'll :

Subsfance8 listed under this reguletion are not intentionatly added or €)pected to b6 present in this product. Listed
componenb may bo present at trace lwels,

CL€AN Af R ACT, Sec. 112 (HazadousAir Pollutiants! as amended by 40 CFR 6:l), Sec. 602 (40 CFR 82, Ctass I and
ll Ozone Depleting Subsfiances) :

Subshnces listed under this regulation are not intenlionally added or oe€c-Fd to b€ present in this product. Listed
componenb may be present ai trac6 le\rels.

CALIFORNIA PROPOSITION 65 :

Substancas listed unde. California Proposi0on 65 are not intentionally added or e,eected b be present in 0ris ploduct,
Trrce levels of listed components may be present.

MICHIGAN CRITIGAL MATERIALS :

Substances listsd under this rcgulation are not intentionally Edded or o$€cted to be present in this product. LiEted
components may be present at traco level6.

STATE RIGHT TO KNOVI/ LAWS :

Substances listed under this t€gulation a|e not intentionally added or o(pected to b€ pr€s€nt in this product Listed
componenF may be presont at lrac6 lwels.

NATIONAL REGUTATIONS. CAI.IADA :

WORKPLACE FIAZARDOUS IIIATERIALS INFORMATTON SYSTEM (WHM|S) :

This product has been cla$ified in accodance with th€ hazard critoria of the Controlled Produc{s Regulatione (CpR)
and the MSDS conbins all th€ infomation required by the CPR.

WHMIS CLASSIFICATION:
Not considercd a WHMIS controlled product

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) :

The substanc€(s) in this preparation are includ€d in or exempt€d fro.n th€ Domedlc Sub€tance Li6t (DSL).

AUSTRALIA
All substances in this product comply with the National InduEtrial Ch€.nicals Notitication & A8s€ssfii€nt Scheme
(NrCNAS).

Ha|cocompany1601W.Dieh|Road.Naperuil|e,||linois60563.1196;
For additional copies of an MSDS visit www.nalco.com and regue$t access
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ENCY TELEPHONE
(8001 424-9300 t24 Hourel

CHINA
All substances in this product cornply with the ProriEions on lhe ErwironmentalAdministration of New Chemical
Substances and ara li8tod on the lnventory of Existing Chemical Substancas China (IECSC).

EUROPE
The sub8tances in this preparation havs b€€n revi€ryved for corndiance with the EINECS or ELINCS inventorios.

JAPAN
All substances in this product comply with the Law Regulating the Manufacturo and lmportation Of Chemical
Substances and are listed on th€ Existing and Neu, Chemical SubSances tist (ENCS).

KOREA
All substances in this product cornply with the Toxic Chemical Control Lat , (TCCL) and are lided on the Edsting
Chemicals List (ECL)

NEWZEALAND
All Eubstanc€s in this prcduc,t comply with the Hazardous Substances and New Organisms (HSNO) Ac,t 1 996,and are
listed on or arc exempt from the Nelv Zealand Invenbry of Chemical8.

PHILIPPINES
All substanc.e in this pmduc{ corndy with the Republic Act 6969 (RA 6969) and are listed on the Philippines tnv€ntory
of Cl|€micals & Chemical Subdances (PICCS).

16. OTHER INFORMATION

Duo to our cdnmitment b Product SteurardEhip, rive have evaluated the human and eNironmentral hazards and
exposures of this product. Bas8d on our recommended use of this prcduct, ure h6ve charac*erized the producfs
goneral risk. This infomation should pro\ride assistance for your om risk managemont prac-tice8. Wo have €valuat€d
our Droducfs risk as follorro:

*The human d6k i6: Low

* The environmental rbk is: Moderato

Any use inconsiElent with our rccommendalions may affect the risk characlerization. Our sales Epresentative will
assist you to debmine if your prcduct applicalion is consistent with our recornm€ndations. Togethor $,€ can
implement an appropriate risk management proce$.

