KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 201 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: 9023 LocaTion: Bigbone, KY
PROGRAM:
station #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
——{oate: 3/30/2016| TIME
Verify Site LAT/LONG vs GPS  [JYES [JNO lN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) Perennial
[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) [ Intermittent
WEATHER 1o  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Hastherebeen [ [0 Heavy rain [[] Surface Mining [ Construction [ Forest
ascouringrain M 3 Steady rain [ Deep Mining [J Commercial [W) Pasture/Grazing
intelast14 [ [ Intermittent showers | [J Oil Wells [ Industrial 0 silviculture
days? i [X] Clear/sunny [J Land Disposal [J Row Crops [ Urban Runoff/Storm Sewers
[ Yes[@ No O O Cloudy [ Residentiat
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width ) ft HYDRAULIC - Dominate Type:
Maximum Depth 1% ft |  STRUCTURES IS:IT‘];EAM FLOW | M Treesll Herbaceous CHANNEL
Reach Length D m | [J Dams 0 e Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [ Bridge Abutments Low Number of strata Dom. [ Dredging
(No. Sampled in Reach) [ Island O] High Tree/Shrub Taxa Channelization
[ Waterfalls Normal (CJFull @ Partial)
2 iffle 1 1 @ Other: Poa sp., Taraxacum officinale
Riffe ! _Run ! Pool | Culvert p Caloert
P-CHEM Instrument Used: Date Calibrated:
Temp(°C), D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [] QuaiMHC [] Other [] Visual Assessment Lead Collector:
Fish [JBPEF [ Seine (] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [J Other: Lead Collector:
Invertebrates  [] 1m’ [J Qual (] Other: Lead Collector:
[ 20 Jab (#Jabs: Cobble Snags _ Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem ] Acid/Alk [ Bulk [ Nutrients [J Metals [] Low Hg Lead Collector:
] Herbicides [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate (JEst. [JP.C. |Riffle 40 % Run 30 % Pool 30 % Reach Total
Silt/Clay (<0.06 mm) 40
Sand (0.06 — 2 mm) 20
Gravel (2-64 mm) 20
Cobble (64 — 256 mm) 10
Boulders (>256 mm) 5
Bedrock 5
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land owner deniat [ Dry OToo deep/Impounded
[ site not found/Secluded ~ [JUnsafe
O other (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 202 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1.Epifaunal Greater than ’U?o of substrate m@ mix of stable habitat,
Substrate/ favorable for epifaunal well-suited for full
Available oqlomfgmnon andbﬁsh cgﬁr; cglomzatl}?:bp;tefpual; o ioh, e e
mix of snags, submerged logs, | adequate habitat for mix of stable habitat; i
Cover unmdercutbﬁkass 'cobb% or maeicll!tenamt:‘e gg pppullations; gabjtaé%vail?gility lfersesq thanl };ﬁ‘s ;t“-ah“agg;f iﬁtxiggsb-‘mt'
other stable habitat and at resence of additional esirable; substrate frequentl P
stage to allow full colonization ls:.ubstrate in the form of new | disturbed or removed. Y | substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for
12 are not new fall and not colonization (may rate at high
Score transient). end of sgl;le).
2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder | Gravel, cobble, and boulder | Gravel, cobble, and boulder
surroun y fine sediment. icles are 25-50% icles are o cles are more than 75%
inded by fine sediment. | particl 50% particl 50-75% particl than 75%
8 a,pyenpg otf c_ol;ble provides surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Score iversity of niche space.
3.Vel ATl.four velocity/depth ; :
Depth Regime | egimes presen Glow-decp, | SRS ef et eines, | Ouly 2ofUC RIS ) Dominated by 1 velociy/
:L‘;‘l‘l’;s‘b‘)’ 1?&‘?]5:?? ’rﬁ}sst- missing, score lower than if | shallow or slow-shallow are geptl; regime (usually slow-
Ale 3 > | missing other regimes). missing, score low). ;
Score 12 deep is > 0.5 m.) issing oth imes) issi low) £
4. Sediment Moderate deposition of new Heavy deposits of fine
Deposition Little or no enlargement of | Some new increase in bar g:fx%::gﬂg&%’;;“f&_’g%ﬁ} mat:r)i,almreased bar
islands or point bars and less | formation, mostly from gravel, 50-80% for low- ’dient) 0}’- development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% = bott;m aﬂ'ectg'asediment (80% for low-gradient) of the
dient streams) of the (20-50% for low-gradient) of devosits at obstriictions bottom changing frequently;
ttom affected by sediment | the bottom affected; slight cog‘s’trictions and bends: pools almost absent due to
deposition. deposition in pools. '“°d§1"“° defaosition of faools alelgsot:?gx:‘l sediment
Score prevalent. :
Fﬁ
%,c"'g'.',‘,ﬂ, Water reaches bass of both Water fills >75% of the Water fills 25-75% of the Very little water in channel
ow S lower banks, and minimal ; : o ; . :
amount of channel substrate is available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
2 10 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
ore :
6.Channel iats
Some channelization present, et : :
A ually i areas of orige. | Chamelizatioymey e, | Banks shored s gabion o
Channelization or dredging abutments; evidence o t horing structure: t geam e athich * ol'z:d and
absent or minimal, stream channelization, i.e., dredging, |58 STUCILICE Preserd on e e T oo
it o mal Gatteny (greater than past 20 yr.) ma th banks; and 40 to 80% of | disrupted. Instream habitat
11 p : b%m?'csent, bulzafecenty -) MY | stream reach channelized and greatly altered or removed
presea UL disrupted. entirely.
Seons channelization is not present.
Occurrence of ites relatively
R Euar el S
» tween riffles divi ional riffle or 3
(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some %%]"f':,“y-g]n flat watﬁrg{ar
(generally S to 7); variety of | infrequent; distance between | habitat; distance between ?iistagceri;etvevse'egor‘i’trﬂ as Wog
habitat is key. In streams riffles divided by the width of | riffles divided by the width of divided by the width :fthe
where riffles are continuous, | the stream is between 7 to 15. | the stream is between 15 to Oy LIS
12 lacement r:tln bobglders, or other 25, streaim is a ratio of 223.
arge, natural obstruction is
Score important.
R
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
S Banks stable; evidence of Unstable; many eroded areas;
Stability erosinaTor bank Tuilire ahsent Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent alon,

