
COPY Consolidation Coal CompanY
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Daron Haddock, Permit Supervisor
Utatr Coal Regulatory Program
1594 WestNorth Temple, Suite l2l0
Box 145801
Salt Lake city, utah 84114-5801

RE: Emery Mine
Permit No. ACT/015/015
2009 Annual Report

Dear Mr. haddock:

Per your January I l, 2010 memo, enclosed please find two (2) copies of Consolidation Coal Company's,
2009 Annual Report forthe Emery Mine.
A cd-rom has been included with the report in PDF format.

If you have any questions or need further information, please contact me at (618)-625-6850

Environmental Engineer
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This Annual Report shows information the Division has for your mine. Please review the information to see if it
is current. If the information needs to be updated please do so in this document. At the end of each section the operator is
asked to verifo if the information is correct. Please answer these questions and make all comments on this document.
Submit the completed document and any additional information identified in the Appendices to the Division by April30,
2010. During a complete inspection an inspector will check and veri$, the information. To enter text, click in the cell and
type your response. You can use the tab key to move from one field to the next. To enter an X in a box, click next to the
box, right click, and select properties, then the checked circle, then hit enter, or hit the unchecked circle if the X is to be
removed.

GENERAL INFORMATION

Consolidation Coal Companv
Emery Deep Mine

NA

Permittee Name
Mine Name
Operator Name

(If other then Permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number

Cffi',Tff::,

Januarv 7-2011
c/015/001s
John Gefferth
(618) 62s-68s0
6181 62s-6844

toh n gcff 'ert I r(ir lcon so Icr rcrs\ . cor n

P.O. Box 566. Sesser. lL 62884
Designated Representative
Resident Agent
Resident Agent Mailing Address
Number of Binders Submitted

John Gefferth
CT Corporation Svstems
50 W. Broadway, 8'Floor, Salt Lake City, UT 84101-2006
a

Operator, please update any incorrect information.

IDENTIFICATION OF OTHER PERMITS

Identify other permits that are required in conjunction with mining and reclamatton

ID Number

Other

MSHA Mine ID(s)

MSHA Impoundment(s)

Nov.  30,201INPDESruPDES Permit(s) Minor Industrial

PSD Permit(s) (Air) Annroval Order Issued 07130104

information.Operator, please update any
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CBRTIFIED REPORTS

List the certified inspection reports as required by the rules and under the approved plan that must be
periodically submitted to the Division. Specifr whether the information is included as Appendix A to this
report or curaently on file with the Division.

Certified Reports: Required
Yes N

Operator Comments:

- r ?-Not an annual report commitment in the MRP, please removefrom annual report

Included DOGM file location

Non
Inspector:
Has the operator complied with this section? Yes f]
Inspector Comments:

COMMITMBNTS AND CONDITIONS

The Permittee is responsible for ensuring annual technical commitments in the MRP and conditions
accepted with the permit are completed throughout the year. The Division has identified these commitrnents
below and has provided space for you to report what you have done during the past year for each commitment.
Ifthe particular section is blank, no commitrnent has been identified and no response is required for this report.
If additional written response is required, it should be filed under Appendix B to this report.

Yes No lncluded Vol, Chapter, Page
Excess Spoil Piles tr X I_t

Refuse Piles X lJ n See Appendix A-l-Annual inspections

Impoundments X t] n See Appendix A-l-Annual inspections

Other
n n tr
n n n

Admin R645-301-100

Soils R645-301-200
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Title: CONTROL OF COAL FINES DEPOSITION
Objective: Prevent coal fines from accumulating on undisturbed soils
Frequency: Annual inspection ofthree transects, (three sample sites each) for 0Z coal surface cover,0/o live vegetative
cover, and presence of cryptogrammic cover and soil color.
Status: Implement tlree general comments reported in 2008 annual report.
Reports: Provide results of monitoring and name of qualified person conducting monitoring in the annual report. Build
on the table provided in Chap X-C, p. 5, with the inclusion ofa column for soil color.
Citation: Chap X{ page 5b and discussion with John Gefferth on lll24/2009.

Operator: Has this commitrnent been acted on this year?
Yes X No I Not required this year. E If y;s, comment;
Operator Comments:
Refer to Appendix B-3 for 2009 daa

Inspector:
Has the operator complied with this commitrnent? yes ! No !
Inspector Comments:

Title: IDENTIFY CHEMICAL CHARACTERISTICS OF MATERIAL AS IT IS PLACED ON THE
TEMPORARY COAL I\{INE WASTE STOCKPILE.

,jective: In accordance with R645-301-731.300, sample and analyze waste for acid toxic parameters.
requency: I sample/600 cu yds of coal mine waste brought to the temporary stockpile.

Status: commitment
Reports: Provide analysis in annual report.
Citation: Chap. II, pg. 10

Operator: Has this commitment been acted on this year?
Yes n No K Not required this year. fl tf yes, cornmenq
Operator Comments:

No coal mine woste was edded to the pile in 2009

Inspector:
Has the operator complied with this commitment? yes n No I
Inspector Comments:

R645-301-300
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7
fitle: CULTIIRAL RESOURCES
Obiective: If during the course of mining opoatiors, previously unidentified cultural resources are discovered, the
Permiftee shall ensure that the site(s) is not disturbed and shall notiS the Division of Oil, Gas, and Mining. The Division,
after coordination with OSM, shall inform the Permittee of necessary actions required. The Permittee shall implement the
mitigation measures required by the Division within the time frame specified by the Division.
Frequency: As needed.
Status: Ongoing
Reports: Annual.
Cit tions Permit Condition Sec. 16.

Operator: Has this commihnent been acted on this year?
Yes E No [l Not required this year. !'If yes, cotnmenU
Operator Comments:

Not an annual rcport commitment in the MRP, please remove from annunl report

Inspector:
IIas the operator complied with this commitnent? Yes ! No E
Inspector Comments:
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FTitIE: MONITOR FIVE ELIGIBLE SITES IN THE ZERO ZERO NORTH ARBA
FOR IMPACTS FROM MINING
Objective: To monitor eligible cultural resource sites that could be damaged as a result of
subsidence. Sites include: 42Em3964,42Em3965,428m3966,428m3969,428m3974.
Frequency: Annually after undermining until the Division determines subsidence is no
longer an impact.
Status: Ongoing
Reports: Annual
Citation: Chap. X, Part A. Section X.A page 1; Confidential Binder, Chapter X,
Appendix 5-10 Cultural Resource Report MOAC-08-095, page 19.

Operator: Has this commitment been acted on this year?
Yes n No X Not required this year. n If yes, comment;
Operator Comments:

Mining and subsidence of these sites will not occar antil late 2010.
The referenced report number is incomect and the site listing is incomplete.
Not an annual report commitment in the MRP, please remove from annual report

Inspector:
Has the operator complied with this commifinent? Yes ! No n

rlnspector Comments:
I

I

o
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Title: PROTECTION AND EIIHANCEMENT PLAI|I
Objective: Prior to extraction or second mining the permittee will need to revise chapter nine ofthe Mining and
Reclamation plan. That revision will need to include a narrative and or plan that describes how wildlife will be protected
and enhanced as a result of the potential impacts from subsidence. The infomration required updating the MRP prior to
extaction or second rnining nust be submited to the Division by no later than sixty days after the approval ofthis
incidental boundary change.
Frequency: as needed depending on the initiation of full extraction.
Status: OVERDUE, the Permittee has referred the reviewer to the deficienry response (3/6/2007). This response only
includes a reference to Plate 10- I and no narrative for a protection and enhancement plan. Please provide this plan.
Reports: Annual.
Citation: Master TA, operation plan, fish and wildlife information, protection and enhancement plan, page 55.

Operator: FIas this commitment been acted on this year?
Yes n No ! Not required this year. I tf yes, comment;
Operator Comments:

Not an annual rqtofi commitment in the MRP, please remove fmm annud report

Inspector:
Has the operator complied with this commitnent? Yes I No E
Inspector Comments:

Tit|e: }VETLAITIDS AIID IIABITATS OF T]}TUSUALLYMGH VALUE TORFISIIAIID WIIJLITE
Objective: Prior to extraction or second mining the MRP must be updded to include a protection plan for wetlands from
potential impacts due to subsidence and a burrowing owl survey for the permit area expansion.
Frequency: As needed depending on the initiation of full extraction.
Status: Ongoing, Wetland protection plan is located in chapter V page 41. Burrowing Owl survey is compleb and located
in Chapter VIII. Please provide the protection and enhancement plan for habitats ofunusually high value for fish and
wildlife.
Reports! Annual Report
Citation: Master TA, operation plan, fish and wildlife information, Wetlands and Habitats of Unusually High Value for
Fish and Wildlife , page 56 .

Operator: Has this commitrnent been acted on this year?
Yes E No I Not required this year. ! Ify;s, commentl
Operator Comments:

Not an annual rcport commitment in the MRP, please rcmove from annual rcport

Inspector:
Has the operator complied with this commitnent? Yes ! No E
Inspector Comments:



ANNUAL REPORT Page 7

ineerins R645-301-500

Title: SUBSIDENCE MONITORING
Objective: la The Permittee will inspect the area outlined on Plate V-5 as full ortraction areas when pillar splitting
begins.
Frequency: Monthly until there is no record of additional subsidence.
Status: On going.
Reports: Annual report.
Citation: Chapter V I of3 Chapter V page 36.

Operator: IIas fhis commitnent been acted on this year?
Yes X No ! Not required this year. !- If yes, comment;
Operator Comnents:

Monthly subsidence reports nre being sent to the Division
Not an annual report commitment in the MRP, please remove from annual report

fnspector:
Has the operator complied with this commitment? Yes n No n
Inspector Comments:

Title: SIJBSIDENCE MONITORING
Objective: New monitoring points established over partial pillar sections will be resurveyed within six months after final
mining bas taken place beneath them.
Frequency: As needed.
Status: On going.
Reports: Annual report.
Citation: Chapter V 1 of3 Chapter V page 36.

Operator: IIas this commitment been acted on this year?
Yes X No ! Not required this year. ! If yes, comment,
Operator Comments:

Refer to Appendk B-l (Annual Subsidence Monitoring)
Not an annuol repo commitment in the MRP, please removefrom annual repofi

Inspector:
Has the operator complied with this commitnent? Yes I No E
Inspector Comments:
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,
Title: SIIBSIDENCE MONITORING
Objective: New monitoring points established over advancing sections such as mains and sub mains will be resurveyed
within one year after mining has been completed beneath the station.
Frequency: As needed.
Status: On going,
Reports: Annual report.
Citation: Chapter V I of3 Chapter V page 36.

Operator: Has this commitrnent been acted on this year?
Vis X No I Not required this year. I Ifyes, comment;
Operator Commentss

Refer to Appewtix B-1 (Annual Sabsidence Monitoring)
Not an annual reptorl commitmznl in the MRP, please removefrom annual report

Inspector:
Has the operator complied with this commitrnent? Yes ! No E
Inspector Comments:

t
Title: SIIBSIDENCE MONITORING
Objective: The Permit@ will provide 3 copies of a subsidence monitoring report to DOGM within one month after
completion ofany subsidence monitoring field suwey conducted pursuant to the approved subsidence control plan.
Subsidence monitoring reports shall contain l) Mine maps showing where pillars have been pulled and the month and
year that such pillars were removed or partially removed, 2) Maps showing the location of survey monitoring stations and
tension cracks and,/or compression feature visible on the surface, 2a) The subsidence monitoring points above the areas
outlined on Plate V-5 as full extraction areas will have photographs taken to record pre and post subsidence, 3) The
differential level and horizontal survey summary, 4) a narrative.
Frequency: As needed.
Status: On going.
Reports: Annual report.
Citation: Chapter V I of3 Chapter V page 37.

Operator: Has this commitment been acted on this year?
vis X No ! Not required this year. I If yes, comment;
Operator Comments:

Refer to Appendix B-1 (Annual Subsi.dence Monitoring)
Not an annual rcporl commilment in the MRP, please remove from annual report
For 2010, the operator will begin complying with the above MRP text by submifring the subsidence monitoring rcpo
one month a;fter completion oftield survey, and will not include in the annual reporA

Inspector:

]tal the opo"to. complied with this commitnent? yes ! No fl'fnspector Cornnents:
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Title: SUBSIDBNCE MONITORING
Objective: Subsidence monitoring should, at a minimum, be established: a) at a point coincident to the geometric center
of high extraction panels at least three months before mining occurs beneath the itation and b) at periodic intervals over
mains and sub mains at least every three months before mining activities occur beneath the station.
Frequency: As needed.
Status: On going.
Reports: Annual report.
Citation: Chapter V I of 3 Chapter V page 36.

Operator: Has this commitment been acted on this year?
Yes n No n Not required this year. ! If yls, commenr;
Operator Comments:

And what was the question ??
Not an annual report commitment in the MRp, please removefrom annaal report

Inspector:
Has the operator complied with this commitment? yes ! No !
Inspector Comments:

\

Title: SUBSIDECNE MONITORING
Obiective: The Permittee will establish pre-mining elevations and gradients of any irrigation ditches and pond
embankments within the angle of draw. The Permittee will monitor these areas by visual inspection and post-subsidence
ground survey to establish the effects ofsubsidence.
tr''requency: As needed.
Status: On going.
Reports: Annual report.
Citation: Chapter V I of 3 Chapter y page 37 .

Operator: Has this commitment been acted on this year?
Yes fl No ! Nor required this year. f] tf yls, comment;
Operator Comments:

Not an annual report commitment in the MRp, please removefrom annual reporl

Inspector:
Has the operator complied with this commitment? yes fl No !
Inspector Comments:

,

o
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Title: STjBSIDENCE MONITORING
Objective: The Permittse will update the oristing pre-subsidence survey and plates six (6) months before full odraction
and provide copies to the surface land owner, DOGM and the Water Conservancy Distict.
Frequency: As needed.
Status: On going.
Reports: Annual report.
Citation: Chapter V I of3 Chapter V page 37.

Operator: Has this commitment been acted on this year?
Yes E No I Not required this year. I Ifyes, comnent;
Operstor Commenb:

Pre Subsidence surveys are up to date. Refer to Chapter V Appendicies
Not an annual rqtort commitmenl in the MRP, pleose remove fmm annual rqtofi

Inspector:
Has the operator complied with this commitnent? Yes I No E
Inspcctor Comments:

Geology R645-301-600

R645-301-700

Bonding & Insurance R645-301-800

Other Commitments

*Reminder: Ifequipment has been abandoned during 2009, an amendment must be submittsd that includes a map
showing its location, a descripion ofwhat was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC all necessary.

REPORTING OF OTIIER TECIINICAL DATA

List other technical data and infomration as required under the approved plan, which must be
periodically submitted to the Division. SpeciS whether the infomration is iacluded as Appendix B to this
report or currently on file with the Division.

Oper.tor Comments:
See Appndix B-i for 2009 Mactoinvertebrute study

Inspector:
IIas the operator complied with this section? Yes I No E

lspector Comments:

LEGAL, trINAI|ICIAL, COMPLIAIYCE AND RELATED INFORMATION
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Change in administration or corporate structure can often bring about necessary changes to information

found in the mining and reclamation plan. The Division is Requesting that each permittee review and update
the legal, financial, compliance and related information in the plan as part of the annual report. Please provide
the Department of Commerce, Annual Report of Offrcers, or other equivalent information as necessary to
ensure that the information provided in the plan is cunent. Provide any other change as necessary regarding
land ownership, lease acquisitions, legal results from appeals of violations, or other changes as necessary to
update information required in the mining and reclamation plan. Include certified financial statements, audits or
worksheets, which may be required to meet bonding requirements. Specifr whether the information is currently
on file with the Division or included as Appendix C to the report.

Legal / Financial Update Required
Yes No

Included or DOGM File location Comments
Included Vol, Chapter, Page

Operator Comments:

Inspector:
Has the operator complied with this section? Yes ! No n
Inspector Comments:

MAPS

Copies of mine maps, current and upto-date through at least December 3 I , 2009, are to be provided to the
Division as Appendix D to this report in accordance with the requirements of R 645-301-525.240. The map copies shall
be made in accordance with 30 CFR 75.1200 as required by MSHA. Mine maps are not considered confidential. (Please
provide a CD.)

Confidential information is limited to:

R645-3oo-124.31o. Information that pertains only to the analysis ofthe chemical and physical properties of the coal to be
mined, except information on components of such coal which are potentially toxic in the environment.

R645-3oo-124.33o. Information on ttre nature and location of archeological resources on public land and Indian land as
required under the Archeological Resources Protection Act of 1979 (P. L. 96-95, 93 Stat.72r, r61J.S.C, 4Zo).

R645-3or-322, Fish and Wildlife Information; R645-3o1-322.1oo, the scope and level of detail for such information will be
determined by the Division in consultation with state and federal agencies with responsibilities for fish and wiltllife and will be
sufficient to design the protection and enhancement plan required under R645-3o1-g33 and R645-3o1-3zz.z3o, other species or
habitats identified through agency consultation as requiring ipecial protection under state or federal law; R64s-3o1-333.3oo,
Include protective measures that will be used during the active mining phase of operation.

The Division will provide procedures, including notice and opportunity to be heard for persons both seeking and opposing
disclosure.
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Map Number(s) Map Title/ Description

Annual subsidence map
Mine map
Other maps Confidential

Yes No
Annual mine map 2009 annual mine map

l
l
l
l
l

l f

Operator Comments:

n 645-301-525.210 does not rcquire thot the MSIIA Annual Mine Map be submifred ,o DOGM in an annual rcporl
_A map sotisfying thk rcgulation can befound in the approved MRP.

Jot 
an annual rcport comnitment in the MRP, please remove from annual reporl

Inspector:
Has the operator complied with this section? Yes !
Inspector Comments:

OTHER INFORMATION

Non

Please provide any comments of further information to be included as part of the Annual Report. Any
other attachments are to be provided as Appendix E to this report. If information is submitted as a group rather
then by individual mine, please identiff each of the mine's data in the list below.

Additional attachment to this report? Yes tl Non
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Operator Comments:

Inspector:
Has the operator complied with this section? Yes n
Inspector Comments:

Non

O:\AnnualReport\2009 Annual Reports\Active Mines\Emery Deep Mine C01500l5.doc
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APPENDIX A

Certified Reports

Excess Spoil Piles
Refuse Piles

Impoundments

As required under R645-301-514

CONTENTS

Annual Impoundment Inspections

Qaarterly Coal Refuse Inspections



IMPOUNDMENT INSPECTION AND CERTIFIDD REPORT

To enter text, click in tlre bu and W you rcsponse. I! a bot alreaily conuins an enw select tlv entry ard
type the replacement. fou can use the ub key to movelrom one Jield to the next. To selea a check buc, cltck in the
box or type an x.