This product material safety data sheet prorides health and safety infomation. The product is to be u8ed in
applications coNistent with our product lit€rature. lndividuals handling this product should be infomed of the
r€commended €afety precautions and should hsve acceEg to this information. For any oth€r uses, exposut€s should
b€ evaluat€d so that eppropdate handling practicee and training programs can be sstablisfred to insur€ safe wo*plac€
operation8. Pleas€ consult your local sales reprcsentative tor any further information.

REFERENCES

Thleshold Limit Values for Chemical Sub8tanc€s and Physical Agents and Biological E)eosu€ Indic66, American
Conforence of Gqremmental InduEtrial tlygi€nists, OH., (fuiel Insigh0 CD'ROM VeFion), Adel Reoeardt Corp.,
Bsthesda. MD.

Nalco Gompany 1601 W. Diehl Road. Naperville, lllinois60563-1198. (630)305-1000
For additional copies of an MSDS visit www.nalco,com and reque$t acce$s
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(800) 424-9300 {24 Hours} CHEIT4TREC

Hazardous Substances Data Bank, National Library cf Medicine, BEthesda, Maryland (TOMES CpS CDROM
VenBion), Micromedex, Ina, Englalood, CO.

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Genwa: World Health
Organization, Inbmational Agency br Research on Cancer.

Intggrated Risk Infiomalion System, U.S. Environmental fro.ection Ag€ncy, Washington, D.C. CrOMES CpSl
CDROM Vetsion), Micromedo(, Inc, Engleri,ood, CO.

Annual Report on Carcinogene, National To(icology Prcgram, U.S. Departnent of H€alth and Human Seryicea Public
Health Sewice.

Title 29 Code d F€deral Regulations, Part 1910, Subpart Z, Todc and HeardouE Substances, Occupational Safety
and Health Administration (OSFIA), (Atiel In{rightt CT}{OM Version), tuiel R€sear€h Corp., Bethesda, MD.

Registry of Todc Efiec{s d Chetnical Substances, National InstituE tor Occupolional Safety and Heelth, Cincinnati,
OH, (IOMES CPS CIIROM Version), Micromedex, Inc., Englanood, CO.

Ati€l ln€igh0 (An int€grated guide to industrial chemical8 corer€d under m4or regulatory and adv6ory pmgrg;ns),
North Amedcan Module, Westem European Modul€, Ch€mical llwenbri€e Module and the Gened6 Module (Ariel
lnsigh0 CD-ROM Version), Ariel Research Cop., Bethesda, MD.

The TeEtog€n lnformalion System, University of Washington, Seattle, WA (IOMES CPS CI}ROM Version),
Micrwnedex, Inc, Englanood, CO.

Prepared By : Product Safety Department
Date issued : 11/06/2009
Version Number: 1.2A

SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

Nalco Gompany 1601 W. Diehl
For additional copies of an

Road. Naperville, lllinois 60563-1198 . (630)305-1000
MSDS visit www.nalco.com and reque$t access
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1- I CNTMICAL PRODUGT ANT} CSMPAHY IDET{TIFIGATIOT.I

FRODUCT NAME :

APPLICATION:

COi/IPANY IDENTIFICATION :

EITIERGEHCY TELEFHOIIIE HUMBER{S} :

NFPA 7O4M/HMIS RATING
I nenLrH : zrz FI-AMMABILITY:

0 = Insignificant 1 = Slight 2 = Moderate

ULTRIONO B1B7

WATER CLARIFICATION AI D

Nalco Company
1601 W. Diehl Road
Naperville, Illinois
60563-1198

(800) 424-9300 (24 Hours) CHEMTREC

0/0 IN$TABILITY: 0/0 OTHER:
3 = High 4 = Extreme * = Chronic Health Hazard

2, GOilIPOSITIONTIH FORilIATION OH II.IGREDIEHTS

Our hazard evaluation has identified the folfowing chemical substence(s) as hazardous. Consult $ection 15 forthe
nature of the hazard(s).

