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In Ay
8ust 2010, Faulk
’ ner & F ;
er & Flynn, Inc. (F2) was retained by Pillersdorf, DeRossett & Lane (PD&L)

to evaluate
the effect of su i
rfac i ithi

— foodin ¢ mining within the Harless Creek Watershed on peak stormwater
i g of Harless Creek. On July 17, 2010, Harl i ‘

i e SEveody demaastioe oo y 17, ,» Harless Creek experienced a catastrophic

estroye igni

Hatless Cron W . yed a significant number of homes and ocutbuildings within the

o ed. The location of the Harless Creek Watershed is sh i
- A" . 7 ed is shown on Figuare 1. The
: andl e 3 Fﬂ.llilmg perations located within the Harless Creek Watershed are listed in Table
Harleot ot igure 2. F2 prepared representative hydrologic and hydraulic models of the

at i i
st e ershed for the period prior to surface mining (pre-mining land use condition) and
tme of the Jul i ini
wsed 1o o] July 17, 2010 flooding (current mining land use condition). These models were
valuate ini 1
. how the surface mining operations of Cambrian Coal Corporation and AEP
c oal i
» LLC affected the hydrologic balance and flooding within the Harless Creek

Watershed.

TABLE 1
Permitted Surface Mining Operations
Harless Creek Watershed

Pike County, Kentucky
898-0660 AEP Kentucky Coal, LLC - M”Sﬁf‘iﬁi‘ﬁ“’ J\
898-0649 AEP Kentucky Coal, LLC Phase | release )
898-0618 Cambtian Coal Corporation Active, currently being mined B
898-0619 Cambrian Coal Corporation Active, currently being mined A
898-0819 Cambrian Coal Corporation Active, currently being mined |

(HEC-HMS) to construct representative hydrologic

F2 used the HEC-HMS modeling software
ithin the Haress Creek

_mining and cutrent mining land surface conditions w
¢ models incorporated the changes in land surface

oval, mass excavation and

models of pre
Watershed.? The cutrent mining hydrologi

sutface mining related activities such as topsoil rem
ads. The difference in the peak stormwater

Cambran Co

conditions due to
and construction of valley fills and haul ro

the surface mining operational methods used by
ek Hydrologic Model was used t

grading,
runoff flows is attributed to

Corporatioh and AEP Kentucky Coal, LLC. The Harless Cre

L
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Compure
the peak
stormwater ru o 2
r runoff for the pre-mining and current mining land uses for the

conditiong listed below.

The Hatless Creek hydrauli
RAS) and used to determine how the Cambrian Coal Corporatio

surface mining opera
8)
ining overbank areas.

9
the United States Dep

PDL.612.567

The
deteriiii{e:zj;:a;: ;u;f’if;();'otrg f:;::};iﬂg a1f1d current mining land use conditions was
2010 model storm) as well,as the standar:imz':—;ﬂm I:aﬂess Cree}: CEESECA -1-7 ,
(chance)), 2 year (50%), 5 year (20%), 10 y. 100;’“‘5 - (0100 e e
year (1%) average recurrer;ce int al* SR /0),'50 i
bt - erval storms (standard recurrence interval storms). This
y. f).oglc evaluation assessed the probable cumulative hydrologic impacts of all mining
acuvities within the Harless Creek Watershed and addressed elements of the cumulative
hydrologic impact assessment (CHIA) process, as set forth in 30 CFR 780.21(g) and 405
KAR 8:30.32.3(b).
The effect of the permitted surface coal mining operations on peak stormwater runoff for
representative sub-watershed areas was quantified. The determination of the impact of
surface coal mining operational methods on flooding is required as part of a probable

hydrologic consequences determination (PHCD) as set forth in 30 CFR 780.21(f) and 405

KAR 8:30.32.3.
The peak stormwater runoff for the standard recurrence interval storms was evaluated to

determine how the Cambrian Coal Corporaton and AEP Kentucky Coal, LLC sutface
mining operations affected the frequency and intensity of flooding in the Harless Creek
Watershed.

The Hatless Creek hydrologic model was used to determine if the sedimentation ponds
located in Permit Area No. 898-0619 were adequatcly designed, constructed and maintained

to attenuate peak runoff flows generated during the July 17, 2010 model storm and the

standard 10-year recuttence interval storm.
c model was constructed using the HEC-RAS modeling software (HEC-
n and AEP Kentucky Coal, LLC

tions affected the water depths and flow velocities within Harless Creek and

® The Harless Creek hydraulic model results and guidance published by

artment of Intetrior Bureau of Reclamation (US Bureau of Reclamation), were

08/24/11
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used to det g )
i efmine how the Cambrian Coal Cotporation and AEP Kentucky Coal, LLC surface

minin :
& Operations affected flood flow hazards during the July 17, 2010 flood.

