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Ms. Dana Dean, P.E.
Associate Director
Utah Division of Oil, Gas and Mining
1594 West North Temple
Salt Lake City, Utah 84116

RE: Crandall Canyon Mine, C/015/032; Division Order 10A; Response to Division
Letter of December 21, 2010

Dear Ms. Dean:

On behalf of Genwal Resources, Inc., enclosed is a copy of Genwal's December 14,2010
response to Division Order 10A (Task #3582), which was inadvertently omitted from our

delivery to you on Thursday, January 6,201I. Also, please discard the Tables labeled Boise

AYCT Q3/Q4 2008 & Q | 2009 QTD and SLC AYCT Q4 2008 & Ql 2009 QRD, copies

enclosed.
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Please let me know if you have fuither questions regarding this response.
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GENWAI]
RESOURGES, INC.

P.O. Box 910, East Carbon, Utah 84520 794 North "C" Canyon Rd, East Carbon, Utah 84520
Telephone (435) 888-4000 Fax (435) 888-4002

Daron Haddock
Permit Supervisor
Utah Division of Oil, Gas and Mining
P.O. Box 145801
1594 West North Temple, Suite I2l0
Salt Lake City, Utah 84114-5801

Re; Crandall CanJpn Mines. C/015/032
Division Order 10A
Response to Task #3582
Bullet Items 1. 3 and.4

Dear Mr. Haddock:

December 14, 2010

Enclosed are six (6 ea.) copies ofthe response to Task #3582 (letter of July 15,2010),
additional informational requests (bullet items l, 3 and 4 of Section 1) as defined in the Revised
Stipulation of November 4,2010- Response to bullet items 2 and 5 were submitted on
November 30, 2010.

Bullet item I (deletion of any previously approved language.. ) is covered under the

amended narrative language for AppendixT-65, included herein.

Bullet item 3 (a summary/chronology of the experimental process. ..) is covered under

the various stand-alone attachments included herein, which area not submitted for
inclusion in the MRP.

Bullet item 4 (a discussion of the iron sludge disposal options......) is covered in the

Appendix 7-65 narrative and also under a separate submittal of a change to the Centennial
(Tower) MRP C/007/019), submitted to your office on December 14,2010.

If you have any questions or cofirments regarding this submittal contact me at 435

888-4017. trE

id Shaver
dent Agent

cc: Denise Dragoo, Esq.



APPLICATION FOR PERMIT PROCESSING

Permit Change tr New Permit tr ll Renewal tr Transfer tr Exploration tr ll Bond Release tr Permit Number: 015/032

riteorproposar Response to Division Order DO10A, Task #3582

Bullet items 1,3 and 4

Mine: Crandall Canyon Mines

Permittee: GENWAL Resources, Inc.

Description, include reason for application and iiming required to implement.

f nstrC'tions: /tyo., arswer ye' b any ol ke tirst 8 E]€dlons (g6y), stJt rit tlre alf//ication b he Salt lako 6@. Ottterwi, Wr may wt it it to your Edenptiq Wcialid.

o Yes tf io 1. Chanoe in the size of the Permit Area? acres Disturbed Area? acres o increase n decrease.

rfYes BNo 2. ls the application submitted as a result of a Division Order?

o Yes rdNo 3. Does application include operations outside a previously identified Cumulative Hydrologic lmpact Area?

o Yes FNo 4. Does application include operations in hydrologic basins other than as currently approved?

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

tr Yes g4lo 6. Does the application require or include public notice/publication?

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

n Yes v#.o B. ls proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?

n Yes {No 9. ls the application submitted as a result of a Violation?

tr Yes sfio 10. ls the application submitted as a result of other laws or regulations or policies? Explain:

u Yes *{o 11. Does the application affect the surface landowner or change the post mining land use?

o Yes vffio 12. Does the application require or include underground design or mine sequence and timing?

o Yes gNo 13. Does the application require or include collection and reporting of any baseline information?

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

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

o Yes 6o 16. Does the application require or include vegetation monitoring, removal or revegetation activities?

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

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

q Yes n t(o 19. Does the application require or include certified designs, maps, or calculations?

o Yes d" 20. Does the appfication require or include subsidence control or monitoring?

o Yes u'{q 21. Have reclamation costs for bonding been provided for?

a Yes f(' 22. Does application involve a perennial stream, a stream buffer zone or discharges to a stream?

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

u Attach 3 complete copies ottt 
" 

applicat'on.^e

I hereby certify that I am a
application is true and conect to
reference to commitments.

Subscribed and slyom to before me this

aYlta*zl,h

and that the information contained in this
belief in all respects with the laws of

Received by Oil, Gas & Mining

tvtARY V. KAVA
nMrNtf ru6ub . Sl4lt 0l

coMMtsstov # 5742
coMM. EXP.0$16-2

My Commlssion Expires:
Attest STATE O

COUNTY

t^fi

I
12

ASSIGNED TRACKING NUMEER



- C2 (Last Revised File Folder#

Application for
Detailed Schedule

Permit Processing
of Ghanges to the

wffiffiY
MRP

Title of Application: Response to Division Order DO10A, Task #3582

Bullet items 1. 3 and 4

Permit Number. 0151032

Mine: CRANDALL CANYON MINES

Permittee: GENWAL RESOURCES

Provide a detailed listing of all changes to the mining and reclamation plan which will be required as a result of this proposed
permit application. lndividually list all maps and drawings which are to be added, replaced, or removed from the plan.
Include changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate,
identifo and revise the existino minino and reclamation Dlan. Include oaqe. section and drarrinc numbers as Dad ofthe descriDtion.

DESCRIPTION OF MAP. TEXT. OR MATERIALS TO BE CHANGED

tr ADD tr REPLACE D REMOVE taN{r5 J ,l 7-6s:
tr ADD tr REPLACE E REMOVE

\l

tr REPLACE ! REMOVE N o*t\rlrrJ{
D ADD tr REPLACE ! REMOVE

prto tr REPIACE tr REMOVE A t< o. rLr.+ r&*J l D

tr ADD tr REPI-ACE tr REMOVE

tr ADD ! REPI.ACE v6*ou. /+-{{n"L*,c*-t s z I s q
tr ADD ! REPLACE tr REMOVE

, , J

tr ADD D REPIACE tr REMOVE

D ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

! ADD D REPLACE N REMOVE

tr ADD D REPIACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REP]ACE N REMOVE

tr ADD D REPI-ACE tr REMOVE

tr ADD D REPLACE tr REMOVE

tr ADD tr REPI-ACE tr REMOVE

tr ADD tr REPI-ACE tr REMOVE

D ADD tr REPLACE ! REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

tr ADD tr REPLACE tr REMOVE

Any other specific or special instructions required for insertion of this proposal into the Mining and Reclamation Plan?



GENWAL RESOURCE,S, INC
CRANDALL CANYON MINES

cl01 s 1032

THIS SIJBMITTAL IS IN RESPONSE TO:

DIVISION ORDER DO1OA

REVISED STIPULATION NOVEMBER 4, 2010

ADDITIONAL INFORMATIONAL RE,QUESTS
TO ADDRESS TASK #3582
(BULLET ITEMS 1o 3 and 4)

SIJBMITTED: DECEMBtrR I 4, 2010
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APPENDIX 7.65

REPLACEMENT PAGES



APPENDIX 7-65

CRANDALL CANYONMINE

MINtr DISCHARGE WATER
IRON TREATMENT FACILITY

Discussion
Attachment 1 Maelstrom Oxidizer Unit

Attachment 3 Pit Liner Information

Drainage Information
S afety F actor Determination
Construction Specifications and Drawings

Attachment 6

Attachment 7

Attachment I

Attachment 10 MSDS Sheets for NaIco 7763 and Nalco 8187



DISCUSSION

BACKGROUNI)

As aresult 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 from the portals and is discharged through a 12" pipe into Crandall
Creek under UPDES permit UT0024368. The rnine 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
20A9, 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 cornpany 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; 1) an aeration devise (a.k.a.,
"maelstrom" unit) which allows atmospheric oxygen to chemically react with the dissolved iron
in the water, thereby creating iron particulates, 2) a chemical injection system which adds a
coagulant (ahead of the maelstrom) and a flocculant (after the maelstrom), to enhance particle
settling, and 3) a settling basin which allows the iron particulates to settle out of the water. (See
Attachment I for the construction specifications and engineering drawings for the facility.
Attachment 8 also contains an as-built drawing of the treatrnent facility as of November,20l0. It
should be noted that construction is on-going as new improvements continue to be added.)

TNSTALLATION OF SETTLING BASIN

A new 12" HDPE pipeline has beentapped into the existing discharge line fromthe 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 90%
density using vibratory sheeps-foot mechanical compacting equipment, and the embankments do
not exceed2.5W lV sideslopes. As shown in AttachmentT, the berm has been designed and
constructed to achieve a 1.3 safety factor. AttachmentT 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 loadout, a large enclave was blasted out of the solid ledgerock in the past. This
blasted rock was then used as fill material to extend the loadout area, and to construct the



adjacent Forest Service road. This areawas 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 foundational material for the berm and basin is either the solid sandstone bedrock
from the original ledge, 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 constructed from
a pre-existing concrete wall. This wall is a massive 12" thick, reinforced 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 from the 12" thick pre-existing concrete wall mentioned above.
The Jersey baniers on the earth berm, along with the existing concrete wall left over from the old
loadout, define the limits of the settling basin. The barriers 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 barrier
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 barriers 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 armored 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 ateaof 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 camot 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.

INSTALLATION OF THE MAELSTROM UNIT

The treatment facility consists of a manufactured mechanical aeration device known as

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



unit.) This oxidizer unit consists of a pre-fabricated high-density plastic structure equipped with
a series of baffles and a20 hp blower. The mine water is fed into one end of the unit 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 according to the anticipated flow rate, such that the dissolved oxygen in
the water as it exits from the unit is nearly 100%. The high oxygen content then reacts
chemically to change the dissolved iron from the ferrous state to the ferric state, which forms iron
precipitates which can then be settled out. The rnaelstrom trnit is located ahead of the settling
basin, and is also the focal point for the injection of the coagulant and f'locculant treatment
processes and the sltrdge re-circulation system described below.

INSTALLATION OF CHEMICAL INJECTION SYSTEM

Based on field trials it was determined that, in order to successfully settle out the iron it
was necessary to add a chemical coagulant to the water ahead of the maelstrom, and also add a
chemical flocculant to the water after the maelstrom. 'l'he coagulant presently used is an
alumintrm chloride compound, specifically Nalco B 187. This coagulant provides the "seed"
mechanism f,or the iron to adhere to as it goes through the oxidation process. After being
oxidized the coagulated femic iron particles are still too small to settle out on their own.
Therefbre, a flocculant is injected into the water afler it exits from the maelstrom. The flocculant
is a polyacrylamide, specifically Nalco 7763. T'he treated water is thcn allowed to sent to a
settling basin. 'fhe MSDS sheets for both Nalco 8187 and Nalco 7763 is included in Attachment
10.

The chemical treatment eqtripment is housed within a pre-existing shed located 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 storage bulk storage of the chemicals within the
shed, and a Z-tonjib crane has been installed to allor,v handling of the chemical storage totes. A
4" water line was installed, tapping off the main discharge line, to bring a continuous supply of
mine lvater into the treatment shed. The shed is divided into two bays; a storage bay and a
treatment bay. Both bays are heated and insulated. The storage bay is designed to store up to
seven totes of coagulant and two totes of flocculant. The bay also can store up to 5000 gallons of
clean water to be used as make-up water for the chemical system.

The treatment bay houses the chemical mixing and injection system. The coagulant is
injectecl into the discharge r,vater through an adjustable rnetering pump. This chemical is adclecl
to the 4" split of minewater and then piped otrt of the shed, where it is injected into the main flow
of mine discharge water immediately ahead of the maelstrom unit. The flocculant chemical is
premixed in a factory-built make-down unit. This unit automatically batches up a pre-cleterminecl
quantity of concentrated floc solution which can then be used on an as-needed basis. During the
batching process, the floc is pumped from the factory-supplied tote into the make-down unit
through an adjustable-rate meteritlg pump. At the same time, clean make-up water (storecl in
tanks in the adjacent storage bay) 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 pumped (at an adjustable rate) into a separate split of push water which is then

pumped out of the shed and injected into the mine discharge water at the outlet end of the

maelstrom unit, prior to discharge into the settling basin.

The treatment facility is presently (as of November 25,2010) being upgraded so that all
elements of the chemical treatment can be automatically controlled and monitored. A flow meter

r,vill be installed at the inlet to the maelstrom unit to give a continuous electronic reading of the

mine-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 r,vill also constantly monitor the

operational status of the facility, and can immediately send rvarning 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 r,vill also keep data-base records of
chemical usage, flow rates, and unplanned outages.

The treatment shed has been set up to allow storage of four totes of coagulant and one

tote of flocculant. At current injection rates, this will allow the system to operate about six
weeks before requiring refill of the coagulant storage, and about 6 months for the flocculant.
However, addition stores of both chemical will always be available in the adjacent storage bay
which can easily be pumped into the treatment bay storage totes. Therefore, the facility has been

designed to operate on a long-term continuous basis without requiring any chemical replacement

supply disruptions.

At present QNovember 25,2010) the facility has been successfully treating the mine
discharge water so that all UPDES compliance levels have been met for the past 9 months since
March,20l0. However, the company is now implementing measures to minimize the amottnts

of both the coagulant and flocculant used in the treatment process. For example, the automated
(programmable controller) control and monitoring system wilI 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 f,enic 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 rnaelstrom 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 aluminum chloride coagulant to accomplish the same function.
Toward this end, the company has installed six intake suction manifolds in the upper bay of the
settling basin. From these manifolds, concentrated iron sludge material is pumped back into the
inlet end of the maelstrom unit over and over again. This re-circulation system now appears to
be effective in holding down the necessary dosage of coagulant. Horvever, since the flocculant
make-down unit (described above) was only recently installed, and has not yet been fully
adjusted, the full extent of the efficacy of the sludge re-circulation system is not yet known. This
is because there are multiple variables affecting the ultimate treatment parameters, including



mine-lvater discharge rate, coagulant injection rate, flocculant injection rate, and re-circulation
concentration and volume rate. Due to the on-going, inter-related chemical reactions required for
successful treatment, each variable affects all the others, and makes qualitative analysis of the
individual variable somewhat more complicated and time-consuming. However, efforts to fine-
tune the system in an effort to reduce the overall chemical consumption continues.

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

unitdropsoutofsuspensionandaccumulatesinthesettlingbasin.

The basin has been divided into four individual cells, separated one from another by filter fabric
curtains extending across the full width of the basin. These dividing curtains have been installed
to force the water flow through the basin to follow a serpentine pattern 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
dischargelineleadingtothedesignatedUPDESoutfallpoint.
iffiingTheUPDESwatersampleSaretakenattheout1etofthebasinpriorto
entering the pipe leading to the outfall. This is similar to the marrner and location in which the
UPDES monitoring was previously conducted, and is agreeable to Division of Water Quality.

CLEAN-OUT

Precipitated iron is allowed to settle and accumulate in the settling basin.ffi
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In order to facilitate cleaning the sludge material from the basin, the company has installed
a number of cleaning tube 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 mor 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, a2" 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 adjacent tube, and the process is repeated.

6
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Duringtheinitialcleaning'aSampleofthesludgewaStakenand
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 approved plan. iFherrit

The initial sludge material hauled to Wildcat was determined by laboratory analysis to be

mostly water. Therefore, attempts have been made to densiff the sludge to allow for more
efficient cleaning and disposal in the future. The sludge re-circulation (mentioned above, to

7



reduce the coagulant usage), had the desirable side effect of making the sludge much more dense.
The company also attempted to run the sludge through a cyclone separator during the cleaning
process in hopes of obtaining a more concentrated sludge, but this was not successftil. The
company then conduced a series of cleanings wherein the sludge material was pumped directly
into geotube filtration bags. This technique showed encotraging results, but unfortunately,
freezrng winter weather conditions, and the complexities of rigging up a separate flocculant
system has prevented the geobag option from being as yet fully explored and developed.
However, given the promising preliminary results, the company intends to resume geobag
cleaning trials as soon as weather conditions permit.

lJnder the currently approved plan, this sludge material is hauled to the Wildcat Loadout
(permitted under MRP C10071033), where it is disposed of in Sediment Pond C. However, the
company is currently in the process of turning ownership of the Wildcat Loadout over to the
Intermountain Por,ver Agency (IPA). Therefbre, as an alternate to the Wildcat disposal site, the
company is now proposing to dispose of the Crandall iron sludge material at the Centennial
(Tower) minesite in the defunct Sediment Pond A. This pond area \,vas once part of the sediment
and drainage control facilities, but was abandoned during later expansion of the Centennial
sttrface facilities. This pond structure is now designated as an "excess spoil and development
waste storage" site, as sholvn on Plate 6. Even though it is referred to as "Pond A" it no longer
receives any mnoff drainage, and is now a dry and empty depression.

The storage eapacity of Tower Pond A is 48,610 cubic feet or l.l2 acre-feet, available fbr
Crandall sludge storage. Based on the limited experience of iron sludge disposal to date it is
difficult at this time to estimate the actual volume of future sludge disposal needed on an on-going
basis. However, based on previous experience, the sltrdge dries out quickly to a concentrated
residual cake with minimal volume. This cake dried out in a layer about I " thick, covering an
area of about 800 sq. tl. in the bottom of Wildcat Pond C, tbr a total volume of approximately 66
cubic ft. -fhis material was initially generated at the Crandall treatment facility over a three month
period and involved cleaning about half the sludge from the pond. Therefore, the 66 cu. tt of
dried sludge represents approximately one and a half months worth of treatment. One years worth
of treatment would generate about 528 cu ft or 19.5 cu yards of dried material. Therefore the
Tower Pond A, with 48,610 cu. ft of storage capacity, could hold g2years worth of dried material.
It is interesting to note that, as parl of the initial approval of the Crandall iron treatment facility,

prior to any actual operating experience, preliminary calculations prepared in consultation with
the Division concluded that the Wildcat Pond C could hold more than 250 years worth of
expected accumulated dried out sludge material. Wildcat Pond C has a usable storage capacity of
2.577 ac-ft. In comparison, Tower Pond A has a usable capacity of l. 12 ac-ft. Therefore,
comparing the ratio of pond capacities would indicate that Tower Pond A would appear to be
capable of holding in excess of 108 years worth of Crandall iron sludge. Although this estimate
may be considered somewhat "quick-and-dirty", and lvhile future cleaning experience with the
Crandall iron treatment facility will cerlainly provide a more accurate estimate of anticipated
sludge disposal volume requirements, it presently appears that Tower Pond A can provide a
reasonable long-term disposal option for the Crandall iron sludge, especially in light of the limited
operation experience to date that indicates more than 90 years worth of storage capacity. In the
meantime, the company will continue to experiment with alternate sludge disposal options, such



as geo-bag filtration devices, which would hopefully provide a more cost-effective alternative for
longer-term sludge disposal.

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

MAINTENANCE

There rnay be times during required rnaintenance that the oxidizer rnust 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" discharge 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 anticipated bypass flow of about 1000 gpm in addition to the
potential flow from a lO-year,Z4-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 l}-yeailZ4-how 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 authorized 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 below the approved clean-out level of 7769' .
(I{ote: The sediment pond was completely cleaned in December of 2009, immediately prior to
putting the iron treatment facility into operation, and certification reports were supplied to the
Division). Since the required capacity volume for a l0yr-24hr event is 2.45 acre-ft, this leaves a
usable volume of 0.77 acre-ft forthe purpose of maintenance bypass, assuming the water level has
beenpreviously decanted downto the sediment cleanout level of 7769' This equates to251,000
gallons At an average flow rate of 500 gpm from the mine, the sediment pond could theoretically
contain over 8 hours worth of by-passed discharge flow. In other words, this could allow more
than 8 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 capacity forthis
scenario can be found in AppendixT-4.

Prior to initiating any routine or scheduled maintenance on the oxidizer unit or the settling
basin, the company will provide a minimum 24-how notice to the Division. Ernergency



maintenance occasions will be reported to the Division immediately.

DRAINAGE

The "old loadout aret'is depicted on Plate 7-5 and in Appendix 7-4 (Sedimentation and
Drainage Control Plan) as disturbed drainage areaWSDD-I0. Much of this area is now dedicated
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, part 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 seffling 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 Appendix 7 -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 discharge pipe to handle the combined flow of the mine water and a l0 yeailZ4
hour precipitation event on the surface.

While the facility is neither an ASCA nor a small area exemption, 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 around the basin into drainage ditch DD-10, thence into culvert
C-4, and thence into the sediment pond. Calculations in Appendix 7 -4 show that these drainage
structures af,e 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.
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BASELINE MONITORING

Additional baseline data has been incorporated into the approved plan. This data includes:
1) 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) performance data
demonstrating the effectiveness of the existing treatment system methodology of oxidation/settling.
as opposed to other treatment methods such as reverse-osmosis, fine-element filtration, chemical
coagulants/fl occulants, etc.

1) Ledge seep water flow: The treatment ateais separated from the portal bench above by a
massive sandstone ledge of bare sandstone rock. There are several seeps emanating from 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 (approximately 1-2 gpm), but constant. A concrete
trough has been poured behind the existing retaining wall (between the ledge rock and the back of
the 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 seepage water is contained, can be monitored, and is
also subject to treatment thru dilution. The flow datacollected from monitoring this seep will be
provided to the Division and will assist in determining the most appropriate geotechnical method
for future reclamation of this area, i.e., final reclamation. Monitoring will be conducted monthly,
although fteezelthaw 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 necessaryFfi*?t?