Hazardous $ubstance{s)
Aluminum Chloride Hydroxide

CAS NO
12042-91-0

o/o (Mw)
30.0 - 60.0

3. HAZARDS I DENTIFICATIOH

PRIMARY ROUTES OF EXPO$URE :

Eye, $kin, lnhalation

HUMAN HEATTH HAZARD$ - AGUTE :

EYE CONTACT:
Can cause moderate irritation.

$KIN GONTACT :

May cause initation with prolonged contact.

ovERvlEw**

WARHIT.IG
lrritating to eyes.
Do not get in eyes, on skin, on clothing. Do not take intemally. Use with adequate ventilation. In case of contact with
eyss, rinse immediately with plenty of water and seek medical advice. After contact with skin, waeh immediately with
plenty of water.
Wear suitable proteclive clothing.
Not flammable or combustible. May evolve HCI under fire conditions,

t{alco Compeny 1S01 W. Diehl Road'Naperville lllinois 60563-1199 - (630}305-1000
For additional copies of an MSDS visit $nflw.nalco.com and request access

1/ ll
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INGE$TION:
Not a likely route of exposure. May cause mucosal damage.

rNr-rArSTtoN:
Not a likely route of exposure. May cause initation of mucous membranes.

SYMFTOMS OF EXPOSURE:
Acute:
A revisr of available data does not identify any symptoms ftom exposure not previously mentioned.
Chronic:
A revieqt/ of available data does not identiff any symptoms from exposure not previorsly mentioned.

AGGRAVATION OF H(ISTING GONDITIONS :

A revisrv of available data does not identiff any worsening of existing conditions.

HUMAN HEALTH HAZARDS - CHRONIC :

No adverse effiects expec'ted otherthan those mentioned ahve.

4. FIRST AIP MEASURES

EYE CONTACT:
lmmediately flush eye with water for at least 15 minutes while holding eyelids open. Get medical attention.

$KIN CONTACT :

Remove contaminated clothing. Wash off affected area immediately with plenty of water. lf symptoms develop, seek
medicaladvice.

INGESTION :

Do not induce vomiting without medical advice. lf conscious, washout mouth and give water to drink. Get medical
attention.

INHATATION:
Remove to fresh air, treat symptomatically. lf symptams develop, seek medicatadvice.

HOTE TO PHYSIGIAN :

Based on the individual reactions of the patienl, the physician's judgement should be used to control symptoms and
clinical condition.

5. FIRE FIGHTIHG ilTTEA$URES

FLASH POINT: None

E)ffINGUISHING MED]A:
Not expecrted to burn. Use extinguishing media appropriate for surounding fire. Keep containers caolby spraying
with water.

For addifionalcopies of an MSDS visitwwwnalco,com and request access
2l lr
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FIRE AND EXPLOSION HAZARD :

Not flammable or combustible. May evolve HGf underfire conditions.

$PECIAL PROTECTruE EQUIPMENT FOR FIRE FIGHTING :

In case of fire, wear a full faee positive-pressure self contained breathing apparatus and protective suit.

6. AGCIDENTAL RELEA$E ilIIEASURES

PERSO]-IAL PRECAUTIONS :

Restrict acce$s to_area as-apJropriate until clean-up operations are complete. Use personal protective equipment
recommended in Section I (Exposure ControfslPersonal Protection). Stop or reduce any feaks if it is safeto do so.
Ventilate spill area if possible, Ensure clean-up is conducted by trained personnel only. Do not touch spilled material.
Have emergency-equipment (forfires, spills, leaks, etc.) readily available. Notiff appropriate government,
occupational health and safety and environmental authorities.