The foll ; .
©Wwing conclusions have been reached based on this hydrologic study of the Harless Creek

Watershed:

1. The change in

land cover conditions resulting from the Cambrian Coal Corporation and

AEP Kentucky Coal, LLC surface mining operations and failure to properly reclaim mined
areas resulted in a 44% increase in peak stormwater runoff during the July 17, 2010 model

Storm.  The peak stormwater runoff increased from 3,020 cubic feet per second (cfs) to

4,360 cfs for the current mining condition. The peak runoff generated within seven

representative sub-watershed areas was significantly increased during the current mining

condition for the July 17, 2010 model storm and the standard recurrence interval storms.
These increased peak flows are the direct result of the Cambrian Coal Corporation and AEP

Kentucky Coal, LLC surface mining operations and the failure to propetly reclaim surface

The increased peak stormwater runoff flows exacerbated flooding and

mined areas.
significantly increased the destructive force of the flood water during the July 17, 2010 flood.

. The AEP Kentucky Coal, LLC and Cambrtian Coal Corporation surface mining activities and
the failure to properly reclaim mined areas increased the intensity and frequency of flooding

within the Harless Creek Watershed. The specific increase for each flood recurrence interval

storm is as follows:

year floodplain are now at tisk of flooding more than once a year.

The flooding risk for the 2 year storm (50% annual probability (chance)) increased by
more than 200% during the current mining petiod. Ateas within the pre-mining 2

The flooding risk for the 5 year storm (20% annual probability (chance)) increased
450% during the current mining period. Areas within the pre-mining 5 year

floodplain are now at risk of flooding every 1.1 years (91% annual probability

(chance)).

The flooding risk for the 10 year storm (10% annual probability (chance)) increased
450% during the current mining period. Areas within the pre-mining 10 year

08/24/1
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ﬂoodplﬂin are i
now at risk of floodi -
v ooding every 2.2 years (45% annual probability
* The floodi i
o . .ng risk for the 25 year storm (4% annual probability (chance)) increased
P ng the current mining period. Areas within the pre-mining 25 year
ar i :
¢ now at risk of flooding every 5.4 years (19% annual probability
(chance)).
L J Th . .
¢ flooding risk for the 50 year storm (2% annual probability (chance)) increased
47 0, = A .
0% during the current mining period. Areas within the pre-mining 50 year
fl i . ’
oodplain are now at risk of flooding every 11.2 years (9% annual probability
(chance)).
The flooding risk for the 100 year storm (1% annual probability (chance)) increased
0 b, ) 5 . .
460% during the current mining period. Areas within the pre-mining 100 year
floodplain are now at risk of flooding every 21.7 years (5% annual probability

(chance)).
The likelihood of severe floods causing property damage and the potential loss of life

has increased significantly as a direct result of the failure of Cambran Coal
Corporation and AEP Kentucky Coal, LLC to propetly reclaim surface mined areas.
Catastrophic flooding similar to the magnitude experienced on July 17, 2010 can now

be expected to occur repeatedly during the typical lifespan a resident living within the

Harless Creek Watershed.
3. The representative sedimentation ponds located on Cambrian Coal Cotporation Permit Area

898-0619 were not propetly designed, constructed and maintained to teduce peak

July 17, 2010 model storm and the 10-year (10%) average

stormwater flows during the
recurrence interval storm. These data confirm that the sedimentation ponds located on
significantly reduce

Cambrian Coal Corporation Permit Area 898-0619 were inadequate to
d not protect against downstream flooding duting the July 17,

peak stormwater flows and di

2010 storm.
The change in land cover conditions associated with the Cambrian Coal Corporation and
ky Coal, LLC sutface mining operations and failure to propetly reclaim mine

AEP Kentuc
increased the water depth and flow velocities within Harless Creek durin

areas significantly
08/24/
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&“e July 17, 2010 model storm. The average flow depth increased approximately 1.25 feet
(fY) while the flow velocities in the left and right overbank areas increased approximately 54
Percent (% 0} and 31%, respectively. The increased water depths and velocities expanded the
high danger zone for the left and right overbank areas by 286% and 156%, respectively. The
high danger zones are areas where lives were in jeopardy due the combined flow depth and
velocity conditions.”® The increased flow depth and velocities exacerbated flooding within

the Hatless Creek Watershed, placed lives in jeopardy and significantly increased the
destructive energy of the July 17, 2010 flood waters.
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10 g
UM,
MARY OF DATA RELIED UPON

The follow;
owing data w i
as relied upon to develop the conclusions stated in this report

1.1
SITE INSPECTIONS

F2 ins
spected th
e e Hatless Creek Watershed on August 11, 2010 and January 19, 2011 Th
ons wer i ’ ' )
Shirp, b e attended by Mr. John Eichenberger, P.E., Mr. Jack Spadaro, Mr Justin
himp, P. ., and i ] , .
area resident Mr. Freddie Coleman. The local topography and geographic

feature v
8, Ve etative cov it
£ er, land use conditions and rnlmng ptaCﬁCES within the Harless Creek

Watershed ;
were directly observed during these inspections. During the August 11, 2010

inspection, F2
completed a flyover of the permitted surface mining operations within the

Harless C
reek Watershed. F2 also attempted to drive up Harless Creek Road, but could not

ass d ;
P ue to the flooding of Harless Creek caused by a 2-year recurrence interval storm. F2

return
ed to Harless Creek on January 19, 2011 and inspected the full length of Harless Creek

from Route 460 to its confluence with Powell Hollow.