6 or minimal: little potential for | Small areas of erosion mostly | of bank in'reach has areas of | straight sections and bends;
e fitireToroblems %% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 6 aﬁ'ecteg i reach has areas of erosion. during floods 100% of bank has erosional

7 scars.
9. Vegetative
Proicon | Morethan 0% of e sream | 1020% Ooversa by natws. | 50-70% ofthe stream bank
ank surfaces and immediate | surfaces cove! native -70% of the stream
3 riparian zone covered by vegetation, but one class of | surfaces covered by %::i ?;nfafég?scgfggdsgmm
native vegetation, including | plants is not well-represented; | vegetation; disruption R eretation disruvtion o}’
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil trgam BarE gtati =i
LB ... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation ii gh; ve elmior% s gees VEr
RB vegetative disruption throu, potential to any great extent, | common, less than one-half of | o= = s 500 oo eterg
grazing or mowing minimal or | more than one-half of the the potential plant stubble lesslinaverase stut;gl o hei‘;)t
3 :ﬂt eveigem; almost all Yllams potential plant stubble height | height remaining. B ;
owed to grow naturally. remaining.
10. Riparian
Vegetative Width of riparian zone >18 . LI " ik
Zone Width | meters; T (ie, |Width of riparian zone 12-18 | yigeh of riparian zone 6-12 | Width of riparian zone <6
parking lots, roadbeds, clear- E&etgzs(,e‘ljnuzrgzg g:}:lvmes have | meters; human activities have \'féet:gﬁgn G ppaan
LB _(_) _________ ;::‘t;,a(l:mn:a 3; crops) have not miﬂimally. y impacted zone a great deal. actglvities, uinan
Total Score NOTES/COMMENTS:

89




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 203 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S025 LocaTion: Bigbone, KY
PROGRAM:
station #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF ' TIME Start:
Lo - DATE: 3/30/2016 | TNE
Verify Site LAT/LONG vs GPS  [JYES [JNO ENA Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [®] Partially Exposed (25-50%) | [] Perennial
([ Partially Shaded (50-75%) | [] Ephemeral
LONG {J Fully Shaded (75-100%) [M]} Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [0 Heavy rain [ Surface Mining [ Construction [ Forest
ascouningrain 1 [ Steady rain [ Deep Mining [ Commercial [ Pasture/Grazing
in the last 14 O [J Intermittent showers | [J Oil Wells [ Industrial O Silviculture
days? . & [zl Clear/sunny [ Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
OYeslNe [ O Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth fi STRUCTURES E"I;EAM FLOW | [ Treesill Herbaceous CHANNEL
Reach Length w0 m | O Dams WP o’z . O Grasses[J Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [W Bridge Abutments O Low Number of strata Dom. [] Dredging
(No. Sampled in Reach) [ Island [ High Tree/Shrub Taxa Channelization
O waterfalls ] Namai = ([@Full [JPartial)
1 Riffle ® Run2 Pool | O Other Dlpsacus Sp,
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/) %Saturation ____pH(S.U) Cond. Turb.
Sample Collection Verification
Algae Sample: [ QualMHC [ Other [ Visual Assessment Lead Collector:
Fish [IBPEF [ Seine [J Other Time: BPEF Seine Lead Collector:
Habitat O RBP [ Substrate [J Other: Lead Collector:
Invertebrates ] 1m® [JJ Qual [J Other: : Lead Collector:
[[1 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: ; Lead Collector:
Water Chem [ Acid/Alk [J Bulk [] Nutrients [] Metals [[] Low Hg Lead Collector:
[ Herbicides [] Pesticides [] Ortho P [[] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate @Est. (JP.C. | Riffle 10 % Run? % Pool 89 % Reach Total
Silt/Clay (<0.06 mm) 50
Sand (0.06 — 2 mm) 10
Gravel (2-64 mm) 20
Cobble (64 — 256 mm) 15
Boulders (>256 mm) 5
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land ownerdeniat  [J Dry OToo deep/Impounded
[ site not found/Secluded Ounsafe
O other (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 204 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S§i504 3D P es 0
Greater than 700 OF substrate ] 40-100% MIX of stable habitat;
éfbgitﬁ::lal favorable for epifaunal well-suited for full _
Available cqlomfzatnon andbﬁsh cg(\ﬁr; cglomzt:n}?:bptgtefnnal; i e !
mix of snags, submerged logs, | adequa itat for o mix of stable habitat; .
Cover u?hdemutb?g?ika% .cobb% or maei(llnemmt;_e gg pppullations; gab_imlt, fvail?)t;ility lt?rsseq thantl };‘&s g}‘;‘"&%’ m&ig{"g‘mt
other stable habitat and at resence of additional esirable; substrate frequently ’-
stage to allow full colonization gubstmte in the form of new | disturbed or removed. substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for
o 8 are not new fall and not co!’on;zatl(lm) (may rate at high
ore transient). end of scale).
2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% particles are more 75%
6 ?yen.ng oit: cpll)_lble provides surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score iversity of niche space.
3.Velocity, | AN four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat ; ,
Depth Regime | SBimes present (slow-deep, | brecen (if fast-shallow is | regimes present (if fast B oy s

shallow). (Sow is <03 mys, | Missing, score lower than if | shallow or slow-shallow are deg ) g Y