METHODS FOR CLEANING UP :

SMALL $PILLS: Soak up splllwith absorbent material. Place reeidues in a suitable, covered, properly labefed
contiainer. Wash affected area. LARGE SPILL$: Contain liquid using absorbent material, Uy digjingirenches or by
diking. Reclalm into recovery or salvage dryms ortank t lrck for proper disposal. Wash site oi spiilage thoroughly with
water. Contact an approved waste hauler for disposal of contaminated recovered material" Dispos-e of mateiiai in
compliance with regulations indicated in Section 13 (Disposal Considerations).

ENVI RO NTVIENTAL PRECAUTION$ :

Do not contaminate surface water.

HANDLING :

Do not get in oyest on skin, on clothing. Do not take internally. Use with adequate ventilation. Do not breathe
vapors/gqses/dus!. Kqgp the containers closed when not in use, Hav€ emergency equipment fforfires, spills, leaks,
etcJ readily a_vailable. Ensure allcontalner$ are labeled. Use personalprotectiveequipmentrecommendei in Sestion
I {Exposure Controls/Personaf Protection}.

STORAGE CONDITIONS :

Store the containers tightly cfosed. $tore separately from bases

SU ITABLE CONSTRUCTION MATERIAL :

PV9, Buna-N, Polyurethane, Polypropylene, Polyethylene, Viton, HDPE {high density polyethylene), 100% phenolic
resin liner

UNSUITABLE CONSTRUCTION MATHRIAL :

Brass, Hypalon, Stainless Steel 304, EPDM, Mild steel, Stainless Steel 316L, Neoprene, Epory phenolic resin

OCCUPATIONAL EXPOSURE LIMITS :

Exposu.re guidelines have nst been established for thls product. Available exposure fimits forthe substance(s) are
shown below.

l'|alco_GomP1ny1601W.Dieh|Road,Napervi|le,lttinois
For additional copies of an MStrS visitunruw.nalco.com and request access
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Country/Source $ubstance(s) Categary: ppm mg/m3

ENGINEERING MEA$URE$ :

General ventilation is recommended.

RESPIRATORY PROTECTION :

Due to its lowvoletili$ and toxicity, the hazard potentiaf associated with this material is relatively low. Respiratory
protedion is not normally needed.

HAND FROTECTION :

lMren.handling this product, the use of chemical glovea is recomrnended, The choice of work glove depends on work
conditions and what chemicals are handled. Please contact the PPE manufacturer fur advice dn what gpe of glove
material may ba suitable. Gloves should be replaced immedhtely if signs of degradation are obserued. 

'

SKIN PROTECTION :

Wear standard protective clothing.

EYE PROTEGTION:
Wear chemical splash goggles.

HYGIENE RECOMMENDATIONS :
Use good work and persopJ hygiene practicee to avoid exposure. Keep an eye wash fountain available. Keep a
safety shower available. lf clothing is contaminated, r€move ctothing and moroughly wash the affected area. Launder
contaminated clothing before reuse. Always wash thoroughly after handling chemicats. Wren handling this product
never eat, drink or smoke.

HUMAN EXPOSURE SHARACTERIZATION :

Based on our recommended product applicaticn and personal protective equipment, the potential human exposure is:
Low

PHYSICAL STATE Liquid

APPEARANCE Go|or|ess

ODOR None

SPEC|FIC GRAVTTY 1.34 @ 77 'F / 25 'CDENSITY 1 1.1 tb/gal
SOLUBILITY lN WATER Gomplete
pH ({00 7o) g.E

FREEZING POINT 32 'F / O "G
BOf LING POTNT 219.2 0F I 104 .C
VAPOR PRESSURE $ama as water
VOC CONTENT 0.00 % EpA Method 24

For additional copies of an MSDS visitrrrnnr.nalco.com and requesi accesr
4l rr
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Note: These physical properties are typical valuee for this product and are subject to change.

$TABILITY AND REACTIVITY10.

$TABILITY :

$table under normel conditions.

HAZARDOUS POLYMERIZATION :

Hazardous polymerization will not occur.