12 BASE MAP AND AERIAL PHOTOGRAPHY DATA
were prepared using numMerous publicly

Two base site maps of the Hatless Creek Watershed
ented the Harless Creek Watershed

available data soutces. The pre-mining base map repres
mining land use condition) and
July 17, 2010 flood (current

prior to surface mining (pte- the current mining map

reek Watershed at the time of the
ase Maps were geo-referenced to Kentucky 3
d mine teclamation plan (MRP) maps for the

was manipulated using either

represented the Hatless C
tate Plane

mining land use condition). The B
tes to align with field survey data an
All data included in the Base Map
frware and data obtained from the foll

Coordina
permitted surface mines.
ARCview GIS or AutoCAD so

1. Pre-Mining Elevation Contour Da
rived from the United States G
This digital terrain model (D

from the USGS quadrangle records m
¢ available elevation data th

owing sources:

ta: Elevation contours for the pre-mining Base

eological Survey (USGS) national

Map were de
TM) is a 30-metet grl

clevation dataset (NED)_(“‘)

model based on photographs
del is considered to be the bes

aps for th

subject area. T his mo
the USGS will provide to the public.

PDL.612.567
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2. ¢ .
" urrent Minin 3 : :
g Elevation Contour Data: Elevation data and contours for the

current minin iti i
g conditions were derived from Intermap 5 meter resclution digital

elevay (5) ..
on models.” A bare earth digital terrain model (D'TM) of the Harless Creek
ere created from the

Watershed was obtained and 20 foot interval contours w
DTM.
3. Geographic  Site Features:

towns/communities were gathered from multiple sources
All geographic names were obtained from the USGS

All roads, streams, USGS gauge stations and

® Geographic Names:
Geographic Names Information System (GNIS)."? This system was
developed by the USGS and is the official repository of domestic

geographic names data for the Federal government.

Stream and River Data: All stream and river data was obtained from the
USGS through its National Hydrography Dataset."?

4. Mine Reclamation Plan Maps: Mine Reclamation Plan (MRP) maps of all
permitted surface mining areas in the Harless Creek Watershed (Surface Mine Area

Maps) were obtained from the Commonwealth of Kentucky, Department for
Natural Resources, Division of Mine Permits.? The MRP maps are scanned and
geo-referenced and made available for downloading via FTP. The most curtent

- MRP for each permitted area was downloaded and overlaid on the current mining

Base Map using ARCview GIS.
Aerial Photography: A 1-meter aetial photograph taken on July 24, 2010 was

obtained from the United States Department of Agriculture (USDA) National
Agriculture Imagery Program (NAIP)."” This aerial imagety is compiled in the
continental United States for the purpose of making digital photography available
to govetnmental agencies and the public. This imagery dataset has been projected
into Kentucky Single Zone, NAD 83, US Survey Feet, FIPS 1600. The aera
photography was then exported from ARCview GIS into AutoCAD as a hig

resolution TIFF image for use with both the pre-mining and current mining Ba

Maps.

08/24
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L3 RAINFarr RECORD

Rainfall data for the Hatless Creek Watershed was compiled from the following sources:
* Radar Data;
* IFLOWs; and

National Oceanic and Atmospheric Administration (NOAA) Point Precipitation
Estimates,

13.1 Radar Data

Radar Data from the National Mosaic & Q2 System was used to determine the depth of

rainfall within the Harless Creek Watershed for the July 17, 2010 storm."? The National

Mosaic & Q2 System collects data from a variety of soutces including 128 WSD-88D radar
sites. The Stage IT Q2 (Radar Only) quantitative precipitation estimation (QPE) was used to
quantify the depth of precipitation within the Harless Creck Watershed during the July 17,
2010 and August 11, 2010 stotm events.