.

The location of the seep water discharge pipe into the basin overflow culvert inlet provides
safe and convenient access for collection of this data. It should also be noted that much of the
seep water seems to be coming from underneath the concrete pad of the old crusher building sitting
on top of the ledge. Since this building, and its concrete floor, will be removed during final, thers
is a high probability that much of the seep water can be isolated and contained at time of final
reclamation. iFhisi

@DetailsofthisSeepcollectionsystemcanbefoundintheengineeringdrawings
in Attachment 8.

2) Mine discharge water quality: This data is essentially the monthly UPDES sampling and
monitoring that is presently on-going.

l1



3) Operational performance datgt; In addition to the normal UPDES data (item 2), the
company commits to gathering data to reflect on the effectiveness of the oxidation/settling
methodology employed in the existing system.

.

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

Iron (total, dissolved, and ferrous)
Manganese (total and dissolved)
Aluminum (total and dissolved)
Alkalinitv
Sulfate
pH
Dissolved Oxygen
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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, Therefore,
the company commits to perform an on-site inspection of the Crandall Creek drainage with the
appropriate regulatory agencies. oncsaccessi . The
purpose of the inspection will be to assess the extent of the total iron accumulations within
Crandall Creek. Following the site-visit, the Division (with concurrence with the Forest Service,
and consultation from other agencies) will make a determination as to what clean-up measures, jf
!UlI, should be taken to remove the iron accumulations from the stream channel.
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ON-GOING STATUS AS OF NOVEMBER.2OlO

The company has been working on the design, permitting, construction and operation of the
iron treatment facility since January, 2009. Under the existing treatment system, the mine-water
discharge has been brought into compliance with UPDES parameters since March, 2010.
Presently, the facility is being upgraded to allow greater dependability under the constraints of the
requirements for continuous24/7 operational performance and regulatory compliance. Much of

15



the work has been on a "trial-and-error" basis because the iron treatment issue is relatively new to
the lJtah coal industry, and accepted treatment methodologies for eastern coal mines often involve
dis-similar water chemistry and differing operating and environmental circumstances. Also, much
of the construction/operation of the facility has been under near-emergency conditions, given the
fact that the company was in violation with several state agencies, and the discharge into Crandall
Creek has been under constant scrutiny from other federal and local agencies. The constant
pressure and necessity to keep the discharge water in compliance atall times has made it more
difficult to make adjustments, add new equipment or explore new treatment options. To date, the
company has spent nearly $600,000 on construction, operation, clean-out and maintenance of the
system. It is important to note that these costs cannot be construed as representative of future
treatment costs, given the emergency nature, and "trial-and-error" nature of the development of the
facilities to date. The company will continue efforts to improve the system to provide increased
reliability, develop more efficient sludge removal/disposal techniques and to minimize the amount
of chemicals used in the treatment. Once these more pressing and immediate objectives have been
met, the company will be able to explore other options and alternatives for treatment.

l6
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zNALco

(800) 424-9300 (24 Hours) CHEMTREC

PRODUCT NAME :

COMPANY I DENTIFICATION :

NALCLEAR@ 7763

Nalco Company
1601 W, Diehl Road
Naperuille, llfinois
60563-1 198

EMERGENCY TELEPHONE NUMBER(S) : (8OO) 424-9300 (24 HouB) CHEMTREC

NFPA 7O4II/I/HMIS RATI NG
HEALTH: Ol1 F|AMMABILITY: 'tt1 tNSTABtLtTy: OtO OTHER:
0 = Insignificant 1=Slight 2 = Moderate 3= HiSh 4= Extreme *= Chronic Health Hazard

Our hazard q/aluation has found that this product is not hazardous under 29 CFR 1910.1200.

**EMERG ENCY OVE RVI EW**

CAUTION
May cause iritation with prolonged contact. Toxic to aquatic organisms.
Do not get in eyes, on skin, on clothing. Do not take internally. Wear suitable protective clothing. l(eep container
tightly closed. In case of contact with eyes, rinse immediately with plenty of wdter and seek meJical a&ice. After
contact with skin, wash immediately with plenty of soap and weter. protec{ product from freezing.
Wear suitable protective clothing, gldres and eydf*e protection.
May el/olve o)dd€€ of carbon (COx) under fire conditions. May ovolve oxides of nitrogen (NOx) under fire conditions.
Water in contact with the product will cause slippery floor conditions.

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.

INGESTION :

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

SAFETY DATA SHEET

Nalco Company 1601 W. Diehl Road. Naperville, lllinois 60563-1199. (630)30b-1000
For additional copies of an MSDS visit www.nalco.com and request access

1t10



zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EM ERGENGY TELEPHONE NUMBER(S}
(800) 424-9300 (24 Hours) CHEMTREC

INHALATION :

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

SYMPTOMS OF EXPOSURE :

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 least 15 minutes while holding eyeli& op€n. cet medical attention.

SKIN CONTACT :

Remo/€ contaminated clothing. Wash off affected area immediately with soap and plenty of urater. lf symptoms
de\relop, seek medicd advice.

INGESTION:
Do not induce vofiiiting without medical advice. lf conscious, urashout mouth and give urater to drink. lf symptomg
develoo seek medical aclvice.

INI-IALATION :

Remove to fresh air, treat symptomatically. lf symptorns develop, seek medical advice.

NOTE TO PHYSICIAN :

Based on the individual reaciions ofthe patient, the physician's judganent should be used to control symptoms and
clinical condition. lf $rallolrEd a jelly mass may form which in digegtion may cause blockage.

5. FIRE FIGHTING MEASURES

FLASH POINT:

LOWER EXPLOSION LIMIT:

UPPER EXPLOSION LIMIT:

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

UNSUITABLE EXTINGUISHING MEDIA :

Do not use water unless flooding amounts are availaHe.

Nalco Gompany 1601 W. Diehl Road . e, lllinois 60563-1198 . (630)305-1000

Not flammable

Not flammable

Not flammable

For additional copies of an MSDS visit www,nalco.com and request access



zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EMERGE NE NUMBER(S)
(800) 424-9300 (24 Hours) cHEMTREC

FIREAND EXPLOSION FIAZARD :

May a/olve oxides of ca6on (COx) under fire conditions. May arolve oxides of nitrogen (NOx) under fire condiliorc.
Water in contac{ with the product will caus6 slippery floor conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING:
In case of fire, wear a full face pGitjve.pressure self contained breathing apparatus and protective suit.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS :

R€trict access to area as appropriate until dean-up operations ar€ complete. Notify appropriate gorernment,
occxpational health and safety and environmental authorities. Ensure clean-up is conducted by trained personnel
only. Do not touch spilled material. Stop or reduce any leaks if it is safe to do so. Use p€rsonal proteclive equipment
recommended in S€dion 8 (Exposr.rre Controls/Personal Protection). Sfill may be slippery.

METHODS FOR CLEANING UP :

SMALL SPILLS: Soak up spillwith absorbent matedal. Place residues in a suitable, covered, properly labeled
container. Wash affected area. LARGE SPILLS: Wabr in contact with the produc{ will create a voluminous, slippery
gel. Soak up as thoroughly as possible with inert absorbent material or sawdust. Do NOT hose down area until all
possible traces of polymer are rcmo\red. Contact an approred rvaste hauler for disposal of contaminated recover€d
material. Dispose of material in compliance with regulations indicated in Section 13 (Disposal Considerations).

ET.IVIRONMENTAL PRECAUTIONS :

This prcduct is toxic to fish and other water organisms. Do not discharge direcfly into lakes, ponds, streams,
waterways or public water supplies.

7. HANDLING AND STORAGE

HANDLING :

Do not take intemally. Have emeeency equipm€nt (forfires, spillq leaks, eb.) readily anailable. Ensure all containers
are labeled. Do not get in eyes, on skin, on clothing. Use with adequate ventilation. Ke€p the containeF clos€d when
not in use.

STOMGE CONDITIONS:
Store in suitable labeled containers. Store the containers tightly clos€d. Store separately from o<idizers. Probct
product f iorn freezing.

SUITABLE CONSTRUCTION MATERIAL :

Compatibiliv with Plastic Materials can vary; we therefore recommend that compatibility is tested prior to use.

8. I EXPOSURE CONTROLS/PERSONAL PROTECTION

OCCUPATIONAL EXPOSURE LIMITS :

This product does not contain any substance that has an established exposure limit.

Category: ppm mg/m3 Non-Standard
Unit

Substance(s)

Nalco Gompany 1601 W. Diehl
For additional copies of an

Road . Naperville, lllinois 60563-1198 - (630)305-1000
MSDS visit www.nalco.com and request access

3/10



zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

(800) 424-9300 (24 Hours) CHEMTREC

ENGINEERING MEASURES:
General ventilation is recmmended.

RESPIRATORY PROTECTION :

Due to its lo\/v volgtility and toxicity, the hazard potential associated with this material is relatively lqllr. Respiratory
protection is not nomally n€€ded.

HAND PROTECTION :

Nitrile glol/es PVC glot/es

SKIN PROTECTION:
W€ar standard protective clothing.

EYE PROTECTION:
Wear chemical splash goggles.

HYGIENE RECOMMENDATIONS :

Use good work and personal hygiene practices to a\roid expoGure. Keep an eye wash fountain wailable. lGep a
safety shoiver available. lf clothing is contaminated, remo/e clothing and thoroughly wash the dected area. launder
contaminabd clothing before reuse. Alweys wash thoroughly after handling chemicals. When handling this prcduct
never eat. drink or smoke.

HUMAN EXPOSURE CHARACTERIZATION :

Bas€d on our re@mmended product application and personal prctective equipmont, th6 potential human e)eosur€ is:
Ldv

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE

APPEARANCE

ODOR

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

Emulsion

Opaque Off-white

Hydrocarbon

1.03 - 1.07 @ 77 "F t25"C
8.6 - 9 0lb/gal
Emulsifiable
I
400 - 1,200 cps @ 77 'F | 25 "C
< -4 "F | < -20'C
27.4 olo EPA Method?4

Note: These physical properties are typical values for this product and are subject to change.

Nalco Company 1601 W. Diehl Road. Naperville, lllinois 60563-1198. (630)305-1000
For additional copies of an MSDS visit www.nalco.com and request access
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zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EMERGENCY TELEPHONE NUMBER(S}
(800) 424-9300 (24 Hours) cHEMTREG

10. STABILITY AND REACTIVITY

STABILITY :

Stable under normal conditions.

HAZARDOUS POLYMERIZATION :

Hazardous polymerization will not occur.

CONDITIONS TO AVOID :

Freezing temperatures. Extremes of temperature

IUATERIALS TO AVOID :

Addition of water results in gelling. Contact with strong oxidizers (e.9. chlorine, peroxides, chromates, nitric acid,
perchlorate, concentrated oxygen, permanganate) may generate heat, fires, explosions and/or toxic vapors.

HATARDOUS DECOMPOSITION PRODUCTS :

Under fire conditions: Oxides of carbon, Oxides of nitrogen

11. TOXICOLOGICAL INFORMATION

No todcity studies have been conducted on this prcduct.

SENSITIZATION :

This ptoduc,t is not expecled to be a sensitizer.

CARCINOGENICITY:
None of the subetanc€s in this product are listed as carcinogens by the InternationalAgency for Research on Cancer
(IARC), the National Todcology Progmm (NTP) or the American Conference of Gorernmental Industrial Hygienists
(ACGTH).

HUMAN HAZARD CTIARACTERIZATION :

Based on our hazard characlerizalion, the potenlial human hzard is: Lot /

12. ECOLOGICAL IN FORMATION

ECOTOXICOLOGICAL EFFECTS :

The following results are for the product and a 1% aqueous solution of the product.

ACUTE FISH RESULTS :

Species Exposure LC50 Test Descriptor
Sheepshead Minnow 96 hrs > 1,000 mq/l 1% Aqueous Solution of a Similar Product
Rainbow Trout 96 hrs > 1,000 mq/l 1% Aqueous Solution of a Similar Product
Fathead Minnow 96 hrs 34.3 mo/l Product
lnland Silverside 96 hrs 52.5 mq/l Product

Nalco Gompany 1601 W. Diehl
For additional copies of an

Road . Naperville, lllinois 60563-1 198 . (630)305-1000
MSDS visit www.nalco.com and request access
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HNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

ACUTE INVERTEBRATE RESULTS :

Species Exposure LCSO EC50 Test Descriptor
Daphnia maqna 48 hrs 280 ms/l 1% Aqueous Solution of Product
Mysid Shrimp (Mysidopsis
bahia)

96 hrs 400 mg/l 1% Aqueous Solution of Product

MOBILITY:
The environmental fate was estimatolulllg 4evel lll fugacity model embedded in the Ept (€timation program
intetface) Suite TM, prorided by the Us EPA. The model assumes a steady state condition bdtween the tbtaiinput and
ouFut. The level lll model does not require equilibrium betlr/een the defined media. The information prwided is
intended to give the us€r a general estimate of the environmental fat6 of this product under the defin'ed conditions of
the models.
lf releas€d into the environment this matedal is expect€d to distribute to the air, urater and soil/sediment in the
approximate |€spoctiv€ percentages;

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

BIOACCUMUTATION POTENTIAL
This preparation or material is not seected to bioaccumulate.

ENVRONMENTAL |-IiAZARD AND EXPOSURE CHARACTERTZATTON
Based on our hazard characterization, the potential environmental hazard is: Moderate
Based on our_recommended product application and the prcducts characteristics, the potential environmental
expo€ure b: Moderate

lf released into the environment see CERCWSUPERFUND in Section 15.

lf this ptoduct b€comes a uaste, it i3 not a haza.dous waste as defined by the Resource Conservalion and Recovery
Act (RCRA) 40 CFR 261, since it does not have the characteristics of Su6part C, nor is it listed under Subpart D.

As a non-hazadous rivaste, it is not subject to federal r€gulation. Consult state or local regulation for any additional
handling, treafnent or di€posal requirements. For disposal, contact a properly licensed rftste treatmeni, storage,
dbposal or recyding fadlity.

The information in th should not take the place of a shipping paper (bill of lading)
specific to an order. ng Name / Hazard dtass may vary'by-piciaging, properti6,
and mode of tran6po an e€ for this product are as iolloirs. 

- -

LAND TRANSPORT :

Proper Shipping Name : PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

- For additional copies of an MSDS visit wu,!v.nalco.corn and r€quest access
6/10



zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EM ERGENCY TELEPHONE NUIV|BER(S)
(800) 424-9300 (24 Hours) CHEMTREC

ArR TRANSPORT (|CAO/|ATA) :

Proper Shipping Name :

MARTNE TRANSPORT (tMDG/tMO) :

Proper Shipping Name :

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

15. REG U LATORY IN FORMATION

This seciion contains additional infotmation that may ha\re relevance to rogulatory compliance. Th€ infomalion in this
section is for reference only. lt is not exhaustive, and should not be relied upon to trake the place of an individualized
complianc€ or hazard assessment. Nalco accepts no liability for the use of this information.

MTIOML REGUIATIONS. USA :

OSHA HAZARD COMMUNICATION RULE, 29 CFR 1910.1200:
Our hazsrd s/aluation has found that this product is not hazardous under 29 CFR 1910.1200.

CERCI.A/SUPERFUND, 40 CFR 302 :

Notification of spills of this produc{ is not rcquiEd.

SARA/SUPERFUND AMENDMENTS AND REAUTHORTZATTON ACT OF 1986 (T|TLE ilt) - SECTTONS 302, 311,
312, AND 313 :

sEcTtoN 302 - EXTREMELY H,AZARDOUS SUBSTANCES (40 CFR 355) :

This prcduct do€s not contain subotances listed in Appendix A and B as an Extremely Hazardous Substance.

SECTIONS 311 AND 312 - MATERIAL SAFETY DATA SHEET REQUIREMENTS (40 CFR 370) :

Our hazard e\raluation has found that this product is not hazadous under 29 CFR 1910.1200.

Under SARA 311 and 312, the EPA has established threshold quantities for the reporting of hazardous chemicals.
The cunent thresholds are: 500 pounds or the threshold planning quantity (TPQ), whichwer is loiver, for odremely
hazardous substances and 10,000 pounds for all other hazardous chemicals.

sEcTtoN 313 - L|ST OF TOXC CHEMTCALS (40 CFR 372) :

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

TOX|C SUBSTANCES CONTROL ACT (TSCA) :

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

FOOD AND DRUG ADMINISTRATION (FOA) Federat Food, Drug and Cosmetic Ac{ :

When us6 situations necessitate compliance with FDA rwulations, this product is acceptable under : 21 CFR 176.170
Components of paper and pap€Iboard in contac-t with aqueous and fatty foods and 21 CFR 176.180 Co.nponents of
paper and paperboard in contact with dry foods.

o
For additional copies of an MSDS visit www.nalco.com and request access
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zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EMERGENCY TELEPHONE NUMBER(S}
(800) 424-9300 (24 Hours) CHEMTREC

Limitation: For us6 as an adiuvant in the manufacture of paper and p€perboard in an amount not to o(ceed that
necossary to acco.yrplish the technical effect and not to exceed 2 percent (as polymor) by woight of the paper or
paperboard.

NSF INTERMTIOML :

This prpduct has received NSF/lntemational certification under NSF/ANSI Standard 60 in the coagulation and
flocculation category. This product has rec€ived NsF/lnternational certification under NSF/ANSI Standard 60 in the
Filtration Aid category. The official name is "Polyacrylamide." Maximum product application dosage is : 1 mgy'l.

FEDERALWATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401.15 /fomerly Sec. 307, 40 CFR
116.4 / fomerly Sec. 311 :

Substances listed under this regulation are not ir entionally added or o(pected to be present in this product. Listed
components may be present at trace levels.

CLEAN AIR ACT, Sec. 112 (HazardousAir Pollutants, as amended by 40 CFR 63), Sec. 802 (40 CFR 82, Class land
ll Ozone Depleting Substiances) :

Substances listed under this r€gulation are not intentionally added or oeec{ed to be present in this product. Listed
componenb may be present at trace levels.

CALIFORNIA PROPOSITION 65 :

Substances lieted under California Proposition 65 are not intentionally added or expected to be pr€sdnt in this product.
Trac€ levels of listed component8 may be pres€nt.

MICHIGAN CRITICAL MATERIALS :

Substances listed under this regulalion are not intentionally added or agected to be present in this product. Listed
componentB may b€ present at trace la/els.

STATE RIGHT TO KNOVV I.AWS
Substances listed under this r€gulation are not intentionally added or oeected to be present in this produc{. Listed
components may b€ pr€sent at trace levels.

NATIOML REGUI.ATIONS, CAMDA :

WORKPI.ACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) :

This product has been classitied in accordance with the hazard criteria d the Controll€d Products Regulations (CPR)
and the MSDS contains all the infornation required by the CPR.

WHMIS CLASSIFICATION :

Not consider€d a WHMIS controlled oroduct.

CANAOIAN EN/IRONMENTAL PROTECTION ACT (CEPA) :

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

AUSTRALIA
All substances in thiE product comdy with the National Industrial Chemicals Notmcalion & Assessment Scheme
(NrcNAS).

Nalco Company 1601 W. Diehl Road. Naperuille, lllinois 60563-1198. (630)305-1000
For additional copies of an MSDS visit www.nalco.com and request access
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zNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EMERGENCY TE BER(s)
(800) 424-9300 (24 Hours) CHEMTREC

CHIM
All subetances in this product comply with the Pro/isions on the Environmental Administration of New Chemical
Substances and are listed on th6 Inventory cf Existing Chemical Substanc€s China (IECSC).

EUROPE
The substances in this prep€ration have been ranianred for corndiance with the EINECS or ELINCS inventories.

JAPAN
All substances in this product comply with the Law Regulating the Manufac{ure and lmportation Of Chemical
Substances and are listed on the Existing and New Chemical Substances list (ENCS).

KOREA
All subetances in this prcduct co.nply with the Toxic Chemical Control Lar, (TCCL) and are listed on the Existing
Chemicals List (ECL)

NEWZEALAND
All subetances in this product comdy with the Hazardous Substances and New Organi$ns (HSNO) Ac1 1996,"n0 

"r"listed on or are o(empt from the Nelv Z€aland Inventory of Chemicals.

PHILIPPINES
All-suhstances in this product corndy with the Republic Act 6969 (RA 6969) and are listed on the Philippines lrventory
of Chernicals & Chernical Subtances (PICCS).

16. OTHER INFORMATION

Due to our commitrent to Produc{ Stamrdship, we have erraluated the human and environmental hazards and
exposures of this ptoduc{. Based on our recommended use of this prcduct, we have characterized the product's
general risk. This infomation should pro/ide as6istance for your qfln risk management practices. We have e\raluated
our prcduct's risk as follofls:

" The human dsk is: Low

* The environmental risk is: Modorat€

Any use inconsistent with our recornmondations may decl the risk charac-terization. Our sales representative will
assi€t you to detemine if your product application is consist€nt with our recommendatiorc. Together we can
impldnent an appropriate risk managemenl procesa

This prcduct material safety data she€t pro/ides health and safety infomation. The product is to be used in
applications corcistent with our ptoduct literature. Individuals handling this product should be informed of the
recommended safety ptecautiorc and should have acc6s to this infomation. For any other us€s, expoeures should
be araluated so that appropdate handling practices and training programs can be established to insur€ safe workplace
operations. Pl€as€ consult your local sales represBntative for any funher infomation.