CONDITIONS TO AVOID:
Avoid extremes of temperature.

MATERIALS TO AVOID :

$trong Bases

HAZARDOUS DECOMPO$ITION PRODUCTS :

Under fire conditions: HCI

lt l,lo todclty ltudlec har€ b€€n conductld on thiB produc{.

SENSITIZATION:
This product is not expected to be a sensitizer.

CARCINOGENICITY :

None of the substances in this product are listed as carclnogens by the International Agency for Research on Cancer
(IARC), the Nationaf Toxicology Program (NTP) or the American Conference of Governmental lndustrial Hygienists
(ACGTH).

HUMAN HAZARN CHARACTERIZATION :

ECOTOXICOLOG]CAL EFFECT$ :

The following results are for the product.

ACUTE FISH RE$ULT$ :

Based on our hazard characterization, the potential human hazard is: Low

$pecies Exposure LC50 Test Descriptor
Inland $ilverside 96 hre > 5.000 mq/l Froduct
Rainbow Trout 9S hrs 590 mo/l Product
Fathead Minnour 96 hrs 1.094 mofl Product

]t|a|co_comPany1601W.DiehlRoad-Napervi|te,|||ino[s6056@
For additional copieo of an tlrlSDS visit www.nalco.corn and requesi aciess
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ACUTE INVERTEBRATE RESULT$ :
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Species Expoeure LC50 EC50 Test Descriptor

-Eqpbnra 
mqgna 48 hrs > 5,000 m,q/l Product

Mysid $hrimp (Mysidopsis
bahia)

9S hra 4,773 mg/l Product

Ceriodaphnia dubia 48 hrs > 5.000 mo/l Product

CHRONIC INVERTEBRATE RESULTS :

$pecies Test Tvoe NOEC / LOEC End Foint Test Descriptor
Geriodaphnia dubia 15 msfl / 30 mo/l Reproduction Product

PERSISTENCY AND DEGRADATION :

Total Organic Carbon (TOC) : Q9 mg/l

GhemicalOrygen Demand {COD} : 400 mg/l

Greater than 95o/o of this product consiste of inorganic substances for which a biodegradation value is not applicable,

MOBILIry:
The environmental fate was estimated ryI_g 1levet lll fugacity model embedded in the Epl (estimation program
interface) Suite TM, provideg bythe US EPA. The modelissumes a steady state condition bitrueen the tbtalinput and
output. The level lll model does not require equifibrium between the definid media. The information provided is
intended !o give the user a general estimEte of the environmental fate of this product under the defin'ed conditions of
the models.
lf released into lhe environment thie material is expected to distribute to the air, water and soil/sediment in the
approximate respective percentages;

Air Water $oil/$ediment
<50/6 30 - 50% 50 - 70%

The portion in water is expected to be soluble or dispersiblo.

BIOACCUMUIATION POTENTIAL
This preparation or rnaterial is not expected to bioaccumulate.

ENVI RONMENTAL HAZARD AN D EXPOS URE CHARACTER IZATI O N
Based on our hazard characterization, the potential environmental hazard is: Low
Based on our recommended product application and the product's characteristics, the potential environmental
expo$ure is: Low

lf released into the environment, see CEROI-A/SUPERFUND in Section 15.

Itlalco*Gompeny 1601 W. DiehlRoa
For additional copies of an MSDS visit rrrnruw.nalco.com and requesi aciess

Dernand
Incubation Period Value Test Descriptor
sd < 14 ma/l Product
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r3. DI$POSAL CONSI DERATIO I-T$

lf this_p_roduct,bqcame$ a wa$ts, it ls not s hazardous waste as defined by the Resource Conservation and Recovery
Act {RGfiA} 40 GFR 281, since it does not have he charaEteristice of $ubpart C, nor is it listed under $ubpart D.