132 IFLOWS

Precipitation data for the former IFLOWSs Station East Ridge High School (Station ID
CDKK2 Latitude: 37° 20' 43.0008" Longitude: -82° 19' 59.9982"), which was located
approximately 4.2 miles east of the Harless Creek Watershed, was used to develop the July

17, 2010 model storm.”” (Appendix 1)

1.3.3 NOAA Point Precipitation Estimates
Precipitation frequency estimates for the Hartless Creck Watershed were obtained from
NOAA Atlas 14, Volume 2, Version 3 NOAA Atlas 14).” The NOAA Atlas 14 serves as
the official documentation of precipitation frequency estimates and associated information
for the United States and contains precipitation frequency estimates for Kentucky. The 24-
hour rainfall precipitation depths for the 2 year (50%), 5 year (20%), 10 year (10%), 25 year
(4%), 50 year (2%) and 100 year (1%) average recutrence inter.val storms (stand;%rd
recurrence interval storms) were used with the Harless Creek hydrologic model to determine

k flows fot these standard recurrence interval storms. The recurrence interval 1s based
pea

08/24/11
PDL.612.567
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©n the probabil;
ty (chance) that the given event will be equaled or exceeded in any given

Year. For exa
mpl :
Ple, there is a 1% chance that a 100-year storm will occur in any given year

SOr
L HYDROLOGIC SOIL GROUP DATA

The distribe
wa ?::;’::C;z oufSit:e f;}’irologic.soil groups (HSG) within the Harless Creek Watershed
(NRCS) Web Soil Suir a(:) provided on the .Namtal Resources Conservation Service
distribution and 118G e:f. | Th.e survey provides detailed information on the makeup,
Watershed classification of the various soil types within the Hatless Creek
ed. These data were used to develop runoff curve numbers for land unaffected by

surface mining,

SCS RUNOFF CURVE NUMBERS
T

he SCS runoff curve numbers (curve numbers) for the pre-mining land use condition and
unreclaimed surface mine areas were obtained from the NRCS Engineering Handbook and

the SCS TR-55 Manual.®»'? The curve numbers for the reclaimed surface mined areas were

obtained from Wagner et al®®  All curve numbers were developed based on these

references, the HSG and direct inspection of the Harless Creek Watershed.

SURVEY

The hydraulic model of Harless Creek was developed using data collected during a field
survey completed by R.R. Crawfotd Engineering, Inc. in January, 2011. During the survey,
twelve (12) cross-sections were surveyed along Harless Creek from immediately
downstream of the most downstream residence up to the confluence of Harless Creek with

Oney Fork. All survey data was collected in Kentucky State Plane South, NAD1983

Coordinates. The copy of the survey coordinate points is included in Appendix 1.

FLOOD HAZARD CLASSIFICA TION

ublished by the U.S. Bureau of Reclamation (USBOR)
July 17, 2010 model storm due to water depth-velocity conditions

(9 The Hatless Creek Hydraulic Model was used to

Guidance p was used to evaluate the
hazards created by the

within Harless Creek overbank areas.
calculate the water depths and flow velocities along the length of the Hatless Creek Stud

08/24/1
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Ares. 1
% These water depth and flow velocities were compared to the BOR published depth
velocine . . ;i
clocity flood danger level relaIJonsths for passenger vehicles, mobile homes and houses
s Creek

built on foundations to identify where high danger zones existed within the Harles
Overbank are, during July 17, 2011 model storm. A high danger zone is defined as a

location where lives are in jeopardy due a combination of flow depth and velociry.

08/24/11

10
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3.0
RESULTS AND OPINIONS

3.1 P
'E.
AK STORMWATER RUNOFF EVALUATION

Ii‘; S:f: ilhﬁ:ﬁ;g operations of Cambrian Coal Corporation and AEP Kentucky Coal,

| arless Creek Watershed and the failure to properly reclaim permitted
surface mine areas resulted in a 44% increase in peak stormwater runoff for the Harless
Creek Watershed based on the July 17, 2010 model storm. The peak stormwater runoff for
the pre-mining condition was approximately 3,020 cubic feet per second (cfs) and increased
to 4,360 cfs during the current mining condition. ‘This increase in peak stormwater runoff
exacerbated flooding during the July 17, 2010 storm event and significandy increased the

destructive enetgy of the flood waters.

_watershed areas increased significandy from the
nditions based on the July 17, 2010 model
The seven sub-watershed areas included
Permit Nos. 898-0660 & 898-0649), Slate
No. 898-0649), Right Fork Hatless Creek

The peak stormwater runoff for seven sub

pre-mining to the current mining land use co
storm and standard recurrence intetval storms.
Burnt Tree Hollow (Sub-watershed Area # 15,

Dump Hollow (Sub-watershed Area # 10, Permit
S-39 contributing area (Sub-watershed

(Sub-watershed Area # 7, Permit No. 898-0649), S
~watershed Area # 11, Permit

Area # 13, Permit No. 898-0919), SS-33 contributing area (Sub
~watershed Area # 8, Permit Nos. 808-0618 & 898-0619),

No. 898-0919), Oney Fork (Sub
619). The flows

_watershed Area # 5, Permit Nos. 898-0618 & 898-0

and Frankie Fork (Sub
Table 3. These increased peak

d areas are summarized in
ooding during the July 17, 2010 storm event and will

atless Creek Watershed now and in th

for the seven sub-watershe
stormwater yunoff flows exacerbated fl

result in mote frequent and intense flooding in the H

future.