GENERALINTORMATION

30 Nov 2009
ACT 0t5/0t5

Repofi Date
Permit Numbor
Mine Name
Company Name

Emerv Mine
Consolidated Coal Comnanv

IMPOUNITMENT IDENTIFTCATION

Irnpoundment Name Pond I
Impoundment Number UPDES Outfall 001
UPDES Pernit Number UT0022616
MSHA ID Nurnber NA

TMPOUNDMENT INSPECTION

l8 Nov 2009Inspection Date
lnspected by
Reason for Inspection

R.B. White
Annual

(Annual, quarterly or other periodic inspection.s, critical irrstallation , or completion of construction,)

l. Describe any appearance of any instability, structural weakness, or any other hazardous
condition.



IMPOUNI}MENT INSPECTION AND CERTIFIED REPORT

Questions a and b are requiredfor an impoundment, whichfunctions as a Sedimentation pond.

a. Sediment storage capacity, including elevation of 6A%and I A0% sediment storage volumes,
and estimated average elevation of existing sediment.

Design sediment storage voturne: 10.3 AF
6A% sediment cleanout volume - 6.2 AF
Sediment cleanout elevation : 5935,7 ft

Principle and emergency spiltway elevations.

Spillway elevation = 5939.3 ft
With stop logs in place, the spillway elevation can be raise a rninimum of 12 inches.

Irield lnformation
Provide current water elevation, whether pond is discharging, type and number of sarnples
taken, monitoring/ instrumentation information, inlet/ outlet conditions, or other related
activities associated with the poncl inclucling but not limited to sedintent cleanout, pond
decanting embankntent erosian/ repairs, monitoring information, vcgetation on outslopes of
embankrnents, ete,

At the tirne of the inspection, the flow dqrttr in tne e-irrc,tr Parshall flurne at the pond outlet was 0.26 ft,
rcpresenting 0.39 cfs. Water was discharging into the pond at the tirne of the inspection.

b.

2.



I
IMPOUNI}MENT INSPECTION AND CERTItr'IEI' REPORT

3. Field Evalustion.
Describe any changes in the geometry of the impounding structure, cverage and maximum
depths and elevation of impaunded water, estimated sediment or slurry volume and
rernaining storage capacity, estimated volume of water impounded, and any other aspect ot'
the impounding structure affecting its stability or functioiwhich has occurred during the
reporting period

The pond discharge mea$urcment
ben replaced to avoid leaks that previously occurred.

QUALTFTCATTON STATIMENT:

I hereby certi& rha4 t am experienced in the consrruction of impoundments; I am qualified and authorized
under the direction ofa Registered Professional Engineer to inspect the condition and appearance of
impoundmenls in accordance with the certificd and-approvcd dcsigns for this structoor;-tlur *t"
impoundment has been maintained in accordance with-approved designs and meets or exceeds the minimum
design requirements under all appticable federal, state and locat reguf,tions; and ttrat inspections and
inspection reporls are made by myself and include any afpearancei of instatrility, structural weakness or
other hazardous condition ofthe structure affecting stability.

signature rt*a^J W& Date: fu t'l' afiI

CERTIFIED REPORT

IMPOUNDMENT EVALUATION
If'you anfluer NO to these questions, please explain under comments

YES NO
l. Is impoundment designed and constructed in accordance with the

O2
approved plan?

Is impoundment free of instability, structural weakness, or any
other hazardous conditions?

X

K

a

u
n
n

3. Has the impoundment met all applicable performance standards
and effluent limitations from the previous date of inspection?



IMPOUNDMENT INSPOCTION AND CERTIFIED REPORT

COMMENTS/ OTIIER INT'ORMATION

Cgnsol operatos this pond and tho other mino-water discharge pond (Pond 6). Ocoasional excosdances ofthe
discharge standardc have occuned. Consol is negotiating with the U-ah nivision of Water Quality and is
ovaluating altomative us6s br tfts mine unter to snsw,6 that sfnuont shnd.rds can be consistently met in the
futurc.



TMPOUNDMENT INSPECTION AND CERTIFIED REPORT

CERTIFICATION STATEMEM:

I hereby certifr thati I am oxperienccd in the construction of impoundmenB: I am qualified and
authorized in the State ofutah to inspoot and cenifr the oondition and appearance of impoundments in
accordance wlth the certified and approved dosips for this structure; that the impoundment has been
maintained in accordance rvith appmved designs and meets or e:<ceeds the minimum design requircments
under all applicable federal, state and local regulations; and that inqpcctions and inspection reports are made
by myselfor under rny direction md include any appeorances ofinstabitity, snuctural weakness or other
hazardous conditions of the shuctrne atrecting sttbility in accordance with the Utah R645 Coal Mining
Rules.

By: Richard B.WhIg.P,& :President, EarthFax Engineering, Inc.-

Frll Name and Title

Signature: 7S-r{& Date 3o Nov don

169246, UTP.E. Nurnber & State

I P.E. Cert. Stamp ]

O:\FORMS\Annual rptVmpoundment doc



IMPOUNDMET{T INSPECTION AND CERTIFIED REPORT

To snler tat, click in tha bac and We yoar rcsponse, lf a box already contalw an entry select the en ry and
W the replqcemnt. you cdn use the tab *"yio nov" Trom oi Jietd to the next. To select a ciech bat, cllck ln the
box or tyIN an x.

GNNERAL INNORMATION

30 Nov 2009Report Dale
Permit Number
Mine Name
Company Name

ACT 015/0ts
Emery_Mine
Consglidated Coal Company

IMPOUNDMENT IDENTIFICATION

Pond 2hnpoundment Name
Impoundrnent Number
UPDES Permit Nurnber
MSHA ID Number

UPDES Outfall002
uT00226 t 6
NA

IMPO UNDMENT INSPECTION

l8 Nov 2009Inspection Date
Inspected by
Reason for Inspection

R.B. Write
Annual

(Annual, quarterly or other periodic inspections, uitical t*"llrtr"r ,9t **pl-rir fgo{lstructiorl)

1. Describe any appearance of any instability, structural weakness, or any other hazardous
condition.



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Questions a and b are required for an impoundment, which functions as a Sedimentation pond.

a. Sediment storage capacity, including elevation of 60% and 100% sediment storage volurnes,
and estimated average elevation of existing sediment.

Design sediment storage volurne:0^S3 AF
Design sediment storage elevation: 5905.3 ft
60% sediment sleanout volume = 0.50 AF
60% sediment cleanout elevation: 5903.0 ft
Approximate average eurent sediment storage elevation: 5900 fl

Principle and emergency spillway elevations.

Field Information
Provide current water elevstion, whether pond i,s discharging, fi-pe and numher of samples
taken, monitoring/ instrumentation information, inletl outlet conditions, or other related
activities associated with the pond including but not limited to sedimenl cleanout, pond
decanting, embanknrent erosion/ repairs, monitoring information, vegetation on outslopes oJ
embanlvnents, etc.

Water flows into this pond via a It daown the inJide
embankment. There rvas neither rvater nor a substantial amount of sediment in the pond at the tirne of the
inspectionr Large boulders have been placed downstream fiom the pond outlet" No signs of ercsion were
observed during the inspection. The diwatering culvert has been frttea with a skimmei. The pond appears
to be in good, functional shape.

b.

2,

Spillway elovation = 5908.5 ft



IMPOUNDMENT INSPNCTION AND CERTIFIED RNPORT

3. Field Evaluation.
Descrlbe any changes in the geometry of the impounding structure, average and maximum
deptlu and elevation of impoandedwater, estimated sediment or slurryvolume and
remaining storage capacity, estimated volume afwater impoanded, and any other aspect af
the impourding structure affecting its stahility or function which has occurred during the
reporting period

No problems wet€ observed.

QUALIFICATION STATEMENT:

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized
under the direction ofa Registered Professional Engineer to inspect the condition and appearance of
impoundmenls in accordance with the certified and approved disigns fbr this struoture; that the
impoundrneul has been maintained in aocordanoe with approved disigns and meets or exceeds tho minimum
design requirements under all applicable federal, state and local regulations; and that inspeclions and
inspection reports are made by myself antl inclucle any appearancei of instability, structural weakness or
other hazardous condition of the structure affecting stability.

Signature: f)ate: 3o lJPv M

CERTIFIED REPORT

IMPOUNDMENT EVALUATION
If you snswer NO to these questions, please explain under comments

L
YES

Is impoundment designed and constructed in accordance with the
approved plan? x

Is impoundment free of instability, structural weakness, or any
other hazardous conditions?

Has the impoundment rnet all applicable perfonnance standards
and effluent limitations from ihe previous date of inspection?

NO

n
tz

3.
XN

XN



IMPOUNDMENT INSPECTION AND CERTIFIE' NNPONT

COMMENTS/ OTHER INF'ORMATION

The pond appears to be functioning as designed.



IMPOUNI}MENT INSPECTION AND CERTIFIED REPORT

CERTIFICATION STATEMENT:

I hereby oettif that; I am o<perienced in the construction of impoundments; I am qualified and
autlrorized in the State ofutah to iuipect and crrtis the condition and appearance ofimpoundmants in
accordance with tlre certified and approved rlcsigns for this structure; that the impoundment has been
nraiatained in accordance with approved designs and meets or exceeds the minimum design requirements
undor all applicabte federal state and local reldations; and that inspeotions and inspection rcports are made
by myselfor undor my direction and include any appearances ofinstability, structural weatnass or other
hazardous conditions ofthe stnrcture afecring stabiiity in accordance with the Utah R645 Coal Mining
Rules.

By: Richard B. White, P.E. - President, EarthFax Engineering, Inc.

Full Name andTitle

Signature: F;fu^tkrfu Date 30 AlJt' tu1

169246, UTP.E. Number & State

I P.E.Cert. Stamp ]

O :\FORMS\Annual rpt\lmpoundment. doc



IMPOUNDMFNT INSPECTTON AFID CnnrmrED REPORT

To enter texl, click in tlp box urd We ),orrt tesponse, Ilabw aheafu conutns ot enny selea the ntry and
We th€ reltlMernent Yoa cM use tlv tob'i"yio -*"lt*, ,i j"u u ttw iut" To select a cipch bsx, cltck tn the
boxorW@tr.

GENDRALIMORMATION

30 Nov 2009Report Date
Pernit Number
Mine Name
Company Name

ACT 0t s/0t s
Emery Mine
ConsolidateA C

%

IMPOUNDMENT IDENTIFICATION

Impoundment Name Pond 3
Impoundment Number UPDES ourfall 0G
UPDES Permit Number Ulaozz6t6
MSHA ID Number NA

IMPOUNDMENT INSPECTION

18 Nov 20AgInspection Date
Inspected by
Reason for lnspection

R,B. White
Annual

r ^(nnnual' quatterly or other periodic inspections, critical installation , or completion of construction..)

1' Describe any appGarance of any instabilifil, structural weakness, or any other hazardous
condition.



IMPOTINDMENT INSPECTION AI{D CERTIF'IED REPORT

Questions a and b are requiredfor an impoundment, whichfunctions as a Sedimentationpond.

a. Sediment storage capacity, including elevation of 60%and 1 A0% sediment storage volumes,
and estimated average elevation of existing sediment.

Design sediment storage volume = l.l4 AF
Design sediment storage elevation = 5906.5 ft
60% sediment clennout volume = 0.68 AF
60% sediment cleanout elevation = 5905.0 ft
Approximate average cunent sediment storage elevation = 5902 ft

Principlc and emergency spillway elevations.

Spillway elevation : 5907.8 ft

Ficld Information
Provide current water elertation, vthether pond is discharging, type and number of samples
talren, monitoring/ instrumentation information, inlet/ outlet conditions, oF other related
activities associated with the pond including but not limited Io sediment cleanout, pond
decanting, embankment erosion/ repairs, mtonitoring information, vegetation on outslopes of
embankmenls, etc,.

b.

2.

There was neither at the time of the inspection. The
overflow consists of a 42-inch diameter riser with two 6-inch diametlr side inlets (one with its invert located
15.5 inehes below the top of the riser and the other with its invert 58 inches below the top of the riser). The
riser outlet invert is located 69 inches below the top of the riser. There wete no signs of recent water on the
inside of the riser, indicating that the pond has not recently fillcd to this elevation. No signs of instability
tvele obsetved, including on the steep, natural outslope on the north embankment.



3.

IMPOUNI}MENT INSPECTION AND CERTIF'IED REPORT

Field Evaluation,
Describe any changes in the geometry of the impounding struchre, average and mmimum
depths and elevation of impoundedwater, estimated sediment or slurry volume and
remaining starage capacity, estimated volume of water impounded, and any other aspect of'
the impounding structure fficting its stability or function which has occurred during the
reporting period

The pond appears to be functioning as designod.

QUALIT'ICATION STATEMENT:

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized
under the direction ofa Registered Professlonal Engineer to inspect the qondition and appearance of
impoundmcnts in accordance with the certified and approved designs for this structurt; thal the
impoundment has been maintaincd in accordance with apptovcd designs ond meets or exceeds the minimum
design requirements under all applicable federal, state and local regulations; and that inspections and
inspection reports are made by myself and include any appearances of instability, structural weakness or
other hazardous condition ofthe struohue affecting stability.

Signature: fi,l^tM& Dare: 3 Alru )ffi]

CBRTIFIED REPORT

IMPOUNDMENT EVALUATION
If you Answer NO to these questiorrs, please explain under comments

YES NO
Is impoundment designed and constructed in accordance with the

approved plan? X
Is impoundment free of instability, structural weakness, or any

other hazardous conditions? X
Has the imporxrdment met all applicable performance standards

and effluent limitations from ihe previous date of inspection? X

1.

Oz
n
n
n3.



IMPOUFIDMENT INSPECTION AND CERTIF'IED REPORT

COMMENTS/ OTHER INFORMATION

The pond appears to be functioning as designed.



IMPOUNDMtrNT INSPECTION AND CDRTIFIED REPORT

CERTIFICATION STATEMENT:

I hereby certify tha! I arn experienced in tlrc construction of impoundments; I am qualified and
authorized in tire State of Uiatr to inspect and certifi the oondition and ippearance of impoundments ln
accotdance with the certified and approved designafor this sftuctrno; that the lmpoundment has been
maintained in ascodarc€ wifr apfrved designiand meels or exoeeds tho minirn.m design requircments
under all applicabte feAerat, sati irnO local reluhtions; and that inspectiors md inspoction reporb are made
by myself oi under my dircction and inchde any appearances of instaUility, sftuctural weaknes-s or other
hazatdous conditions of tle shucture afeting Juriiiity in accordance wlth th€ Utah R645 Coal Mining
Rules,

Richard B. White, P.E. - President, EarthFax Engi

Full Name andTitle

Signature: 7ilr"/7x7^fu Date Vt lJov ;pbal

168246, UTP.E. Number & State

I P.E. Cert. Starnp ]

O:\FORMS\Annua[ ryt\fmpoundment doc



IMPOUNDMENT INSPECTION AND CERTIFIEI} REPORT

To enter text, click in the box and type your response. If a box already contains an entry select the entry and
type the replacement, You can use the tab key to movefrom onefield to the next. To select a check box, click in the
box or type an x.

GEI{ERAL INtr'ORMATION

30 Nov 2009Report Date
Permit Number
Mine Name
Company Name

ACT 015/01 5

Consolidate{ Coal Company _

IMPOUNDMENT IDENTIF'ICATION

Pond 5
UPDES Outfall 007

Impoundment Namc
Impoundment Number
UPDES Pennit Nurnber
MSHA ID Number

uT0a226t6
NA

IMPOUNI}MENT INSPECTION

l8 Nov 20A9Inspection Date
Inspected by
Reason for lnspection

R.B. White
Annual

(Annual, quarterly or other periodic inspections, critical installation , ol completion of con$truction..)

l. Describe any appearance of any instability, structurat weakness, or any other hazardous
condition.

Exposule to the sunlight har cauiid d"terioration of tnc HUpf, l culverts. This causes water to leak frorn the
culverts, thereby increasing erosion on the interior slope of the pond" These culverts should be cut u'here they
prouude fronr the interior pond slope to avoid future degradation of the material. Riprap should then be placed
down the pond slope from the culvert outlet to the pond bottom to prevent future erosion of the slope.'



IMPOUNI}MENT INSPECTION AI{D CERTIT'IED REPORT

Questions a and b are required for an impoundment, which functions as a Sedimentation pond.

a. Sediment storage eapacity, including elevation of 60%and I 00o/a sediment storage volumes,

and estirnated average elevation of existing sedirnent.

Design sediment storage volume = l.l3 AF
Design sedirnent storage elevation = 5944,,6 fr
60% sediment cleanout volume - 0.68 AF
60% sediment cleanout elevation = 5943.8 ft
Approximate average current sediment storage elevation = 5943 ft

b. Principle and emergency spillway elcvations.

Field Information
Provide cument water elevation, whether pond is discharging, type and nuntber of samples

taken, rnonitoring/ instrumentation information, inlet/ outlet conditions, or ather related
activities associated with the pond inbluding but not limited to sediment cleanout, pond

decanting, ernbankment erosion/ repairs, monitoring informotion, vegetation on outslopes of

embankments, etc.

@ D1. es describedabove, the
fDPb culverts have experienced degradation due to sunlight exposure. These inlets should be repaired as
described above. a smatt amount ofwater (less than 6 inihes) was in the pond at the time ofthe inspection"

No substantial amount of sediment has accumulated in the pona. The open-channel outlet spillway shows no

sign of erosion" No signs of erosion were observed arorrnd thc dewatering device (6-inch diameter PVC)'

2.

Spillway elevation : 5949.2 ft



IMPOUNDMENT INSPECTION AI{D CERTIFIED REPORT Page 3

Field Evaluation.
Describe any changes in the geowetry of the impounding structttre, averoge and maximum

depths and ilevatiin of impoinded iatir, estimated sediment ar sluwy volume and

remaining storage capacity, estimated volume of water impounded, and any other aspegt of

the impaindng-struitort afficting tts stability or functioi which has occurred during the

reporting period

QUAUT'ICATION STATEMENT:

I hereby ccrti$ that; I am o<perienced in the construction of impoundmentg I am qualified and authorized
under tle direction ofa Regiitered Professional Engheer to inspect the condition and appearance of
impoundments in accodance with thc certified and approved designs for this shuctln€; that tne
impoundment has been maintained in occordance with approved designs and meets or exceeds the minimum
design requirements under all applicable fedoral, state and local regulations; and thal inspections and
inspection repots are made by myself and includc any appearancei of instability, structural weakness or
other hazardous condition ofthe structure affecting stability.