REFERENCES

Thr€shold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices, Arnerican
Conference of Gorornmental Industrial Hygienists, OH., (Arial Insighu CD-ROM Version), Adel Research Corp.,
Betho3da. MD.

o
For additional copies of an MSDS visit www.nalco.com and request access
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NALGLEAR@ 7763

EMERGENCY NUMBER(S)
(800) 424-9300 (24 Hours) CHEMTREC

Hazardous Substanc€s Data Bank, Nalional Library of Medicine, Bethesda, Maryland OOMES CPS CD-ROM
V6rsion), Micrornedex, Inc., Engleuood, CO.

IARC Monographs on the Evaluation of the Carcinogenic Risk of ChemicalE to Man, Geneva: World Hoalth
Organization, Intemational Agency fior Research on Cancer.

Integrated Risk Infomation System, U.S. Environmental Protection Ag€ncy, Washington, D.C. IrOMES CpS[
CIROM Version), Microrneda(, Inc., Englelvood, CO.

Annual R€port on Carcinogens, National To(icology Prcgram, U.S. Department of Hoalth and Human Services, Public
Health Seruice.

Title 29 Code of Federal Regulations, Part 1910, Subp€rt Z, Toxic and Hazardous Subetances, Occupational Safety
and Health Administration (OSl-tA), (Ariel Insight CD-ROM Version), tui€l Research Corp., Bethesda, MD.

Registry of Tofc Efieds of Ch€mical Substances, National Institute for Occupational Safety and Health, Cincinnati,
OH, CIOMES CPS0 CD-ROM Version), Micromedex, Inc., Engleu,ood, CO.

Ariel Insighfl (An integrated guide to industrial chemicals covered under m4or regulatory and advisory programs),
North American Module, Western European Module, Chemical Inventories Module and the Generics Module (Ariel
Insigh0 CD-ROM VeFion), Arid Research Corp., Bethesda, MD.

The Teratogen Informalion System, University of Washington, Seattle, WA (TOMES CP$ CD-ROM Version),
Micromedo(, Inc., Engletvood, CO.

Prepared By : Product Safety Department
Date issued : 11/06/2009
Version Number : 1.20

Nalco Company 1601 W. Diehl
For additional copies of an

Road . Naperuille, lllinois 60563-1198 . (630)305-1000
MSDS visit www.nalco.com and request access
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i. I cHEMtcAL pRoDUcr AND corr,fpAt-ty tDEilnrrcATlON

PRODUCT MME:

APPLICATION :

COMFANY IDENTIFICATION :

EftilERGEHCY TELEPHOHE HUMBER(S) :

NFPA 7O4M/I-IMIS RATI NG
I nenlrH : z tz FLAMMABILITy :

0 = Insignificant 1 = Slight 2 = Moderate

ULTRION@ 8187

WATER CLARI FICATI ON AID

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

(800) 424-9300 (24 Hours) CHEMTREC

0/0 INSTABILITY: 0/0 OTHER:
3 = High 4 = Extreme * = Ghronic Health Hazard

2. COMPOSITIONTINFORMATION ON INGREDIENTS

Our hazard evaluation has identifted the following chemical substance(s) as hazardous. Consuft Section 15 for the
nature of the hazard(s).

Hazardous Substance(s)
Aluminum Chloride Hydroxide

CAS NO
12042-91-0

06 (w/w)
30.0 - 60.0

3. HAZARDS IDENTIFICATION

**EMERGENCY

WARNING
lnitating to eyes.
Do not get in eyes, on skin, on clothing. Do not take internally. Use with adequate ventilation. In case of contact with
eyes, rinse immediately wifft plenty of water and seek medical advice. After contact with skin, wash immediately with
plenty of water.
Wear suitable protective clothi ng.
Not iqmmable or combustible. ltrlay evolve HCI underfire conditions.

PRIMARY ROUTES OF EXPOSURE :

Eye, Skin, lnhalation

HUMAN HEALTH HAZARDS. ACUTE :

EYE CONTACT:
Gan cause moderate irritation.

SKIN CONTACT :

May cause irritation with prolonged contact.

Nalco Gompany 1601 W. Diehl Road'Naperville, lllinois 605ffi:11gSr(650)505-1m0
For additlonal copies of an MSDS visitwunrrr.nalco.com and request access
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t HNALco

INGESTION :

Not a likely route of exposure. May cause mucosaldamage.

INI.IALATION:
Not a likely route of exposure. May cause initation of mucous membranes.

SYMPTOMS OF EXPO$URE :

Acute :

A revietrrr of available data does not identifo any symptoms from exposur€ not previously mentioned.
Chronic:
A review of available data does not identiff any syrnptoms from exposure not previously mentioned.

AGGRAVATION OF EXISTING CONDITIONS :

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

HUMAN HEALTH HAZARDS. CHRONIC :

No adverse effiects expected other than those mentioned above.

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

SKIN CONTAGT:
Remove contaminated clothing. Wash off affected area immediately with plenty of water. lf symptoms develop, seek
medical advice.

INGESTION :

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

INHALATION:
Remove to fresh air, treat symptomatically. tf symptoms devefop, seek medicaladvice.

NOTE TO PHYSIGIAN :

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

FI.ASH POINT: None

EXTINGUISHING MEDIA:
Not expected to burn. Use extinguishing media appropriate for surrounding tire. Keep containers cool by spraying
with water.

Nalco Gompany 1601 W. Diehl Roadl , lllinois 60563-1198 . (690)g05-1000
For addiUonal copies of an MSDS visit unryw.nalco.com and request access

SAFETY DATA SHEET
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ULTRION@ 8{87
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I HNALco

FIRE AND EXPLOSION HAZARD :

Not flammable or combustibte. May evolve HCI under fire conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING :

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

HANDL]NG:
Do not get in gyes, on skin, on clothing. Do not take internally. Use with adequate ventilation. Do not breathevaporslgases/dust. Keep the containers closed vuhen not in use. Have emergency equipment (for fires, spills, leaks,etcJ readily available- Ensure all containers are labeled. Use personal protectTve e-quidm'ent recommended in SectionI (Exposure Control#personal protec{ion).

STORAGE CONDITIONS :

store the containers tighfly closed. store separately from bases.

SUITABLE CONSTRUCTION MATERIAL :
PVC, Buna-N, Polyurethane, Polypropylene, Polyethylene, viton, HDPE (high density polyethylene), 100% phenolicresin liner

UNSUITABLE CONSTRUCTION MATERIAL :

Brass, Hypalon, Stainless Steel 304, EPDM, Mild steel, Stainless Steel g16L, Neoprene, Epory phenolic resin

OCCUPATIONAL EXPOSURE LIMITS :
Exposure guidelines have not been established forthis product. Available expo$ure limits for the substance(s) areshown below.

Halco_Gorplny 1601 W-
For additional copies of an MSDS visit www.nalco.com and request access

PERSOI{AL PRECAUTIONS :

Restrict access to3rea as appropriate until clean-up operations are complete. Use personal proteetive equipmentrecommended in Section 
-8 

(Exposure Controls/Personaf Protection). Sdp or redu-d any nafs if it is safe to do so.ventilate spill area if possible. Ensure clean-up is conducted by hained personnel only. bo not touch spii[o material.Have emergency equipment (fortires, spills, leaks, et9.) readily availaHb. trtotiry appiopriate gover;r,ini,
occupational health and safety and environmental authorities.

METHODS FOR CLEANING UP :

SMALL SPILLS: Soak up spillwith absorbent material. Place residues in a suitable, covered, properly labeledcontainer. Wash affected area. I-ARGE SPILLS: Containliquid using absorbent material, by digging trenches or bydiking' Reclaim into recovery or salvage drums or tank truck fbr propei disposal. Wastr site of spillage thoroughty w1hwater. Contact an approved waste hgylel for disposal of contaminiteo recovered material. oiipoi-Jof rat*rfa incompliancewith regulations indicated in Section is lOisposal Considerations).

ENVIRONMENTAL PRECAUTIONS :

Do not contaminate surface water.

SAFETY DATA SHEET
PRODUCT

ULTRION@ 8187

3/ll



o HNALco SAFETY DATA SHEET
PRODUCT

ULTRION@ 8{87

Gountry/Source Substance(s)

ENGINEERING MFASURES :

General ventilation is recommended.

RESPIRATORY PROTECTION :

Due to its low volatility and toxicity, the hazard potential associated with this material is relatively low. Respiratory
protection is not normally needed.

HAND PROTECTION :

When handling this product, the use of chemical gloves is recommended. The choice of work glove depends on work
conditions and what chemicals are handled. Please contact the PFE manufacturer for advice on what type of glove
material may be suitable. Gloves should be replaced immediately if signs of degradation are observed.

SKIN PROTECTION :

Wear standard protedive clothing.

EYE PROTECTION:
Wear chemical splash goggles.

HYGIENE RECOMMENDATIONS :

Use good work and personal hygiene practices to avoid exposure. Keep an eye wash fountain available. Keep a
safety shower available. lf clothing is contaminated, remove clothing and thoroughly wash the affected area. Launder
contaminated clothing before reuse. Always wash thoroughly afier handling chemicals. When handling this product
never eat, drink or smoke.

HUMAN EXFOSURE CHARACTERIZATION :

Based on our recommended product application and personalprotective equiprnent, the potential human exposure is:
Low

9. PHYSICAL AHD CHEIUIICAL PROPERTIES

PHYSICAL STATh

APPEARANCE

ODOR

SPECIFIC GRAVITY
DENSITY
$OLUBILITY IN WATER
pH (100 o/o)

FREEZING POINT
BOILING POINT
VAPOR PRESSURE
VOC CONTENT

1.34 @ 77 "F / 25 "C
11.1 lb/gal
Complete
3.5
32"F/0'C
219,2 'F t 104 "C
Same aE water
0.00 % EPA Method? 

Liquid

Colorless

None

Halco Company 1601 W. Diehl Road . Naperville, lllinois 665h-1199 t6f,0)30st000
For additional copies of an MSDS visit www.nalco,com and request access
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Note: These physical properties are typical values for this product and are suhject to change.

PRODUCT

ULTRION@ 8187
I HNALco

STABILITY:
Stable under normal conditions.

HAZARDOUS POLYMERIZATION :

Hazardous polymerization will not occur.

CONDITIONS TO AVOID :

Avoid extremes of temperature.

MATERIAL$ TO AVOID :

Strong Bases

HAZARDOUS DECOMPOSITION PRODUCTS :
Under fire conditions: HCI

No toxicig studies have been conducted on this product,

SENSITIZATION :

This product is not expected to be a sensitizer.

CARCINOGENICITY:
None of the substances in this product are listed as carcinogens by the InternationalAgency for Research on cancer(lARc)' the National roxicology Program (NTP) or the Ameican ionference of Govertmentat Industrial Hygienists(ACGtH).

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

ECOTOXICOLOGICAL EFFECTS :

The folfowing results are for the product.

aquTE FtsH RESULT$ :

TOXICOLOGICAL INFORMATION

ECOLOGICAL I N FO RIUIATI O H

Species Exposure LC50 Test Descriptor
Inland Silverside 96 hrs > 5,000 ms/l Product
Rainbow Trout 96 hrs 590 mq/l Product
Fathead ltilinnow 96 hrs 1,094 mg/l Product

5/lr
,1?T*:ll_1901-wFor additionat copies of an MSD$ visit unrw.n"rco.rorn;;; ;fi"*i*J#"r*
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ACUTE INVERTEBRATE RESULTS :

CHRONIC INVERTEBRATE RESULTS :

SAFEW DATA SHEET

EHERGEl{CY
424€300

PRODUCT

ULTRION@ 8187

Species Exposure LC50 EC50 Test Descriptor
Daphnia Eagna 48 hrs > 5.000 msfl Product
Mysid Shrirnp (Mysidopsis
bahia)

96 hrs 4,773 mg/l Product

Ceriodaphnia dubia 48 hrs > 5.000 mo/l Product

Species Test Tvoe NOEC / LOEC End Point Test Descriptor
Ceriodaphnia dubia 15 ms/l / 30 mo/l Reproduction Product

PERSISTENGY AND DEGRADATION :

Total Organie Carbon (TOC) : 99 mg/l

Chemical Orygen Demand (COD) : 490 mg/l

Greater than 95% of this product consists of inorganic substances for whicfr a biodegradation value is not applicable.

MOBILITY:
The environmental fate was estimated Elg qlevel lll fugacity model embedded in the Epl (estimation program
interface) suite TIlr' proviged bythe US EPA. The rnodelissumes a steady state condition between tni tbtirinput andoutput- The level lll model does not require equifibrium between the definid media. ine intorm"tion-p.uiO"O Itintended to give the user a general estimate otttre environmental fate of this product under the defined conditions ofthe models.
If released into the environment this material is expected to distribute to the air, water and soil/sediment in theapproximate respective percentages;

Air Water $oil/Sediment
<5o/o 30 - 50% 50 - 70%

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

B IOACCUM U I.ATION POTENTIAL
This preparation or material is not expected to bioaccumulate.

ENVI RON MENTAL HAZARD AN D EXPOSURE CI-IARACTERIZATIO N
Based on our hazard characterization, the potential environmental hazard is: Low
Based on our recommended product applidation and the product's chaiacteristics, the potentialenvironmental
expo$ure is: Low

lf released into the environment, see CERCWSUPERFUND in Section 18.

Nalco Comryly t60l W
For additional copies of an MSDS visit r,rnlrw.nalco.com and request access

Demand
Incubation Period Value Test Descriptor
5d < 14 mo/l Product

6/ll
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l! thilf_rg{uct bqcomes a waste, it is not a hazardous utaste as defined by the Resource Conservation and Recovery
Act (RCRA) 40 CFR 261, since it does not have the characteristics of Subpart C, nor is it listed under Subpart D.

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

The information in this section is for reference only and should not take the place of a shipping paper {bill of lading)
speciftc to an order. Please note that the proper Shipping Name / Hazard Glass may vary ny packaging, properlies,
and mode of transportation. Typical Proper Shipping Names for this product are as follows.

SAFETY DATA SHEET
PRODUCT

ULTRION@ 8187

LAND TRANSPORT:

Proper Shipping Name :

AIR TRANSPORT (ICAO/|ATA) :

Proper $hipping Name :

MARTNE TRANSPORT (hrDG/tMO) :

Proper Shipping Name :

PRODUCT IS NOT REGUIATED DURING
TRANSPORTATION

PRODUCT IS NOT REGUI-ATED DURING
TRANSPORTATION

PRODUCT IS NOT REGUI.ATED DURING
TRANSPORTATION

This section contains additional information that may have relevance to regulatory compliance. The information 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 inforrnation.

NATIONAL REGUI.ATIONS, USA :

OSHA HATARD COMMUNICATION RULE, 29 CFR 1910.1200:
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 117, 302 :

Notification of spills of this product is not required.

lt|alco-company1601W.Dieh|Road'Napervi||e|llinois6
For additional copies of an MSDS visit www.nalco.com and request access
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SARAdSUPERFUND AMENDMENTS AND REAUTHORTZATTON ACT OF 1986 (TITLE ]il) - SECTTONS 302, 311,
312, AND 313:

SECTION 302. EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355) :

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

sEcTloNS 311 AND 312 - MATERIAL SAFEW DATA SHEET REQUTREMENTS (40 cFR 370) :
Our hazard evaluation has found this product to be hazardous. The product should be reported under the following
indicated EPA hazard categories:

i ffi:5'.s:xl:iil::,'ff,T##- Fire Haeard
- Sudden Release of pressure Hazard

Reactive Hazard

Under SARA 311 and 312, the EPA has established threshold quantities for the reporting of hazardous chemicals.
The current thresholds are: 5!0 pounds or the thrEshold planning quantity (TPO), tinfricnEver is lower, for extremely
hazardous substances and 10,000 pounds for all other hazardous inemiirats. 

'

sEciloN 313 - L|ST OF TOXTC CHEMTCALS (40 CFR 372) :

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

TOX|C SUBSTANCES CONTROL ACT CISCA) :

The substances in this preparation are included on or exempted from the TSCA 8(b) lnventory (40 cFR 710)

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

Wren use situations necessitate compliance with FDA regulations, this product is acceptable under : Zl CFR 176.170
Components of paper and paperboard in contact with aqueous and fatty foods and 21 CFR 176.180 Components of
paper and paperboard in contact with dry foods.

Product must b* Y4 at a pH above 5.5 to retain its FDA status. Lirnitations: no more than required to produce
intended technical effect.

This product has been certilied as K0SHERfPAREVE for year-round use INCLUD|NG THE pAssovER $EASoN by
the CHICAGO RABBINICAL COUNC|L.

NSF INTERNATIOF.IAL:
This product has received NsF/lntemational certification under NSF/ANSI Standard 60 in the coagulation and
flocculation category. The official name is "Polyaluminum Chloride." Maximum product appticatio-n dosage is : 180
mg/1.

FEDERAL WATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401.15 / formerty Sec. g0Z, 40 CFR
1 10.4 / 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.

Nalco_Comp?ny 1601 W. Diehl Road . NapE
For additional copies of an MSDS visit www.nalco.com and request access
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EMERGEI|GY TELEPHOHE HUiTBER(SI
(8001424-9300 (24 Hours! GHEMTREC

CLEAN AIR ACT, $ec. 112 (40 CFR 61, HazardousAir Pollutants), Sec. 602 (40 CFR 82, Class t and tt Ozone
Depleting Substances) :

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.

CALIFORNIA PROPOSITION 65 :

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

MICHIGAN CRITICAL MATERIALS :

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

STATE RIGHT TO KNOW LAWS :

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, CANADA :

IAflCRKPI-ACE HAZARDOUS MATER|ALS INFORMATION SYSTEM ffiMt$) :

This product has been classified in accordance with the hazard criteria of the Controlled Products Regutations (CPR)
and the MSDS contains allthe information required by the CPR.

I/IJI-IM IS CLASS IFICATION :

DzB - Materials Causing Other Toxic Effects - Toxic Material

CANADIAN EI{VTRONMENTAL PROTECTTON AcT (CEpA) :
The substance(s) in this preparation are included in or exempted from the Domestic Substance List (DSL).

AUSTRALIA
All substances in this product comply with the National Industrial Chemicals Notification & Assessrnent Scheme
(NrcNAS).

CHINA
All substances in this product comply with the Provisions on the EnvironmentalAdministration of New Ghemical
Substances and are listed on the Inventory of Existing Chemical Substances China (IECSC).

EUROPE
The substances in this preparation have been reviewed for compllance with the EINECS or ELINC$ inventories.

JAPAN
This product contains substance(s) which are not in cornpliance with the Law Regutating the Manufadure and
lmportation Of Chemical Substances and are not listed on the Existing and New enernical $ubstances list (ENCS).

KOREA
Alf substanoes in t!!s produd comply with the Toxic Chemical Control Law (TCCL) and are listed on the Existing
Chemicals List (ECL)

Nalco Gompany 1601 W Diehl Road . Naperuille lllinois 60563-119S 1630)305-1000
For additional copies of an MSDS visit www.nalco.com and request access
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EilERGEHCY TELEPHONE ilUMBER(S}

PHILIPPINES
All substances in this product comply with the Republic Act 6969 (RA 6geg) and are listed on the Philippines Inventory
of Chemicals & Chemical Substances (PIGCS).

{6, OTHER INFORMATION

Due to our @mmitment to Product Stewardship, we have evaluated the human and environmental hazards and
exposures of this product. Based on our recommended use of this product, we have characterized the product's
general risk. This information should provide assistanceforyour own risk management practices. We have evaluated
our product's risk as follows:

* The human risk is: Low

* The environmental risk is: Low

Any use inconsistent with our ne@mmendations may affect the risk characterization. Our sales representative will
assist you to determine if your product application is consistent with our re@mmendations. Together we can
implement an appropriate risk management process.

This product material safety data sheet provides health and safety information. The product is to be used in
applications consistent with our product literature. lndividuals handling this product should be informed of the
re@mmended safety precautions and should have aoces$ to this information. For any other uses, exposures should
be evaluated so that appropriate handling practices and taining programs can be established to insure safe workplace
operations. Pfease consult your local sales representative br any further information.

REFERENCES

Threshold LimitValues for Chemical Substances and PhysicalAgents and Biologicaf Exposure Indices, American
Conference of Governmental Industrial Hygienists, OH., (fuiel Insight CD-ROM Version), Ariel Research Corp.,
Bethesda, MD.

Hazardous Substances Data Bank, National Library of Medicine, Bethesda, Maryland (TOMES CPS CD-ROM
Version), Micromedex, Inc., Englewood, CO.

IARC Monographs on the Evaluation of the Cardnogenic Risk of Chemicals to Man, Geneva: World Health
Organization, IntemationalAgency for Research on Cancer.

lntegrated Risk lnformation System, U.S. Environmental Protection Agenry, Washington, D.C. IIOMES CPS
CD.ROM Version), Micromedex, Inc., Englewood, CO.

Annual Report on Carcinogens, NationalToxicology Program, U.S. Department of Health and Human Services, Public
Health Servie.

Title 29 Code of Federal Regulations, Part 1910, Subpart Z, Toxic and Hazardous Substances, Occupational Safeg
and Health Administration (OSHA), (Ariel Insight CD-ROM Version), Ariel Research Corp., Bethesda, MD.

Registry of Toxic Effects of Chemical $ubstances, Nationaf lnstitute for Occupational Safety and Health, Cincinnati,
OH, (TOMES CPS CD-ROM Version), Micromedex, Inc., Englewood, CO.