al Kentucky, LLC failed to properly surface

sian Coal Corporation and AEP Co
17, 2010 flood. The failure

e Hatless Creek Watershed priot fo the July
mined areas increased the runoff potential and

pro
ak stormwater runoff flows. This exacerbated flooding during the July 17, 2

higher pe
storm €vent, significantly increased the flood’s destructive energy and widespread dam
08/2

17

Camb

areas within th
caused significa

perly reclaim surface
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The failur
et ; :
o propetly reclaim surface mined areas is corroborated by Kentucky Division of

Mine Enf
o orcement and Reclamation (DMR) records and the direct inspection of surface
mining actvities.
L] 1 .
n August 2010, the DMR cited the Cambrian Coal Corporation Permit No. 898-
0 ; "
619 (Non-Compliance Number 53-2478) for failing to complete contemporaneous

reclamation wortk in six mine increments within the prescribed time period. The
failure to propetly reclaim these areas exposed these high runoff areas to the July 17,

2010 storm. F2 inspected Permit No. 898-0619 in August, 2010 and observed

widespread erosion damage. This confirmed that the Cambtian Coal Corporation’s
runoff

failure to complete contemporaneous reclamation wotk increased the peak

flows from the surface mine areas which significandy increased flooding during the

July 17, 2010 storm event.
e During the August 2010 inspection of the H

large reclaimed surface mine areas with poortly vege
These conditions wete

atless Creek Watershed, F2 observed

tated surfaces, significant erosion

present in both the
(Table 1).

damage and numerous landslides.
al Cotporation and AEP Kentucky Coal, LLC sutface mines

e confirms that the Cambrian Coal Corporation and
reclaim these surface mine areas which

peak panoff flows

Cambrian Co
The widespread erosion damag

AEP Kentucky Coal, LLC failed to propetly

increased the runoff potential and significantly increased the

during July 17, 2010 storm.

+ Cambrian Coal Corporation and AP Kentucky Coal,

e Hatless Creek Watershed, which
g the July 17

The surface mining operations fo
ersely affected the hydrologic balance of th
+ runoff and exacerbated flooding durin
al Corporation have failed t

LLC have adwv

increased cumulative peak stormwate

AEP Kentucky Coal, LLC and Cambrian Co
tect the hydrologic balance outside the pe

peak stormwa

2010 storm event.
take the adequate measures Necessary to pro
areas as required by 405 KAR 16:060(1)(a) and which has increased the

flows and the likelihood of destructive flooding. This increased risk will continue into

the surface mines are properly reclaime
rian Coal Corporation and AEP Kentucky

d. Further surface disturbance wi

future unless

the Hatless Creck Watershed by the Camb
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T i . =y
he failure to propetly reclaim surface mined areas is corroborated by Kentucky Division of

Min . . . ;
¢ Enforcement and Reclamation (DMR) records and the direct inspection of surface

mining activities.

* In August 2010, the DMR cited the Cambrian Coal Corporation Permit No. 898-
0619 (Non-Compliance Number 53-2478) for failing to complete contemporaneous
reclamation work in six mine increments within the prescribed time period. The
failure to propetly reclaim these areas exposed these high runoff areas to the July 17,
2010 storm. F2 inspected Permit No. 898-0619 in August, 2010 and observed
widespread erosion damage. This confirmed that the Cambrian Coal Cotporation’s

off

failure to complete contemporaneocus reclamation work increased the peak run

flows from the surface mine areas which significantly increased flooding during the

July 17, 2010 storm event.

e During the August 2010 inspection of the Hatless Creek Watershed, F2 observed

large reclaimed surface mine areas with pootly vegetate
These conditions were present in both the

d surfaces, significant erosion

damage and numerous landslides.

Cambrian Coal Cotporation and AEP Kentucky Coal, LLC surface mines (Table 1)

The widespread erosion damage confirms that the Cambrian Coal Corporation an
AEP Kentucky Coal, LLC failed to properly reclaim these surface mine areas whic

increased the runoff potential and significantly increased the peak ranoff flo

during July 17, 2010 storm.

The surface mining operations for Cambtian Coal Corporation and AEP Kentucky C
LLC have adversely affected the hydrologic balance of the Harless Creek Watershed, w
increased cumulative peak stormwater runoff and exacetbated flooding during the July
2010 storm event. AEP Kentucky Coal, LLC and Cambtian Coal Cotporation have fail
take the adequate measures necessary to protect the hydrologic balance outside the p
uired by 405 KAR 16:060(1)(2) and which has increased the peak storm

areas as req
flows and the likelihood of destructive flooding. This increased risk will continue in

future unless the sutface mines are propetly reclaimed. Futther surface disturbance

the Harless Creek Watershed by the Cambtian Coal Cotporation and AEP Kentuc
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LL¢ surface mining Operations will adversely affect the cumulative hydrologic balance and

furthey €Xacerbate these rigks,

FLOOD FREQUENCY £ VALUATION

The frequency and intensity of flooding within the Harless Creek Watershed has been
g operations of Cambrian Coal Corporation and AEP