F'/r"4He Date: ft tthv ^-7
Signature:

CERTIFIED REPORT

TMPOUNDMENT EVALUATION
If'you answer NO to these questions, please explain under comments

YES
Is impoundment designed and constructed in acoordance with the

approved plan? K
Is impoundment free of instability, structural weakness, or any

othir hazardous conditions? K
Has the impoundmenl met all applicable performance standards

and effluint lirnitations from ih* pt"uious date of inspection? X

l .

NO

il
Oz

3.
n
n

lity or operational concerns wer€

noted during the inspection.



IMPOUNI}MENT INSPECTION AND CARTIF'IED REPORT

COMMENTS/ OTHER INFORMATION

The pond appears to be functioning as designed.



IMPOUNDMENT INSPECTION AND CERTIF'IEI' REPORT

COMMENTS/ OTHER INFORMATION

The pond appears to be functioning as designed.



IMPOUNI}MENT INSPECTION AI\D CERTIF'IED REPORT

CERTINCATION STATEMENT:

I heleby certts that; I am experienced in the construotion ofimpoundments; I am qualified and
authorized in the State of Utah to inspect and certify the conttition and appearurce of impoundments in
accordance with the certified anil afrovd desigmfor this structwe; th;-the impoundment has been
maintained in accordance with appioved designs and mees or excseds the minimum design requirements
under all applicable federal, stati irrd local re-g1l*ions; and that inspections and inspection reports are made
by myselfor under my direotion and incluclo any appearances ofins-talility, s.tructural nreakness or other
hazardous conditions of the structurre affeaing stabiiity in accordance with the Uah R645 Coal Mining
Rules.

By: Richard B. White, P.E. - President, EarthFax Engineering, Inc.

Full Name andTitle

signature, F;ln"lry& Date 3 Not eo1

168246, UTP.E- Number & State

I P.E. Cert. Stamp ]

O:\FOR\{S\Annual rpt\lmpoundment doc



IMPOUNDMENT INSPECTION AND CERTIF'IED RAPORT

To enter text, click in the box and type your response, If a box alreody contains iln enW select the entry and
type the replacement. You can use the tab-key\o move from oob fruU to the next. To select a check bo.r, click in the
box or type an x.

GEIYERAL INFORMATION

30 Nov 2009
ACT 0l s/015

Report Dste
Permit Number
Mine Name
Company Name Consolidated Coq[ Coqp_any --

IMPOUNDMENT IDENTIF'I CATION

Pond 6
UPDES Outfall 003

Impoundment Name
Impoundment Number
UPDES Perrnit Number
MSHA ID Number

uTa0226t6
NA

IMPOUNDMENT INSI'ECTION

l8 Nov 2009Inspection Date
Inspected by
Reason for lnspection

R.B. White
Annual

(Annual, quarterly or other periodic inspections, critical installation , or conrpletion of'construction )

l. Describe any appearance of any instabili$,, structural weakness, or any other hazardous
condition.

None



IMPOUNI}MENT INSPECTION AND CERTIFIED REPORT

Questions a and b are requiredfor an impoundment, whichfunctions as a Sedimentation pond.

a, Sediment storage capacity, including elevation of 60% and 1 A0o/o sediment storage volurnes,
and estimated average elevation of existing sediment.

Design sediment storage volume = 7.5 AF
60% sediment cleanout volume = 4.5 AF
Sedirnent cleanout elevation = 6012.5 ft

Principle and emergency spillway elevations.

Field Inforrnation
Provide current water elevation, whether pond is discharging, type and number of samples
taken, monitoring/ instrumentation information, inlet/ outlet canditions, or other related
activities associated with the pond including but not timited to sediment cleanout, pond
decanting, embankment erosion/ repairs, monitoring information, vegetalion an outslopes of

embanlwnents, etc.

e Pond outlet was 0"97 ft'
reprcsenting a dischaige of 1.97 c,fs- Thcpond elevation was approximatety 4.5 inches above the spillway

elevation at the time of the inspection.

b.

2.

Spillway elevation = 6016.0 ft



IMPOT]NDMENT INSPECTION ANI} CERTIFIED REPORT

3. F'ield Evaluation.
Describe any changes in the geometry of the impaunding sftttcture, average and maximum
depths and elevation of tmpounded water, estimated sediment or slurry volume and
remaining storage capacity, estimated volume of water impounded, and any other aspegt of
the impoundingitruitur" alfecting its stability or function which has occurred during the
reporting period

QUALIFICATION STATEMENT:

I hereby certifo that; I am experienced in the construction of impoundments; I arn qualified and authorized
under the direction ofa Registered Professional Engineer to inspeot the condition and appearance of
impoundments in accordance with the certified and approved designs for this structure; that the
impoundment has been maintained in accordance with approved designs and meets ot exceeds the minimum
design requirements under all applicable federal, state and local rcgulations; and that inspections and
inspection repo(s are made by myself and inolude any appearances ofinstability, structural weakness or
other hazardous condition of the strucrure affecting stability.

Signature: /r"h^/7h{ft Dare: 3o Nv Jotl

CERTIFIED REPORT

TMPOUNDMENT EVALUATION
Ifyou answer NO to these questians, please aelain under comments

YES NO
Is impoundment clesigned and constructed in accordance with the

approved plan? X
Is impoundment free of instability, structurat weakness, or any

other hazardous conditions? X
FIas the irnpoundment met all applicable performance standards

and eflluent limitations from ihe previous date of inspection? X

1.

az
tl

n
u3.

fhe C replaced to avoid leakage that was
occun'ing in the past.



IMPOUNDMENT INSPECTION AND CERTIF'IED REPORT

COMMENTS/ OTHER IM'ORMATION

Consol operates this pond and the other mine-water discharge pond (Pond l) in concert. Oocasional
exceedances of discharge standards have occurred. Consolis negotiating with the Utah Division of Water

Quality and is evaluating alternative uses for the mine water to ensure that effluent standards can be
consistently met in the frrture.



IMPOUNI}MENT INSPECTION AND CERIIFIED REPORT

CERTIF'ICATION STATEMENT:

I hereby certify thaf; I am experienced in the construction of impoundmontsl -I.am qualified and

aurhorized in tire Stati of Uufr to inslJ *ra 
"otity 

G *ndition and ippearance of imPoundments in

aocordance with the ccrtified and apiroved designs for this mucture; tat the impormdment has been

maintainert in accordance with appnivert designi and meets Or qrcesds 6e mininum desigp rcqufuements
under all applicabla feOerat, f16ti anA local rcElhtions; and that inspections and inspection r€ports ar€ made

Uy *yself lri *a"t .y At"*on *a fiiclude iry appcmances of ins'tability, snuctural wealness or other

hazardous conditions ofthe structurc afecting stadiiity in accordance witlr the Utah R645 Coal Mining

Rules,

By: Richard B. White, P.E. - President, EarthFqx Engry_tgtng, In?

Fall Name ondTitle

Signature: 7,1{A^l Fwq Date Stth*t 43-

P.E, Number & State 168246,UT

IP.E.Cert. Stamp I

O:\FORMS\Annual rpt\lmpoundment,doc

RICHARD B.
WHITE



IMPOUNDMENT INSPECTION AND CERTIT'IED REPORT

To entet text, cllck tn the box dnd qW your response, Ifa box atready contolns @, enry selecl the errtrv and
W the rcplacemant. You can ase E tab'by-o nnvefton onifiteld to the nel. To select a check bon click in the
boxorWanx

GENERAL INFORMATION

30 Nov 2009
ACT 0151015

Report Date
Permit Number
Mine Name
Company Name Consolidated Coal Company _ .. _ -. .. - ..

IMPOUNDMENT IDENTIFICATION

Pond 8
UPDES Outfall 006

Impoundment Name
Impoundment Numher
UPDES Permit Number
MSHA ID Number

ur0022616
NA

IMPOUNDMENT INSPECTION

l8 Nov 20A9Inspection Date
Inspected by
Reason for Inspection

R.B. White
Annual

(Annual, quarterly or othet periodic inspections, critical installation , or completion of construction.)

1. Describe any appearance of any instahitity, structural wcaknes$, or any other hazardous
condition.

None .s i e " i r ' " i cau ieosomeeros iono f t l r eex te r i o ro f t hePond
8 embankment. This erosion was repaired prior to this inspection, by compacting soil into the erosion voids and
placing riprap ort the areas. It appears that this rcpair effort was adequate.



IMPOUNI}MENT INSPECTION AND CERTItr'IED REPORT

Questions a and b are required.for an impoundment, whichfunctions as a Sedimentation pond.

a. Sediment storage capacity, including elevation of 6A% and 100% sediment storage volurnes,
and estimated average elevation of existing sediment.

Design sediment storage volume:2.00 AF
Design sediment storage elevation = 5910.0 ft
60% sediment cleanout volume = 1.35 AF
60% sediment cleanout elevation = 5909.0 ft
Approximate average current sediment storage elevation = 5907 ft

Principle and emergency spillway elevations.

Field lnformation
Provide current water elevation, wherher pond is discharging, type and number of samples
taken, monitoring/ instrumentation information, inlet/ outlet conditions, or other related
activities associated with the pond tncludtng but not limited to sediment cleanout, pand
decanting, embankmenl erosion/ repairs, monitoring information, vegetation on outslopes of
embankments, etc,

b.

2.

ut a sPillwaY' The Pond can

contain the total design seliment volume plus the runofffiom the 100-yr, 6-hr stonn and still have a

freeboard of 3,4 feet. Thc invert elevation on the dewatering pipe is set at 5910.0 ft-

fhe t lhe time of the inspection" -No
substantial arnounf of sediment has accumulated in the pond. Erosion on the exterior slope of the
embankment adjacent to Quitchupah Creek has been properly repaired. It appears that this piping is at least
partially due to the erosive forces of the adjacent creek (Quitchupah Creek)"



3.

IMPOT]NDMENT INSPECTION AND CERTIFIED RBPORT

Field Evaluation.
Describe any changes in the geometry of the impounding struclure, average and maximum
depths and elevation aJ impounded water, estimated sediment or slurry volurne and
remaining storage capacity, estimated volume ofwater impounded, and any other aspect ot
the impounding sftucture affecttng tts stability or function which has occuted during the
reportlng period

T h e p o n d o u t s | o p e a d j a c e n t t o Q u i t c h u p a t r c r e c t e d w i t h b o u l d e r s . N o s t a b i | i t y
or operational concerns were noted. Riprap at the point of inflow from the mine yard appears to be
adequately protective of erosion"

QUALINCATION STATEMENT:

I hereby certify that; I am experienced ln the construction of impoundments; I am qualified and authorized
under the direction ofa Registered Professional Engineer to inspect the condition and appearance of
impoundments in accordance with the certified and approved designs for this structure; that the
impoundment has been maintained in acoordance witliapproved desigrs and meets or exceeds the minimum
design requirements under all applicable federal, state and local regulitions; and thal inspections and
InsPection reports arc made by myselfand include any appearances ofinstability, structural weakness or
other hazardous condition ofthe structure affecting stabililv.

Signature: ft-(A"/-F\tq Date: Jo /rlov anol

CERTIFIEI} REPORT

IMPOUNDMENT EVALUATION
If you answer NO ta these questions, please erpldin under comnxents

YES NO
l. Is impoundment designed and constructed in accordance with the

approved plan? x
Is impoundment free of instability, structural weakness, or any

other hazardous conditions? X
Has the impoundment met all applicable performance standards

and effluent limitations from the previous date of inspection? X

Oz
n
n
u

3.



IMPOUNI}MENT INSPECTION AND CERTIT'IED RDPORT

COMMENTS/ OTHER INF'ORMATION

The pond appears to be functioning as designed.



IMPOIINI}MENT INSPECTION AND CERTII'IEI} REPORT

CERTIT'ICATION STATEMENT:

I hereby certi$ that; I am experienced in the construction of impoundments; I am qualified and
authorized in the State ofutah to inspect and certifi the condition and appearance of impoundments in
accordance with the oertiffed and approved designjfor this struoture; that ths impoundmenl has been
maintained in accordance with approved designi and meets or exceeds dre minimum design requirements
under all applicable federal, st*i and local re!,ulations; and tbat inspections and insp€ction reports are made
by myself oi under my direction and inotude iny appearances ofinstability, strucrural weakness or otlrer
hazardous conditions of the structurc aflecting itatiiity in accordance with the Utah R645 Coal Mining
Rules.

Richard B. White, P.E. - President, EarthFax

Full Name andTille

Signature: F)!r^dtufu Date 3o Nov >on1

P.E. Number & State 168246, UT

I P.E. Cert. Stamp ]

O :\FORMS\Annual rptVrnpoundment..doc



IMPOUNDMENT INSPECTION ANI} CERTTF'IED REPORT

To enter texl, cnck fu the bor and W yow response. I! a box abeady contains M enry lelBcl the enry Md
W the rcplacemenl You cot use the tab key to move lrom one feld to the next. To selea a ckck box, cltck in the
boxorWmx,

GENARAL INFORMATION

30 Nov 2009
ACT 015t0l s

Report Date
Permit Number
Mine Name
Company Name Consolidated Coal Coppany ..

IMPOUNDIT{ENT IDENTIFICATION

Impoundment Name Pond 9
Impoundment Number UPDES Ourftil 009
UPDEsPerrnitNumber ffi
MSHA ID Number NA

IMPOUNDMENT INSPECTION

l8 Nov 2009Inspection Date
lnspected by
Reason for Inspection

R.R, White
Annual

(Annual, quarterly or other p" ;pl.ti"" 
"f 

,"*t,*tt"")

l. Describe any appearance of any instabitity, structural weakness, or any other hazardous
condition.



IyrPgr{fipMENT TNSPECTTON tnn cnnuFrED nnroffi

Questions a and b are required for an impoundmenl, which functions as a Sedimentation pond,

Sediment storage capacity, including elevation of 60%and 1 A}o/osediment storage volumes,
and estimated average elevation of &isdng sediment.

-Lrestgn sedrment storage volume = 0.32 AF
Design sediment storage elevation = 6052"5 ff
60% sediment cleanout volume = 0. l g AF
60% sediment cleanout elevation = 605 1.7 ft
Approximate average curent sediment storage elevation:6050 ft

Principle and emergency spillu,ay elevations.

Ficld Information
Provide current water elevation, u,hether pond i,r discharging, type and numbet'of samples
taken, monitoring/ instrumentation information, tnlet/ ouietlonditionr, or other related
activities associated with the pond including but not timited to sediment cleanout, pond
decanting, embankment erosion/ repairs, monitoring information, vegetation on outslopes o.f
embanlonents, etc

b.

2,

.r' l^ -- -I nere was no water or substantial sediment in the pond ai the timJofttre inspiction.
l\'ere noted at the pond outlet ot the spillway. No signs of instability were observed.
removed from the pond since the pasi *nuul inspection.

No signs of erosion
Sediment had been

Spillway elevation : 69549 g1



IMPOTJNDMENT INSPECTION AND CERTIf,'IED REPORT

3. Field Evaluation.
Describe any changes in the geometry of the impounding structure, average and maximum
depths and elevation af impounded water, estimated sediment or slurcy volume and
remaining storage capacity, estimated volume of water impounded, and any other aspect of'
the impounding structure afficting its stability or function which has occuted during the
reporting period

QUALFICATION STATEMENT:

I hercby certifu that; I am o<perienced in the construction of impoundments; I am qualified and authorized
under the direction of a Registered Professional Engineer to inspect the condition and appea.ranoe of
impountlments in accordance with the certified and approved disigns for this sfucture; that the
impoundment has been rnaintainecl in accordance with approved disigns and meets or exceeds the minimum
design requirements under all applicable federal, state anA local regulations; and that inspections and
inspection reports are made by myselfand include any appearancei of insability, structural weakness or
other hazardous condition of the structure affecting stabilily.

Signature: V'rJAr*('ftff4 Date: 3d NoV Wt

CERTIFIEI} REPORT

IMPOUNDMENT EVALUATION
If you qnfleer NO to lhese questions, please explain ttnder comments

YES NO
l. Is impoundment designed and constructed in accordance with the

approved plan?
Is impoundment lree of instability, structural weakness, or any

other hazardous conditions?
Has the impoundment met all applicable performance standards

and effluent limitations from the previous date of inspection?

O2
KN

XN
xu

3.

No stabilif or operational conCeins *ere noted_



IMPOUNDMENT INSPECTION ANI} CERTIFIED REPORT

COMMENTS/ OTHER INFORMATI ON

The pond appears to be functioning as designed"



IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

CERTIFICA.TION STATEMENT:

I hereby certify that; I am experienced in the oonstruction ofimpoundments; I am qualified and
authorized in the State ofutah to inspect and cettiry the condition and appeannce of impoundments in
ecoodance with the certified and approred dosigns for this stnrcn[e; thst the impoundment has been
maintained in aocordanoe with approved desigru and meets or excoods the minimum design requirements
under all applicable fedoml, sme and local rcgulatiors; and that inspections and inspection r€ports are made
by myselfoi under my direction and include foy appearnnces ofinstabitity, snuctural weakness ol otier
hazardous conditions of tle structue afecting ;tadiiity in accordance with the Utah R645 Coal Mining
Rules.