Nalco Company 1601 W. Diehl Road " Naperville, lllinois 60563-1199 .(630)305-1000
For additional copies of an MSDS visit trtnvw.nalco.com and request access
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Ariel lnsight (An integrated guide to industrial chemicals covered under major regulatory and advisory prygrams),

North Americah Module, Western European Module, Ghemical Inventories Module and the Generics Module (Ariet

Insight CD-ROM Version), Ariel Research Corp., Bethesda, MD.

The Teratogen lnformation System, University of Washington, Seattle, WA (TOMES CPS CD-ROM Version),
Micromedex, Inc., Englewood, CO.

Prepared By: Product Safety Department
Date issued : 07/31/2009
Version Number : 3.0

ETilERGENCY TELEPHOilE NUilIBER(SI

Halco Gompany 1601 W. Diehl Road'Naperville. lllinois60563-1198 ' (630)305'1000
For additional copies of an MSDS visit www.nalco.com and request access
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Chronology for lron Treatment Pond at Crandall Canyon Mine:

8/6t2007

10t2007

01/2008

10/2008

02/2009

08/2009

1212009

1r28t2010

2t12t2014

21231201A

2124t2010

212512010

311512010

3t16t2010

3/18/2010

3/19/2010

3t25tzmA

3t26t2010

Crandall Canyon Mine Collapse

Crandall Canyon Mine Portals were sealed

Mine Water began to spill from the Mine Portals

Total lron begins to climb

NOV from Division of Water Quality -
Violation of the total iron effluent limitation requirements.

NOV from Division of Water Quality -
Discoloration of Crandall Creek.

Maelstrom Oxid izer installed

UPDES Sample: Total lron = 3.2 mg/L

Conference call about the Nalco7762 Chemical;

UPDES Sample: Total lron = 3.3 mgll

Sodium Hydroxide Test without Oxidizer - Did not flock;

Meet on site with Bill (Nalco) NaOH Test with Oxidizer and
Flocculent 7763 - Needed to raise the pH to >10 to get a flock;
Could never repeat our results.

Begin working with Nalco Chemicals
Flocculent 7763
Coagulant 7BB8
Chemicals produced a good flock and fell out quickly

DOGM came down to look at the pond. Pond is beginning to
change color from orange to a light green color. Pond is clearing
up using the Nalco chemicals, 7888 and 7763.

Install a new AVFM flow meter. Work on piping for Chemicals.

Tried a new Goagulant Chemical 8158
Chemical did not work.

Tried a new Neo Solutions Chemical 18100
Chemical did not work as well as the 7888.

UPDES Sample: Total lron = 0.323 mg/L



3t29t2010

411t2010

416t2010

4t8t2010

4t9t2010

4t13t2010

4t15t2010

4t16t2010

4t21t2010

4126nA10

4t28t2010

515t2010

51712010

5tpAa10

5t17t2010

Begin recirculation of the sludge

Sampled for Dissolved Aluminum.

Conference call with Jeff Studenka at OWQ; discussed Aluminum
testing. Conference call with Steve and Kevin at DoGM. Need to
do a RCRA metals I test on iron sludge.

Forest Service meeting. Discussed alternatives to treating the Mine
water. DOGM also joined the meeting via phone conferencing.
Experimented with insertion points of chemicals.
Took sludge samples for RCRA test to lab.

Sampled for Aluminum.

Begin Cleaning Pond with vacuum truck - Haul to WiHcat Pond C.

Get RCRA Metal I results:
1 . Arsenic <0.10
2. Barium 0.825
3. Cadmium <0.02
4. Chromium <0.02
5. Lead <0.05
6. Selenium <0.10
7. Silver <0.02
8. Mercury <0.0005

Recirculation test. Able to cut the 8187 Chemical in half

UPDES Sample: Total lron = 0.497 mg/L

Recirculation test - Cut the 8187 Chemical in haff.

Meet with Ringi and Wendell on site about setting up
programmable controller

Meeting on site to look at Crandall Creek with the Forest Service,
Division of Water Quality, DOGM, and Karla from JBR. The group
decided no action needed to be taken at that time.

End of Cleaning.
Total of 38 loads and 216,000 gallons of sludge hauled to WiHcat
Pond C.

Do another recirculation test. Still flocking and dropping out.

Sampled for Aluminum.



511812010

5t25t2010

6t4t2010
6t7t2010
6/9/2010

6/10/2010

il1Bnlrc
6t21tzDffi
6t23t2010

7 t13t2010

711512010

7l'tglzua

7 t21t2010

7t23r2010

7t27t2010

7 t28t2010

7 t30t2010

8/3/2010

8t18t2010

8t23t2010

812712010

9t1612010

9t23t2010

UPDES Sample: Total lron = 0.502 mg/L

Install new curtain in pond - ECI updates electrical for large pumps

WET Test
WET Test
WET Test

New Pumps and Manifolds installed; recirculation added
approximately 450 gpm

WET Test
WET Test
WET Test
UPDES Sample: Total lron = 0.427 mg/L

Meet with Nalco to discuss flocculent problem. Get a quote for an
Automatic Batch system (Make-down unit).

Ferrous lron Samples

Sent 5 gallon bucket samples of sludge to 3 Geotube companies
and one press company.
Begin Pumping directly into Sediment Pond.

UPDES Sample: Total lron = 0.68 mg/L

Talked with WaterSolve about GeoTube Cleaning and Polymer
Testing.

Meet with Darrell Lewis from United Central Industrial Supply on
site to go over GeoTube setup.
DOGM on site.

Ordered a Geotube to try from United Central Industrial Supply.

Start enclosing pumping shed.

Order Make-down unit for flocculent system.

DOGM on site. Inspection from Division of Water Quality.

End of Pond Cleaning.

UPDES Sample: Total lron = 0.39 mg/L

Install Crane for moving around chemical totes.

Install Make-down unit for flocculent.



gtagt2010

14t20t2010

10t21t2010

1012912010

1112212010

12t01t2010

UPDES Sample: Total lron = ff.17 mg/L

Meet on site with Randy from WaterSolve.
Test Geotube with Solve 151 Flocculent.

Meeting with DOGM and WaterSolve.
Discuss Polymer testing.

UPDES Sample: Total lron = 0.71 mg/L

UPDES $ample: Total lron = 0.43 mg/L

Meeting with Mike Herkimer from Division of Water Quality.



MINEWAT RFLOWS
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Grandall Canyon Mine Flows
Date Time Pressure GPM Recorded bv:

6t1t2010 1 050 3U.U1 505 Erenda
6t1t2010 1500 30.04 498 Bert
6t2t2010 9:00 30.09 486 Bert
6nl2a1a 15:00 30.30 482 Bert
6t3t2010 9:00 30.02 484 Bert
6/3/2010 15:00 29.95 490 Bert
6t4t2010 9:00 30.04 507 Brenda
614t2010 15:00 29.95 496 Brenda
6/5/2010 9:00 30.14 490 Brenda
6t5t2010 15:00 30.12 482 Brenda
6/6/2010 9:00 30.21 468 Brenda
6/6/2010 15:00 30.1 1 463 Brenda
6t7 t2010 9:00 30.14 488 Brenda
6t7t2010 15:00 29.94 470 Brenda
6/8/2010 9:00 30.12 427 Bert
6/8/2010 15:00 30.04 500 Bert
6/9/2010 9:00 30.04 512 Bert
6/9/2010 15:00 30.00 516 Bert

6/10/2010 9:00 29.84 604 Bert
6/10/2010 15:00 29.73 716 Bert
6/11/2010 9:00 29.91 427 Bert
6t11t2Q10 15:00 29.87 522 Bert
6t12t2010 9:00 29.94 510 Brenda
6t12t2010 15:00 30.05 486 Brenda
611312010 9:00 30.12 543 Brenda
6t13t201A 15:00 No power 487 Brenda
6114t2010 9:00 30.1 I 550 Brenda
6t14t2010 15:00 30.15 486 Brenda
6t15t2010 9:00 30.14 450 Brenda
6t15t2010 15:00 30.1 4 450 Brenda
6t16t2010 9:00 30.10 472 Bert
6t16t2010 15:00 30.12 513 Bert
6117t201A 9:00 30.12 517 Bert
6t17t2010 15:00 30.10 500 Bert
6/18/2010 9:00 30.10 516 Bert
6t18t2010 15:00 30.05 517 Bert
6/19/2010 9:00 30.09 516 Bert
6/19/2010 15:00 30.08 519 Bert
6nafto10 9:00 30.1 1 473 Brenda
6t20t2010 15:00 30.02 504 Brenda
6t21t2010 9:00 30.08 501 Brenda
6t21t2010 15:00 30.01 50( Brenda
6n2t2410 With inspectors Unable to leave Brenda
6t22t2010 15:00 30.16 451 Brenda
6t23t2010 9:0( 30.31 483 Brenda
6t23nA1 15:00 30.23 486 Brenda
6t24t2010 9:00 30.20 507 Bert
6124t2010 15:00 30.11 486 Bert
6t25t2010 9:00 30.12 486 Bert
6125t2010 15:00 30.07 495 Bert
6t26t2010 9:00 30.11 492 Bert
6t26t2010 15:00 30.05 472 Bert
6t27t2010 9:00 30.09 482 Bert
6t27t201 15:00 30.07 477 Bert
6t28t2.010 9:00 30.15 475 Brenda
6t28t2010 15:00 30.10 463 Brenda
6t29t2010 9:00 30.25 476 Brenda
6izw2A10 15:00 30.15 481 Brenda
6/30/2010 9:00 30.20 489 Brenda
5/30/2010 15.O{ 30.10 490 Brenda

29240 504



Crandall Ganyon Mine Flows
Date Time Pressure GPM Recorded bv:

7 t1t2010 9:0[J 30.19 463 Brenda
7 t1t2010 15:00 30.1 0 505 Brenda
712t2010 9:00 30.01 547 Bert
7r2t2010 15:30 29.89 537 Bert
7t3t2010 9:10 29.89 547 Bert
7 t3t2010 15:00 29.86 540 Bert
7t4t2010 9:00 30.02 560 Bert
7t4t2010
7t6na10 10:00 30.08 519 Brenda
7r6t2010 15:00:00 30.03 506 Brenda
7 t7 t2010 9:00 30.11 514 Brenda
7t7t2010 15:00 30.09 498 Brenda
7t8t2010 Had guys in tlre mine couldn't leave thE phones Brenda
71812010 Had guys in tlre mine couldn't leave the phones Brenda
7t9t2010 9:00 30.29 444 Brenda
7 t9t2010 15:00 30.25 520 Brenda

7 t10t2010 9:00 30.28 488 Bert
7t10t2010 15:00 30.12 492 Bert
7t11t2010 9:00 30.28 511 Bert
7t11t2010 15:00 30.04 493 Bert
7t12t2010 9:00 30.1 0 492 Bert
7 t12t2010 14:30 30.02 502 Bert
7113t2010 9:00 30.05 512 Bert
7 t13t2010 13:00 29.98 512 Bert
7114t2010 9:00 30.1 7 499 Brenda
7 t14t2010 15:00 30.16 496 Brenda
7t15t2010 9:00 30,30 502 Brenda
7 t15t2010 15:00 30.26 488 Brenda
7n6r2}rc 9:00 30.31 479 Brenda
7 t16t201A 15:00 30.24 452 Brenda
7117 t2010 9:00 30.22 436 Brenda
7t17t2010 15:00 30.20 450 Brenda
7118t2010 10:00 30.20 442 Bert
711812010 15:00 30.1 3 434 Bert
7t19t2010 9:00 30.11 460 Bert
7t19t2010 15:00 30.06 430 Bert
7t20t2010 9:00 30.11 483 Bert
7nonafi 15:00 30.03 490 Bert
7 t21t2010 9: 30.16 483 Bert
7t21t2010 15:00 30.06 480 Bert
7t22t2010 8:30 30.12 506 Brenda
7t22t2010 15:00 30.07 486 Brenda
7 t23t2010 9:00 30.14 491 Brenda
7t23t2010 15:00 30.10 573 Brenda
784t2410 9:00 30.19 567 Brenda
7n4na10 15:00 30.12 560 Brinda
7t25t2010 9:00 30.21 577 Brenda
7t25t2010 15:00 30.11 572 Brenda
7t26t2010 9:00 30.15 580 Bert
7t26t2010 15:001 576 Bert
7t27t2010 9:451 30.18 468 Bert
7t27t2010|/ 15:001 30.02 516 Bert
u28r2O10l 9:001 30.21 513 Bert
7 t28t20101 15:001 30.20 513 Bert
7t2et20101 9:001 30.31 515 Bert
7t29t20101 15:001 30.24 500 Bert
7t30t2010|' 9:001 30.21 518 Brenda
7t30t20101 15:001 30.16 508 Brenda
7 t31t20101 9:001 30.1 3 522 Brenda
7 t31t20101 15:001 30.16 529 Brenda

-Tr 496



Crandall Canyon Mine Flows
Date Time Pressure GPM Recorded bv:

6/1/2010 9:UU 3U.1ei 548 Brenda
8t1t2010 15:00 30.13 544 Brenda
8t1t2010 9:00 30.23 534 Brenda
8t2t2010 15:00 30.16 529 Brenda
8/3/2010 9:00 30.26 486 Bert
8/3/2010 15:00 30.23 468 Bert
81412010 9:00 30.26 506 Bert
814EA10 15:00 30.22 516 Bert
8t5t2010 9:00 30.21 513 Bert
8/5/2010 15:00 30.13 510 Bert
8/6/2010 9:00 30.20 512 Bert
8/6/2010 15:00 30.21 515 Bert
8t7t2010 9:00 30.13 509 Brenda
817 12010 15:00 30.14 930 Brenda
8t8t2010 9:00 30.20 535 Brenda
8/8/2010 15:00 30.12 533 Brenda
8/9/2010 10:30 30.18 540 Brenda
8/9/2010 15:00 30.18 540 Brinda

8110t2010 9:00 30.20 535 Brenda
8/10/2010 15:00 30.13 527 Brenda
8t11t2010 9:30 30.26 526 Bert
8t11t2010 15:00 30.16 544 Bert
8t12t2010 9:00 30.06 570 Bert
8t12t2010 15:00 29.99 549 Bert
8tfi/zo1o 9:00 30.12 529 Bert
8/13/2010 15:0t 30.08 549 Bert
8t14t2010 9:00 30.08 600 Bert
811412010 15:00 30.03 623 Bert
8/15/2010 9:00 30.23 714 Brenda
8/15/2010 15:00 30.19 528 Brenda
8/16/2010 9:00 30.19 485 Brenda
9t16t2010 15:00 30.13 485 Brenda
9t17t2010 9:00 30.13 481 Brenda
9t17t2010 15:00 492 Brenda
9/18/2010 9:00 30.21 495 Brenda
9/18/2010 15:00 30.18 506 Brenda
8/19/2010 9:00 30.14 506 Bert
8t19t2010 15:30 30.09 558 Bert
8t2AnO10 9:00 30.18 557 Bert
8t20t2010 15:00 30.10 557 Bert
a21na10 9:00 30.20 575 Bert
8t21t2010 15:00 30.14 530 Bert
8t22t2010 9:00 30.15 542 Bert
8t22t2010 15:00 30.06 537 Bert
8t23t2010 9:00 30.31 543 Brenda
8t23t2010 15:00 30.33 532 Brenda
8t24t2010 9:00 30.39 522 Brenda
8t24t2010 15:00 30.33 496 Brenda
8125t2010 9:00 30.39 510 Brenda
8t25t2010 15:00 30.30 485 Brenda
8/26/2010 9:00 30.32 53 Brenda
8t26t2010 15:00 30.21 500 Brenda
8t27 t2010 9:00 30.26 560 Bert
8t27 t2010 15:00 30.26 505 Bert
8t28t2010 9:00 29.89 553 Bert
8t28t2010 15:00 29.73 571 Bert
8t29t2010 9:00 29.85 624 Bert
8t29t2014 15:00 29.78 610 Bert
8/30/2010 9:00 29.94 584 Bert
8/30/2010 15:00 29.82 503 Bert
8/31/2010 9:00 30.18 553 Brenda
8/31/2010 15:00 30.15 568 Brenda

33617 551



Grandall Ganyon Mine Flows
Date Time Pressure GPM Recorded bv:

v.t1tZtJ1U IC.UU JU. I cub tsrenda
gt2t201Q U:UU 3U.ZE 501 tsrenda
9t2t2010 1b:UU 30.26 460 Erenda
9/3/2010 9:U0 30.34 473 tsrencla
9/3/2010 1b:UU .JU.3U 462 Hrenoa
9t4t2Q10 9:00 30.23 484 Eert
gt4t2Q1Q 1b:UU 30.11 488 Bert
9/5/2010 V:UU zv.4t) 520 tsert
9/5/2010 15:(JU 29.83 49E Bert
9/6/2010 9:UU 3U.13 544 Bert
9/6/2010 15:00 30.11 534 Bert
9t7t?)10 9:0u 30.14 533 Bert
9t7 t2010 1b:UU IJU.UU 548 Bert
9/8/2010 9:UU s0.08 52E Brenda
9t8t2010 1b:UU 29.9C 533 Brenda
9t9t2010 9:00 29.81 559 Brenda
9t9tzo1o 15:UU z9.utt 553 Brenda

9t10t?)10 9:00 3U.1b 546 Brenda
9/10/2010 1b:0u 30.14 529 tsrenda
w11EA10 9:UU 3U.32 483 Hrenoa
9t11t2010 15:00 30.27 478 Hrenda
9t12t2010 U:UU 3U.33 47Q Bert
9t12t2010 0:00 30.24 463 Bert
9t13t2010 U:UU 30.23 470 Bert
9t13t2010 U:UU 5U.1U 461 Bert
gt14t2Q1Q LU1 3[J.ZIJ 469 Bert
w14na10 1C.U'1 3U.1 1 464 Bert
9/15/2010 9.U1 3[J.20 485 Bert
9t15t2010 15.01 3U.14 464 Bert
9/16/2010 9:UU 3U.Zt 468 Brenda
9t16t2010 1b:UU .JU.1tt 462 Erenda
9t17 t?]10 9:00 30.17 483 Brenda
9t17 t2010 1b:UU 3U.Ub 472 Brenda
9/18/2010 9:00 3U.1U 484 tsrencfa
9/18/2010 15:UU 3U.1 3 463 Hren0a
9/19/2010 9:00 3U.1/ 487 tsrenda
9/19/2010 15:Utl 3U.U6 485 Brenda
9t20t201Q 9:UU z9.gei 516 Bert
9t20t2910 15:UU 29.89 517 Bert
9t21tZO10 V:UU 29.9U 527 Bert
9t21t2010 1b:UU 29.U9 530 Bert
9t22t2010 9:00 Z9.Ub 549 Bert
gt22t2Q1Q 15:UTJ ]/9. {6 582 Bert
w23tzorc 9:UU $U.U/ 590 tsert
gt23t201a 15:0tJ 30.10 514 Bert
9t24t2010 9:UU 3U.35 494 Brenda
9t24t2010 1b:00 30.32 490 Hrenoa
9t25t2010 9:00 .JU.44 499 tsrenda
gt25t2g10 'lb:0u 3U.3/ 496 Brenda
9t26t2010 9:UU 3U.34 469 Brenda
9t?.6t2010 1b:UU 30.26 441 Brenda
9t27t2014 V:UU 3U.3U 458 Brenda
9t27t2010 1b:UIJ 30.25 454 Brenda
9t28t2010 9:00 JU.l t 500 Bert
9tzvZA1A 1b:UU 3U.3U 499 Bert
9/29/2010 9:00 iJU.19 478 Bert
9t29tZO1g 15:UU 3U.UV 464 Bert
9/30/2010 9:00 :JU.ZU 624 Bert
9/;'U/ZUl U 15:UU su.14 co4 tren

29570 501



Grandall Canyon Mine Flows
Date Time Pressure GPM Recorded bv:

lUtltztJlQ 9:UU '6U.t6 c14 tsen
10t1t2010 15:00 30.25 490 Bert
10t2t2010 9:00 3U.3U 830 Brenda
10t?,t2010 15:{.Xl 30.21 851 Brenda
10t3t2010 9:00 30.23 639 tsrencla
10/3/2010 15:00 3U.14 813 tsrenda
1U4nA10 9:00 30.18 682 Brenda
10t4t2010 15:00 iJU.1 1 493 Brenda
10t5t2010 9:00 30.23 454 Brenda
10t5t2010 15:00 .JU.Zb 509 Brenda
10t6t2014 9:00 30.35 516 Bert
10t6t2010 15:00 30.22 490 Bert
fi7t2Q10 9:0t) 30.24 502 Bert
10t7 t2010 15:00 30.15 495 Bert
10t8t2wa 9:00 lru.z3 533 Bert
10/8/2010 15:00 30.25 513 Bert
10t9t2010 9:00 ComD.down 544 Bert
10/9/2010 15:00 comp.(lown 514 Bert