€Xacerbated due to the surface tinin
Kentucky Coal, LLC. The specific increases in the peak flow and flood recurrence interval

storm for the standard recurrence interval storm are summatized below and in Table 4.
These results confirm that the Cambrian Coal Corporation and AEP Kentucky Coal, LLC
surface mining operations have adversely changed the hydrologic conditions for significant
Portions of the Harless Creek Watershed and failed to properly reclaim the surface mined

areas. This hag adversely affected the cumulative hydrologic balance for the Harless Creek
Watershed such that ﬂooding will occur more frequently and with greater intensity.

increased by

The flooding risk for the 2 year storm (50% annual probability (chance))
during the current mining period. Areas within the pre-mining 2

more than 200%
year floodplain are now at risk of flooding more than once a year.
5 year storm (20% annual probability (chance)) increased

® The flooding risk for the
450% during the current mining period.

floodplain are now at risk of flooding every 1.1 yeats

(chance)).

Areas within the pre-mining 5 year
(91% annual probability

The flooding risk for the 10 yeat storm (10% annual probability (chance)) increased

o
450% during the current mining petiod. Areas within the pre-mining 10 year
floodplain are now at risk of flooding every 2.2 years (45% annual probability
(chance)).
® 'The flooding risk for the 25 year storm (4% annual probability (chance)) increased
mining 25 year

470% during the current mining petiod. Areas within the pre-
floodplain ate now at risk of flooding every 5.4 years (19% an

(chance)).

nual probability

08/24/11
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The flooding risk for the 50 year storm (2% annual probability (chance)) increased

during the current mining perod. Areas within the pre-mining 50 year

470%
floodplain are now at risk of flooding every 11.2 years (9% annual probability

(chance)).
The flooding risk for the 100 year storm (1% annual probability (chance)) increased

L ]
460% during the current mining period. Areas within the pre-mining 100 year
floodplain are now at risk of flooding every 21.7 years (5% annual probability

(chance)).

The likelihood of severe floods causing property damage and the potential loss of life has
increased significantly as a direct result of the failure of Cambrian Coal Corporation and

AEP Kentucky Coal, LLC to propetly reclaim surface mined areas. Catastrophic flooding

similar to the magnitude experienced on July 17, 2010 can now be expected to occut
repeatedly during the typical lifespan of a resident living within the Harless Creek Watershed.

SEDIMENTATION POND PERFORMANCE EVALUATION

Three sedimentation ponds, $8-32, $S-33 and S$S-39, are located at the base of hollow fills
on the Harless Creek side of Cambrian Coal Corporation Permit Area 898-0619. One
representative sedimentation pond, S§5-39, was evaluated to determine its capacity to reduce

peak flows from the July 17, 2011 model storm and the 10-year (10%) average recutrrence
interval storm. SS-39 reduced the peak stormwater flows by only approximately 12%.

Therefore, SS-39 did not protect against flooding during the July 17, 2010 storm and does

not meet the basic requirements of 405 KAR 16:090 Section 3.(2)(a).

In July 2010, following the July 17, 2010 flood event, the Kentucky Division of Mine
Enforcement and Reclamation (DMR) cited the Cambtian Coal Corporation Permit No.
898-0619 (Non-Compliance Number 53-1556) for allowing the sediment level in $8-39 to
exceed the cleanout capacity elevation as set forth in the permit plan. This failure to
adequately maintain SS8-39 further reduced its peak flow reduction capacity. During the
January 2011 inspection, F2 noted that §8-33 was constructed with only a spillway and no

culvert outlet. The lack of a culvert outlet would significantly reduce SS-33’s capacity to
08/24/11
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Contro] eak
Peak stormwater flows, These data confirm that the sedimentation ponds located on
rmit Area 898-0619 were inadequate to significantly reduce

Cambriag Coal Corporation Pe
Peak st i
stormwater flows and did not protect against downstream flooding during the July 17,

2010 storm.

HARLESS CREEK HYDRAULIC MODELING
The accuracy of the Hatless Creek Hydraulic Model was confirmed by comparing the

computed water surface elevations for July 17, 2010 model stotm with three known high
July 17, 2010 flood. The high water marks were located on three

water marks from the
se - ¥
barate structures located within Harless Creek overbank areas that were not destroyed

outtight during the July 17, 2010 flooding. The elevations of the high water marks were
2011 survey data (see Section 1.6). Photographs of the

determined based on the January,
high water mark locations are provided in Appendix 3. At all three locatdons, the computed

total water depths were within 1 to 5% of the measured high water marks. These data

confirm that the Harless Creek hydraulic model accurately represented flood flow conditions

within Hatless Creelk.

The Harless Creek hydraulic model was also used to evaluate flood flows with Hatless Creek
during the August 11, 2010 storm. On this date F2 observed significant flows within Harless
Creek and evidence of minor overtopping of Harless Creek (Appendix 3). According to

the Stage II radar data, the August 11, 2010 storm was a 2-yeat recurrence interval storm.