Richard B. White, P.E. - President, EarthFax

Full Name and Tttle

Signature: 7A,L^/77"fu

168246, UT

Date 30 Nou 
"ffi1

P.E. Number & State

I P.E. Cert. Stamp ]

O:\FORIt{S\Annual rpt\lmpoundment.doc
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: f N S P E C : T I ( f N  F O R } 1 [

io l r -  REFUSE prLES AND coAL t tAsrE rHpouNDl rENTS

;-

." Nare__Q11.illg_He+Iy_____ _____Title

Date__ZL2-eJ_oZ Date

S i t e il a m e _ lmggy_ Te Up. _ 99,+ L _[Lo_cJip:J9_ _ _ ]1 i n e

P E  -  U T  L I C  # 2 7 5 5 6 4 - 2 2 0 2

.}ast inspected . 1-l11Q44.9

Narne Emery
- - - - F -

Bef use Facit ity ID #--jLjrlJ.---rIT:!9-qLq7-9--01

R b f u s e  p L l e s - - - P a r t  A  o n l y
f  m p o u n d n e n t s r -  -  - P h r t  A  a n d  P a r t  B

-:---------- --------PaEt-4---------- -j------------..r

l- FouDdatl,on preparatioD (veg€'tatl 'on, top8o:ll removal?)---- -{-Yes -_No
2.  LL f t  Th l .ckners  t  lncheB )  -  - - : -  -  - - - - -  - - -  - - - -  - -  - - - - - - -
3 .  Compact l .on  (4  to  6  comple te  parses ! t - - - - -  - - - - -  - ] -Yes  __No
4.  Burn l .ngr  ( tpec l fy  ex ten t  and : -oca t ion l - - -  _ Ies  _{_No
5 .  A n g l e  o f  S J - o p e  (  d e g l e e s  )  - -  2 : 1

6.  Seepager  (6pec1f ,y  J .oca t ion ,  co . lo r ,  &  appr -  vo lu re- - - - - - - -  ___Yes _ I_No
7.  Cracke or  scarp€t *  ( loca t lon ,  B lze t - - - - - - -  - - - - -  - - -yer  _E-No
p.  l laJor  e ros lon  probJ"em6i  ( loca t ion  and ex ten t l -  - - -Yes  - [ -No
9.  Wate l  i - rnpound ing  agaJ .na t  toer  - - - - - * -  -  - * -Yee - { -No

'l.-.].

70: Ernbankment(  f reeboard ' i  feet  )  -  -  -  - :  -  -

1 1 .  _ - - . , * I n c r e a a e _ _ _ _ D e c r e a 6 e  i n  w a t e r  l e v e l  ( f e e t  )  -  - - : - - -
L2 .  Surnps  or  s inkhot6 i i_  Ln  eJ .ur ry  sur face-  -  - .
1 3 .  C l o g g i . n g r  (  p i p e s ,  d } ' t c h e s ,  s p i l l v a y ) - - - '
1 4 -  T r a s h  r a c k e  c l e a r  a n d  J . n  p l a c e

*  A d v e r s e  c o n d l t i o n s .  n o t e d  i n  t t r e s e  i t  e m g  a h o u ] - d  b e  d a s c r l b e d  {  e x t  e n t  '
l o c a t l b n ,  v o l u m e ,  e t c .  )  i n  t h e  e l p a c e  p r o u i . d e d .  H a  j  o r  a d v e r s e
ph p aqe E --p gu ld_..c A.qec._l p et a b 1 1. i! y. -., _-__

___ Yes _.- ._Ho
N o
Ncr
Ncr

___ Yes
.- ---.Yee

Y e s

I  n  s p e c t  1 o n
Category Comments

.-J-lngp.ceL.ed,--Lh--e_ref, .uss-p-Ll--e--o!-2/.29/'92=----
-Tfr a-ie-f,Isiip1-rJ;io[qs--q,G:Fts5]e=-:XEq--"f-G-AIAfu age:-::::-Tffi 

";;A*"-;f CitE[e;*"-d-iffi.t.--rfr ;iJ-"-'Jio-;GTEI;-----|.---
- i ns L ah.iJ- r-L-i-e.s- -oJ - a r&.e-L- -ft,ElzilJdor:.s - c and-i-Li-ons.-

-----:-

Fryu=.r-t\tL..:F-.-

---L€[*nFr--
---*F#LIF

Kg?ffi-ft
FORH .1



or- .  
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ioel FEFusE prLES AND coAL $TASTE rupouNDltEHTs

:.

r [ame-At-i+g-5eClY-

Date__2L2_0J-02 Date

S L t e N a n e _ _Egr ggy_ q e grp . _ 9 gal _[Lo_q]tl)_i_l e_ _ _ t{ i n e

J ast inspeclued -2 fZg.LgZ

Name,__Egtery

PE

Befus e Fae i J. i. ty I D #--1lJ-1:.U!:-Qg:gqq7-9--0-i--

Refuse pLJ 'es- - -Par t  A  on ly
f  mpoundnrents -  -  -Par t  A  and Par t  B

Part  A

l. Foundatiqn prepar€tion (vegdtatior, topgoil renov€l?)---- _{_Ycs ___No
2.  L l . f t  Th ickneaa {  ' -nche€ )  - - - : - - - . -  -  - - - - - - -  -  - - - - - - - -  -
3 .  Conpaat1 'on  (4  to  6  aorp le te  pa6reer - - - - -  - - - " - -  : } :G- : : -N;
4. BurnLngr (spectiy extent and loc.tion ) - --- --- ---- _;__Yee _X_No
5.  AngJ.e  o f  S lope (degreeat - - - - - - - - -  - - - - - - - - - - - -  _3- i f
6. Seepsgel (epeclfy l"ocatl.on, co].or, & appr. volure ___Yes _!_Ho
7.  Cracke or  ecarpEr*  ( loca t lon ,  aLzer - - - - - - -  - - - -  __-YeB _ [_No
9.  l {aJor  e ros ion  prob lensr  ( loca t ion  and ex ten t r -  ___YeE _E_.No
9. Watei lrnpoundl-ngi against toe' ------- _.._Yea _{_No

- . -P e c!-B

1g.:  Embankment( '  f reeboard ' i i feet  ,  - - -
1 1 .  - - - . . - f n c r e a s e - - - - D e c r e a a e  i n  y a t e r  l . e V e . I  ( f e e t )  - - - b - - -
L2 .  Sumps or  e inkhot6A-  ln  s lu r ry  sur face-  - ' - ,
1 3 .  C l o g g l n g r  ( p i - p e s ,  d l ' t c h e s ,  s p i . 1 l r r a y ) - - -
L 4 -  T r a s h  r a c k a  c l e a r  a n d  i n  p l a c e

l  Advef te  condt t l .ons .  no ted  in  theae i temE ehou ld  be  deFcr ibed (ex ten t ,
Ioca t lbn '  vo lu rne ,  e tc . ,  Ln  the  apace prov lded.  l {aJor  aduerse
shesscq-qpuld-eagse._lnelsE1+ i!y:- _--- !--.---E

I  nspec t  l on
Ca tego ry Comments

- a

-. J - i s E p.eeE e{ -Elis- E e f .u sa .sLIe- -oJL 5 / 2 9 LgZ - - - - -

:rt'E:sArGssi€3 jspa;C{es-H's:EEEs:i{{,LG?-,:s'{!repEe-
_glg_g.gmp_acted and stable . T'he s ilg rqL+_LLg_e-Tmp;fi 

dm;nt?it?EEs--ifii-i-nta??l--TEe-f 5-Jft-i-o-;IEIEIA------
- - - 3 - - -  - - - - - -

- i n e t ab.i-LLLLes- -or- o Lher- Jlazaritol;s- c sn di-Ei.on s-
: - - - - -  

- F - - - -

N o
N o
l{o
H o

- r - - -

--if' gUIltrL--
---{iEAes--

FORH 1
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COAL REFUSE PILES AI. . ID COAL I{ASTE TUPOUND}'ENTS

:.

,- i lame__B{iln_H9ely__ __Tlrte
'bate-- 

gLLgJ-oZ Date

PE

.laet inspected SJ29/92-

Si t e Na rne_ Eme-fy_Tgpp=-_9gal_[Egqlip_i_]g___]ti ne Nane__Egrc-ry

Fef uge Facility f D #_ _L2_l-_j"_UI': 0g - g_LL?_9_-J_j__

R b f u s e  p L l e s - - - P a r t  A  o n l y
f m p o u n d n e n t s - - - P b r t  A  a n d  p a r t  B

-:---------- --------Pa5t-4- -- ----------------:---j-----------.----

l .  Foundat io r r  p reFara t ion  (vegeta tLon,  topao i l .  removr . l .? ) - - - -  _ - {_Yea _*No
2.  L i f t  Th lckness  (  lnchee )  -  -  - : . . -  - -  - - - - ' -  -
3 .  compact {on  (4  to  6  comple te  passes t - - - - -  - - - - -  : } : i ; ; - : : :N ;
4 .  Burn l "nEr  (epec i fy  ex ten t  and laca t ion t  - - - - - - - - - - -  _Yee __ !_No
5 .  A n g l e  o f  s t o p e  t i e g r e e a r - - - - - - - - -  - - - - - - - - - - - -  3 : l  : : _
5. Seepager (Epecify locatLon, color, & appr. volune-------- ___Yes _I_No
7.  Cracrke  or  € learpE l  ( loca t lon ,  s lzer - - - - - - -  - - - -  __YeE _&_No
p.  l laJor  e ros l .on  prob lena l  ( I6ca t1on and ex ten t ) -  ___Yea _&_No
9. Wateii lnrpoundinj againet toer ------- _*._Yea _[_No

' ' ' .

;-------Eert-E---'-------
I  @;r Emba nkment" '  f  r  eeboard i i  f  ** t  )  . -  -  -
1 . 1 -  r n c r e a s e - -  - D e c r e a a e  i n  w a t e r  r e v e r  ( f e e t ) - - - r . - . - -
1 2 .  S t r m p s  o r  s i n k h o 1 6 B .  j . n  s l u r r y  E  u r f a c e -
1 3 .  C l o g g i . n g r  ( p i p e s ,  d . i t c h e s ,  s p i l l r a y ) - - -
1 4 .  T r a s h  r a c k a  c l e a r  a n d  i n  p l a c e

l  Advefse  cond l t i .ons .  no ted  in  the6e l tena ghou ld  be  deE;cr lbed (ex ten t ,
loca t1on,  vo lune,  e tc .  )  in  the  space prov lded.  I ' [a  jo r  adver€e
qhe nseE-,eauld_.ee gse_!ae!sbXr i ly.  -___

I  n  spec t  ion
Category Comments

-  l l

--I-tns-B.set-qd-lk:_ref_1rse--p_i_1_e--aJt.S/.LZLAL,---_-

:slE:stApes-al":-sesGauie-{aa!-tss-6=::da-,"iE:--drs'r'e;E::::
-f glpaundruqqt-.-{i$Sbes-ane--lp-ts-cS..--Ebeqe-e.Le-sl9-:dSf bIe
-1ge!Ab.!LLLLes--os-eLb,sl-La4.43:.fur,S-csg{lfi-o4F-

___Yee  _ ,__Ho
_ _ _ Y e e  _ _ _ H o
_.__Yee ___l [o
_  -_Yes  __ ._No

:gurNN-----HEntY---

FORI' .t
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: E N S P E C - T I ( 3 N  F ( 3 R I ' I

COAL REFU5E PILES A}ID CAAL WASTE THFOUND}'ENTS

:

* Name--.Qgi3lr--Heely-- __Ti.r le

Date--Lt:L4l-oL -----Date Laet inspected-8;/-19/.9!.

Si t e Na me_ Ernery_Tggp=_9gal_[Lo_qJip:fS___ Hi ne N a me_Emery

Refus e Faci I I ty ID #__12_l-_l__-!T:.Qg -.qLA-?g_-_qL

R b f u s e  p i l e s - - - P a r t  A  o n l y
Impoundrnentg- -  -Par t  A  and par t  B

-:------------------'------------Pert-4------.-.---- -r------------ -

l .  Foundat ion  prepara t ion  (vegete tLon,  topBoL l  renovaL?) - - - -  _ {_Yes _- -No
2.  L l . f , t  Th icknera  (  lncheE)  - - - - - - - - - - - - -
3 .  Compact lon  (4  to  6  cornp le te  par res ! r - - - - -  - - - - -  _X_Yes ___No
4.  Burn lngr  (Epec l ' f y  ex ten t  and loca t l .oB)  - - - - - - - - - - -  __-Yea . ._ !_No
s . ^ n g I e o f s l o p e ( d e g r e e g ) - - - - - - - - - - - - - - . - - - - _ - ! , - 1
6- Seepager (epeclf,y l 'ocatl.on, color, & appr- voluttre-- -- - --. - ___Yes _{;_No
7.  Cracke or  Bcarps l  ( loca t lon ,  a lze) - - - - - - -  - - - -  ___YeE _X_No
P.  l laJor  e ros lon  prob lemgr  ( loca t lon  and ex ten t r -  __- .1e6 : { . -No
9.  Wate i  ln rpound in !  aga lna t  toe l  - - - - - - -  - - -Yes  - { .No

1g: Enbankmentt"  f  r  eeboard i i  t r ,eet  )  - . -  -
l 1 -  . - - - - r n c r e a s e - - - - D e c r e a 6 e  i n  v a t e r  l e v e . l .  ( f e e t  )  - . - - L - e  -
L 2 .  S u m p e  o r  e i n k h o l d b _ { n  a l u r r y  6 u r f a c e - - . ^ .
1 3 .  C J - o g g i . n g r  ( p i p e s ,  d l t c h e s ,  s p i l l w a y ) - - -
L 4 .  T r a s h  r a c k g  c i e a r  a n d  1 n  p l a c e -

l Adver6e .""ai{i""'. ;;t;J-i;-t;;;;-it;;;-;;;;1";-b;-;;;;;i;;;-i;;t;;r;
locat l .on,  vo lurne,  etc .  )  ln  the Epace pfov l -ded.  l {aJor  adveree
c h a A g e F - . t r a u I d _  q a u s e  _ 1 e g t A b l 1 1 ! U .  _ _ * _

f  n  s p e c t i  o n
Ca tego ry Comments

-.f -r.aspeq"L-e:X.-tjrs:_reflrse_p,it_e-_e:r_IJIZLLQ-9-.---.-

-g}9-glgpe.E-ane--gegrpaqge.d.-aL+5-t-s$-re=.-,-Ib€-5-iJ-e-5!rst:-gtgge----
-f SpAUU*tggqL.-qilsheg-ane--i-ryt-gl-c-t.--rbeg,C.-ar:e-$9.-yiS+bl e---- --
--rnqgab.ir_i_LLeS__er_ag.bsLAe-ag.fusS_ca!{Lli-o_ni;-

PE

_ __Yes _- - ,_No
_ _ _ Y e s  _ _ _ N o
.___.Yee ___l i lo
_ _ _ Y e s  _ _ _ N o

__d.=gttlNtt_
--?rbADf--
afutory
IL?-F-t - - -z

FORI! 1
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APPENDIX B

Reporting of Technical Data

Including monitoring dat4 reports, maps, and other information
As required under the approvd plan or as required by the Division

ln accordance with the requirement of R645-310-130 and R645-301-140

CONTENTS

B-I Annual subsidence survsy

B-2 Bryant flf l\est) ltows

BA 4 East dust monitoring data

B-4 2009 Macroinvefiebrate stady



A B c D E F G
1

2
3
4
5

Gonsolidation Coal Go.
November 2009 - Annual Subsidence Survey

NAD 1983, Utah Central, US Survey feet
NAVD 1988
MEASURED POINTS

POINT NAME NORTHING EASTING
PREVIOUS
ELEVATION

Nov.2007
ELEVATION

Nov.2008
ELEVATION

Nov.2009
ELEVATION

I ADJUSTED
I ocT.06 ELEV.
10 H-1 q758256.55 17i5m.05- 6082.81 6082.74 6082.88 6082.8711 36 p/couub.n5 1713716.02 6041.05 6M0.79 6041.00 6040.8912 SMH 6755882.85 1712049.a 6057.67 6057.32 6057.61 6057.5213 90-1 _6755171.22 1712004.26 6037.91 6037.45 6037.70 6037.63
14 90-2 625s5,9a.14 17128"s6- 6053.83 6053.39 6053.64 6053.581 5 35 q2q1558.54 lfil'pp.Jf-- 6106.36 6106.67 6106.80
16 83-1 6759093.54 1713116-69 6065.51 6065.46 6065.6,1 6065.5817 86-1 gz0zq57.3e 170666025 

-
6003.40 6003.59 6003.84 6003.86

18 86-2 6tr58652.96 1705551.95- 6040.48 6(M0.76 6040.91 6040.931 9 864 6760837.61 170288991 6078.44 6079.20 6079.40 6079.4020 86-5 6760155.85 17G27S36- 6163.45 6163.97 6164'.22 6164.2121 86-13 u/5e1tb.s2 1704251.23 6036.06 6036.50 6036.65 6036.6322 88-2 6759J34.e5 1703S8752- 6016.57 6017.01 6017.17 6017.1823 88-3 Qz5gqg2.06 17fi300"65 6014.34 6014.83 DESTROYED DESTROYED
24 884 6758006.11 1704828.28 5988.26 5988.56 5988.71 5988.7325 88-5 6757972.48 170525942 5994.61 5994.92 DESTROYED DESTROYED
26 88-6 qJ57477M 170587m- 5975.05 5975.24 5975.39 5975.4227 89-2 676?836.20 f7056G"61- 6200.08 6200.84 6200.98 6200.9528 89-3 6761091.78 170484GJ48- 6170.31 6170.90 6171.13 617'1.1129 89.4 6762473.44 170ffi21.62- 6184.86 6185.60 6185.69 6185.7730 90-03 6750435.50 17IW 6A37.17 6036.93 6U37.13 6037.0431 90-04 6757182.04 1713517.48 6031.02 6030.74 6030.89 6030.7632 90-05 6757982.75 17141?3.$- 6048.00 6047.81 60/-7.92
33 90-4 6756652.76 17IW1.s1 6043.29 6043.02 6043.27 6043.1634 90-5 6757391.42 1713688,58 6036.66 6036.41 6036.56 6036.5035 90-6 gL?6t1c.41 1714726.46 6050.72 6050.62 6050.82 6050.78
36 sM-c 6758743.87 1714i0630- 6051.44 6051.38 6051.64 6051.53

91-01 6756669.94 17f200000- 6052.23 6052.01 6052.25 6052.67
91-02 qzE?585.42 17tu0361r 6051.46 6051.28 6051.41 6051.3839 91-03 6758030.88 1713361.38 6055.63 6055.45 6055.56 6055.6140 91-04 q20q7s1.86 1713e35.17 6051.81 6051.72 6051.91 6051.82