10/10/2010 9:00 s0.31 501 tsrenda
10t10t2010 1b:00 $u.'t9 508 tsrenda
10t11t2010 9:00 30.19 523 Brenda
10t11t2010 15:00 3U.14 517 Brenda
10t12i2410 9:00 30.34 507 Brenda
10t12t2010 15:00 3U.31 506 tsrencla
10t13t2010 9:00 499 Brenda
10t13t2010 15:00 3U.43 484 Hrencla
10t14t2010 9:00 comp.down 462 Bert
10t14t2010 15:00 comp.down 459 Bert
10/15/2010 9:00 comp.oown 478 Bert
10/15/2010 15:00 comp.down 476 Bert
10/16/2010 9:00 comp.down 486 Bert
10/16/2010 15:00 30.1 / 470 Bert
14117t2Q10 9:00 449 Bert
10t17 t2010 15:00 498 Bert
10t19t2010 9:00 519 Brenda
10/19/2010 15:t)0 .JU.1 / 480 Brenda
10t20t2010 9t00 3u.20 530 tsrenda
10t20t2010 1b:00 3U.U9 520 tsrenda
10t21t2010 9:00 30.08 52Q Brenda
10ft1nMQ 15:00 ag.g I 531 Brenda
14t22t2010 15:00 595 Alex
10t23t2010 9:00 594 Alex
10r23t2010 15:00 584 Alex
10r24t2010 9:00 590 Alex
10t24t2010 1b:00 578 Alex
10t25t2010 9:00 605 Alex
10t?,5t201Q 15:00 599 AIEX
10t26t2010 9:00 :/9.81 561 Brenda
14t26t2010 1b:ut) Z9.Ub 610 Brenda
1Qt27t2010 9:OO 3u.23 573 tsrenda
10t?7 t2910 15:00 30.34 528 Hrenda
10t28t2010 9:00 30.54 508 Brenda
10t28t2flA 15:00 JU.4ft 487 Iw
10t29t2010 9:00 30.37 492 Brende-
ru/29/20101 15:00 3U.3b 481 Brenda
10/30/20101 9:001 30Jt1 478 Bert
1U/3[J/20101 15:001 29.90 498 Bert
10/31/20101 e:QQl 3021 472 Bert'tu/J1/zul u I

-

1s:{lgl 30.16 J 500 tsert

-T

-l

E 536



Crandall Ganyon Mine Flows
Date Time Pressure GPM Recorded by:

11t1tZO10 U:UU JU.J4 4gu Hen
11t1t2010 15:00 30.34 473 Bert
11t2t2010 10:00 3U.b/ 458 Bert
11t2t2010 15:00 30.29 471 Bert
1 1/3/2010 9:00 3U.5b 436 Brenda
11t3t2010 'lb:u0 30.55 420 Brenda
11t4t2010 9t00 30.42 461 tsrencla
11t4t201Q 1b:UU 30.33 444 tsrenda
11t5t2010 9:00 30.30 481 tsrenda
11r5t2010 15:00 3U.23 475 Hrenda
11t6t2010 9:00 30.21 491 Brenda
11t6t2010 15:00 3U.19 485 Brenda
11t7ta01n 9:UU 30.12 518 Bert
11t7t2010 15:00 30.u5 502 Bert
11t8t2010 9:00 Z9.EO 570 Bert
11t8t2Q1Q 15:00 ;l9. tg 552 Bert
11t9t2010 9:00 29.90 605 Bert
11t9t2010 15:00 29.91 s97 Bert

11t10t201Q 9:00 zg.gz 608 Bert
11t10t2010 15:OO 29.ts8 598 Bert
11t11t2010 30.20 574 Brenda
11t11t2010 15:00 30.25 545 tsrencla
11t12t2010 9:00 3U.b4 493 Hrenoa
11t12t2010 15:00 30.36 483 Brenda
11t13t2Q10 9:u0 JU.Jb 497 Brenda
11t13t2010 15:00 30.20 492 Hrenda
11t14t201Q 9:00 30.11 522 Brenda
11t14t2010 15:00 30.01 tsrencla
11t15t2010 9:00 29.9U 557 Bert
11t15t2010 15:00 29.99 551 Bert
11t16t2010 9:00 zv.Et 541 Bert
11t16t?.010 15:00 29.t5 561 Bert
11t17t2010 9:00 30.27 555 Bert
11t17t2010 15:Ut' 30.25 522 Bert
11t18t2010 9:00 3u.16 510 Bert
11t18t?)1Q 1b:tJO Bert
11t19t2010 9:00 30.02 519 Brenda
11t19t2010 15:0U 29.91 506 Brenda
11t?.0t2010 9:00 z9.t I 56E Hrenda
11t?Ot2010 15:00 29.65 573 Brenda
11t21t2010 9:00 29.b4 586 tsrenda
11t21t2Q10 15:tJo Z9.bU 603 Brenda
11t22t2010 9:00 29.82 604 Brenda
11t22t2010 15:00 29.6 ( 586 Brenda
11r23t2010 9:00 29.68 581 Bert
11t23t2010 15:00 ?V.O{ 553 Bert
11t"4r?)10 9:00 29.16 555 Bert
11t24t2010 15:OO ;19.6{ 529 Bert
11t25t201Q 9:00 30.16 555 Bert
11t25t2010 15:00 3U.1 I 524 Bert
11t26t2Q1Q 9:00 30.36 504 Bert
11t26t2010 15:00 30.28 510 Bert
11t27 t2010 9:001 30.07 505 Brenda
11t1tI2O1OI 15:001 29.87 469 Brenda
1'.tzEtZU1Ul 9:001 29.49 meter out BrendE-
't1t1w?.a1ol 15:001 meter out Brenda
11rZVtzU1gl 9:001 meter out Brenda
11r29tau1Ol 15:001 T Brenda
11/:tU/?U101 9:00J E
| 1/JU/ZUIUl 15:O0I T Hrenoa

I ffi s26



RCRA SLUDGE ANALYSIS



LAEIG'FIATGIFIIEEiv
Glient

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 999

Generat offices: p.o. Box gg5 price, ur. 84501 (435)637-Sg55
Laboratory: 65 North 300 East price, UT. g4801

Sample l.D.

Flock
Sampled By:

Date:

4t8t2010
Received

Da.te:

4t8t2010

D.M.

Time:

11:00

Time:

14:05

Mine Code

Report Date

4t15t2010

Gond, uS Temn. C. d D.O. npm fuiuiOiw rurU

Notes:

Site Code

Gertificate of Ana

Metals bv ICP
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Lead, Total
Selenium, Total
Silver, Total

Manual Cold Vapgl
Mercury, Total

<0.10 mg/L
0.825 mg/L
<0.02 mg/L
<0.02 mg/L
<0.05 mg/L
<0.10 mg/L
<0.02 mg/L

<0.0005 mg/L

0.10 EPA 200.7
0.020 EPA 200.7
0.020 EPA 200.7
0.020 EPA 200.7
0.050 EPA 200.7
0.10 EPA 200.7
0.020 EPA 200.7

0.0005 EPA245.1

1O:37 BLP
10:37 BLP
10:37 BLP
10:37 BLP
10:37 BLP
10:35 BLP
10:37 BLP

13:57 BLP

4t13t2010
4t13t2010
4t13t2010
4t13t2010
4t13t2010
4t14t2010
4t13t2010

4t14t2010

Brandon Pierce
Technical Director

All reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results. Page I of 1
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LAEI

Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 10TT
Price, UT. 84501
Dave Shaver
(435)888-4017

CIFTATTIFIIEEiv
Lab l.D. #: 949

Generar offices: p-o. Box gg5 price, ur. s4501 (435)637-Sg55
Laboratory: 6E North 300 East price, UT. g450i

Sample LD.

002 - Pre Treatment
Sampled By: DK

Report Date

2t12t2010

cgnd. us I"rEg gH D.o. ppm r-uroffi1010 8.1 6.98 4.Ss -Notes:,

Datei

1t28t201}
Received

Date:

1t28t2}rc

Time:

14:30

Time:

17:00

Mine Code Site Code

Gertificate of Anaf is
Ana

Wet Chem.
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil& Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

r.c./F.t.{
Sulfate

Results Units

381 mg/L as CaCO3
<10 mg/L as CaCO3
381 mg/L as CaCO3
<5 mg/L
648 mg/L
7 mg/L

159.0 mg/L

Method

sM2320-B-97
sM2320-B-97
sM2320-B-97
EPA 1664 A

sM 2540 C-97
sM 2540 D-97

EPA 300.0

9:28 BLp
9:28 BLp
9:28 BLp
8:44 BLp
17:11 BLp
17:11 BLp

10:45 BLp

Time

10

10

20
5

20

4

1

2t2t2010
2t2t2010
2t2t2l10
2t11t2010
1t28t2010
1t28t2110

2t5t201Q

Brandon Pierce
Technical Director

Alt reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results. Page 1 of 1



LA

Glient
UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab LD. #: 950

EIQFIATGIFTIESiv General offices: P.o. Box ggs price, ur. g4s01 (43s)63z-gggs
Laboratory: 65 North 300 East price, UT. 94501

$ample l.D.

002
Sampled By;

Date:

1128t2010
Received

Date:

1t28t2010

DK

Time:

14.45

Time:

17:00

Mine Code

990
Notes:

I

Repoq!.,Date

2t12t2010

Field Measurements

Gond. uE Ternp. C gH D.O. ppm Turbiditv NTU

8 7.42 10.21

Site Code 40

Certificate of Anal is

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease {HEM)
Solids, Total Dissolved
Solids, Total Suspended

t.c./F.t.A.
Sulfate

369 mg/L as CaCO*
<10 mg/L as CaCO3
369 mg/L as CaCO3
<5 mg/L
652 mg/L
6 mg/L

160.0 mg/L

sM2320-B-97
sM2320-B-97
sM2320-B-97
EPA 1664 A

sM 2540 C-97
sM 2540 D-97

EPA 300.0

9:28 BLP
9:28 BLP
9:28 BLP
8:44 BLP
17'11 BLP
17:11 BLP

10:45 BLP

10

10

20

5

20

4

1

2t2t2010
2t2t2010
2t2t2010

2t11t2010
1t28t2010
1t28t2010

2t5t2010

randon Pierce
Technical Director

All reported results meet the requirements of NELAC, except for Balance and Hardness
Balance and Hardness are calculated from certified results. Page 1 of 1



AMERICAN
WEST

ANALYTICAL
LABORATORIES

463 West3600 South
Salt Lake City, Utah

841l5

(801) 263-8686
Toll Free (88S) 263-B6Bd

Fa.x (S0l) 283-EGS7
-mail: awal@wallabs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

Karla Knoop
JBR Environmental Consultants, Inc.
8160 So. Highland Dr. Ste A-4
Sandy, UT 84093-

TEL: (801) 943-4144
FAX: (801) 942-1852

RE: Crandall Canyon

Dear Karla Knoop: Lab Set ID: 1001409

American West Analytical Laboratories received 2 sample(s) on Ll}gl11l1for the analyses
presented in the following report.

All analyses were pertormed in aecordance to The NELAC Institute protocols unless
noted otherwise. American West Analytical Laboratories is certified by The NELAC
Institute in the following states: Utah, Colorado, Idaho, and Texas. Certification document
is available upon request. If you have any questions or concems regarding this report
please feel free to call,

The abbreviation "SLl-r" found in organic reports indicates a surrogate oompound that is
intentionally added by the laboratory to determine sample iqiection, extraction, and/or
purging efficiency. The "Reporting Limit" found on the report is equivalent to the
practical quantitaion limit (PQL), This is the minimum concentration that can be reported
by the method referenced and the sample matrix. The reporting limit must not be confused
with any regulatory limit.

This is a revision to a report originally issued 2lll20l0, Pages lo 4, and 5 have been revised.

Thank You,

Approved by:

R.todELC ZlA0l0 wt ofl5

ftffi-ffiUfq!&S_biro.HnfiffiHfif'il*ell"&-{o'nrrEhrnrdronrrrooddono.dm.dcocnirn!.dr.r



Client: JBR Environmental Consultants, Inc. Contact;
Projecfi Crandall Canyon

Lab Snmple ID: 1001409-001

Client Sample IDr 002 - Pretreatnent
Collection Date: ll28n0rc 2:30:00 PM
Received Datq ll29l20l0

Karla hgop

AIVIERICAN
WEST

ANALYTICAL
LABORATORIES

TOTAL METALS
Analytical Results

Method
Units Date Analyzed Used

Reporting Analytical
Limit Result Qual

463 West 3600 $outh
Salt Lake City, Utah

E4I I5

Aluminum

Iron

Manganese

mg/L

mgll

mglL

lngn}rc ?:19:00 PM SWd0t0C

l/294010 5:43:00 PM SW60r0C

tl29l2010 4:46:00 PM SW6020A

0.10

0,10

0.0012

< 0.10

3.0

0,14

(801) 263-8686
Toll Free (888) ZG3-9696

Fax (801) zEg-BdBz
'mail: awal@wal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Offrcer

Rqqtltc zlIt2tllo h!r2 o(15

A!fiJt|aalDplhrlbbb cvl^ $tl,f, aYl RciA||!!{orn d h rcconhnc. b Etlp p|!t6otr p.lt|r|lt !.|||F[ng lntbnflqr 5 b{brlrltrtis !b ltc eadtr u. ot tr d$.$r. p vLer'ot eri;qrrt ,ra;li; ;;;;fi{ffi*s"**



INORGANIC AITALYTICAT REP9RT
Client: JBREnvironmental Consultants, Ino. Contact; Karla Knoop
Projecfi Crandall Canyon

AMERICAN Lab Sampte D: 1001409-002

WEST Ctient Sampte ID: 002
ANALYTICAL Coilection Date: LtZgtZ[tO 245:00 pM

LABORATORIES Received Date; Uzgtzlto

TOTAL METALS Method Reporting Anatytical
Analytieal Results units Date Analyzed used Limit Result eual

463 West3600 south Aluminum

Salt Lake City, Utah kon
84I 15 

Manganese

malL tngnall T:31:00 pM SW6010C 0.10 < 0.10
mg/L lfz9tzoto5:59:00pM SW60I0C 0.I0 l,z
mg& rngnoto 5:14:59pM SW60A0A 0.0012 0.14

(801) 263-8686
Toll Free (888) 263-8686

Fax (80t) 263-8687
-mai k awal@awal- labs. com

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

alr. rtrooro.nrbbt,..vuA a'rvA r RcRAr,rn-E',ar ri 6*."hr- uEr 
^^ -, 

Rt,ottD't zt20t0 hs!3oltJ

Foridir fi iii.durfts *.;r'li.-anU.ffi [ffiiffiH:Xff,ilt:!-llll"."rn'trrg hhmocr b bcdld



INO RGAI'{IC AI-{ALYTICAL BEP ORT
Client: JBREnvironmental Consultants, Inc. Contach Karla Knoop
Prdecfi Crandall Canyon

AI1{ERICAN Lab Sample ID: 1001409-001

WEST Client Sample ID: 002 * pretreatment

ANALYTTCAL co[ection Dater rtzstzlr} 2:30;00 pM
LABORATORIES Received Date: Uzgtzlto

DISSOL\TED i\IETALS Method Reporting Anelyticat
Analytical Results Unifo Date Analyzed Used Limit Result rlrrql\< ssr

463 West 3600 south Aluminum

Salt Lake City, Utah Iron
84I15 

Manganese

mg/L 1ft9nil0 4:43:00pM SW60I0C 0.10 < 0.I0
mg/L tnsnlrc 4:43:00 pM sw60l0c 0.10 0.g0
ms[L l/2912010 5:58:ll pM SW6020A 0.0012 0.I4

Reisne of a pratiwsty generated IEPott. An unneccessaryfootnote hat been remwed. Infornation herein xpersedes ,t o, offia
reports.

(801) 263_8686
Toll Free (8SS) ?;63-9686

Fax (801) ZGi-t687
-mail : awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Ofiicer

Xe..tDc ZUD|o h8.4oftj

ft&ffi-E$rul$.T*",Ehigffi rffiffi H5ig4.*"n.+s'r*t.r''dhsrnb.n 0"' brocrbr
orc adt qlhamrl Fffit c rrb of |rly Dm(
o.co.trcr. ilrr'idi'trlyd;F"*"ffi'



JBR Environmental Consultants, Ina Contactl Karla Kttoop

AMERICAN
WEST

AI{ALYTICAL
LABORATORIES

Client:

Projecfi Crandall Canyon
Lab Sample ID: 1001409-002

Client Sample ID: 002

Collection Date: 1128120rc 2:45:00 pM
Receiyed Dater llBgl20l0

DISSOL\MD METALS
Analytical Results Units

Method
Date Anatyzed Used

Reporting Analytical
Limit Result eual

463 trVest 3600 South
Salt Lake City, Utah

841t5

Aluminum

Iron

Manganese

mglL

mglL

mglL

IngE0lO 4:59:00 PM SW60r0C

l/J912010 4:59:00 FM SW60I0C

1n9A0l06:27:l3pM SWdOz0A

0.10

0.10

0.0012

< 0.10

< 0.I0

0,14

'Rerl'r$'e ola prevlously generatedreport, An unneccetsarylootnote hrrs beefl renoved. Inlornerion herein supetseder rhat ofprntously tssuedrcPofiE,

(801) 263-8686
Toll Free (88S) ZG3.-5686

Fax (801) 263,-8697
maiL awal @awal-Iabs. corn

Kyle F. Gross
Laboratory Director

Jose Rocha
QA Officer

Rqo(tDC ZlA0l0 h!!5oflt

ftmffib?hYfit#m'sl$h*rffi H:?cdg!I1!tqt ."rp{r! t!.br4m |,oodld



Client: JBREnvironmental Consultants,Inc.
Projectu Crandall Canyon
Lab Sample ID; 1001409-001

Client Sample ID: 002 - pretreatment

Collection Date: LlZBlZlrc 2:30:00 pM
Received I)ate; llBgl}lrc

Contact: Karla Knoop

AMERICAN
WEST

ANALYTICAL
LABORATORIES

Analytical Results Date Analyzed
IVfethod

U-sed
Reporting

Limit
Analytical

Result Qual
Iron, Ferous mglL lEgEOl0 l0;00:00AM HACH 8146 0.10 < 0.I0

463 West 3600 South
salt Lake city, utah

841l5

(801) 263_E686
Toll Free (BBE) 263-E6t6

Fa,x (BOt) 263-t657
'mai k awal@awal-labs.com

Kyle F. Gross
Laboratory Dhector

Jose Rocha
QA Officer

ffiffi'



Clienfu JBREnvironmentalConsultants, Inc.
Projecft Crandall Canyon
Lab Sample ID: 1001409-002

Client Sample ID: 002

Collection Date; ll?El?:}te 2:45;00 pM
Receined Date: Il2glZOIO

Contactl Karla Knoop

AfrIERICAN
WEST

ANALYMCAL
LABORATORTES

Anal5rtical Results Units Date Analyzed
Method

Used
Reporting

Limit
Analytical

Result Qual
Iron, Ferrous mglL ff29n0rc 10:00;00AM HACH Bt46 0.10 < 0.10463 West 3600 Souttr

SaltLake City, Utah
84I ts

(801) 263_8686
Toll Free (888) 263-8686

Fax (EOt) 263-8587
-mai L awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

R.ponD.c ZlZ0lO h8!?oft,#ffi
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CtFilzc!l\l General Offices: P.O. Box 995 Price, UT. 84501 (435)637-8855

Laboratory: 65 North 300 East Price, UT. 84501

R?p.grt Date

3t12t2010
Sample l.D,

002 Pre
Sampled By: JRS/DM Field Measurements

Date:

2t23t2010
Received

Date:

2t23t2010

Time:

15:15

Time:

16'.37

Mine Code I

Cond. uS

1 030
Notes:

Temp. C pH

10.1 7 .76
D.O. npm Turbiditv NTU

5.31

Site Code 40

LAEGIFTATCIFIIEErv
Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1A77
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 958

Certificate of Analysis

Wet Chem.
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease (HEM)

Solids, Total Dissolved
Solids, Total Suspended

l.c./F.t.A.
Sulfate

379 mg/L as CaCO3
<10 mg/L as GaCO3
379 mg/L as CaCO3
<5 mg/L
631 mg/L
6 mg/L

170.0 mg/L

sM2320-B-97
sM2320-B-97
sM2320-B-97
EPA 1664 A

sM 2540 C-97
sM 2540 D-97

EPA 300.0

9.40 BLP

9:40 BLP
9:40 BLP
8:28 BLP
15:18 BLP
15:18 BLP

14:07 BLP

10

10

20
5

20

4

1

3t?t2010
3t2t2010
3t2t2010
3t11t2010
3t1t2010
3/1/2010

2t2s12010

All reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results. Page 1 of 1



cIFilztrlN General Offices: P.O. Box gg5 price, UT. 94801 (4BE)632_SBS5

Laboratory: 65 North 800 East price, UT. 94501

Sample l.D.