Similarly the Harless Creek hydraulic model results for the 24-hour 2-year recurrence interval
storm showed that no flooding occurred during the pre-mining condition and minor

overtopping of the Harless Creek channel during the current mining land use condition.
This is consistent with the results of the Flood Frequency Evaluation (Section 3.2) and
confirms that the Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface mining

operations have adversely affected the cumulative hydrologic balance such that flooding of

Harless Creek will occur more frequently and with greater destructive energy.

Representative cross-sections from July 17, 2010 Harless Creek hydraulic model wete used
to evaluate the water depth, flow velocities, and extent of the high danger zones for the right
08/24/11
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and lefi ;
¢t overbank areas during the pre-mining and current land use conditions (Appendix

4). T sor .
) he majority of the residences impacted by the July 17, 2010 flood wete located within
The high danger zones were delineated based on USBOR published

these overbank areas.
depth_ i ionshi
epth veloqty flood danger level relatloﬂShlPS for passenger vehicles and identify locations

where the combined destructive energy of the flood flow depths and velocity put lives in

Jeopardy.”? The destructive enetgy of flood flows was also evaluated based on the USBOR
dep th-velocity flood danger level relationships for mobile homes and houses built on

foundations. The Harless Creck hydraulic model results confirm that the Cambrian Coal
Corporation and AEP Kentucky Coal, LLC surface mining operations exacerbated flooding
duﬁng the July 17, 2010 model storm and significantly increased the flood’s destructive
energy within the Harless Creek overbank areas by significantly increasing the depth and

velocity of the flood flows. In summary,

Flow Depth: The flow depth increased by an average of 1.25 ft during the July 17,
2010 model storm due to the Cambrian Coal Corporation and AEP Kentucky Coal,

LLC surface mining operations. The increased flow depths increased flood related
damage during the July 17, 2010 flood by increasing the area inundated by flood

waters as well as the destructive enetgy of the flood watets.
Flow Velocities: The flow velocities in the ovetbank ateas wete increased during the

®
July 17, 2010 model storm due to the Cambtian Coal Corporation and AEP

Kentucky Coal, LLC surface mining operations. The average velocity for the left
and right overbank areas of Harless Creek increased by 53% and 31%, respectively

during the current mining condition. This increase in flow velocity significantly
increased the destructive energy of the July 17, 2010 flood and the associated flood
related damages.

High Danger Zone: The increased flow depths and velocities within the Harless
Creek overbank areas significantly increased the extent of the high danger zone
(locations where lives were in danger). The average width of the high danger zone
for the left and nght overbank areas increased 286% and 156%, respectively. The

elevated flow depths and velocities created high danger conditions for houses built

on foundations, mobile homes and passenger vehicles. The increased peak
08/24/11
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Stormwater runoff resulting from Cambrian Coal Corporation and AEP Kentucky
Coal, LLC surface mining operations increased the high danger zone for the Harless
Creek overbank areas, exposed the residents of Harless Creek to life-threatening

conditions and exacerbated the destructive energy of the July 17, 2010 flood.
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TABLE 2

Sub-
ub-Watershed Areas Characteristics for the Pre-Mining and Current Minin
Land Use Conditions ?
Harless Creek Watershed
Pike County, Kentucky

Pre-Mining Current Mining
Drai Total | Composite Total -
Arr:;ge Area Cuprve grainage TA‘:t:: Mirierd Wining e
(acre) Nuirshsr Area (@cro) Area Type® b(l."uwe .
- ; (acre) umber
37.71 58.5 1 36.69 0.00 -
< 87.90 63.0 2 %8>
< : 85.26 3.50 3 | 637
110.01 60.1 3 114.18 2.28 3
= T | 605
26 60.9 4 74.93 5.47 3 | 622
5 316.32 62.7 5 180.04 13.69 ‘ - J( 62.0
5A 19568 | 172.23 3 832
6 106.62 60.6 6 105.01 14 .56 3 | 628
7 332 81 61.0 7 130.50 12.15 3 + 63. 2
7A 19800 | 177.15 3
8 112.75 62.8 8 111.89 25.46 1,3 | 67 .7
9 48.94 57.4 9 48.94 7.63 1 | 622
10 200.67 3719 | 23 ’\. 66.0
10 307.76 65.2 10A 105.09 60.51 2,3 73.4
11 60.83 64.9 11 60.83 50.21 1 | 876
12 17.32 56.7 12 14.91 0.00 - | 567
13 26.53 66.1 13 29.73 22.80 1 84 .1
14 11.99 57.8 14 10.19 0.00 - 57.8
15 6165 | 11.00 | 23 66.9
1 180.80 s 15A 118.07 59.75 3 76.4
16 48.14 67.9 16 4917 32.88 1 | 84.3
17 287.14 66.2 17 284.97 747 23 718
18 120.22 65.4 18 120.62 46.59 1,23 74.4
NOTES:
@ Mining Type