As a non-hazardous waste, it is not subJect to faderal regulation. Gonsult state or local regulation for any additional
handling, treatment or disposal requirements. For diepoeal, contact a properly licensed waste treatmeni, storage,
disposal or recycling facility.

14. TRANSPORT I III FORITilATIOH

The informatlon in this section is for reference only and should not take the place of a shipping paper (bitt of lading)
specific to an order. Please note that the proper Shipplng Name / Hazard Class may vary by packaging, properties,
and mode of transportation. Typicel Proper $hipping Names for thls product are afi follows.

IAND TRAN$PORT:

Proper Shipping Name :

ArR TRANSPORT (|CAO/IATA) :

Proper Shipping Name :

MARINE TRAN$PORT (llrtDc/lMo) :

Proper $hipping Name:

PRODUCT IS NOT REGUI.ATED DURING
TRAN$PORTATION

PRODUCT I$ NOT REGULATED DURING
TRANSFORTATION

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

15. REGULATORY INFORNilATIOH

This sestion contains additional lnformation that may have relevance to regulatory campliance. The infomation in this
section is for reference only. lt is not exhaustive, and should not be relied upon to take the place of an individualized
compllance or hazard assessment. Nalco accepts no liability for the use of this information.

NATIONAL REGUI.ATIONS, USA :

OSHA HAZARD COMMUNICATION RULE, 29 CFR 1gl0.f 2OO :

Based on our hazard evaluation, the following substance(s) in this product is/are hazardous and the reason(s) is/are
shown below.

Aluminum Chloride Hydroxide : Eye initant

CERCLA/SUPERFUND, 40 CFR 1 17,3A2 :

Notification of spills of this produc{ is not required.

Halco Company 1601 W. Road . Naperville lllinois 60563-1198 ' (630)305-1000
For additional copies of an MSDS visit wrmu.nalco.com and request access
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$ARAdSUPERFUND AMENDMENT$ AND REAUTHORTUATTON ACT OF 1986 {T|TLE fil} - SECTIONS 302, 311,
312, AND 313 :

sEcTtoN 302 - EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355) :

This product does not contain substances listed in Appendix A and B as an Extremely Hazardous $ubstance.

sEcTloNs 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENT$ (40 CFR 370) :

Our hazard evaluation has found this product to be hazardous. The product should be reported underthe following
indicated EPA hazard categories:

I [gffi.g* i:ii*
Under $ARA 311 and 312, the EPA has establisfred threehold quantities for the reporting of hazardous chemicals.
The cunent thresholds are: 500 pounds or tha threshold planning quantity ffPQ), whichever is lou/er, for extremely
hazardous substances and 10,000 pounds for all other hazardous chemicals.

sEcTroN 313 - LIST OF TOXTC CHEMTCALS {40 CFR 372} :

This product does not contain substances on the List of Toxic Chemicals.

TOXIC SUBSTANCES CONTROL AcT (TSCA) :

The substances in this preparation are included on or exempled from the TSCA 8(b) Inventory (40 CFR 710)

FOOD AND DRUG ADMINISTRATION (FDA) Federal Food, Drug and Cosmetic Act :

lMten use situation$ necessitate compliancewith FDA regulations, this product is acceptable under: 21 GFR 126.170
Components of paper and paperboard in contact with aqueous and fatty foods end 21 CFR 176.180 Components of
paper and paperboard in contact with dry foods.

Product must be used at a pH above 5.5 to retain its FDA status. Limitations: no more than required to produce
intended technicaf effect.

Thisplgluc{ h1s been certified as KOSHEFUPAREVE for year-round use INCLUD|NG THE PASSOVER $EASON by
the CHICAGO RABBINICAL COUNCIL.

NSF INTERNATIONAL:
This product has received N$F/lnternational certification under NSF/ANSI $tandard 60 in the coagulation and
flocculation category. The official name is "Polyaluminum Chloride." Maximum product applieation dosage is : lgo
mgfl.