002 Post
Sampled By:

Date:

2t23t2010
Received

Date:

2t23t2010

JRS/DM

Time:

14:33

Time:

16;37

Mine Code

Cond..uS

1 040
Notes:

I

Report Pate
3t12t2010

Field Measurements

Temp. G pH D.O. pnm Turbiditv NTU

11.2 7.94 8.69

Site Code 40

LAEIQFTATGIFI|ESiw
Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 957

Certificate of Anal

" Time Analyst
Wgt Ghem.
Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease (HEM)

Solids, Total Dissolved
Solids, Totat Suspended

t.G./F.t.A,
Sulfate

Brandon Pierce
Technical Director

367 mg/L as CaCO,
<10 mg/L as CaCO3
367 mg/L as CaCO.
<5 mg/L
621 mg/L
10 mg/L

169,4 mg/L

sM2320-B-97
sM2320-B-97
sM2320-B-97
EPA 1664 A

sM 2540 C-97
sM 2540 D-97

EPA 300.0

10

10

20

5

20
4

1

31212010 9:40 BLp
3|A2A1O 9:40 BLP
31212010 9:40 BLp
3t11t2010 8.28 BLP
31112010 15:18 BLp
3l1l2O1O 15:18 BLp

212512010 14:07 BLP

All reported results meet the requirements of NEI-AC, except for Balance and Hardness_
Balance and Hardness are calculated from certified results. Page 1 of I



AFTNRICAN
WEST

ATTALYTICAL
LABORATORIES

463 West 3600 South
Salt Lake City, Utah

841t5

(801) 263-8686
Toll Free (8S8) 263-86Sd

Fax (801) 263-8687
-maik awal@awal-labs. corn

Kyle F. Gross
Laboratory Director

Iose Rocha

QA OfEcer

Karla Knoop
JBR Environmental Consultants, Inc,
8160 So. Hiehland Dr. Ste A-4
SandS UT 84093-

TEL: (B0l) 943-4144
FAX (801) 942-18s2

RE: Crandall / Genwalt

Dear Karla Knoop: Lab Set ID: 1002365

American West Analytical Laboratories received 2 sample(s) on zlZS/20L0 for the analyses
presented in the following report.

All analyses were performed in accordance to The NELAC Institute protocols unless
noted otherwise. American West Analytical Laboratories is certified by The NELAC
Institute in the following states: Utah, Colorado, Idaho, and Texas. Certification document
is available upon request. If you have any questions or-concerns regar.ding this report
please feel free to call.

The abbreviation "Surr" found in organic reports indicates a surrogate compound that is
intentionally added by the laboratory to detirmine sample injection, extraction, and/or
purging effrciency. The "Reporting Limit" found on the report is equivalent to the
practical quantitaion limit (PQL). This is the minimum coricentration that can be reported
by the method referenced and the sample rnatrix. The reporting limit must not be confused
with any regulatory limit.

Thank You,

Approvedby: _-, . Jor* 6. A.hq -_
Laboratory Director or designee

RcpqrDG Zt6ljol0 p.!o I ofts

f! ll!!I?. fpelb.i" fr Cl tA SOWA.rd RCIA.|! p.,bmcd b rcod&rE b NELAC.p,obcotr. p!.trcnt.rn0[h0 tror.nrfor h tooEbd m o! dtrd|€d Coc. ftb r0o tttot lcd b lh. dr'lthte ut o,$. sttt!..ee..t{v[.c{ d.ubsdtu€nt !!a of 0r. nanrs oruitqnparry or aqy 
"*rftCtil;dl;;'il;oducoon c tii[dl&-ri -ciiiiisin-iffi

$..dv..t qlt.tt' Dtutdorr ort b d mv D.odr&a diros+ c in.orn€.fo; wth tr€ rE goil.atrd;ihb;tnil;t-i;ffi l,i-fmf. th 1t11-... *[ b. $r{.d odyon conE libcfiparvspb no rlrpqlr&filv €nr.Drlof h.tte pc orrErc.of in rc&m ardlq.ndy.b't go;lft{ri adfririi rn no.cu, r.c..m ot*.*.



Clientl JBR Environmental Consultants, fnc.
Project: Crandall / Genwalt
Lab Sample ID: 1002365-001

AMERICAN ctient Sample ID: 002-post
WEST

AF.AL'TICA| Collection Date: ZlZ3lZArc 2:33:00 pM

LABORATORIES ReceivedDarer ZlZ3lZ}tD

Contact; Karla Knoop

DISSOLYED METALS
Analytical Results Units Date Analyzed

Method Reporting Analytical
Used Limit Result Qual

463 West 3600 South
Salt Lake City, Utah

84I ls

Aluminum

Iron

Manganese

mglL

m{L

milL

zn1nlrc 8:06:00 PM sw60l0c 0.10

0.10

0.0012

< 0.10

0.r2

0.13

2l25l70la 8:06:00 PM sw60t0C

2n4n0l0 8:20:43 PM SW6020A

(80r) 263-8686
Toll Free (888) 263-8686

Fax (80I) 263-8687
.mail : aw al@aw al-labs. com

Kyte F. Gross
Laboratory Director

Iose Rocha

QA Officer

Rlpqrlhe Z6Z0t0 FiSD2 oflj
Ar tncF- .pDltrbb b fic cl/v^ EDl,lA ltd RciA so p.rfonEd ln .c.o.derE b xELAc Fdocot!. P€rttsrt !.n|P|rrg ltcnsdo.r b toc.lad q|r th. .thcut coc T c noort hD.qrld.d br OE .clalvs ulc d tE .ddc..*..pf,[Gga'd srb!€quq{ [e ot bo mn. of thL coripsr c qr msritrriili ii*,;,fdqc{o,t ;a hb,{lt tntha rd!,.1t!dltal 

' 
mmodon o. ardr ot .rr Bod!.t o. procrro, a rr oonnccm wrr do regrtrcmri e ixr t"d"t il 

","/-il6;'ifr.;T;n t61 tt std[.ata $ b. arrfibd ofrlyon co,ttrd lhL cqrTatu.ccsrb no nttin.lb ryerdrd brih.dr pqb.rgt. thtEfooo r$&r.nlttci'fi 0d;;fril,fi;,fifiE"G 
".,,clcm uro..,u c"a"rrr.



AMERICAN
WEST

AF{ALYTICAL
LABORATORIES

Clientr
Project; Crandall / Genwall
Lab Sample ID: 1002365-002

Client Sample ID; OO2-Preheatment

Collection Date: 2n3nUO 3:15:00 pM

Received Date: 2/2312010

DISSOL\IED I\'IETALS
Analytical Results Units Date

INORGANIC AMTY.TICAL BEFORT
JBR Environmental Consultants, Inc. Contact: Karla Knoop

Method Reporting Analytical
Analyzed Used Limit Result Qual

463 West 3600 South
Salt Lake City, Utah

841ls

Aluminum

Iron

Manganese

rne/L

mg/L

mg&

zn5nDl0 8:21:00 PM SW6010C

zESnDlO 8:21:00 PM SW6010C

zn4n0rc 9:07:12 PM SW6020A

0.10

0.10

0.0012

< 0.10

1.3

0.13

(s01) 263-8686
TolI Free (888) 263-8686

Fax (801) 263-8687
mail : awal @awalJabs. com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

R.pdtD.rc Zt62ol0 p!gr3 oflJ

As .|!.h/|!| .p9lcab{|lo thc cwA aDur^ .|td RCRA .tr p.rturnrd h .6d!nce b iIELAC prdooolr. tuth.it t.rrlpfE trm.ton b bc€H d! tha .thoH COci Ttia |!god tr
Foldd.d f!.ii. erl.h,. u.. dh. &Et..s. Ptlv$.!{ d glbcqu{ 69 of Ur€ nrrnr dthi oornpar or rr md$.rot [a drt, or cpoAtcdon of [*a reort h cftdit w r
bt !dv.a!a€4ar{, dqr.{ot! ol!.b of .ny p.!du.t d P|!€.q o. In @nn.dcr *ltri 0t.|!fl.6&&o ott r laqtfl..iy Ftn6o oth6 or.n br thc.ddsi. lrdl b. tr$.d odt
orcona.cL Thh cotnp.rv.ccrp{. no r€.pot|ftW a*at ha he d. p€ibmEE of lmF.iflon dldto(.n$h CEdfddi ridsdrE btha ruhrdulat (b|rd jiUrrr -



IF{OBGANTC ANATYUCAI_, REP OBT.
Clienfi JBREnvironmental Consultants, Inc. Contact: Karla Knoop
Project: Crandall / Genwatl

A.MERTCAN ::.b l'lnt* P' 1002365-001

WEST Client Semple ID: 002-Post

ANALyTICAL Collection Date: ZlZilZ0lO Z:33:00 pM

LABORATORIESReceivedDate: AZ3nIrc

TOTAL II{ETALS Method Reporring Anatyrical
Analytical Results Units Date Analyzed Used Limit Result euat

463 West 3600 South 
Aluminum

Salt Lake Ciry, U1ah Iron

84115 Manganese

melL 2t2it2}l0 ?:24:00 pM SW60I0C 0.10 < 0.10
ms/L 2nsB0t0 ?:24:00 pM Sw60l0C 0.10 J.J
me/L zn4nilo 9:24:38 pM SW6020A 0.0012 0.13

(801) 263-8686
Toll Free (8S8) 263-8686

Fax (801) 263-8687
mail: awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

Rrpctlhb| ?,t6rl0t0 hg.4of t5

Al artylo |Py'hrb|.fo fE Cl/lr^ EDWA lrd RORA .Ie pe.hrned In Eo.d.noe to t{ELAc.FEbcoL. Pqlntfit tamDoE frnn flm |t blm on $. .tlCLd COG fit tatort lrF.lvltt db.[t odu.lt. ub d 0E .ddr€...€..Pltd.g.. A*b€qus u.. of tho rmr oa{ib.omprr or ly ncrlcr-ornr rrrn oi niiapdn iltrl rdiit-rifi..(t!,(r!rcttrrtt p@croroo o.!tb d sry Fodu.a o. procs, 6In comrdo.i v h [F rrobfr.foi .a-ttb rqin b..iy FrF; ;ttx;-fn F. t|e rccrnb rn b giiiad o.ttoncq lct Thts cq|paryaccopb rc .EporElDlt, ocqtfqtE &! F.rfrBrsE dtn4|q$on {rt orana$ tr moAdUi eiaacorOioiitre ru|.. *mmOe .|ra drUcrre. 
-



Ir-{o Rcs,Nrc Ar{ALYTICAT REP O gI
Client: JBREnvironmental Consultants, Inc. Contactl Karla I(noop
Projecft Crandall / Genwall

aMERIcer-r 1i.b 
s.alnle rD: 100236s-002

WES| Clicnt Sample ID: O02-Pretreatment

ANALyTICAL Collection Ilate: 2l23l20l0 3:15:00 pM

LABORATORIESReceivedDate: Az3nUO

TOTAL METALS Method Reporting Analyrieal
Analytical Results Units Date Analyzed Used Limit Resutt eual

463 West 3600 South 
Aluminum

Salt Lake City, Utah kon

84115 Manganese

mElL zlzstzll0 7:39:00 pM SWd0t0C 0.10 < 0,10
ms/L 2125t2010 ?:39:00pM SW60I0C 0,10 3J
mgL 2t241201010:l t:05 pM sw60z0A 0.0012 0.13

(80r) 263-8686
Toll Free (888) 263-8686

Fax (801) 263-8587

'-mail: awal@awal-labs.com

Kyte F. Gross
Laboratory Director

Jose Rocha

QA Officer

R4ortDre 262010 prgrs ofl5

al ltalyaa. .fPx.bblo 0r. Ca\tA sDlt 4 rRCRA rE Ddorn d In accordsrc€ !o tlEtAO.gd.cot+ P!rb€nt !anDqE hfm.td t! bqbd m tr ahrl!d COC, ltb EDott b
P@nld.d f.. th. ad||ht! u.. d u|. .d&{..... Ptlv{.ee. o, .ub.cqud{ c of $. n{ir. ot dib conrpoy. or eny narkai n tfi; dit!ducton oi tir.diciri 6iii*Ih iiirr[|. tllvr{$||lcnl, pomoton q !!,t of .rt pdr&t or Drocrr, or l1r (pnnldor wtrh rh. teflffiii otilf .qio rr {ry pnrxni oliri-rfn or urr *Cdi;f tc iiiiJ *forcdlhlt nlb comp t s€F6t m [8|pc!.Dlr s[EDtb.0r d|. p!fBnrrc. d i ori{on.dro.d!.!!b'rrooodiufaril-accofiro-6rrrnd€.oriril*i-iim;.ci*;-'



AMERICAN
WEST

ANALYTICAL
LABORATORIES

INORGANIC AIYALYTICAL REBOFT
Client: JBR Environmental Consultants, fnc. Contact: Karla Knoop
Project: Crandall / Genwall

Lab Sample IDr 1002365-001

Client Sarnple ID; 002-Fost
Coflection Date: 2l23l2;OLO 2:33:00 PM
Received Date: 2/23/2010

Analytical Results
Method

Date Analyzed Used
Reporting Analytical

Limit ResultUnits Qual

Iron, Ferrous mg/L zfz3lz}ll 6:30:00 PM HACH 8146 0.10 < 0.10463 West 3600 South
Salt Lake City, Utah

84115

{801) 263-8686
Toll Free (888) 263-8685

Fax (801) 263-8687
-mai[: awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Offtcer

R.?ortDrE 2262010 PrS!6 of 15

Al.ril},|c.pF[c.bbb dl. CWA 8tf,/UA and RCRA|II p€db.n€d ln acood eto NEIAC pobb. P€rtlrsrt|gndhg hflni.do|| L loc&d orth6 rlh.tt d COC,Tht! ttpottl.
tovldad lba lha arIrm wc d !F rtlds$€. Rlrlogea oa lolequq{ Eo of tF ncrr of thb comD€ary or rr mrarbd of llr atrlt or GoErftcicr
!!o.dudam€nt D|!|ndon or lt|. 0f rV Fodllt oa tllceqq c h conntrr rn|| irr |ifltlb.lhn of t{r rtport lb. alu Frrpor dror ft.n br h9 addEria Wl ba lftled qlty
on ooiiaaL Tlth corgany aac.pL .|o r6.fo.rCbllv o@.pl & tr d(E prftarnaioa ot llFodon idror.l|!F h g@d hi6 .rd sdne b tls ru|.! ot h. &ad. .ld otlda.taa



TNOB.GANIC. ANALYTTC^{! REPORT
Client: JBREnvironmental Consultants, Inc. Contact: Karla Knoop
Project: Crandall / Genwall

AMERrCa,nr lLb 
semplerD_: 100236s-002

WESf Client Sample ID: 00Z-pretreatmenr

ANALyTICAL Collecfion Ilate: AZ\EV|O 3:15:00 pM

LABORATORIESReceivedDate: ZlZjlZ|tO

Method Reporting Anatytical
Analytical Results Units Date Analyzed used Lirnit Result orral

463 west 9600 south 
Iron' Fe*ous melL zn3n,rc 6:30:00 pM HACH 8t46 0.10 0.77

Salt Lake City, Urah
84115

(80u 263-8686
Toll Free (8S8) 263-8686

Fax (801) 263-8687
-mail: awal@awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha

QA Officer

R.DodD.b Adzoto p.t!? oft5

Al 8ndnta 
'Dpfcablc 

5 ur c1i,A 8ot/'dA f.| RGRA $! p€.&.m.d In €tco.drrr€ b NEtAc.prltocot., Pdtlrdt aamprne hfoftntcr b bcdad on tha rtbd[d c. r$ FDod taProrl&d f.. rh! dcrd,. u!. of 6a ed*t .€€..Pri\,Lo- ir{ arbrequent @e of the nami c or cornpqy or ary nrcritcr-ot nr;e', or riiioogon cnr rrtir|! ntct tmcnt tmmo&o or !r[r o{ €r Drdrrct or Dtocar+.or n conneaon wtttr ul€ ppumdori cirrr,!tin i€irv-ii!i-fn Fr tr dtt.r... *t Da !nmbf odyoo @nl.lt rhb cdhpcry.@pa m 
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Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #:

Sample I.D.

002 Pre-Treatment
Sampled By: DM

General Offices: P.O. Box gg5 price, UT. 94501 (4gE)632-gBEs

Laboratory: 65 North 300 East price, UT. 94501

Reqort Date

4t20t2010

Field Measurements
Date;

3t26t2010
Received

D-ate:

3t26t2010

Timq:

15:00
Cond. uS

1 030
Notes:

Temp. C pH D,O. pom Turbiditv NTU-

10.9 7 .27 6.31

Time:

16.37

Mine Code I Site Code

Gertificate

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil& Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

r.c./F.t.4.
Sulfate

Metals bv ICP
Afuminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

374 mg/L as CaCO3
<10 mg/L as CaCO3
374 mg/L as CaCO3
<5 mg/L
625 mg/L
6 mg/L

174 mg/L

10 sM2320-B-97
10 sM2320-B-97
20 sM2320-B-97
5 EPA 1664A
20 sM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0.02 EPA 200.7
0^010 EPA 200.7
0.010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

10:09 BLP
10:09 BLP
10:09 BLP
8:04 BLP
13:55 BLP
13:55 BLP

15:56 BLP

17.45 BLP
11:35 BLP
17:45 BLP
11:35 BLP
17:45 BLP
1 1:35 BLP

0.11

0.13
1.531

3.709

0.1 30
0.1 30

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

4t7t2A10

4t7t2010
4t7t2010

4t19t2010
3/30/2010

3/30/2010

419t2010

3/30/2010

3/30/2010

3/30/2010
3/30/2010
3/30/2010
3/30/2010

All reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results.Technical Director Page 1 of 1



LAETCTFIArctFltEsw
Client

UtahAmerican Energy Inc.
Genwal Resources, lnc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 971

General offices: P.o. Box ggs price, uT. 94s01 (4g5)637-ggs5
Laboratory: 65 North 300 East price, UT. S4801

Samplq l.D.

002
Sampled By:

Date:

3118t2010
Received

Date:

3/18/2010

D.M.

Tlme:

14:30

Time:

15:29

Mine Code

Report Date

3t23t2A10

Field Measurements

Cond. uS Temp. C- gH D.O. pom furUiOiW.UfU

Notes:

Site Code 40

Certificate of Anal IS

M-etals bv lC-E
lron, Total 0.323 mg/L 0.010 EPA 200.7 StZJtZOlO B:17 BLP

All reported results meet the requirements of NEI-{C, except for Balance anc, Hardness.
Balance and Hardness are calculated from certified results.

Technical Director
Page 1 of I
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Cli,ent

UtahAmerican Energy Inc.
Genwal Resources, lnc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 986

General Offices: P.O. Box gg5 price, UT. 84801 (4AS)637-SgSs

Laboratory: 65 North 300 East price, UT. 94501

Sample l.D.

002
Sampled By: DM

Date: Time:
312612010 15:25
Received

Date: Time:
312612010 16:37

Renort Dalg

4t20t2010

. Field,M""s"t-rrgt
Cond. uS Temp. e p[ D.O. ppm Turbiditv NTU

990 9.7 7.76 8.51
Notes:

Mine Code I Site Code 40

Gertificate of Ana is

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil& Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

t.c./F.t.A.
Sulfate

Metals bv ICP
Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
Manganese, Dissolved
Manganese, Total

360 mg/L as CaCO3
<10 mg/L as CaCO3
360 mg/L as CaCO.
<5 mg/L
620 mg/L
7 mg/L

173.00 mg/L

O.12 mg/L
0.68 mg/L
0.011 mg/L
0.117 mg/L
0.117 mg/L

10 sM2320-B-97
10 sM2s20-B-97
20 sM2320-B-97
5 EPA 1664A
20 sM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0.02 EPA 200.7
0,010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

10:09 BLP
10:09 BLP
10:09 BLP
8:04 BLP
13:55 BLP
13:55 BLP

15:56 BLP

17.45 BLP
11:35 BLP
17:45 BLP
17.45 BLP
11:35 BLP

4t7t2010
4t7t2010
4t7t2010

4t19t2010
3/30/2010
3/30/2010

4tst2010

3/30/2010
3/30/2010
3/30/2010
3/30/2010
3/30/2010

All reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results.

Technical Director
Page 1 of 1



trIFllzcltu General Offices: P.O. Box 995 Price, UT. 84501 {435)637-8855
Laboratory: 65 North 300 East Price, UT.84501

Re,trlprt D-ete

ilfit2410
Sample l.D.

002 - Pretreatment
Sampled By: KDK Field Measurements

Djrte:

4t21t2010
Received

Date:

4t2112010

Time:

10:15
Notes:

Time:

14:15

Mine Code I

Temp. C pH

10.2 6.91

D.O. ppm Turbiditv NTU

6.53
Cond. uS

1 000

Lab l.D. #: 101 1 Site Code 40

LAECIFIATCIFIIESiw
Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Gertificate of Analysis

Analyte Results_ UniG MRL tletlod , --, Date Time Analyst

Wet Chem.
Alkalinity, Bicarbonate
Alkalinity, Carbonate

Alkalinity, Total
Oil& Grease (HEM)

Solids, Total Dissolved

Solids, Total Suspended

l.c./f .r.A.

Sulfate

lVletals bv ICP

Aluminum, Dissolved

Aluminum, Total
lron, Dissolved
lron. Total

Manganese, Dissolved
Manganese, Total

182.2 mg/L

380 mg/L as CaCO3
<10 mg/L as CaCO3

380 mg/L as CaCO3
<5 mg/L
624 mg/L
I mg/L

10

10

20

5

20
4

1

sM2320-8-97
sM2320-B-97
sM2320-B-97
EPA 1664 A
sM 2540 C-97

sM 2540 D-97

EPA 300.0

412212010 9:35 BLP

412212010 9:35 BLP

412212010 9:35 BLP

511112010 8:49 BLP

412712010 14:31 BLP

4l27l2O1O 14:31 BLP

5l7lzlrc 14:35

<0.02

<0.02

1.110
4.268
o.124
0.1 14

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.02 EPA 200.7
0.02 EPA 200.7
0.010 EPA 200.7

0.010 EPA 200.7

0.001 EPA 200.7
0.001 EPA 200.7

4t23t2010
4t2312010

4t21t2010
4t23t7010
4t21t2010
4t23t2010

10:59 BLP

9:44 BLP

t4:31 BLP

9:44 BLP

14:31 BLP

9:44 BLP

Brandon Pierce
Technical Director

All reported results meet the requirements of NELAC, except for Balance and Hardness.