41 87-1 qzqz15e.14 1706m7 5990.51 5990.59 5990.78 5990.8142 97-1 6759589,84 170948821- 6117.57 6117.83 6117.94 6117.9743 97-2 q258894.76 1709132.54- 6116.53 6116.66 6116.84 6116.87
44 E 6759462.66 171229.87 6082.64 6082.75 6082.89 6082.9545 E1t428 6758451.40 171366632- 6054.53 6054.45 6054.56 6054.52
46 H-6 6758064.50 1711094.12- 6095.91 6095.93 6096.06 6096.02
4 7 4 W 62q6275.89 170562.96- 5958.82 5958.80 5958.94 DESTROYED4 8 1 L EJ 5950.19 5950.06 5950.29 5950.284 e l N 5950.23 5950.16 5950.36 5950.395 0 1 sMK-2 l 6758705.5e f7100&r 6102.92 6102.95 6103.12 6103.13
.glt sMK-3 I 675!!m 6082.15 6082.18 6082.28 6082.27

o



A B c D E F G

52 11-2006 ELEVATION
53 6-01 6761645.96 1710944.27 6110.04 6110.09 6110.27 il14.27
54 6-02 6761002.37 1710059.15 6116.61 6116.60 6116.79 6116.88

55 6-03 6760565.27 1709554.45 6117.32 6117.33 6117.55 6117.69
56 6-04 6758380.42 1707028.80 6023.68 6023.77 6019.63 6019.51
57 6-05 6758719.90 1706656.21 6030.59 6030.68 6027.85 6027.67

6-06 6759875.49 1705933.25 6143.18 6142.91 6142.85 6142.71
6-07 6760863.83 1706266.65 6170.20 6169.65 DESTROYED DESTROYED

60 6-08 6759343.46 1706993.37 6065.73 6065.23 6084.69 6064.36
61 6-09 6760017.86 1706164.92 6141.75 6139.26 8139.27 6139.11
62 6-10 6760383.96 1705795.14 6150.80 6148.22 6148.25 6148.13
63 6-1 1 6759493.36 1715652.26 6056.86 6056.87 6057.03 6057.01
&l 6-12 6760098.03 1714699.42 6076.19 6076.15 6076.39 6076.35
65 6-13 6760891.31 1713698.10 6090.16 6090.17 6090.36 6090.35
66 6-14 6761793.53 1712734.97 6097.29 6097.30 6097.48 tso97.43
07 6-15 6762265.78 1712329.15 6107.03 6107.08 6107.19 DESTROYED
68 &16 6759657.74 1716089.80 6059.39 6059.44 6059.57 6059.56
69 6-17 6761139.50 1717065.30 6071.56 6071.66 6069.61 6069.11
70 6-18 6761947.48 1717858.85 6081.27 6081.34 6081.87 6081.54
71 6-19 6762M8.91 1718246.74 6085.90 6085.96 6086.59 6086.17
72 s20 6762741.05 1718538.73 6090.48 6090.52 6091.33 6090.73
73 6-21 6760438.20 1716180.06 6070.28 6070.30 6070.97 6070.38
74 6-22 6761333.56 1714916.16 6090.69 6090.68 6090.93 6090,92
75 6-23 6762101.13 1714019.00 6111.33 6111.31 6111.58 6111.52
76 6-24 6761067.04 1716301.20 6080.76 6080.80 6081.42 6079.91

77 6-25 6762329.01 1714637.51 6106.02 6106.01 6106.23 610S.28
78 6-27 67M041.79 1715533.49 6114.65 6114.65 6114.79 6114.81
79 G.29 6762703.00 1712897.66 6141.81 6141.85 6142.s2 6142.00
80 6-30 6763349.98 17136V.71 8131.17 6131.20 6131.41 6131.32
81 6-34 6760357.41 1706945.65 6148.20 6148.07 6148.20 6147.88
82 86-1 I 6760330.48 1707019.83 6153.72 6153.62 6153.73 6153.39
83 86-8 67624U.75 1713660.38 6125.27 6125.27 6125.43 6125.43
84 R BOLT 6759584.85 1705565.44 6151.78 6151.79 6151.25 6151 .17

85 9-14-07 ELEVATION
86 07-01 6759689.65 1717605.56 6077.19 6077.17 6077.36 6077.32
87 07-02 6761395.09 1718892.63 6080.35 6080.35 6080.54 6080.60
88 07-03 6759677.37 1716935.01 6059.25 6059.28 6059.49 6059.43

07-04 6760461.70 1717523.U 6067.06 6067.06 6067.20 6067.12
07-05 6761257.03 1718095.27 6075.77 6075.80 6075.76 6075.70

91 07-06 6760573.27 1718252.26 6078.10 6078.13 6078.32 6078.32
92 07-47 6759021.04 1716/149.85 6065.37 6065.43 6065.58 6065.63
93 07-08 6762043.96 1718677.76 6082.46 6082.48 6083.35 6082.68
94 8-21-09 ELEVATION
95 09-01 6761952.49 1716938.13 6080.76 6080.40
96
97 TNZAR.E, sLIR.\zEllafhTG AE EhT{SiII\TEER.IIr\TG

G)-p.s. & eont\,rEN-rt(3NAL :BLrRvEr/tN(3- ALrToc.AE) t i tAPPlN(3 - Cl\. / f  L EN(3|NEEFtlbfG
98
99
10c
101



Consol Emery Mine
Panel 14th West
Bryant No. 1
Flow Measurements made at dam breach

Date Flow (gpm)
6t13t2097 77
7 t24t2007 52
8t28t2007 75
9t20t2007 69

10t19t2007 59
11t152A07 54
1211712007 frozen
111512008 Flowing under, over & through

ice/snow; can't measure, but
flow appears to be similar to
the November flow rate.

2t26t2008
3t21t2008
4t24t2008
5t22t2008
6t25t2008
7 t16t2008
8t14t2008
9t10t2008

10t21t2008
11t19t2008
12t11t2008
1t21t20A9
2t26t2008
3/10/2009
4t20t2009
5t13t2009
6/16/2009
7 t27 t2009
8t19t2009
9t18t2009

10t12t2009
11t5t2009

12t23t2009

67
90
35

255
230
355
275
190
117
48
56
34
23
29
12
10

235
345
265
300
60
80
58



Du 2009

Note: Coal cover has gotten very difficult to estimate. There was only a very small
quantity of coal on the ground surface that was distinguishable as a surface
deposit consisting of distinct particles. Instead, continued mixing with the native
soil is occurring, and rather than a observing distinct coal deposits, we observed
mixtures that range in color from a light grayish brown to a darker brownish gray,
depending upon the amount of coal entrained in the soil. We altered
measurement categories to try to reflect these observations, but results are still
very subjective. Within the mixed soil/coal column, there was a range of the
amount of coal mixed in with the soil, as observed by color, but percentages
within the mixture could not be estimated. For example, 90 percent of the area at
both 14 and 1B was covered by the soil/coal mixture, but at1A, the mixture
contained more coal, as observed by the darker color of the mixture. We
recommend using a Munsell soil color-based method, or other similar method, if
this survey is to continue.

13I
oa st Plots -

Site

Free
Coal Surface

Gover (%)
Mixed SoillGoal

Cover Plol*

Bare Soil
and/or Rock
Gover (%l

Live Vegetative
Cover (%l

1A 2-3 90--d <5 <5
1B 1-2 90--m 0-1 10
1C 0-1 15 - -  | 80 3-5
2A 2-3 90-m <5 7-10
28 1-2 70-- l 10 20-25
2C 0-1 40-- l 45 15
3A 5 85- -d 0-1 10-15
3B 2-3 85-- l 3-4 10
3C 4-5 65- - l <5 20-25

*color of mixture: d = dark gray dominant, m = moderately gray, | = light
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Emery Mine

Macroinvertebrate Study

October 2009

1.0 Introduction
On October 13, 2009, JBR Environmental Consultants, Inc. (JBR) collected benthic
macroinvertebrate samples from two streams located near Emery, Utah (Figure 1). The
samples were collected upstream and downstream of a coal mine that is operated by
Consolidation Coal Company (Consol) and permitted by the Utah Division of Oil, Gas and Mining
(DOGM.) Known as the Emery Mine, the underground mine obtains coal at depths extending
up to several hundred feet below ground surface. Associated surface facilities are located along
lower Christiansen Wash and along euitchupah Creek immediately upstream of its confluence
with Christiansen Wash. In addition, the underground mine discharges intercepted
groundwater to Quitchupah Creek. The discharge is primarily regulated by the Utah Division of
Water Quality (DWq through the Utah Pollutant Discharge Elimination System (UPDES) permit
program. Surface disturbances associated with the underground mine are regulated by DOGM.

DOGM requires Consol to routinely sample benthic macroinvertebrates and assess whether or
not the Emery Mine is affecting the aquatic community. On behalf of Consol, JBR has
conducted these macroinvertebrate studies since 2002, when the requirement began. This
report is the fourth such report generated by JBR; previous reports were prepared following
macroinvertebrate sampling in 2002,2003, and 2005. After giving some relevant background
information, this report describes the data collection and analysis methodology, provides the
laboratory data, and discusses the results of the October 2009 macroinvertebrate study.
Results are discussed from both spatial and temporal perspectives.

2.A Background
To ensure safe operating conditions at the Emery Mine, groundwater that is intercepted during
underground mining is collected and pumped to the surface. Once at the surface, the water is
stored temporarily in detention ponds, where it undergoes settling prior to its discharge to

Quitchupah Creek. The majority of the intercepted groundwater is pumped to Pond 6 (UPDES

Outfall 003), and the remainder is pumped to Pond L (UPDES Outfall 001). Both ponds are
adjacent to Quitchupah Creek, and discharge from the ponds is regulated by the elevation of

JBR Environrnental Consultants, Inc. April L4,Z:OLO Page 1



outlet flumes. Water from Pond 6 discharges to Quitchupah Creek about 0.5 miles downstrearn
of the Highway 10 stream crossing and water from Pond 1 discharges about 1.5 miles further
downstream.

There are seven other ponds at the Emery Mine that contain precipitation runoff from surface
disturbances. These sediment ponds were designed to store (without discharge) runoff up to
the amount generated by a lO-year, 24-hour storrn. In reality, these ponds have significantly
more capacity than the design volume and have not discharged for many years, if ever. They,
along with ditches and berms, effectively prevent runoff that contacts the mine's surface
facilities from entering either euitchupah Creek or Christiansen Wash.

Quitchupah Creek flows generally southeast out of the Wasatch Plateau where it is fed by
springs, snowmelt, and thunderstorrn runoff, as well as by groundwater intercepted from
another operator's coal mine (Canyon Fuels' SUFCO Mine). On the Wasatch Plateau, the creek
flows through Quitchupah Canyon. once out of the canyon, the creek continues southeast
across flatter Quaternary deposits, where irrigation diversions and return flows can either
decrease or increase stream flows, respectively. Shortly after picking up discharge from Outfall
001, Quitchupah Creek receives stream flow from one of its primary tributaries - Christiansen
Wash. The smaller Christiansen Wash drains the lower slopes of the Wasatch Plateau and is
also affected by agricultural waters; it does not receive any groundwater intercepted by and
discharged from coal mines.

These streams, as they pass through the Emery Mine and continue downstream, are classed as
3C in the Utah Water euality Standards. As defined at U.A.C. R317-2-6, Class 3C streams are
"Protected for nongame fish and other oquatic life, including the necessory oquatic organisms in
their food chain." During a September 2002 fish survey for the Emery Mine, Quitchupah Creek
immediately below the confluence with Christiansen Wash was supporting mountain suckers
(Catostomus platyrhynchus), leatherside chub (Gila copeil, and speckled dace (Rhinichthys
osculusl (JBR 2002). Speckled dace were also found in lower Christiansen Wash, but no fish
were found in Quitchupah Creek in the immediate vicinity of the Emery Mine during the 2002
survey (JBR 2002).

Aquatic organisms such as benthic macroinvertebrates provide food for fish and are also
irnportant indicators of stream health. Because they are sensitive to water quality and respond
quickly to stressors including water pollutants, and also because they are fairly stationary
within a given stream feature, macroinvertebrates integrate variations in water quality or other
habitat components (Davis et al 2001). Numerous indices and metrics such as diversity, taxa
ratios, richness, and the fike can be calculated and used to assess the macroinvertebrate
community at a given site in regard to its ability to tolerate environmental pollution and/or
poor physical habitat. The presence or absence of certain macroinvertebrates can indicate a
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perturbation that may not have been captured by grab samples analyzed for specific water

chemistry.

2.1 Previous Macroinvertebrate Study Results
As noted above, JBR sampled macroinvertebrates at the Emery Mine three times prior to the

October 2OO9 sampling event. Results from these earlier studies are briefly summarized below.

All of the previous sampling events took place at three sites that were initially selected in 2002

with input from DOGM and the Utah Division of Wildlife Resources. The sites are shown on

Figure L and are located as follows: Station CW-1 was located on Christiansen Wash

approximately 0.30 miles upstream from the confluence with Quitchupah Creek; QC-2 was

located on Quitchupah Creek approximatefy 0.30 miles upstream from the confluence with

Christiansen Wash; and Station eC-1 was located 0.15 miles downstream of the confluence of

the two drainages. The two latter sites are located downstream of the Emery Mine's discharge
pond outfalls 001 and 003. More descriptive information on site characteristics is given below
in Section 3.0, as these sample sites were also used in the most recent sampling.
Methodologies and equipment have also been essentially the same since the studies were
initiated, and are outlined in Section 4.0.

The first macroinvertebrate study for Consol's DOGM permit compliance was conducted in

September 2OO2 at the same tirne as the fish survey mentioned in Section 1.1 above. Of the

three sample sites, Quitchupah Creek at ec-l was in the best condition biologically (JBR 2003).

Quitchupah Creek at QC-2 was essentially devoid of macroinvertebrates, and conditions in

Christiansen Wash at CW-l were in between the other two sites, by most of the biologic
measures of stream health. Both the best conditions (QC-l) and the worst conditions (QC-2)

were observed downstream of the pond outfalls, with the worst observed immediately
downstream. Surface disturbances associated with the Emery Mine's 4th East portal, which is

located upstream of CW-L, had not yet been constructed, so the somewhat impaired habitat at
that focation could not be attributed to mine-related conditions. The QC-1 , QC-2, and CW-1

sites were rated as good-fair, fair-poor, and fair, respectively, based upon a tolerance index.

Tolerance relates to the ability of a given species to withstand stressors such as poor water
quality, high sediment levels, and extremes in water temperature. Healthier stream reaches

can support the more sensitive (less tolerant) organisms. In addition, QC-1 had the most

diverse macroinvertebrate population in 2002, which can also be an indicator of better habitat.
Although even that site reflected habitat conditions that were less than optimum by many

measures, it still showed some improvements within a very short distance downstream of QC-2.

Reports on the repeat studies conducted in September 2003 and September 2006 presented

similar conclusions regarding the generally fair or poor aquatic habitat at these three stream

sites (Baumann 2003, 2006). However, by 2006, there appeared to be small improvements in
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certain measures at QC-2 and small declines at QC-1, which (if not simply a reflection of the

random sampling variabifity) minimized the differences between the three sites minor (JBR

2006). Macroinvertebrate communities at all three sites during all three sampling events were

made up of organisms that are quite pollution tolerant, with a noted absence of most or all of

the more sensitive taxa.

3.0 2AOg Site Descriptions
During the October 2009 macroinvertebrate study, QC-1, QC-2, and CW-1 were re-sampled. In

addition, a fourth site was sampled in order to provide some information on upstream
conditions. As shown on Figure 1, this site is located on Quitchupah Creek at the Highway 1O

crossing, upstream of the Emery Mine and associated UPDES outfalls. This upstream reach is

not included in the required aquatic habitat monitoring program because it only flows

interrnittently, in part due to irrigation withdrawals. ln October, Consol elected to collect

samples from the upstream reach (designated as qC-3) because flows were occurring and it

was a good opportunity to assess "background" aquatic habitat.

All four study sites are described briefly below. The three Quitchupah Creek sites were subject

to an exceedingly high flood event several weeks prior to the sample. This event did not appear

to affect Christiansen Wash. The thunderstorm that caused the flash flood occurred in the

upper Quitchupah Creek watershed; little or no rain fell in the area around the Emery Mine

itself.

3.1 Quitchupah Creek below Confluence with Christiansen Wash (QC-1)

This station is on lower euitchupah Creek, downstrearn of the confluence with Christiansen
Wash. As in past years, macroinvertebrate sarnpling conditions are not ideal within the reach.
The reach consists of a long deep run, with a steep rocky riffle that empties into a large pool.
The substrate throughout the reach is composed of large cobbles that are cemented into clay
particles, with no interstitial spaces or smaller particles between the cobbles. The vegetation in
the area is rnostly shrubby riparian with tamarisk (Tamarix spp), willow (Solix spp.), and
rabbitbrush (Chrysothamnus spp.). Some grasses, rushes, greasewood (sorcobatus spp.), and
russian olive (Eloeagnus angustifolial are also present. There was little evidence of the large
flood in this reach at sampling; however, the riffle area seemed a bit more defined than in the
past and may have been scoured by the flood. Figure 2 shows the reach looking upstream with
the individual locations sampled (n = 3; labeled A - C). Figure 3 shows the reach looking
downstream.
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Figure 2. View Upstream at QC-1with Individual Sample Locations Marked

Figure 3. View Downstream at QC-l
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3.2 Quitchupah Creek below Mine Discharge (QC-2)
This station is located on Quitchupah Creek upstream of its confluence with Christiansen Wash,

upstream of QC-l, and downstream of the UPDES groundwater discharges from the mine. This

reach is characterized by long, relatively deep runs, with infrequent drops. Conditions in the

reach appeared similar to past sampling. However, the reach showed extensive scouring from

the large flood event and the channel was very deeply incised. As with QC-l,
macroinvertebrate sampling conditions are less than ideal due to the substrate composition
and deep, silty water. The substrate is noncohesive, and is composed almost entirely of very

fine particles of sand and coarse sands mixed with clay. Minimal cobbles and woody debris are
present, associated with the few drops. The riparian vegetation includes tall grasses, tamarisk,
and abundant willow; the streamside area grades into a terrace of greasewood, rabbitbrush,

and clematis lClemotis spp.). Individual samples were located in areas where the water was as

shallow as possible, so that there was minimal water flowing over the surber sampler. Figure 4

shows the reach looking upstream with the individual sample locations shown (n = 3; labeled A
- C). Figure 5 shows the reach looking downstream.
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Figure 4. View Upstream at ec-2 with Individual Sample Locations Marked

Figure 5. View Downstream at qC-2
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3.3 Quitchupah Creek at Highway 10 above Mine Discharge (QC-3)
This station is located on Quitchupah Creek upstream of the crossing with US Highway 10. The
reach is upstream of all other sample locations, and upstream of the UPDES groundwater
discharges from the mine. The reach has more suitable macroinvertebrate habitat than the
other three stations. The reach is composed of long runs and shallow riffles. Substrate is
composed of gravel and sand mixed with clay. Similar to QC-2, this site showed extensive
scouring from the recent large flood event, with a more deeply entrenched channel than was
observed at the same site prior to the flood. The riparian vegetation includes Fremont
cottonwood lPopulus fremontiil, willow, tamarisk, and grasses. Individual samples were
located in a long riffle located approximately 100 feet upstream of Highway 10. Figure 6 shows
the reach looking upstream with the individual sample locations shown (n = 3; labeled A - C).
Figure 7 shows the reach looking downstream.