1: Active Strip Mining (CN: 93)
2: Active Contour Mining (CN:87)
3: Reclaimed Mined Areas (CN:87)

>pL.612.567
rable 2




1 AInr) aseadu| adad

(010 ‘L
T/L
weol_| %6t L tenny | OWOU/LULE
=TT | L Cwsor | RV _L T pge | BuMIA MRS ot0z/LT/L
[ el | R T gel Vs } Co oz BuluIN-34d
I A R R I A [1ah-00T) 25€242UI W13
e | oot | 8 WIT %G5S 1eah-00T
= %G8 %0ET %ELC v SUIUNA JURAIND
%952 %¥81L = =TT ves | w6 | 6tv %i‘ JeaA-001
vEL [ 6B ~—p1 | see | VEV 00€ LLt [Jeah-0g) @s5e2.0ul JU3243d
5 g0% %l | %1C %E9 189A-05
= %Il? | %6 | %vT % = Guuyuend | dEeRUs
Ll 192 474 8t6 144 l.\lrmmh I B % 1eah-0s
||mmﬂm —t2s | eon | sz | 6EE 92z Mn.m s
%BEE %E9T %S0T %ITE %LE %90¢ = SUILIA JU4InD JeaA-qT
pee 291 0LL Eet ST B, B A 189A-GT
s 79 6L L81 T %e6 (1eaA-QT) seaL0U| JUIJ3d
%oer | %09 | %LTT | %Ilv %Iv % L ST eI T
08T 60T 185 | 8 16 £ eah-
¢ 1. D o €11 I91 V6 SoT SuiuN-2.d 1 01
ST 6¢
1e9A-G) asealdu| Juadlad
%555 | %6y | %SST | %SSS %ES %865 %6TT mc_ss_m. :85.‘“ e
29 61 SL vSY 65T €8¢ 16T ) :
01 14 67 69 0T 5§ 69 BujuyN-aid leah-g
%8/8 | %E€/8 | %STT | %S00T %98 %ILTT %981 (1eaA-7) aseasdu] Juddiad
1 11 6€ SIE 68 19 €6 duuiy uaLINn) 1edh-7
B T 41 67 8y 114 €€ Sulun-a.d 1e9A-7
6190-868 | 6¥90-868 0990-868
! oco | 6790-868 — | 6¥90-868
GI90-868 | 6790 8681 o ropaime| oPo0 088 6790-868
e e MO||OH .
ssajde
WEESS | EESS | huo| MO | duna V_E_Em_m MOJ[OH uoipuo) asn puel | uaa3 uonendald
ahjuely dlels | 9811 3wng
EaJy SUI 20enS pajliwlad Jualpes3dn/ealy paysialepm-qns

SULIO}S [BAJS)U| 83UBIINOBY Jeo A-
suofiipuo) es pue Bujui uauny pue Bujuyy

fyonyuey ‘Ajunog ayig
Paysiajep %eau) ssajiey
00} ‘0S ‘SL ‘0L ‘G ¢

t€37avl

Z pue ulos japoly 0102 ‘2L AInp Buung
~8ld 9y} Joj sealy paysisjep-

ans aAnejussaiday Joj smoj4 Houny jeaq




%05t

%00¢ <

%002 <

UOIIpUOD 8S pueT]
Buiuly Juaund o) Buluiy-aid
woJ} ysry Buipoolq aseaidu]

L'le

00}

A v's

A4

L'l

> b>

(JesA) uoyupuod

asn pue Buluipy Jusnd

uo peseg ule|dpool4 Buiulpyy
-ald jo Asuanbai4 Buipooj4

065Y

08 T4

eeLe 9v62

0l

v.0¢

(Jeap) uonipuo)
asM pue Buiup-aid uo

esie

Liie LGS

01S1L

16 €99

psseg uleid pool4 Buluin-aid
uonpuog asn pue buluy

856

009

(%)
sieak 001

(%2) (%%)

{%01)

(%02)

29¢

00l

JualNg - (s)0) mol4 yead
uonIpuoy asn puen

(%08) Z (%004)

sJedh gz

JUBAT W10)g Inoy-pz SJS Je
I B paseq Suolipuoy Buyuy

sieah )

sieak g

Aonjuey ‘funog ayiy
Paysiajep yeaiy SSalJey
Aju) 9ousindey deay (9
W uauing pue Bujuiy

v 31avl

(%08)
sieal g

e - SERESE R

(%001)
Jeaj L

1) 001 pue (%z) og
~31d Woy ysiy Buipooy

Buiuin-aud - (s10) moj4 yeay
i(edoueyg)

Angeqouq fenuuy o} wioyg
|EAIS3U] BoUBLINDDY INOH-pZ

(%¥) 2 (%01) o1 (%S2) g
1 Pue mo|4 yeagy ui abueyy