Balance and Hardness are calculated from certified results. Page 1 of 1
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Glient
UtahAmerican Energy lnc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84b01
Dave Shaver
(43s)888-4017

Lab l.D. #: 1010

Sample l.D.

002
Sampled By: KDK

Date:

4t21t2010
Received

Datei

4t21tz}fi

General offices: P.o. Box gg5 price, ur. 94s01 (43s)632-gssf
Laboratory: 65 North 300 East price, UT. 94501

Feport Date

5t12t2010

Gond. qg Ter-np. C pH D.O. pnm Turbiditv NTU
970 10.4 7.06 8.37

Notes:

Time:

9:45

Time:

14:15

Mine Code Site Code 40

Certificate of Ana

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil& Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

l.c./F.t.A.
Sulfate

Metals bv tGP
Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

365 mg/L as CaCO3
<10 mg/L as CaCO3
365 mg/L as CaCO,
<5 mg/L
616 mgil
7 mg/L

179.8 mg/L

0.16 mg/L
1.31 mg/L

0.064 mgil
O.497 mg/L
0.106 mg/L
0.106 mg/L

10 sM2320-B-97
10 sM2320-B-97
20 sM2320-B-97
5 EPA 1664A
2A SM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0.02 EPA 200,7
0.010 EPA 200.7
0.010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

9:35 BLP
9:35 BLP
9:35 BLP
8:49 BLP
14:31 BLP
14:31 BLP

14:35 BLP

10:59 BLP
9:44 BLP
14:31 BLP
9:44 BLP
14.31 BLP
9:44 BLP

4t22t2010
4t22t2010
4t22t2010
5111t2010
4t27t2010
4t27t2010

5t7t2010

4t23t201A

4123t2010

4t21t2A10
4t23t2010
4t21t2010
4t23t2010

Brandon Pierce All reported results meet the requirements of NEI-AC, except for Batance and Hardness.Technical Director Bahnce and Hardness are calculated from certifled results. Page 1 of 1
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Clie.nt

UtahAmerican Energy Inc.
Genwal Resource$, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab f.D. #: 1024

LAE General offices: P.o. Box ggs price, ur. g4s0l (43g)632-Bgss
Laboratory: 65 North 300 East price, UT. g4g0l

Sample l.D.

002 Pre Treatment
Sampled By: DM KK

Report Date

6t11t2010

Cond. uS Temp. C pH D.O. ppm furbidiW HTU1000 110 6.93 5.23

Date:

5/18/2010
Received

Date:

5t18t2UA

TiFe:
12:05

Notes:
Time:

13:33

Mine Code I Site Code

Gertificate

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil& Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

l.c./F.t.A.
Sulfate

Metals bv ICE
Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

382 mg/L as CaCO,
<10 mg/L as CaCO3
382 mg/L as CaCO,
<5 mg/L
630 mg/L
6 mg/L

183.60 mgil

<0.02 mg/L
0.04 mg/L
0.965 mg/L
3.119 mg/L
0.126 mg/L
0.126 mg/L

10 sM2320-B-97
10 SM2320-B-97
20 sM2320-B-97
5 EPA 1664A
20 sM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0.02 EPA 200.7
0.010 EPA 200,7
0.010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

10:22 BLP
1O:22 BLP
1O:22 BLP
8:28 BLP
14:03 BLP
14:03 BLP

9:06 BLP

15:36 BLP
9.02 BLP
15:36 BLP
9:02 BLP
15:36 BLP
9:02 BLP

5t20t2010
5r20t2010
5t20t201Q
6/10/2010
slzAnwO
st20t2010

6t7t2010

6t2t2010
6t2t2010
6t2t2010
6t2t2010
6t2t2010
6t2t2010

All reported results meet the requirements of NELAC, except for Balancs and Hardness.
Balance and Hardness are carcurated from certified resurts.

Brandon Pierce
Technical Director

Page 1 of 1
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Client

UtahA,merican Energy lnc.
Genwal Resources, Inc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(43s)888-4017

Lab LD. #: 1 023

S4mple l.D.

002
Sampled By:

Date:

5/18/2010
Received

Date:

5/18/2010

General Offices: P.O. Box gg5 price, UT. g450i {435}637-gg55
Laboratory: 65 North 300 East price, UT. 84501

Report Date

6111t2010

DM KK

Time:

11:30

Field Measurements

Cond* uS

980
Notes:

Temp,, C gH

10.5 7.14
D,9. ppm Turbiditv NTU

9.8

Jime:
13:33

Mine Gode I Site Code 40

Certificate

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease (HEM)

Solids, Total Dissolved
Solids, Total Suspended

t.c./F.t.A.
Sulfate

Metals_bv ICP
Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

373
<10

373
<5

628
4

185.20 mg/L

<0.02 mg/L
1.00 mg/L

<0.010 mg/L
0.502 mg/L
0.108 mg/L
0.103 mg/L

mg/L as CaCO3
mg/L as CaCO3
mg/L as CaCO3
mg/L
mg/L
mg/L

10 sM2320-B-97
r0 sM2320-B-97
20 sM2320-B-97
5 EPA 1664A
20 sM 2540 C-97
4 SM 2540 D-97

EPA 300.0

0.02 EPA 200.7
0.02 EPA 200.7
0.010 EPA 200.7
0.010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

1O:2? BLP
1A:22 BLP
1O:22 BLP
8:28 BLP
14:03 BLP
14:03 BLP

5t20t2010
5t20t2010
5t20t201Q

6/1 0/201 0

5t20t2010
5t20t2010

6l7l2UA 9:06 BLp

61212010 15:36 BLP
61212010 9:02 BLP
61212010 15:36 BLP
6tzt2011 9:02 BLp
6l2l2}fi 15:36 BLp
61212010 9:02 BLP

Brandon Pierce
Technical Director

All reported results meet the requirements of NELAC, except for Balance and Hardness-
Balance and Hardness are calculated from certified results. Page 1 of I
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General Offices: P.O. Box gg5 price, UT. g4S01 (43El6gZ-BBSs
Laboratory: 65 North 300 East price, UT. 84801

Renort DatF

7 t22t2010
Client

UtahAmerican Energy Inc.
Genwal Resources, Inc.
PO Box 1Q77
Price, UT. 84501
Dave Shaver
(435)888-4017

Lab l.D. #: 1048

Sample l.D.

Pre 002
Sampled By:

Date:

6t23t2010
Received

Date:

6t23t2010

DM

TiEe:
13:40

Time:

15:33

Mine Code

Field Measurements

Cond. uS

981
Notes:

I Site Code

Temp. C pH D.O. ppm Turbidity N.T.U

13.5 7 .26 4.3

Certificate of Ana srs

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease (HEM)
Solids, Total Dissolved
Solids, Total Suspended

r.c./F.t.A.
Sulfate

Metals bv ICP
Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

380 mg/L as CaCOg
<10 mg/L as CaCO.
380 mg/L as CaCO3
<5 mg/L
646 mg/L
I mg/L

17O mg/L

10 sM2320-B-97
10 sM2320-B-97
20 sM2320-B-97
5 EPA 1664A
20 sM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0,02 EPA 200.7
0.010 EPA 200.7
0.010 EPA 200.7
0.001 EPA 200.7
0.001 EPA 200.7

6/30/2010 9:34 BLp
6/30/2010 9:34 BLp
6/30/2010 9:34 BLp
711312010 8156 BLp
6/29/2010 14:38 BLp
612912010 14:38 BLp

7l5n1fi 18:33 BLp

7l14l2o1$ 13:42 BLp
7l21l2O1O 15:38 BLp
711412010 13;42 BLP
7121t2O10 15:38 BLp
711412010 13:42 BLp
7l21l2O1O 15:38 BLp

<0.02

0.06
0.6E9

5.312

0.114
0.134

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Brandon Pierce
Technical Director

All reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results. Page I of I
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Clien_t

UtahAmerican Energy lnc.
Genwal Resources, lnc.
PO Box 1077
Price, UT. 84501
Dave Shaver
(435)888-4017

General Offices: P.O. Box gg5 price, UT. g4EOt (435)632-8855
Laboratory: 65 North 300 East price, UT. g450i

Renort Fjrte
7t22t2010

Sample l.D.

002
Sampled By: DM

Date: Time:
612312010 13:05
Received

Datqr Ti{ne:
612312010 15:33

. = .Iletd l,teasur,tmg
Cq!d. uS Temp. C g[ D.O. ppm iurUiOitn rufU

983
Notes:

13.7 8.07 8.67

Lab l.D. #: 1047 Mine Code I Site Code 40

Certificate of Anal sis

Alkalinity, Bicarbonate
Alkalinity, Carbonate
Alkalinity, Total
Oil & Grease (HEM)

Solids, Total Dissolved
Solids, Total Suspended

t.c_:/F.t.A.

Sulfate

l4etals hy IGP

Aluminum, Dissolved
Aluminum, Total
lron, Dissolved
lron, Total
Manganese, Dissolved
Manganese, Total

373 mg/L as CaCO3
<10 mg/L as CaCO3
373 rng/L as CaCO3
<5 mg/L
628 mg/L
<4 mg/L

171 mg/L

10 sM2320-B-s7
10 sM2320-B-97
20 sM2320-B-97
5 EPA 1664 A
20 sM 2540 C-97
4 SM 2540 D-97

1 EPA 300.0

0.02 EPA 200.7
0.02 EPA 200,7
0.010 EPA 200.7
0.010 EPA 200.7
0.001 EPA 200.7
0,001 EPA 200.7

6/30/2010 9:34
6/30/2010 9:34
6/30/2010 9:84
7l13lZO10 8:56
612912010 14:38
612912010 14:38

711412010 13:42
712112010 15:38
7l14l2V1g 13:42
7l21l2O1O 15:38
711412ffiA 13:42
7t2112010 15:38

7l5n}10 18:33 BLp

BLP

BLP

BLP

BLP

BLP

BLP

0.02
1.04

<0.010

o.427
0.100
0.119

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

BLP
BLP
BLP

BLP
BLP

BLP

Brandon Pierce
Technical Director

Atl reported results meet the requirements of NELAC, except for Balance and Hardness.
Balance and Hardness are calculated from certified results. Page 1 of t



Analysis Report

August 02, 2010

GENWAL RESOURCES INC
794 "CU CANYON ROAD
EAST CARBON UT 84520

Client Sample lD: PRE-002
Date Sampled: Jul 21, 2010
Date Received: Jul 21, 2010
Product Description: WATER

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, S04
TotalDissolved Solids

TotalSuspended Solids

Alkalinity, mg CaCO3/L (pH a.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Aluminum, Al - Dissolved

Aluminum, Al- Total

lron, Fe - Dissolved

Jron, Fe - Total

Manganese, Mn - Dissolved

Manganese, Mn - Total

Sample lD By:
Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Dissolved metals field filtered

SGS Minerals Sample lD: 782-1003G40-002

Page 1 of 1

Genwal Resources Inc.

PRE-OO2

D.M.

1540

1 150

8

7,27 pH

4.48 MG/L
956 UMHOS/CM
16 DEG. C

REPORTING ANALYZED

LrMtT DATE Ttr[q ANALYST

5,000 2010-07-30 09:00:00 CM

1.000 2010-07-22 18144:00 AL

30.000 2010-07-?7 14:20:00 CM

5.000 2010-07-27 14:20:00 CM

5.000 2010-07-22 12:05:00 AL

5.000 2A1UA7-22 12:05:00 AL

5.000 2010-07-22 12:05:00 AL

RESULT UNIT

<5 mg/L

158 mg/L

606 mg/L

I mg/L

370 mg/L

<5 mg/L

370 mg/L

<0.03 mgiL
<0.03 mg/L

0.73 mg/L

3.97 mg/L

0.113 mg/L

0,113 mg/L

I'jIETHOD

EPA 1664

EPA 300.0

sM2540-C

sM2540-D

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

0.030

0.030

0.030

0.050

0.002

0.002

2010-07-29 21:08:00 CM

2010-07-28 19:39:00 CM

2010-07-29 21:08:00 CM

2010-07-28 19:39:00 CM

2010-07-29 21:08:00 CM

?010-07-28 19:39:00 CM

ffif*-,w
SGS North America lnc.

Allen Ludington
Water Lab Supervisor

Minerals Services Division
2035 Notth Airport Road Huntington t (435) 653-2311 f (435)-o5a-2436 www.sgs.com/minerals

Member of lhe SGS Group (Socl+te G6n6rale de Surveillance)
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SG$
August 02, 2010

SGS North America lnc.

Allen Ludington
Water Lab Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (435)-GSg-2436 www.sgs.com/minerats

Member of the SGS Group (Soci6t6 G6n6rale de SurveiltanceI
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Analysis Report

GENWAL RESOURCES INC
794"C" CANYON ROAD
EASTCARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, SO4

Total Dissolved Solids

TotalSuspended Solids

Alkalinity, mg CaCO3/L (pH 4.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCOB

METALS BY ICP

Aluminum, Al - Dissolved

Alurninum, Al- Total

lron. Fe - Dissolved

lron, Fe - Total

Manganese, Mn - Dissolved

Manganese, Mn - Total

UPDES OO2

Jul 21,2010
Juf 21, 201 0

WATER

Dissolved metals field filtered

SGS Minerals Sample lD:

Sample lD By:
Sample Taken At:
Sample Taken By:
Time Received:

Time Sampled:
Mine:

Site:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Genwal Resources lnc.
UPDES OO2

D. M.

1540

1 105

I
40
7.98 pH

8.46 MG/L
929 UMHOS/CM

13 DEG. C

Page 1 of 1

RESULT UNIT

<5 mg/L

157 mg/L

610 mg/L

11 mg/L

359 mg/L

<5 mg/L

359 mg/L

<0,03 mg/L

2,34 mg/L

0,04 mg/L

0.68 mg/L

0.095 mg/L

0.095 mg/L

782.1003640-001

METHOD

EPA 1664

EPA 300.0

sM2540-C

sM2540-D

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

REPORTING

LIMIT

5,000

1.000

30.000

5.000

5.000

5.000

5.000

0.030

0,030

0.030

0.050

0.002

0.002

2010-07-29

2010-07-28

2010-07-29

2010-07-28

2010-07-29

2010-07-28

21:08:00 CM

19:39:00 CM

21:08:00 CM

19:39:00 CM

21:08:00 CM

19139:00 CM

ANALYZED

DATE TIME ANALYST

2010-07-30 09:00:00 CM

2010-07-22 18:44:00 AL

2010-07-27 14:20:00 CM

2010-07-27 14:20:00 CM

2010-07-22 12:05:00 AL
2010-DT-22 12:05:00 AL

2010-A7-22 12:05:00 AL

ffiw*"-d"ffi

tne
Any
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Analysis Report

September 22,2010

GENWAL RESOURCES INC
794 "C" CANYON ROAD
EASTCARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, SO4

Acidity

TotalDissolved Solids

TotalSuspended Solids

Chloride, Cl

Alkalinity, mg CaCO3/L (pH 4.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Silica, SiO2 - Dissolved

Aluminum, Al - Dissolved

Aluminum, Al- Total

Calcium, Ca - Dissolved

lron, Fe - Dissolved

lron, Fe - Total

Magnesium, Mg - Dissolved

Manganese, Mn - Dissolved

Manganese, Mn - Total

Potassium, K - Dissolved

Sodium, Na - Dissolved

PRE-OO2

Aug 27,201O
Aug 27,2010
WATER

Dissolved metals field filtered
SiO2 analyzed at Chemtech Ford

<5

157

-372

018
.tn
IU

10

374

<5

374

Sample lD By:

Time Received:
Time Sampled:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

METHOD

EPA 1664

EPA 300.0

01067

sM2540-C

sM2540-D

EPA 300.0

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200,7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

ANALYZED

DATE TIME ANALYST

2010-09-03 09:00:00 CM

2010-08-30 19:45:00 AL

2010-08-31 13:10:00 CM

2010-08-30 13:15:00 AL

2010-08-30 13:15:00 AL

2010-08-31 17:43:44 AL

2010-08-30 11:10:00 AL

2010-08-30 11:10:00 AL

201 0-08-30 1 1:1 0:00 AL

2010-09-17 18:49:00 CM

2010-08-31 15:04:00 CM

2010-08-31 11:23:00 CM

2010-08-31 15:04:00 CM

2010-08-31 15:04:00 CM

2010-08-31 11:23:00 CM

2010-08-31 15:04:00 CM

2010-08-31 15:04:00 CM

2010-08-31 11:23:00 CM

2010-08-31 15:04:00 CM

2010-08-31 15:04:00 CM

lil !r
#'4 **-" \,

Page 1 of 1

Genwal

1505
1 335
7.10 pH

4.53 mg/L
554 umhos/cm
11 degC

SGS Minerals Sample lD; 7BZ-1004108.002

RESULT UNIT

7,40 mg/L
<0.03 mg/L
<0.03 mg/L

100.41 mg/L

0,83 mg/L

3.23 mg/L

55,S9 mg/L

0.113 mg/L

0.113 mg/L

8.24 mg/L

35,06 mg/L

REPORTING

LIMIT

5.000

1.000

-500.000

30.000

5.000

1.000

5.000

5.000

5.000

0.010

0,030

0.030

0,030

0,030

0.050

0.010

0,002

0.002

0.140

0,090

mg/L

mg/L

mglL

mg/L

mg/L

mg/L

mg/L

mg/L

mgiL

,.\
t! -*.yu.

'i. -:a 4a#-#*iru#'"-
I. "il Lt titrt:*nq"is{.rr

SGS North America lnc.

Domenic lbanez
Laboratory Supervisor

Minerals Services D ivision
2035 North Airport Road Huntington t (435) 653-2311 f (435)-659-2436 www.sgs.com/minerals

Member of lhe SGS Group (Sooidt6 GdnErafe de Surveillance)
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SG+
September 22,2O1O

Analysis Report

GENWAL RESOURCES INC
794 "C" CANYON ROAD
EAST CARBON UT 84520

Client Sample lD: 002
Date Sampled: Aug 27,2010
Date Received: Aug 27, 2010
Product Description: WATER

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, SO4

TotalDissolved Solids

Total Suspended Solids

Alkalinity, mg CaCO3/L (pH a.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Aluminum, Al - Dissolved

Aluminum, Al- Total

lron, Fe - Dissolved

lron, Fe - Total

Manganese, Mn - Dissolved

Manganese, Mn - Total

Sample lD By:

Sample Taken At:
Time Received:
Time Sampled:
Mine:

Site:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Dissolved metals field fittered

SGS Minerals Sample lD: TEZ-1004108.001

RESULT UNIT

Genwal

UPDES OO2

1 505
1 300
I
40
7.60 pH

9.43 mg/L
877 umhos/cm
12 deg C

Page 1 of 1

ANALYZED

TIME ANALY$I

<5

153

622
<5

360

<5

360

<0,03 mgil
1.41 nglL
0.04 mgil
0.39 mg/L

0,109 mg/L

0.109 mg/L

CM

CM

AL

AL

AL

AL

AL

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

METHOD

EPA 1664

EPA 300.0

sM2540-C

sM2540-D

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200,7

REPORTING

L|M!I DATE

5.000 201049-03
1 ,000 2010-08-30

30,000 2010-08-30

5.000 2010-08-30

s.000 2010-08-30

5,000 2010-08-30

5,000 2010-08-30

0.030

0.030

0.030

0,050

0,002

0.002

09:00:00

19:45:00

13:15:00

13:15:00

11:10:00

1 1:10:00

11:10:00

15:04:00 CM

11;23:00 CM

15:04:00 CM

11123:00 CM

15:04:00 GM

11:23:00 CM

2010-08-31

2010-08-31

2010-08-31

2010-08"31

2010-08-31

2010-08-31

ia 'r r,
't a, :' I-! '.b- r! 1 i-,
a 

-1. ,*, i +-*'\., ,tir4,,-.^.*.."-. \*,.t':_ j
L.-*r {.: St+ t:q:r'r,.i;sr.rr

SGS North America lnc.

Domenic lbanez
Laboratory Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals

Membar of the SGS Group (Soci6td c€nerale de Suweillance)
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October 08. 2010

Analysis Report

GENWAL RESOURCES INC
794 ''C'' CANYON ROAD
EASTCARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TE$TS

Oiland Grease, (HEM)

Sulfate, SO4

Acidity

TotalDissolved Solids

TotalSuspended Solids

Chloride, Cl

Alkalinity, mg CaCO3/L (pH 4.5)

Carbonate Alkalinity as CaCO3

Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Silica, Si02 - Dissolved

Aluminum, Al - Dissolved

Aluminum, Al- Total

Calcium, Ca - Dissolved

lron, Fe - Dissolved

lron, Fe - Total

Magnesium, Mg - Dissolved

Genwal Resources lnc.
Sep 29, 2010
Sep 29, 2010
WATER

Sample lD By:

Sample Taken At:
Sample Taken By.