FEDERAL WATER POLLUTION CONTROL ACT, CLHAN WATER ACT, 40 CFR 401 .15 I formerly Sec. 307, 40 CFR
116.4 / formerly $ec. 311 :

Substances listed under this regulation are not intentionally added or expected to be present in this product, Listed
components may be present at trace levels.

For additional copies of an fi/ISDS viEit rrvrrrrw.nalco.com and request access
E/il
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CLEAH AIR ACT, Sec. 1 1? (40 SFR 01, Hazardous Air Pollutants), Ssc. C0? {40 GFR 82, Class I and ll Ozone
Depfeting Substences) :

$ubstences listad under this regulation are not intentionally added or expected to be present in this product. Listed
components may be present at trace levels.

CALIFORNIA FROPOSITION 65 :

Substances listed under California Proposition 65 are not intentionally added or expected to be present in this product.

MICHIGAN CRITICAL MATER]ALS :

$ubstances listed under this regulation are not intentlonally added or expected to be present in this product. Listed
components may be present at trace levels.

STATE RIGHT TO KNOW IAWS :

Substances listed under this regulation are not intentionally added or expected to be present in this product. Listed
components may be present at trace levels.

NATIONAL REGULATIONS, GANADA :

WORKPLACE HAZARDOUS lr,lATERLdLS INFORMATION $YSTEM {l/\lFlMlS} :

This product has been classilied in accordance with the hazard criteria of the Controlled Producfs Regulations (CPR)
and the MSDS contains all the information required by the CPR.

lrlll-l MIS C I-ASSIFIGATION :

DZB - Materials Causing Other Toxic Effects - Toxic l\tlaterial

GANADTAN ENVIRONMENTAL PROTECTTON ACT (CEPA) :

The substance(s) in this preparation are included in or exempted from the Domestic Substance List (DSL).

AUSTRALIA
Allsubstances in this product comply with the National lndustrial Chemicals Notification & Assessment Scheme
(NrcNAS).

CHINA
Allsubstances in this product comply with the Provisions on the EnvironmentalAdministration of New Chemical
$ubstances and are listed on the lnventory of Existing Chemical Substances China (IECSC).

EUROFE
The substances in this preparation have been reviewed for compllanc€ with the EINEGS or ELINCS inventoiles.

JAPAN
This product containe Eubstance(s) wfrich ere not In compllance with the Law Regulating the Manufacture and
lmportation Of Chemicel $ubstances and are not listed on the Existing and New Chemical Substances list {ENCS}.

KOREA
Allsubstance$ in this product comply with the Toxic Chemical Gontrol Law (|'CCL) and are listed on the Existing
Chemicals List (ECL)

Nalco Gompany't601 W. DiehlRoad'Naperville, lllinois6056S11g8"(630)305-1000
For additional copies of an MSFS visit urunrv.nale,o.com and request eccess
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PHILIPPINES
All substances in this product comply with the Republic Act ts969 (RA 69B9) and are listed on the Fhilippines lnventory
of Chemicels & Chemical Substiances (PICGS).

16. OTHER INFORMATIOH

Due to our commitment to Froduct Stewardehip, we have evaluated the human and environmental hazards and
exposures of this product. Based on our recommended use of this product, ws have characterized the product's
general risk. This information should provide aesistanceforyour own risk management practices. We have evaluated
our product's risk as follows:

* The human risk is: Low

* The environmentalrislr is: Low

Any use inconsistent with our tecommendations mey afiec't the risk characteriaation. Our sales representative will
assist you to dEtennine if your product application is consistent with our reoommendatione. Together we Hn
implement an appropriate risk msnagement process.

This product material safety data sheet provides heallh and safety information. The product is to be used in
applications consistent with our product literature. Individuals handling this product should be informed of the
recommended sah$ precautions and should have access to thir information. For any other uss$, exposures should
be evaluated so that appropriate handling practices and training program$can be established to insure safeworkplace
operations. Please consult your local sales representative for any further information.
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