Figure 6. Vlew Upstream at qC-3 with Indlvidualsample Locations Marked
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Figure 7. View Downstream at eC-3

3.4 Christiansen Wash near Mouth (CW-1)
This station is located on christiansen wash above the confluence with euitchupah creek.
Christiansen Wash usually maintains perennial flow due to springs, and seasonally includes
irrigation return flows; it is not influenced by UpDES mine water discharges. The channel is
narrow and rocky in this area, flowing through exposed bedrock with little alluvial material
present. The substrate is similar to QC-1, in that it is cemented with larger rock. Although the
substrate is not ideal for macroinvertebrates (due to the lack of interstitial spaces) or
macroinvertebrates sampfing, the channel form is more conducive to sampling, with several
small riffles. The riparian area is similar to QC-l with larger banks of rush and grasses. The
terrace habitat is narrower; few large trees are present. lndividual samples were taken from
the tail of a small riffle and are shown (n = 3; labeled A - C) in Figure 8. Figure 9 shows the
reach looking upstream.
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Figure 8. view Downstream at GW-1with Individual sampte locatlons Marked
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Figure 9. View Upstream at CW-1

4.O Methods
The October 2009 macroinvertebrate study used equivalent sampling and analysis methods to

those in prior years. Details are given in Sections 4.1 and 4.2 below.

4.1 Sample Col lect ion Methods

The same field equipment and field procedures have been used for all sampling events since

2002, including the most recent samples collected in October 2009. A Surber net with a 1000

micron mesh net was used to collect three subsamples at each site. The Surber sampling

methodology is described on EPA's website titled Biologicol tndicators of Wotershed Heolth

(http://www.epa.sov/bioindicators/html/box 2.html). For each subsample, a modif ied Surber

sampler was placed on the creek bottom with its opening facing upstream so that the current
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fills the collecting bag. Only the substrate that is within the 0.1m2 frame is sampled. Organisms

are dislodged and carried into the collecting bag by the current. This process was continued

until only small substrate material remained within the sampler frame. The small substrate was

gently agitated by hand or a metal stake to a depth of three to four inches. The sampler was

then removed and the contents of the net transferred to a pan. Debris was removed and the

samples were washed by decanting and sieving. The washing was repeated until the sample

was free of sediment and organic algae. The sarnples were rinsed from the sieve and placed in

glass sample jars. The sample jars were completely filled with 95 percent ethanol so that the

final concentration was between 75 and 90 percent. The container was slowly tipped

horizontally and rotated to allow complete mixing of the ethanol and sarnple.

For the 2009 studn the collected and preserved samples were delivered to the National Aquatic

Monitoring Center (the Buglab) in Logan, Utah for processing, taxonomic identification, and

calculation of various statistics and metrics. The Buglab is a cooperative venture between the

U.S. Bureau of Land Management (BLM) and Utah State University. lts focuses on processing

macroinvertebrate samples, and processes a large percentage of the samples collected on

federal land in the western U.S. The DWQ Monitoring Manual (DWQ 2006) specifies that

macroinvertebrate samples be processed by the Buglab. The BugLab's methodology is

described in Section 4.2.

4.2 Analysis Methods
As noted above, the National Aquatic Monitoring Center's Buglab identified the taxa found in

the macroinvertebrate samples that JBR collected. In past years, a different

processing/identification lab was used; however, any differences in methodology between the

two labs would be inconsequential to the results. The Buglab processed the samples using

methods similar to those recommended by the United States Geological Survey (Cuffney et al

1993, as referenced in Miller 2010). Subsamples at each site were composited at the lab, with

identification and analysis conducted on the composite sample. Because each sample

contained fewer than 600 individual organisms, 100 percent of the sample material was

processed (if more than 600 organisms had been present per sample, a sub-sampling procedure

would have been used). Generally, organisms were removed under a dissecting microscope at

10-30 power and separated into taxonomic orders. Organisms were then identified to a lower

taxonomic level (family, genus, and/or species, as feasible). Once identified and counted,

samples were placed in 20-ml glass scintillation vials with polypropylene lids in 70% ethanol,

given a catalog number, and retained. The results report (Miller 2010), which is included as

Appendix A, includes a complete list of taxa and the number of organisms by taxa.

The Buglab also provided data summaries and calculated various indices and metrics (Miller

20L0), many of which will be discussed in the results discussion. These included: abundance,
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total taxa richness, EPT (Ephemeroptera, Plecoptera, and Trichoptera) taxa richness,

Epherneroptera taxa richness, Plecoptera taxa richness, Trichoptera taxa richness, percent EPT

abundance, percent Ephemeroptera abundance, percent Chironomidae abundance, intolerant

taxa richness, percent tolerant organisms, Hilsenhoff Biotic Index, percent contribution of the

dominant taxon, clinger taxa richness, percent clinger abundance, percent collector-filterer

abundance, and percent scraper abundance. Descriptions of these individual metrics and their

usefulness are provided below and are taken essentially verbatim from the Buglab's data

report (Miller 2010). More detail and references for how calculations were made are also given

in their report.

Taxa richness - Richness is a component and estimate of community structure and stream

health based on the number of distinct taxa. Taxa richness normally decreases with decreasing

water quality. In some situations organic enrichment can cause an increase in the number of

pollution tolerant taxa. Taxa richness was calculated for operational taxonomic units and the

number of unique genera, and families. The values for operational taxonomic units may be

overestimates of the true taxa richness at a site if individuals were the same taxon as those

identified to lower taxonomic levels or they may be underestimates of the true taxa richness if

multiple taxa were present within a larger taxonomic grouping but were not identified. All

individuals within all samples were generally identified similarly, so that comparisons in

operational taxonomic richness arnong samples within this dataset are appropriate, but

comparisons to other data sets may not. Comparisons to other datasets should be rnade at the

genera or family level.

Abundance - The abundance, density, or number of aquatic macroinvertebrates per unit area is

an indicator of habitat availability and fish food abundance. Abundance may be reduced or

increased depending on the type of impact or pollutant. Increased organic enrichment typically

causes large increases in abundance of pollution tolerant taxa. High flows, increases in fine

sediment, or the presence of toxic substances normally cause a decrease in invertebrate

abundance. Invertebrate abundance is presented as the number of individuals per square

meter for quantitative samples and the number of individuals collected in each sample for

qualitative samples.

EPT - A summary of the taxonomic richness and abundance within the insect Orders

Ephemeroptera, Plecoptera, and Trichoptera (EPT). These orders are commonly considered

sensitive to pollution (Karr and Chu 1998, as referenced in Miller 2010).

Percent contribution of the dominant family or taxon - An assemblage largely dominated

(>50%) by a single taxon or several taxa from the same family suggests environmental stress.

Habitat conditions likely limit the number of taxa that can occur at the site.
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Shannon Diversity Index - Ecological diversity is a measure of community structure defined by

the relationship between the number of distinct taxa and their relative abundances. The

Shannon Diversity Index was calculated for each sampling location for which there were a

sufficient number of individuals and taxa collected to perform the calculations.

Evenness - Evenness is a measure of the distribution of taxa within a community. Value ranges

from 0-1 and approach zero as a single taxa becomes more dominant.

Clinger taxa - The number of clinger taxa have been found by Karr and Chu (1998, as referenced

in Miller 2010) to respond negatively to human disturbance. These taxa typically cling to the

tops of rocks and are thought to be reduced by sedimentation or abundant algal growths.

Long-live taxa - The number of long-lived taxa was calculated the number of taxa collected that

typically have 2-3 year life cycles. Disturbances and water quality and habitat impairment

typically reduces the number of long-lived taxa Karr and Chu (1998, as referenced in Miller

2010).

Biotic indices - Biotic indices use the indicator taxa concept. Taxa are assigned water quality

tolerance values based on their tolerance to pollution. Scores are typically weighted by taxa

relative abundance. In the U.S. the most commonly used biotic index is the Hilsenhoff Biotic

fndex (Hilsenhoff t987, Hilsenhoff 1988, as referenced in Miller 2010). The USFS and BLM

throughout the western U.S. have also frequently used the USFS Community Tolerance

Quotient.

Hilsenhoff Biotic Index - The Hilsenhoff Biotic Index (HBl) summarizes the overall pollution

tolerances of the taxa collected. This index has been used to detect nutrient enrichment, high

sediment loads, low dissolved oxygen, and thermal impacts. lt is best at detecting organic

pollution. Families were assigned an index value from 0- taxa normally found only in high

quality unpolluted water, to 10- taxa found only in severely polluted waters. Family level values

were taken from Hilsenhoff (1987, 1988, as referenced in Miller 2010) and a family level HBI

was calculated for each sampling location for which there were a sufficient number of

individuals and taxa collected to perform the calculations. Sampling locations with HBI values

of 0-2 are considered clean, 2-4 slightly enrich ed, 4-7 enriched, and 7-LO polluted. Rather than

using mean HBI values for a sample, taxon HBI values can also be used to determine the

number of pollution intoferant and tolerant taxa occurring at a site. In this report, taxa with HBI

values 51 were considered intolerant clean water taxa and taxa with HBI values 29 were

considered pollution tolerant taxa. The number of tolerant and intolerant taxa and the

abundances of tolerant and intolerant taxa were calculated for each sampling location.

USFS comrnunity tolerant quotient - Taxa are assigned a tolerant quotient Fa) from 2 - taxa

found only in high quality unpolluted water, to 108 - taxa found in severely polluted waters.
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The dominance weighted community tolerance quotient (CTQd) was calculated. Values can
vary from about 20 to 100, in general the lower the value the better the water quality.

Functional feeding group measures - A common classification scheme for aquatic

macroinvertebrates is to categorize them by feeding acquisition mechanisms. Categories are

based on food particle size and food location, e.g., suspended in the water column, deposited in

sediments, leaf litter, or live prey. This classification system reflects the major source of the
resource, either within the stream itself or from riparian or upland areas and the primary

location, either erosional or depositional habitats. The number of taxa and individuals of the
following feeding groups were calculated for each sampling location.

Shredders - Shredders use both living vascular hydrophytes and decomposing vascular plant

tissue - coarse particulate organic matter. Shredders are sensitive to changes in riparian
vegetation. Shredders can be good indicators of toxicants that adhere to organic matter.

Scrapers - Scrapers feed on periphyton - attached algae and associated material. Scraper
populations increase with increasing abundance of diatoms and can decrease as filamentous
algae, mosses, and vascufar plants increase, often in response to increases in nitrogen and
phosphorus. Scrapers decrease in relative abundance in response to sedimentation and higher
levels of organic pollution or nutrient enrichment.

Collector-filtererc - Collector-filterers feed on suspended fine particulate organic matter.
Collector-filterers are sensitive to toxicants in the water column and to pollutants that adhere
to organic matter.

Collector-gatherers - Collector-gatherers feed on deposited fine particulate organic matter.
Collector-gatherers are sensitive to deposited toxicants.

Predators - Predators feed on living animal tissue. Predators typically make up about 25Yo ot
the assemblage in stream environments and 50% of the assemblage in still-water
environments.

Unknown feeding group - This category includes taxa that are highly variable, parasites, and
those that for which the primary feeding mode is currently unknown.

In addition, JBR used the Buglab's data set to calculate several other metrics that various
literature sources consistently indicate as being potentially useful for macroinvertebrate
analysis. These are described below.

Ratio of Specialist Feeders to Generalist Feeders - Specialist feeders include shredders and

scrapers and generalist feeders include filterers and gatherers. Generalists are typically more

tolerant to environmental stressors, so their proportion often increases in response to
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degraded water quality or stream habitat. This ratio has been used successfully to assess

impacts frorn mining (Mize and Deacon 2002).

Ratio of EPT to Chironomidae - ldeally, communities have a near-even distribution among all

four of these major groups. The Chironimid Family, in general, is more tolerant than most of

the taxa in the Ephemeroptera, Plecoptera, and Trichoptera orders (Barbour et al 1999).

Therefore, this ratio can indicate environmental stress when it shows disproportionate

numbers of Chironomidae (Davis et al 200L).

Ratio of Baetidae to all Ephemeroptera - Although Ephmeroptera is considered to be an order

that is generally sensitive to pollution, its Baetidae family is more tolerant to pollution, so when

its proportion increases, water quality often decreases (EPA 2009). The same can be said for

the Hydropsychidae family within the Trichoptera order (EPA 2009), so the Ratio of

Hydropsychidae to allTrichoptera is also usefulfor detecting poor water quality.

Percent Heptageniidae, Chloroperlidae, and Rhyacophita; Ratio of Heptageniidae to all

Ephemeroptera - Similarly to the above-noted tolerant taxa, Heptageniidae, Chloroperlidae,

and Rhyacophila were considered by Mize and Deacon (2002) when assessing elevated trace

metals and other mining related impacts. Heptageniidae, Chloroperlidae, and Rhyacophilo

were chosen due to their apparent sensitivity to such elements, thus their absence can indicate

poor water quality.

As with analysis of any set of macroinvertebrate data, multiple metrics will be relied upon to

describe site conditions and trends in regard to aquatic habitat. Whether looking at data from

an individualsarnple, comparing data from different sites for a spatial assessment, or examining

temporal changes, no one metric can ever be presumed to tell the whole story. There is

generally some natural variability in community makeup, and some metrics are better at

ascertaining specific conditions than others. For these reasons, most researchers use a variety

of metrics and would expect to see similar indications in several of them before making a

conclusion regarding impact to a given site. In contrast, there is some redundancy among

metrics because they use at least some of the same data. EPA (Barbour et al 1999) and others

have developed techniques for combining various metrics into a single index, and also for

ranking sites based upon individual metrics in a way that a potentially impacted site can be

compared to reference sites (known to be unimpacted). However, there is not a large enough

data set available to make this type of analysis meaningful for this study. Further, the natural

variability of any of these indices is not known, so it is difficult to determine whether a

difference between sites is due to degraded conditions or simply a reflection of natural

variability. While a data set conducive to statistical handling (assigning confidence limits,

assessing significance, etc.) would be ideal, and may be available as sampling continues in the

future, those types of data are not currently available.

JBR Environmental Consultants, Inc. Aprif 14,}OLO Page 16



5.0 Results and Discussion
The results report that was prepared by the BugLab (Miller 2010) is provided in full as Appendix
A. That report includes the raw data (taxonomic lists of organisms identified, counts, etc.) as
well as numerous tables of various metrics and indices that the lab calculated based upon the
data. Many of these metrics and indices were described in Section 4.2 above. The report
(Miller 2009) does not discuss or interpret the study results, and this section focuses on those
tasks, beginning with a brief summary of the data and a general discussion of the results.

A total of 26 operational taxonomic units (OTU) were identified in the 4-sample set (OTUs are
used as a measure because of the variation in taxonomic levels to which identification is made).
There were mernbers of 20 families and L3 genera present within the combined sample set,
and many insect orders commonly found in rnacroinvertebrate communities were represented
in the sample set. While representatives of the Coleoptera, Diptera, Ephemeroptera, Odonata,
and Tricoptera orders were present in the sample set as a whole, it is notable that there was a
complete absence of members of the Plecoptera Order. Non-insect orders were also
represented. As shown on Figure 10, there were considerable differences among the four sites,
reflected in part by the varying percentages that the individual orders contributed to the
rnacroinvertebrate community at each site. These spatial differences will be discussed further
in Section 5.1.

The 2009 results generally indicate that none of the four stream sites was in optimum shape at
the time of sampling. While euitchupah Creek had experienced the recent high flood flows
that could have temporarily upset the macroinvertebrate community by disrupting substrate,
Christiansen Wash did not appear to have been affected by the flooding. Therefore, the overall
poor conditions at all sites cannot be completely explained by that recent flood event.
Similarly, the upstream sites on both creeks are not affected by Consol's discharge, so overall
poor conditions do not totalfy reflect that input. However, as will be discussed below, bv most
metrics, conditions at eC-2 are worse than elsewhere, but improvement is noted within a short
distance downstream at QC-l.

5,1 Spatial Variation in 2009 Samples
Numerous metrics and indices have been calculated and graphed using data obtained from the
October 2009 sampling in euitchupah Creek and Christiansen Wash. Graphs provide an easy
visual means to analyze the spatial variation in the macrovinvertebrate communities that were
sampled. While all four sites are in relatively close proximity, they are subject to varying
influences on their flow rate, water quality, and physical habitat. QC-3 is located upstream of
any potential impact from Consol's Emery Mine, either due to the mine's surface facilities or to
the discharge of intercepted groundwater. CW-1 is located upstream of any discharge of
intercepted groundwater, but downstream of a portion of Consol's surface facilities. QC-2 is
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located immediately downstream of Consol's groundwater discharge outfalls, thus its water

quality can be substantially different than the water quality at the upstream Quitchupah Creek

site. QC-f is the furthest downstream site, where stream flows and water quality are

essentially a mixture of those found at QC-2 and CW-l.

As shown in Figure 10, there were considerable differences in community composition among

the four sites, based upon the percentage that the individual orders represented contributed to

the total abundance at each site. Non-insect orders (primarily of the subclass Oligochaeta)

dominated the sample at QC-2 at more than 70 percent, but were present in only very small
percentages at the other Quitchupah Creek sites and made up less than 25 percent of the total

in the Christiansen Wash sample. Oligochaeta include aquatic worms that are generally found

in large numbers at degraded sites. Trichoptera (caddisfly) was the dominant order at CW-l,

Diptera (true flies) was the dominant order at QC-3, and those orders were co-dominant at QC-
1. Some members of both of these two orders can be sensitive to pollutants and others can be

tolerant.

Three measures of richness are shown in Figure l1a: total OTU richness, family richness, and

EPT taxa richness. As noted above in Section 4.2, richness can provide an estirnate of

community structure and stream health; it normally decreases with decreasing water quality.