Time Received:
Time Sampled:
Mine:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Genwal Resources lnc.
PRE-O02

DANA

1615
1425
I
7.05 pH

4,58 Mc/L
950 UMHOS/CM
12 DEG. C

Page 1 of2

ANALYZED

TIME. ANALYST

CM

CM

AL

CM

CM

CM

AL

AL

AL

Dissolved Silica analyzed at American West Laboratory
Addity Digested
Dissolved Metal Field Filtered

SGS Minerals Sample lD: 782-{004968-002

REPORTING

LIMIT DATEBESULT UNIT

<5 mg/L

168 mgiL

-370 mg/L

598 mg/L

7 mglL

11 mg/L

375 mg/L

<5 mg/L

375 mg/L

9.20 mg/L
<0,03 mg/L

<0.03 mg/L

100.85 mg/L

0.69 mgiL

3,47 mg/L

55,31 mgil

ruETHOp

EPA 1664.4

EPA 300.0

01067

sM2540-C

sM2540-D

EPA 300.0

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

5.000 2010-10-01 08:80:00

1.000 2010-10-01 11:03:00

-500.000 2010-10-04 10:15:00

30.000 2010-09-30 t4:00:00

5.000 2010-09-30 14:00:00

1 .000 201 0-1 0-01 1 1 :03:00

5.000 2010-10-01 09:15:00

5,000 2010-10-01 09:15:00

5.000 2010-10-01 09;15:00

0,0'10

0.030

0.030

0.030

0.030

0.050

0,010

20f 0-10-05 17:09:00 CM

2010-09-30 16:42:00 CM

2010-10-05 14:00:00 CM

2010-09-30 16:42:00 CM

2010-09-30 16:42:00 CM

2010-10-05 14:00:00 CM

2010-09-30 16:42:00 CM

il.a'" 
'** 

i,,'4 
?.

'* .Jf,r?-o.u*o.* '"b.,4"'---" "
I-"ntP $q11.:r*3r'o"il**:f i

SGS North America Inc.

Domenic lbanez
Laboratory Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals

Member of the SGS 6roup (Soci6l6 G6n6rale de Surveillance)
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$GsT-
October 08, 2010

Analysis Report

GENWAL RESOURCES INC
794 "C" CANYON ROAD
EASTCARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

METALS BY ICP (continued)

Manganese, Mn - Dissolved

Manganese, Mn - Total

Potassium, K - Dissolved

Sodium, Na - Dissolved

SGS North America lnc.

Genwal Resources Inc.

Sep 29, 2010
Sep 29,2010
WATER

Sample lD By:

Sample Taken At:
Sample Taken By:

Time Received:
Time Sampled:
Mine:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

METHOD

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200,7

Genwal Resources Inc.

PRE-OOz

DANA

1615
1425

I
7.05 pH

4.58 MG/L
950 UMHOS/CM
12 DEG. C

Page 2 of 2

ANALYZED

DATE TIME

2010-09-30 16:42:00

2010-10-05 14:00:00

2010-09-30 16:42:00

2010-09-30 16142:00

Dissolved Silica analyzed at American West Laboratory
Acidity Digested
Dissolved Metal Field Filtered

SGS Minerals Sample lD: 782-1004568-002

RESULT UNIT

0.112 mg/L

0,112 mg/L

8.27 mg/L

34.59 mg/L

REPORTING

LIMIT

0.002

0.002

0.140

0.090

ANALYST

CM

CM

CM

CM

ir, .. L__" 
i+ r \

', i*=*-r*.-- 
'+rfu---*"'t".I....trtr *itr,t"}*rrri"*rl"r' !

Domenic lbanez
Laboratory Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerals

Member of the ScS Group (Soci6te cenerale de Surveiltance)

This c/Ecument is ,issued by the Company under its Generct Godilions of Sanrrce accessible at
indemnifrc.alion aN jwisdtction isstes defned thercln.
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Sr'+
October 08, 2010

GENWAL RESOURGES INC
794 ''C" CANYON ROAD
EAST CARBON UT 84520

ClientSampte lD:
Date Sampled:
Date Received:
Product Description:

Comments:

rEqrg

Oiland Grease, {HEM)
Sulfate, SO4

TotalDissolved Solids

Total Suspended Solids

Alkalinity, mg CaCO3/L (pH a.E)

Carbonate Alkafinity as CaG03
Bicarbonate Alkalinity as CaC03

METALS BY ICP

Aluminum, Al - Dissolved

Aluminum, Al- Total

lron, Fe - Dissolved

lron, Fe - Total

Manganese, Mn - Dissolved

Manganese, Mn - Total

Analysis Report

Sample lD By:

Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:

Site:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Dissolved Metal Field Filtered

SGS Minerals Sample lD: ZgZ-1004568-001

RESULT UNII

Genwal Resources lnc.
Sep 29, 2010
Sep 29, 2010
WATER

Genwal Resources Inc.
UPDES OO2

DANA

1615
1500

I
40

7.53 pH

10.67 MG/L
939 UMHOS/CM
13 DEG. C

Page 1 of 1

ANALYZED

TIME ANALYSI

<5

164

591

<5

373

<5

373

<0.03

0.27

0,05

0,17

0.1 07

0.107

CM

CM

CM

CM

CM

CM

mg/L

mg/L

mg/L

mg/L

mgll
mg/L

mg/L

mg/L

mg/L

mg/L

mgiL

mg/L

mg/L

METHOD

EPA 1664-A

EPA 300,0

sM2540-C

sM2540-D

sM2320-B

sM2320-B

sM2320-B

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

REPORTING

LIMIT D-ATE

0.030

0,030

0.030

0,050

0,002

0.002

2010-09-30 16:42:00

2010-10-05 14:00:00

2010-09-30 16:42:00

2010-10-05 14;00:00

2010-09-30 1E:42:00

2010-10-05 14:00:00

5.000 2010-10-01 08:30:00 CM
1.000 2010-10-01 11:03:00 CM30.000 4010-09-30 14:00:00 CM
5.000 2010-09-30 14:00:00 CM
5,000 2010-10-01 09:15:00 AL
5.000 2010-10-01 09:i5:00 AL
5.000 2010-10-01 09:15:00 AL

T1 {
=r '\*. ii i l.1 j ,,,r.,0*,r.,*. ; !*- --*-

l";ti: S.t=r.r*x;ut.i.J:*" i

Domenic lbanez
Laboratory Supervisor

SGS Norih America lnc.
Minerals Services Division
2035 North Airport Road Huntington t (4gs) 6s3-2g11 f (435)-6s3-2436
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Analysis Report

November 12,ZO1O

GENWAL RESOURCES INC
794 "C" CANYON ROAD
EAST CARBON UT 84520

Client Sample lD: Genwal Resources lnc.
Date Sampled: Oct 29, 2010
Date Received: Oct 2g, 2010
Product Description: WATER

Comments:

IESTS

Oiland Grease, (HEM)

Sulfate, SO4

Acidity

TotalDissolved Solids

TotalSuspended Solids
Chloride, Cl

Alkalinity, mg CaCO3/L (pH 4.S)

Carbonate Alkalinity as CaCO3
Bicarbonate Alkalinity as CaCO3

METALS BY ICP

$ilica, SiO2 - Dissolved
Aluminum, Al - Dissolved

Aluminum, Al- Total

Calcium, Ca - Dissolved
lron, Fe - Dissolved

lron, Fe - Total

Magnesium, Mg - Dissolved

Acidity Digested by request; Silica Analyzed at AWAL
Dissolved Metal Field Filtered

SGS Minerals $ampte lD: 782-i009025-002

Page 1 otZ

Sample lD By:

Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:
Site:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Genwal Resources lnc.
Pre-002

Dana

1500

1230

I
000
6.97 pH

4.35 MG/L
937 UMHOS/CM
11 DEG. C

RESULT UNIT

<5 mgil
167 mg/L

-368 mg/L

600 mg/L

<5 mg/L

11 mg/L

380 mg/L
<5 mgiL

380 mg/L

8.66 mg/L
<0.03 mg/L

0.06 mg/L

100.20 mg/L

0.61 mg/L

2.81 nqfl-
55,17 mg/L

REPORTING

LIMIT

ANALYZED

TlltilE-

08:30:00

19:35:00

13r30:00

14:30:00

14:30:00

19:35:00

12:15:00

12:15:00

12;15:00

10:37:00

13:52:00

15:10:00

13:52:00

13:52:00

15:10:00

13:52:00

ANALYST

DI

DI

AL

AL

AL

DI

AL

AL

AL

DI

DI

DI

DI

DI

DI

DI

METHOD

EPA 1664-A

EPA 300.0

01067

sM2540-C

sM2540-D

EPA 300.0

sM2320-B

sM2320-8

sM2320-B

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200,7

EPA 200.7

EPA 200.7

DATE

5.000 2010-11-05

1.000 2010-11-03
-500.000 2010-11-09

30,000 2010-11-02

5.000 2010-11-02
1 ,000 2010-1 1 -03
5.000 2010-11-04

5,000 2010-11-04

5.000 2010-11-04

0.010

0.030

0,030

0.030

0.030

0.050

0,010

2010-1 f-08
2010-1 1 -03

201 0-1 1-02

2010-11-03

2010-1 1-03

2010-1 1-02

2010-11-03

ti \
It I
+-+--

1\

l.;1{: $rrpcrvil+trr

SGS North America Inc.

Domenic lbanez
Laboratory Supervisor

Minerals Services Division
2035 North Airport Road Huntington t (435) 653-2311 f (4gs)-6sg-2436 www.sgs.com/minerals

Member of the SGS croup {Soci6t6 G6n6rale de Surveiltance)
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SG$
I

November 12, 2010

GENWAL RESOURCES ING
794 "C'' CANYON ROAD
EAST CARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

METALS BY ICP (continued)
Manganese, Mn - Dissolved

Manganese, Mn - Total

Potassium, K - Dissolved

Sodium, Na - Dissolved

Analysis Report

Sample lD By:

Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:

Site:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Acidity Digested by request; Silica Analyzed at AWAL
Dissolved Metal Field Filtered

SGS Minerals Sampte tD: ZBz-t00S0Zg-002

Genwal Resources Inc.
Oct 29, 2010
Oct 29, 2010
WATER

Genwal Resources Inc.
Pre-002

Dana

1500

1230

I
000

6.97 pH

4.35 MG/L
937 UMHOS/CM
11 DEG. C

Page 2 of 2

ANALYZED

TIME

2010-11-03 13:52:00

2010-11-02 15:10:00

2010-11-03 13:52:00

2010-11-03 13:52:00

RESULT UHIT

0.110 mg/L

0.110 mg/L

8.27 mg/L

35.88 mg/L

Minerals Services Division
2035 North Airport Road Huntington

METHOD

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

REPORTING

LIMIT DATE

0.002

0.002

0.140

0.090

ANALYST

DI

DI

DI

DI

.'\,. 
r\-- ii t

- +r-.--.,.. j=+
I .il I.r li rrt:rrvi -.ir r r'

SGS North America lnc.

This d*ment is ,bsued by the Conpany under iE Genenl Conditions of
indennification and !fisclidion issues de,tred ft erejn

Domenic lbanez
Laboratory Supervisor

t (435) 653-2311 f (495)-653-2486 wunru.sgs.com/minerats

Member of the SGS Group (Soci€t6 G6n6rale de Surveillance)
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November 12, ZA1O

Analysis Report

GENWAL RESOURCES INC
794 UC" CANYON ROAD
EAST CARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, SO4

Total Dissolved Solids

TotalSuspended Solids
Alkalinity, mg CaCO3/L (pH a.S)

Carbonate Alkalinity as CaCOS
Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Aluminum, Al - Dissolved

Aluminum, Al- Total

lron, Fe - Dissolved

lron, Fe - Total

Manganese, Mn - Dissolved

Manganese, Mn - Total

SGS North America Inc.

Genwal Resources lnc.
Oct29,2010
Oct 29, 2010
WATER

Dissolved Metal Field Fittered

SGS Minerals Sample lD:

Sample lD By:

Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:

Site:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Genwal Resources lnc.
UPDES.OO2

Dana

1500

0950
I
40
7.47 pH

11.23 MG/L
933 UMHOS/CM
9 DEG. C

Page 1 of 1

RESULT UNIT

<5 mg/L

166 mg/L

605 mg/L
<5 mg/L

380 mg/L
<5 mg/L

380 mgil

<0.03 mg/L

0.50 mg/L

0,06 mg/L

0.71 mgil
0.109 mg/L

0.109 mg/L

782-1005025-001

METHOD

EPA 1664-A

EPA 300.0

sM2540-C

sM2540{
sM2320-B

sM2320-B

sM2320-B

EPA 200,7

EPA 200.7

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200.7

REPORTING

LIMIT

5.000

1.000

30.000

5.000

5,000

5.000

5.000

0.030

0.030

0.030

0.050

0.002

0.002

AI|IALYZED

DATE TIME AHALYST

2010-11-05 08:30100 Dl

2010-11-03 19:35:00 Dl

2010-11-02 14:30:00 AL
2010-11-02 14:30:00 AL

2010-11-04 12:1S:00 AL
2010-11-04 12:15:00 AL

2010-1144 12:15:00 AL

2010-11-03 13:52:00 Dl
2010-11-02 15:10:00 Dl

2010-11-03 13:52:00 Dl
2010-11-02 15:10:00 Dl

2010-11-03 13:52:00 Dl
2010-11-02 15:10:00 Dt

t'.''*','--*L 
I+

I ";l1r Srrp.:rvis.rr.

Minera[s Services Division
2035 North Airport Road Huntington

Domenic lbanez
Laboratory Supervisor

t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerats

Member of the SGS eroup (Socl6t6 G6n6rale de Surveillanc€)
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Analysis Report

December 02, 2010

GENWAL RESOURCES INC
794 "C'' CANYON ROAD
EAST CARBON UT 84520

Client Sample lD: Genwal Resources fnc.
Date Sampled: Nov 22, 2010
Date Received: Nov 22, 2010
Product Description: WATER

Comments:

TESTq

Oiland Grease, {HEM}
Sulfate, S04
Acidity

TotalDissolved Sotids

TotalSuspended Solids
Chloride, Cl

Alkalinity, mg CaCO3iL (pH a.S)
Carbonate Alkalinity as CaCO3
Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Silica, SiO2 - Dissolved
Aluminum, Al - Dissolved
Aluminum, Af - Total
Calcium, Ca - Dissolved
lron, Fe - Dissolved

lron, Fe - Total

Magnesium, Mg - Dissolved

Sample lD By:
Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled.
Mine:

Site:
Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

silica Analyzed at A.w.A.L.; Acidity Digested per Request
Dissolved Metal Field Filtered

SGS Minerals Sample tD: Zg2-i00S3E{-001

Page 1 of2

Genwal Resources Inc.
Pre-002

DANA

1550

1345
I
000
7.21 pH

6.73 Mc/L
939 UMHOS/CM
11 DEG, C

RE$ULT UNIT

<5 mg/L

160 mg/L
-368 mg/L

609 mg/L

6 mg/L

11 mg/L

378 mg/L

<5 mg/L

378 mg/L

8.84 mg/L
<0.03 mg/L

<0.03 mg/L

97,67 mg/L
<0.03 nqil
3.19 mgit_

54.35 mg/L

METHOT)

EPA 1664+
EPA 300,0

D1067

sM2540-C

sM2540-D

EPA 300,0

sM2320-B

sM2320-B

Sfi42320-8

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

EPA 200,7

REPORTING

LI.MIT DATE

5.000 2010-11-24 09:00:00
1.000 2010-11-24 16:38:00
-500.000 2010-12-02 10:00:00
30.000 2010-11-23 14:1S:00
5.000 2010-11-23 14:15:00
1.000 2010-11-24 16:38:00
5.000 2010-11-29 14:30:00
5,000 2010-11-29 14:30;00
5.000 2010-11-29 14130:00

ANALYZED

TtME ANALYST

CM

CM

CM

CM

CM

CM

CM

CM

CM

DI

DI

DI

DI

DI

DI

DI

SGS North America Inc.
Minerals Services Division
2035 North Airport Road Huntington

0,010 201UIZ-02 12:43:00
0.030 2010-11-23 14:32:00
0.030 2010-11-29 12;54:00
0.030 2010-1f -29 14:32:00
0,030 zUA-ItZt 14:J2:00
0.050 2010-11-Zg 12:54:00
0.010 2010-11-23 14:32:00

T5t
'a-- fi 

1- * fll'"*t F-'tL'-
l.ltl.r li,r;=*rvi,rirt. 

.

Domenic lbanez
Lab Superuisor

t (435) 653-2911 f (4g5)-653.2496 www.sgs.com/minerats

Member of ihe SGS Group (Soci6t6 GAndrale de SuNEillanc€)

acc€s$b/e at http:ltltwtv.sEs-com/tems-anc!-c{,nditions.htm. Attenilon is chayyn to the timilatr,n of liability,

This dog'm6nt iis issued by the eq,mpfi.,y uflef iE Genenl cnndithns of seruiceincletnnifrcatim ardj.rrisdrcdon iss uas tlefinett th*eh.
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$G+
December 0T,2O1O

GENWAL RESOURCES INC
794'C'' CANYON ROAD
EAST CARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TEST$

METALS BY ICP {continued)
Manganese, Mn - Dissolved

Manganese, Mn - Total

Potassium, K - Dissolved

Sodium, Na - Dissolved

SGS North America lnc-

Analysis Report

Sample lD By:
Sample Taken At:
Sample Taken By:
Time Received:
Time Sampled:
Mine:

Site:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Silica Analyzed at A.W.A.L.; Acidity Digested per Request
Dissolved Metal Field Filtered

SGS Minerals Sample tD: Zgz-tOOSAS1-00i

Page2 ol2

Genwal Resor.irces Inc.
Nov 22, 2010
Nov 22, 2010
WATER

Genwal Resources Inc.
Pre-002

DANA

1550

1345

I
000
7.21 pH

6.73 MG/L
939 UMHOS/CM
11 DEG. C

RESULT UNIT

0.104 mg/L

0.104 mg/L

8.00 mg/L

34.37 mg/L

METHOD

EPA 200,7

EPA 200.7

EPA 200.7

EPA 200.7

REPORTING

LIMIT

0.002

0.002

0.140

0.090

DATE

2010-t 1-23

2010-1 1-29

2010-11-23

2010-1 1-23

ANALYZED

TIME

14:32:00

12:54:00

14:32:00

14:32:00

ANALY$T

DI

DI

DI

DI

l,irt.
- {'trv-r

5 rrgrtlrr"

i1
+'t--'

i:;trr

Minerals Services Division
2035 North Airport Road Huntington t (4gS) 659-231.1

Domenic lbanez
Lab Supervisor

f (435)-653-2436 www.sgs.com/minerats

Memberof the SGS Group (Societ6 c6n6rale de Surv€illance)
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$G+
December 07, 2010

GENWAL RESOURCES INC
794 "C" CANYON ROAD
EAST CARBON UT 84520

Client Sample lD:
Date Sampled:
Date Received:
Product Description:

Comments:

TESTS

Oiland Grease, (HEM)

Sulfate, S04
TotalDissolved Solids

TotalSuspended Solids

Alkalinity, mg CaCOS/L (pH a.b)
Carbonate Alkalinity as CaCO3
Bicarbonate Alkalinity as CaCO3

METALS BY ICP

Aluminum, Al - Dissolved

Aluminum, Al- Total

lron, Fe - Dissolved

lron, Fe - Total

Manganese, Mn - Dissolved
Manganese, Mn - Total

SGS North America Inc.

Analysis Report

Sample lD By:
Sample Taken At:
Sample Taken By:
Time Received;
Time Sampled:
Mine:

Site:

Field - pH:

Field - Dis. Oxygen:
Field - Conductivity:
Field - Temperature:

Dissolved Metal Field Filtered

SGS Minerals Sampte tD: 7BZ-i005g5l-002

Genwal Resources lnc.
Nov 22, 2010
Nov 22, 2010
WATER

Genwal Resources Inc.
UPDES OO2

DANA

1550

1410
I
40
7.67 pH

11.71Mc/L
925 UMHOS/CM
9 DEG. C

Page 1 of 1

ANALYZED

T|ME ANAIyST
RESULT UNIT

<5 mg/L

159 mg/L

617 mg/L
<5 mg/L

362 mg/L
<5 mg/L

362 mg/L

<0.03 mg/L

0.55 mg/L
<0.03 mg/L

0.43 mg/L

0.101 mg/L

0.101 mg/L

METHOD

EPA 1664-4

EPA 300.0

sM2540-C

sM2540-D

sM2320-8

sM2320-B

sM2320-B

EPA 200.7

EPA 200,7

EPA 200.7

EPA 200,7

EPA 200,7

EPA 200.7

REPORTING

LIMIT DATE

5,000 2010-11-24 09:00:00
1.000 2A1A-11-24 t6:38:00
30.000 2010-11-23 14:1f:00
5.000 2010-11-23 14:1S:00
5.000 2010,11-29 14:30:00
5.000 2010-11-29 14:30:00
5.000 2010-11-29 14:30:00

CM

CM

CM

CM

CM

CM

CM

0,030

0,030

0.030

0.050

0.002

0.002

2010-11-23 14:32:00

2010-11-29 12:54:00

2010-11-23 14:32:00

2010-11-29 12:54:00

2010-11-23 14:32:00

2010-11-29 12:54:00

DI

DI

DI

DI

DI

DI

b.i... L_-_ .i I- 
- {t1'--" i.-4/-

f ,;1h Hrrpcrvisrrr

Minerals Services Division
2035 North Airport Road Huntington

Domenic lbanez
Lab Supervisor

t (435) 653-2311 f (435)-653-2436 www.sgs.com/minerats

mis do',ffied is rissued by the con''ny under its Generar conditons
indemnificatun arrdjurisdcrto', issues delined thercin.

Member of the SGS croup (Soci6te Gen€rale de Surveillance)

of seffi'ce access,b/e at httpl Ewtt.sgs.amltermq-and-conditions.htm. Afientlon is dnwn to the limitafion of riabitity,
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