Conversely, in some situations organic enrichment can cause an increase in the number of

pollution tolerant taxa, thus increasing some measures of richness. Richness measured using

only EPT taxa, which are generally less tolerant to pollution, can be used to verify whether the

overafl richness is reflecting stream health. As indicated by Figure tla, all three richness

measures indicate that QC-1 is the richest site. CW-l's OTU and family richness is similar to

those measured at QC-l, but appear to be influenced by more pollutant tolerant taxa, as

indicated by the lower EPT richness at CW-l, as compared to QC-l. Based on richness

measures, aquatic habitat at both QC-2 and QC-3 appears to be more degraded than the other

two sites.

Evenness expresses a characteristic similar to richness. Rather than simply being a measure of

the number of different taxa in a community, it shows how those taxa are distributed. Ranging

between O and 1, a low evenness indicates a good distribution of taxa and a high evenness

indicates dominance of a single taxa. As shown on Figure 11b, all four sites showed moderate

evenness, though QC-3's somewhat higher evenness reflected a poorer distribution than was

found at the other three sites. Specifically, QC-t, QC-2, and CW-1 all had evenness values

between 0.53 and 0.55, and QC-3 had an evenness of 0.70.

Looking more closely at taxa dominance, as expressed on Figure 11c, QC-2 had the highest

percent contribution by the dominant family, with slightly over 70 percent. In this case,

however, the dominant taxa was only identified to subclass, not family, so these results could
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be somewhat skewed. Nonetheless, the previously mentioned aquatic worms (Oligochaeta)

dominated the sample from eC-Z. At slightly less than 60 percen! the Chironimidae family
dominated QC-3. Hydropsychidae was the dominant family at both QC-l and CW-1, comprising
48 and 55 percent, respectively. As noted above, when a community has greater than 5O
percent of its members within a single family, environmental stress is suggested. This is the

case at three of the four sites sampled here, with the fourth only minimally less than 5O
percent. Notably, all three of these taxa (Oligochaeta, Chironimidae, and Hydropsychidae) are
generally considered to be tolerant to pollution, which further supports a conclusion that all
four sites are under environmental stress. This stress is at least in part due to factors unrelated
to mining, which could include the recent flooding, generally poor substrate habitat, and/or
other physical or water quality characteristics.

Shannon's Diversity Index, which is a measure of variety in the macroinvertebrate community,
was fairly low at all four sites, as shown by Figure 11d. Healthier stream sites usually support a
more diverse macroinvertebrate community than stressed sites. QC-Z had the lowest
shannon's value at 1.03, followed closely by Qc-g with !.26, and then by Qc-r and cw-1 (1.54

and 1.53, respectively). For comparison, the average Shannon's Diversity Index in reference
site streams in Wyoming ranged from 2.45 to 3.14 (Gregg and Stednick 2000).

All of the measures described above, which in some way or the other reflect variety in the
macroinvertebrate community, suggest that Quitchupah Creek and Christiansen Wash are in
fess than ideal condition. Further, they generally indicate that QC-Z and QC-3 are in poorer

shape than either QC-1 or CW-L. Other metrics, discussed below will help to refine this
analysis.

HBf, as noted in Section 4.2, is a tolerance index that has been used to detect numerous types
of water quality problems. But, it was developed - and is best used - for detecting organic
pollution and enriched waters. With a possible range of between 0 and 10, an HBI of 0 to 2
represents clean water, 7-L0 represents polluted waters, and in between represents
intermediate levels of pollution. Figure 12a shows HBls for all four stream sites. Of particular

interest is that QC-2, which is immediately downstream of the large influx of discharged mine
water, is the cleanest (with an HBI of 1.28) of the four sites, as measured by HBl. The other two

Quitchupah Creek sites (with HBls of around 5) are classed as being enriched and CW-l fell into

the "slightly enriched" category, with an HBI of 3.44. The HB|-designated clean water at QC-2 is
in large part due to the presence of a couple of rnembers of the Gomphidae family (in the
Odonata or dragonfly order). The HBI method ranks this family as very sensitive to organic
enrichment. lt may be that the mine discharge water is actually improving water quality by
dilution in regard to nutrients or other organics caused by agricultural land uses in the

upstream waters. Or, it may simply be due to the inherent variability in sampling. As stated
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before, no single metric should be used in isolation to develop conclusions regarding stream
health.

The other tolerance index that was calculated by the Buglab (Miller 20L0) is the CTQd, which
uses a different means of establishing tolerance. This index is a U.S. Forest Service-developed
index and is more commonly used in Utah and throughout the west than the HBl. By this
measure (see Figure 12b), all four sites were found to be quite polluted, with CTQds ranging
from 100 at QC-3 to 105 at QC-2. While tolerance quotients used in this index can range from 2
(most sensitive organisms) to 108 (most tolerant organisms), the CTQd index itself rarely

exceeds 100. These values are in direct contrast to those derived using the HBl.

In addition to tolerance indices such as the HBI and CTQd discussed above, the presence or

absence of specific taxa also provide evidence regarding stream health. As noted in Section 4.2,
members of the Ephemeroptera, Plecoptera, and Trichoptera Orders are generally sensitive to
pollution (though there are exceptions within those orders, as will be discuss below). Figure
12c shows the percent of EPT represented in the samples. By this measure, QC-2 is in much
poorer heafth than the other sites, with EPT taxa making up less than 8 percent of the total
number of organisms. CW-l had the highest percentage, with EPT taxa of 57 percent, and QC-l
was close at 51 percent. About 38 percent of the taxa at eC-3 were EPT organisms.

Chironomids, a family in the Diptera Order, are generally tolerant of pollutants or other poor

conditions. Figure 12c also shows the percentage of Chironomids (including Chironominae and
Orthocladiinae) represented in each sample. Conversely to the EPT percentages, a higher
percentage of Chironomids indicates poorer stream health. By this measure, alone, the sites
would be ranked from worst to best as follows: eC-3, eC-1, eC-2, and CW-l.

Another way to look at EPT taxa and Chrionomids is by ratio. As noted above in Section 4.2, the
ratio of EPT to Chironomidae can indicate environmental stress when it shows disproportionate
numbers of Chironomidae (Davis et al 2001). Figure 12d clearly shows that Christiansen Wash
appears much less stressed than any of the Quitchupah Creek sites, by this measure.

The ratios of Baetidae to all Ephemeroptera, and of Hydropsychidae to all Trichoptera, are
shown in Figure 13a. All four sites had very high ratios, which can indicate poor water quality

as discussed in Section 4.2, with the exception of Baetidae:Ephemeroptera at QC-l. At this site,
Tricorythodes, in the Leptohyphidae family were present in significant numbers, which greatly

reduced the ratio of Baetidae. There were no Ephemeroptera (and thus no Baetidae) at CW-l.

The metrics of percent Heptageniidae, Chloroperlidae, and Rhyacophila were also indicative of
poor water quality at all four sites. There were no members of these indicator taxa at any of

the sites. Because these taxa are generally sensitive to pollutants, their absence can indicate
poor water quality (Mize and Deacon 2002; Kiffney and Clements L9941. However, it could also
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be that the stream types/general macroinvertebrate habitat available in Quitchupah Creek and
Christiansen Wash are simply not conducive to these taxa.

Last, feeding group measures can be used to assess the overall habitat quality of the sampled
sites, as well as any spatial differences among them. These data afso support the previously

stated conclusion that none of the sites are in optimum condition. The proportion of shredders
at all sites was quite low, ranging from less than 3 percent at CW-1 to 0 percent at QC-2. There
were no scrapers sampled at any of the sites. The ratio of specialist feeders (shredders and

scrapers) to generalist feeders (filterers and gatherers) was similarly extremely low, though
again CW-l was in slightly better shape than the Quitchupah Creek sites. Because generalists

are typically more tolerant to environmental stressors, the ratios for this measure also reflect
poor habitat or water quality.

Overall, these measures indicate that QC-2 is in the worst condition of the four study sites. This

site is the site most likely to be affected by Consol's UPDES discharge points, but it is also the
site that has the poorest physical habit (slow moving water, very fine substrate, etc.). There is a
marked improvement downstream at eC-1, but whether that is attributable to an improvement
in habitat or water quality (or simply sampling variation) is not known. None of the four sites,
including the one completely unaffected by Consol's Emery Mine (aC,f) is in optimum, or even
good, condition, based upon the observed macroinvertebrate communities that were sampled
in 2009.

5.2 Temporal Variations
As previously mentioned, macroinvertebrate studies were conducted in 2002 ,2003, and 2006,
when samples were collected at eCl, ec-2, and CW-1 (qc-g was sampled for the first time in

2009). Results from those studies can be compared with results from the 2009 study.

Data from all four study years (Baumann 2002, 2003, 2006; Miller 2010) reflect generally

unfavorable habitat for macroinvertebrates in both Quitchupah Creek and Christiansen Wash.
Further, there is little concrete evidence to indicate either degrading or irnproving conditions
between 2OO2 and 2009. As with the 2009 data set, no members of the order Plectoptera were
previously collected at any of the sampled sites. The sensitive taxa mentioned in section 5.2 as

lacking in 2009 (Heptageniidae, Chloroperlidae, and Rhyacophilol, were also lacking in previous
years. And, within the generally sensitive Ephemeroptera and Tricoptera orders, the more

tolerant Baetidae and Hydroppsychidae families have been dominant in all three sampling
events prior to 2009. Further, feeding group measures consistently reffect poor habitat

conditions over the years, with 2AOZ and 2003 completely lacking in either shredders or

scrapers, and 2005 sampling reflecting only a few shredders organisms (members of the Tipula
genus within the order Diptera) collected at CW-1. Figures 13a and 13b provide additional
indications of unfavorable water quality and/or poor habitat. The CTQd measure, shown in
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Figure 13a, reflects a macroinvertebrate community dominated by tolerant organisms at all

sites and in all four years of sampling. Though variable, Shannon's Diversity was quite low at all

sites and during all four years, with differences most likely due to natural fluctuations or

inherent sampling variability.

However, in general, the data collected over four different sampling episodes have consistently

reflected somewhat poorer conditions at QC-2 than at the other two sites.

6.0 Conclusions
Results of four episodes of macroinvertebrate sampling in both Quitchupah Creek and

Christiansen Wash since 2OO2 reflect less than ideal water quality and/or habitat conditions.

While in general, the data have consistently reflected poorer conditions at QC-2 than at the

other sites, this cannot be definitively attributed to discharge from the Emery Mine. By many

of the same measures, conditions in 2009 at QC-3, upstream frorn the Emery Mine, were

similarly poor. However, at QC-l, which is downstream of QC-2 and the Christiansen Wash site

(CW-l), the macroinvertebrate community generally appears to have recovered from whatever

perturbations drove the conditions at QC-2 (though the term recovery is relative, since overall

conditions at CW-t and QC-3 were still less than ideal.
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Aquatic invertebrate report for samples collected by JBR Environmental Consultants

Report prepared for:
Dave Kikkert
JBR Environmental Consultants
8160 S. Highland Drive

Report prepared by:
Scott Miller
U.S.D.l. Bureau of Land Management
National Aquatic Monitoring Center
Department of Watershed & Sciences
5210 Old Main Hill
Utah State University

13 January 2O1O

Sampling Locations

O 
Table 1. Sampting site tocations

cw-1
QC-1
QC-2
QC-3

Christansen Creek, Emery County, Utah
Quitchupah Creek, Emery County, Utah
Quitchupah Creek, Emery County, Utah
Quitchupah Creek, Emery County, Utah

38.860
38.855
38.857
38.874

-1',11.251
-111.256
-111.260
-111.290

1 8 1 5
1788
1799
1832



lotfiods
Field sampling

Samples were collected on October 13, 2009 (Table 2). Aquatic invertebrates were colleded quantitativ€ly from dfre or run
habitats with a Surber net with a 500 mic|on mesh net.

Labonlry methods
General procedures for prccessing Invertebrate samples were similar to thoso recommended by the United Stateg

Geological Survey (Cuffney et al. 1993) and are described in greater detail and rationalized In Vinson and Hawkins (1996).
Samples were sub-sampled if ths sample appeared !o contain more lhan 600 oryanisms. Sub€amples were obtained by
pouring the samplo into an appropdate diameler 500 mison sieve, floating lhis material by placing lhe sieve withln an enamel
pan pa lally filled with u€ter and leveling the materialwithin the sieve. The sieve was thsn removed fiom lhe watsr pan and
the matedal within the siovs wa8 divided into lwo equal parts. Ons half of the sieve was then randomly chosen to be
processed and the other half 8et asid6. The Bieve ws8 then placed back in lhe enamsl pan and the material In lhe sieve again
leveled 8nd spllt in half. This process was repeatod untll approximately 600 organisms rcmained in one-half of lhe sieve. This
matelial was placed into a Petai dish and all organisms were romoved under a diseecilng micfoBcope at 10-30 powe].
Additional sub-samples werc taken until at least 000 organlsms were removod, All organisms within a sub-sample were
removed, and separated into taxonomic Odels. Vvl|en lhe sorting of ths sub-Bamplos wa8 comploted, the entire sample was
spread throughoul a large whiis enamol pan and soarched br lO minutss to remove any taxa thal might not have been picked
up dudng the initial sample sorting procoss. The obiective of thls "big/rare" search was to provide a more complete taxa list by
findlng rarer taxa thai may have been excluded dudng the sub-sampling prccess. These Iarer bugs were placed Into a
sepaEte vial and ths data entsred separately from the bugs removed during he sub-sampling procass. All lhe organisms
removed dudng ths so lng procoss were lhen ldentified using appropriate ldentification koys (see llterature dted llst for list of
taxonomic re8ources used). Once the data had been entered into a computer and chedcd, the unsolted po ion of the sampls
was diecarded. The identified portion of the sample was placed In a 20 ml glass sclntillation vial with polypropylene lids in 70%
ethanol, given a calalog number, and rolainad. In this roport, mslrics were calculated uslng data ftom the sub-sampled and
big/rare portions oflhe eampls. Abundanco data are presenled as lhe eslimated number ot individuals per square meter for
quantitative samples and the eslimatsd number per sample for qualitative samples.

Table 2. Field comments and laboratory processing information.

Date
Habitat

Sampled
Sampling
Method

Sampling
Area
Sqmts

o/o ot
sample

processed

Number of
individuals
identified

Field
Comments

141702 QC-1
141703 QC-2
141704 QC-3
141705 CW-l

10/13/2009
10/13/2009
10/13/2009
10t13t2009

Riffle
Riffle
Riffle
Riffle

Surber net
Surber net
Surber net
Surber net

0.28
0.28
0.28
0.28

100
100
100
100

507
39

108
221



Data summadzatlon
A number of mgtrics or ecological summaries can be calculated from an aquatc invertsbrate samplo. A summary and

descdption of commonly used metics is available In Babour et al. (1999,
htto://www.epa.qov/owowmonitorinq/rbp/index.htmlltTable%2oof/620contentsl and Karr and Chu (1998). Bolh of thsse
publicalions suggest use of the follo$ring matrics for asEessing the health of aquatic lnvertebrate assemblagos: Total taxa
rlchnsss, EPT taxa richnoss, Ephemeroptera taxa richness, Plecoptera taxa richness, Tlichoplera taxa ]ichnoss, % EPT
abundance, % Ephemeroptera abundance, % Chironomidae abundance, Intolerant taxa richness, % lolerant oryani8m3,
Hilsenhoff Biotic Index, % contribution of lhe dominanl taxon, clinger taxa dchnsss, % dinger abundance, % colleclor-filterer
abundance, and lhe % sqaper abundance. Assessmonts are bsst made by comparing samples to samples collected similarly
at reference sites or fiom samples collscted prior to impacis or management ac{ions at a locatlon. In this roport, the followlng
metrics were calculated for eadt sample.

Taxa rlchness - Richness is a component and estlmate of community strudure and s|f6am health based on lhe number of
distinct taxa. Taxa richness normally decrea$s wlth decreasing water quallty. In soms situallons organic ondchment can
Gause an incroase In the numbor of pollution tolerant taxa. Taxa ridlness was calculated for operalional taxonomic unltg
(OTUB) and the number of uniqua genera, and families. The values for operational ta)onomlc unib may be overestlmates of
the true taxa richness at a site lf individuals wers lhe same taxon as those iden$fed to lowor taxonomic levels or lhey may be
underestlmate8 of lhe 1ru6 taxa richness if multiple la(a were pressnt wiflrin a larger taxonomic grouping but wole not
idenffied. All individuals within all samples wsre generally identified similarly, so that comparisons in operational taxonomic
ridrness among sample8 wilhin this dataset are appmpdale, but comparisons to othor data sets may not. Comparieons to
oher datasets should be made at tho genera or family level.

Abundance - The abundance, density, or number of aquatic macroinvedebrates per unit area ls an indicator of habitat
availabillty and fish food abundance. Abundance may be ]€ducad or Increased depsnding on the type of impac{ or pollutant.
Inc]sassd organic enrichmsnt gplcally causos large inqeases in abundance of pollution tolerant taxa. High flows, increa8e8 in
fins sedimenl, or lhe presonce of toxic substances normally causo a decreaso in Invertebrate abundance. Invertebrate
abundance is prosenled as the number of individuals psr squdre meter for quantitatlve samples and lhe number of indivlduals
collec{ed in each samplo for qualitative samples.

EPT - A summary of the taxonomlc ricfiness and abundance within the insect Orders Ephemeroptera, Plecoptera, and
Trichoptera (EPT). These orders aro commonly considered sensitive to pollution (Kan and Chu 1998).

Percont contrlbutlon of the domlnant famlly 01 taxon - An assemblage targely domlnated (>50%) by a single taxon or
several taxa trom the same family suggosts environmental slress. Habitat conditions likely limit the number of taxa that can
occur at lhe 8lle.

Shannon dlv66lty Index - Ecological divorsity is a measurc of community struc'ture deffned by the rslationship between lhe
number of dislinct taxa and thek relativs abundan@s. The Shannon diversity index was calculated for each sampling location
for whi€h lhere were a suffdent numbsr of indlviduals and taxa collactod to perform the calculations. The calculalions were
made followlng Ludwig and Reynolds (1988, equation 8.9, page 92).

Evenness - Evenness is a mea8ure of the dlstribution of tar(a within a eommunity. The evennesg index used in this report wag
calc lat6d following Ludwig and Reynolds (1988, equation 8.15, page 94). Valuo rangss from 0-1 and approach zero aa a
single taxa becomes more dominant.

clinggr taxa - The number of clinger taxa have besn found by Kan and Chu (1998) to rspond negatively to human
distudance. Clinger taxa were determlned using information in Menitt et al. (2008). The8e taxa typically cling to the tops of
rocks and are thougfit to be reduced by sedimentation or abundant algal growfts.

Long.llve taxa - The number of long-lived taxa was calculalsd the number of taxa collecled that typically have 2-3 year life
cydes. Distubances and water quality and habitat impairmsnt typically reduces tho number of long-lived taxa Kan and Chu
(1998). Life-cyclo lenglh delerminations w€re based on information in Moritt et al. (2008).

Blotlc Indlces - Blotic indic€s use the indicator taxa concept. Taxa are assigned wator quality tolerance values based on lheir
tolerance to pollution. Scores are typically weighted by taxa relative abundan@. In ths United States lhe most commonly
u8€d biotic index is the Hilsenhoff Biotic Index (HilBenhoff 1987, Hilsenhoff 1988). The USFS and BLM



lhroughout the wBstem Unitod States have also toquently u8ed ths USFS Community Tolerance Quotient.

Hllsonhoff blo$c lndex - The Hilsonhofi Biotic Index (HBl) summarizss the overall pollulion tolsrancss ofthe taxa collocted.
This indsx has been used to det6d nutrient enridtment, high sediment loads, lolfl di8solved orygen, and thermal lmpacts. lt is
best at detecting organic pollution. Families wsro asoigned an indox value from 0- ta)€ normally found only in high qualily
unPolluted waier, to lG taxa found only in soverely polluted waters. Family lsvel values were taken from Hilsenhofi (1987,
1988) and a famlly level HBI was calculated for each sampling location |or whlch there were a sufficient number of individuals
and la)(a collected to perfom ths calculations. Sampling locations with HBI valuee of G2 are considered clean, 2.4 slightly
enricfied, +7 enliched, and 7-10 polluted. Rafter than using mean HBI values for a sample, taxon HBI values can also be
usod to determine tls number of pollution intolerant and tolerant taxa occurdng at a 8lte. In thi8 report, tiaxa with HBI values:2
wer€ considered intolerant clean waler taxa and taxa with HBI values :8 wsre considsred pollutlon tolerant laxa. The number
of tolerant and intolerant taxa and lha abundances of toleranl and intolerant laxa wore calculated for each sampling location.

USFS conmunlty tolerant quotlent - Taxa are assigned a tolorant quotient (TQ) from 2 - taxa found only in high quality
unpolluled water, to 108 - taxa found in soverely polluted wslers. TQ values w€re developod by Wnget and Mangum (1979).
Ths domlnance ureighted community tolorance quoliont (CTQd) was calculated, Valuos can vary ftom about 20 to 100, in
goneral tr|o lower the value the better the water qualiv.

Functlonal foodlng group mea:urcs - A common classification scheme for aqualic macroinvertebrates is to categorize lhom
by fe€dlng acquisifion medEnisms. categorles are based on food partide siz6 and food location, e.9., suspended In lhe watsr
column, deposited in sediments, loaf litter, or live prey. This cla$ification sy6Gm refleds the malor soulce of the resourco,
oither withln lhe st]Bam ltself or frcm dparian or upland areas and the primary location, either ero8ional or depositlonal habitats.
The number of taxa and individuals of the follorving foedlng groups were calc lated for each sampling localion. Func{ional
feeding group deslgnations wers ftom Meritt et al. (2008).

Shrcdde's - Shredders use both living vascular hydrophyte3 and dscomposing vascular plant lissue - coarse Parliculale
organic maltor. Shreddsrs are sensitive to change8 In riparian vegetation. Shreddors can be good indicators of loxicants that
adhere to organic matter.

Sc|ape]a - Scrapsrs tsed on periphyton - attached algae and associatsd material. Scraper populations increas€ with
incleaslng abundance of diatoms and can declease a8 flamentous algae, mosses, and vascular planls increaso, ofren in
rosponse lo inc]easos in nitrogen and phosphorus. Sqapers decrease In r€lative abundan@ in response lo gedimsntallon and
higher levels of o]ganic pollution or nutrisnt enrichmsnt.

Collector-flltorsts - Colleclor-filterer8 teed on suspended fine particulate organic matter. Collec,tor-filterers ars sonsltive to
loxicanls in the watar column and to pollutants that adhere to organic matter.

Collsctor-gatherc|t - Collector{athersrs feed on dsposited lins padiculate organic matter. Collector{athorers are aen6itive
to deposited toxicants.

PrcdatoE - Predators feed on living animal tlssue. PredatoB typically make up about 25% of ihe assemblage in stream
environmsnt8 and 50% ofthe assemblage in still-water environments.

Unknown foedlng group - This category includes taxa that are hlghly variable, parasites, and those thai for which the primary
feedlng modg is dlrenlly unknown.



Results
Abundance data and taxa richness are roported as lhe sslimated number of individual8 per square metsr for quantihtive
samples and the number per sample for qualitative samples. t{C = Not calculated. - = unab6 to cdbulate. EPT = toials for the
insect orders, Ephemeroptera, plecoptera, Trichoptera. eL = qualitalive sample.

abundance

141702
141703
141704
141705

10/13/2009 QC-1
10113t200s QC-2
10t13t2009 QC-3
10t13t2009 cw-1

1 8 1 9
140
388
793

936
1 1

147
456

Hydropsychidae

Chironomidae
Hydropsychidae

47.94
71.46
59.35
54.73

Mean 784.9 387.5 58.37



Diversity indices
Sample Sampling Station

Date
Total Total Total EPT
taxa genera family taxa

richness richness richness richness

Shannon Evenness
diversity

index

1.540
1.030
1.260
1.530

0.540
0.530
0.700
0.550

1 7 9 1 4 6
7 3 5 2
6 2 5 2

1 6 8 1 2 2

10t13t2009 QC-1
10t13t2009 QC-2
10/13/2009 Qc-3
10t13t2009 cw-1

141702
141703
141704
141705

1 1 . 5 5.5 9.0 3.0 1.340

Genera richness by major taxonomic group.
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0

0

0
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Biotic Indices
Sample Sampling

date
Station Hilsenhoff Biotic Index

lndication

USFS
Community

CTQdIndex

141702
141703
141704
141745

10/13/2009
10t13t2009
10/13/2009
10/13/2009

QC-1
QC-2
QC-3
cw-1

4.91
1.28
5.07
3.44

Some organic pollution
No apparent organic pollution
Some organic pollution

102
105
100
104No

102.8Mean 3.68

Taxa richness and relative abundance values with respect to tolerance or intolerance to pollution were based on the
Hilsenhoff Biotic lndex (HBl). Intolerant taxa have HBI score <= /1. Tolerant taxa have a HBI score >= $. Data are
presented as estimated count per square meter for quantitative samples and total number per sample for qualitative
samples.

Intolerant taxa Tolerant Taxa
Sample date Station Richness Abundance Richness Abundance

M1742
141703
141704
141705

10t13t2009
10t1azaos
10t13t2009
10/13/2009

QC-1
QC-2
QC-3
cw-1

0
2
0
0

0
7
0
0

1 . 8

(0)
(0)
(0)
(1 )

(0)
(0)
(0)

0
0
0
1

(0)
(5)
(0)
(0)

0
0
0
7

1 . 8.3

Functional feeding groups
Taxa richness by functional feeding group. Ths percent of the total is shown in parentheses.

date filter€,3 Oaherorg

141702 10/13/2009 QC-l

141703 10/13/2009 QC-2

1417U 10/13/2009 QC-3

141705 10/13/2009 CW-1

2

0

1

1

0

0

0

0

3

1

1

1

(121

(0)

(',71

(6)

(18)

(14)

(171

(6)

(18)

(2e)
(0)

(44)

(6)

(0)

(0)

(13)

8

4

4

4

(0)

(0)

(0)

(0)

1

o
0
2

(47',)

(57)

(67)

(25)

3

2

0

7

(4e)

lnvertebrate abundance by functional foed group. The percent of lhe total is shown In parentheses.

gatherers

(14)1 .5(0)0.0(e)1.0 5.0 (221 (5)0.8

141702 10n3t2009 QC-1

141703 10/13/2009 QC-2

141704 10/13/2009 QC.3

141705 10/13/2009 CW-1

(0)
(0)
(0)
(1)

(45)

(e0)
(82)
(2e)

0 (0) 87e
0 ( o ) 7
0 (0) 65
0 (0) 434

7

0

4

22

(0)
(0)
(1)
(3)

(48) 818

(5) 126

(17',) 319

(55) 233

111 (6) 4
7 ( 5 ) o
0 ( 0 ) o

eo  (11 )  11

8.3 (1 ) 0.0 (0) 346.3 (31) 374.0 (62) 52.o (6) (0)



The 10 metrics thought to be most responsive to human induced disturbance (Kan and Chu 1998).
Sampling

Dale taxa roptera taxa taxa lived taxa
taxa taxa

taxa tolerant contribution predators
indi- dominant

viduals taxon

141702 10/13/2009 QC-l

141703 10t13t2009 Qc-2

141704 10/13/2009 QC-3

141705 10/13t2009 CW-1

1 7

7

6

1 6

2

1

1

0

1

1

1

1

0

2

0

0

3

1

1

4

1

2

0

5

0

0

0

0

0.00

0.00

0.00

0.88

43.59

71.46

52.90

54.73

6.10

5.00

0.00

11 .35

1 1 . 5 1 .0 1 .0 2.O 5.61

Taxonomic list and counts for 4 samples collected on October 13, 2009. Count is the total number of individuals
identified and retained. Samptes heading refers to the number of samples contain that taxon.

Order Family Su bfa mily/Ge n u s/S pe cie s Samples Count

Phylum: Annelida
Class: Clitellata

Phylum: Arthropoda
Class: Arachnlda

Trombidiformes
Class: Insecta

Coleoptera
Coleoptera
Coleoptera
Coleoptera
Coleoptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptera
Ephemeroptera
Ephemeroptera
Odonata
Odonata
Odonata
Trichoptera
Trichoptera
Trichoptera
Trichoptera

SubClass: Oligoctraeta

Subclass:Acari

Sperchonidae

Sub0lass: Pterygota
Dryopidae

Dytiscidae

Elmidae

Helophoddae

Hydraenidae

Ceratopogonidae

Chironomidae

Chironomidae

Chironomidae

Chironomidae

Empididae

Empididae

Scathophagidae

Simuliidae

Stratiomyidae

Baetidae

Leptohyphidae

Coenagrionidae

Gomphidae

Gomphidae

Hydropsychidae

Hydropsychidae

Leptoceridae

Limnephilidae

Sperchon

Postelichus

Microcylloepus pusillus
Helophorus
Hydraena
Ceratopogoninae Sphaeromiini Probezzia

Chironominae
Orthocladiinae
Tanypodinae

Hemerodromiinae Hemerodromiini

Stratiomys
Baetis
Tricorythodes
Argia

Ophiogomphus se\rerus

Hydropsychinae Hydropsyche

2

1

1

2

1

1

2

2

4

4

1

1

2

1

1

1

3

1

1

1

1

1

4

1

2

2

1
1
3
1
1

18
39
20

235
2
1

30
1
2
1

27
1 3
2
1
1

22
362

1
7

Totaf: OTU Taxa : 26 Genera:  13 Families : 20 Indiv iduals: 875
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Taxa Lists for
Individual Samples



Taxonomic list and densities of aquatic invertebrates identified and retained from a sample collected October 13, 2009
at station QC-1, Quitchupah Creek, Emery county, Utah. The sample was collected from riffle habitat using a surber
net. The total area sampled was 0.279 square meters. The percentage of the sample that was identified and retained
was 100o/o of the collected sample. A total of 507 individuals were removed, identified and retained. The sample
identification number is 141702. OTu=operationaltaxonomic unit. Notes - identification to genus or species was not
spportedbecause: l- immatureorganisms,D-damagedorganisms,M-poorsl idemount,G-gender,U-indist int
characters or distribution, R - retained in our reference collection.

Order Family Su bfami ly/Gen u s/Sp eci e s Life Stage Density Notes
Phylum:

Class:
Annelida

Clitellata

Phylum: Arthropoda
Class: Arachnida

Trombidiformes
Class: Insecta

Coleoptera
Coleoptera
Diptera
Diptera
Diptera
Diptera
Diptera

Diptera
Diptera
Ephemeroptera
Ephemeroptera
Trichoptena
Tridroptera
Tdchoptera
Trichoptera

SubClass: Oligochaeta

SubClass:Acari
Sperchonidae Sperchon

SubOlass: Pterygota
Elmidae

Helophoridae

Ceratopogonidae

Chironomidae

Chironomidae

Chironomidae

Empididae

Simuliidae

Stratiomyidae

Baetidae

Leptohyphidae

Hydropsychidae

Hydropsychidae

Leptoceridae

Limnephilidae

Microcylloepus pusillus
Helophorus
Ceratopogoninae Sphaeromiini Probezzia

Chironominae
Orthocladiinae
Hemercdromiinae Hemerodromiini
Hemerodromia

Stratiomys
Baetis
Trioorythodes

Hydropsychinae Hydropsyche

adult

larvae

adult

larvae
pupae

larvae

larvae

larvae

lanrae

larvae

larvae

larvae

larvae

larvae

larvae

larvae

3.59

3.59

3.59

46.64

125.58

17.94

602.78

61 .00

7 .18

3.59

10.76

46.64

78.94

792.54

3.59

3.59

Total: OTU Taxa : 1T Genera: 9 Families i 14 1 8 1 9 . 1 0



Taxonomic list and densities of aquatic invertebrates identified and retained from a sample cotlected October 13, 2009
at station QC-2, Quitchupah Creek, Emery county, Utah. The sample was collected from riffle habitat using a surber
net. The total area sampled was 0.279 square meters. The percentage of the sample that was identified and retained
was 100% of the collected sample. A total of 39 individuals were removed, identified and retained. The sample
identification number is 141703. OTu=operationaltaxonomic unit. Notes - identification to genus or species was not
spportedbecause:l- immatureorganisms,D-damagedorganisms,M-poorsl idemount,G-gender,U-indist int
characters or distribution, R - retained in our reference collection.

Order Family Subfamily/GenuslSpecies Life Stage Density Notes

Phylum:
Class:

Annelida

Clitellata

Phylum: Arthropoda
Class: Insecla

Diptera
Diptera
Ephemeroptera
Odonata
Odonata
Trichoptera

Sub0lass: Oligochaeta

SubClass: Pterygota
Chironomidae

Chironomidae

Baetidae

Gomphidae

Gomphidae

Hydropsychidae

Ghironominae
Orthocladiinae
Baetis

Ophiogomphus severus
Hydropsychinae Hydropsyche

adult

larrrae
larvae
larvae
larvae
larvae
larvae

100.46

17.54

3.59

3.59

3.59

3.59

7 .18

Total: OTU Taxa : 7 Genera: 3 Families: 5 139.93



Taxonomic list and densities of aquatic invertebrates identified and retained from a sample collected October 13, 2009
at station QC-3, Quitchupah Creek, Emery county, Utah. The sample was cotlected froh riffle habitat using a surber
net. The totalarea sampled was 0.279 square meters. The perceniage of the sample that was identified and retained
was 100% of the collected sample. A totalof 108 individuals were removed, identified and retained. The sample
identification number is 141704. OTu=operationattaxonomic unit. Notes - identification to genus or species was not
spportedbecause: l- immatureorganisms,D-damagedorganisms,M-poorsl idemount,G-gender,U-indist int
characters or distribution, R - retained in our reference collection.

Order Family Subfamily/Genu s/Species Life Stage Density Notes
Phylum:

Class:
Annelida

Glitellata

Phylum: Arthropoda
Class: Insecta

Diptera
Diptera
Diptera
Ephemeroptera
Trichoptera

Sub0lass: Oligochaeta

SubClass: Pterygota
Chironomidae

Ghironomidae

Scathophagidae

Baetidae

Hydropsychidae

Chironominae
Orthocladiinae

Baetis
Hydropsychinae Hydropsyche

adult

larvae

larvae

larvae

larvae

larvae

7.18

25.12
204-.51

3.59
82.52
64.58

Total: OTU Taxa : 6 Genera: 2 Famil ies:  5 387.50



Taxonomic list and densities of aquatic invertebrates identified and retained from a sampte collected October 13, 2009
at station CW-l, Christansen Creek, Emery county, Utah. The sample was collected from riffle habitat using a surber
net. The total area sampled was 0.279 square meters. The percentage of the sample that was identified and retained
was 1007o of the collected sample. A total of 221 individuals were removed, identified and retained. The sampte
identification number is 141705. OTu=operational taxonomic unit. Notes - identification to genus or species was not
spportedbecause: l- immatureorganisms,D-damagedorganisms,M-poorsl idemount,G-gender,U-indist int
characters or distribution, R - retained in our reference collection.

Order Family Subfamily/Genus/Species Life Stage Density Notes
Phylum:

Glass:
Annelida

Clitellata

Phylum: Arthropoda
Class: Arachnida

Trombidiformes
Class: Insecta

Coleoptera
Coleoptera
Goleoptera
Coleoptera
Diptera
Diptera
Diptera
Diptera
Diptera
Diptena
Diptera

Odonata
Trichoptera
Trictroptera

SubClass: Oligochaeta

SubClass: Acari
Sperchonidae Sperchon

SubClass: pterygota

Dryopidae

Dytiscidae

Elmidae

Hydraenidae

Ceratopogonidae

Ghironomidae

Chironomidae

Chironomidae

Chironomidae

Empididae

Empididae

Coenagrionidae

Hydropsychidae

Limnephilidae

Postelichus

Mioocylloepus pusillus
Hydraena
Ceratopogoninae Sphaeromiini Probezzia

Chironominae
Orthocladiinae
Tanypodinae

Hemerodrom iinae Hemerodromii ni
Hemerodromia
Argia
Hydropsychinae Hydropsyche

adult

adult

adult

larvae

adult

lanae

larvae
larvae
larvae

175.81

3.59

3.59

3.59

7 . 1 8

3.59

17.94

14.35

10.76

32.29

7 .18

3.59

46.64

7.'18

434.14

21.53

pupae

larvae

larvae

lanaae

larvae

larvae

I ,D

Total: OTU Taxa : 16 Genera: 8 Famil ies:  12 792.94
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