Score 5 deep is 305 m.) ; > | missing other regimes). missing, score low). P)-

p—

4. Sediment Moderate deposition of new Hea: .

: vy deposits of fine

Deposition Little or no enlargement of Some new increase in bar g‘azﬁi’ mﬂg&msefd_";%%} material, glc::reased bar

islands or point bars and less | formation, mostly from gravel, o, i ¢ | development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% gg fgtt/on forégewgggdé%qt) °ft (80% for low-gradient) of the
dient streamszJ of the (20-50% for low—gradipnt) of deposits g: gbstructl’osns 1ment | hottom changing frequently;
Gotomateced by ediment | hebotom atecet alht' | ofcies, and bon | POl almostabent o
7 POSINOn. PO POOS: mode{ate deposition of pools | aneition
Score prevalent. :

5. . :

plfaa;;::,s g:::: mig“ggﬁ&fm{h Water fills >75% of the L Water fills 25-75% of the Very little water in channel
afmount'of.ohi T SUbStRate is available channel; or <25% of | available channel, and/or riffle | and mostly present as standing

b 6 exposed" CHSIN channel substrate is exposed. | substrates are mostly exposed. | pools.

ore i

p—

6.Channel i

Alteration Sone ;?m;%';igngm Channelization may be Banks shored with gabion or
Channelization or dredgin, abutments: evidence o ¢ extensive; embankments or cement;, over 80% of the

SO0 CIECEIg prasieddos : shoring structures present on | stream reach channelized and
absent or minimal; stream channelization, i.e., dredging, % vy : .
with normal pattern (greater than past 20 yr.) ma both banks; and 40 to 80% of | disrupted. Instream habitat
3 patiem, bgerearesent, blﬁarsecenty -)MaY | stream reach channelized and greatly altered or removed

R A Felizations ot present, | disrupted. entirely.

Occurrence of riTes relatively
tween riffles divi casional riffle or 2

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some g‘ea‘i‘fﬂlﬁg{gm V;?tﬁ;l%a ?
(generally 5 to 7); variety of infrequent; distance between | habitat; distance between distance betwe’egoriﬂ‘les L,
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | 5ivided by the width of th
where riffles are continuous, | the stream is between 7 to 15, | the stream is between 15 to . s e

lacement of boulders or other 25. stream is a ratio of >25.

large, natural obstruction is

Score important.

———

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank e Unstable; many eroded areas;
Stability gmnsgb&?(v}gﬁﬂg :tfsent Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas fréquent alon

3 or minimal: little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
1B SRR CTETI RIS 2%.,/ of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 3 aﬂ"ecte'ch ] 2 reach has areas of erosion. during floods. 100% of bank has erosional
i scars.
9. Vegetative
Protecion DA ey St et ]| Ariates e o R 12 | 50:708% ot bank
surfaces and immediate | surfaces cover native % of the stream

8 riparian zone covered by vegetation, but one class of surfaces covered by ]l;::ls( tshtfrltl'aig?cgsmedm

native v?etation, including plants is not well-represented; | vegetation; disruption epetation: disrii gre &

trees, understory shrubs, or disruption evident but not obvious; patches of bare soil ‘s,trgam Bank e gmg" 8

LB ..._..... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation high ecent or% fias gge Yy,
RB vegetative disruption throu; potential to any great extent; | common; less than one-half of oy e S Teentimet f i

grazing or mowing minimal or | more than one-half of the the potential plant stubble lesslintaverans smbbleel?:i ght

8 nﬁt e\gddent; almost all ?‘lams potential plant stubble height | height remaining. Tag 3

allowed to grow naturally. remaining.

10. Riparian
Vegetative " | Width ofriparinn z0ne >18_ | i ofriparisnzone 12:18 | Width of riparian zone <6
Zone Width meters; human activities (i.e., JCUloLTIpaaniZone, Width of riparian zone 6-12 JCELOLTIPANAN 20085

parking lots, roadbeds, clear- ;neters,e(liluman acltwmes have meters; human activities have meters: li g OntioHiparian
B 3 cuts, lawns, or crops) have not | Impacted zone only impacted zone a great deal. | Yégetation due to hurman
.............. impacted zone minimally. activities.
Total Score NOTES/COMMENTS:

69
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 205 of 429
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S028 LocaTion: Bigbone, KY
PROGRAM:
station #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME Start:
[ = DATE: 3/ 30/ 2016 (24hr)
Verify Site LAT/LONG vs GPS  [JYES [NO @IN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) Perennial
Partially Shaded (50-75%) [J Ephemeral
LONG O Fully Shaded (75-100%) | [ Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [ [0 Heavy rain [ Surface Mining [ Construction [ Forest
ascounngmin M [0 steady rain [ Deep Mining [ Commercial [0 Pasture/Grazing
in the last 14 O O Intermittent showers | [J Oil Wells [ Industrial [ silviculture
days? o = [zl Clear/sunny [0 Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
[ Yes[ll No (| O Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 10 ft HYDRAULIC STREAM FLO Dominate Type:
Maximum Depth 3 ft STRUCTURES O Dry il Trees[l Herbaceous CHANNEL
Reach Length 18 m | [J Dams O Pooled [ Grasses[ll] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [ Bridge Abutments Eliow Number of strata Dom. [ Dredging
(No. Sampled in Reach) O 1sland O] High Tree/Shrub Taxa Channelization
O waterfalls Sl ’ (CJFull @Partial)
2 Riffie! Run?! Pool Other:Bridge culvert Acer negundo, Lonicera sp. Bridge
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [J QualMHC [] Other [ Visual Assessment Lead Collector:
Fish [JBPEF [J Seine [] Other Time: BPEF Seine Lead Collector:
Habitat [ RBP [J Substrate [] Other: Lead Collector:
Invertebrates ] 1m? [J Qual [] Other: Lead Collector:
[J 20 Jab (#1abs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem O Acid/Alk [ Bulk [ Nutrients [J Metals [] Low Hg Lead Collector;
[ Herbicides [] Pesticides [ Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. [JP.C. | Riffle 25 % Run 25 % Pool 59 % Reach Total
Silt/Clay (<0.06 mm) 20
Sand (0.06 — 2 mm) 20
Gravel (2-64 mm) 15
Cobble (64 — 256 mm) 20
Boulders (>256 mm) 15
Bedrock 10
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land owner denial [ Dry OToo deep/Impounded
O site not found/Secluded CJunsafe
O oOther (indicate under comments)
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 206 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 55403 20N E 0
reater than /0% of su te | 40-700% mixX Of Stable habitat;

éfb';i‘?;:enfl favorable for epifaunal well-suited for full

Available e e e °3'§.""&“»?£‘b"&§ef“ o 20-40% mix of stable habi
mix of snags, submerged logs, | adequal 1tat for o mix of stable habitat; e

Cover “?fm"tb?a?:ka% ‘cobb e maintenami:_e gg pppx;l]ations; l&abjtatt) lavail?)t;ility lgq thantl };%‘;S m“agg;/: ﬁ'ﬁ?&gﬁ?‘m’
other stable habitat and at presence of addition: esirable; substrate frequently x
stage to allow full colonization | substrate in the form of new | disturbed or removed. substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for

Shit 8 % %ioétnlzew fall and pot ce:gbog}_zsact:l):) (may rate at high

2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% cles are more than 75%

7 h.pyeripg o}' cpll)..ble provides surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score iversity of niche space.

3.Velocityy | All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat ; :

Depth Regime ;ff:";'_‘:ﬁa Ir::,e nt!a(sﬂg‘éve-de?aps’t- present (if fast-shallow is regl)llnes present (if fast- }?:'{;,:'::teig‘gy(l}szg?c; o/w

hallow). (Sow is < 0.3 m/s missing, score lower than if | shallow or slow-shallow are deep ) g M

Scors 15 fieep is>0.5m.) ° > | missing other regimes). missing, score low). P)-

4. Sediment Moderate deposition of new Hea: :

: vy deposits of fine

Deposition Little or no enlargement of Some new increase in bar glavleé, sagd 0&%22?6_";%'3} material, Eﬁ:reased bar
islands or point bars and less | formation, mostly from gravel, o andne g ¢ | development; more than 50%
than 5% (<20% for low- sand or firie sediment; 5-30% " [ (30;80% for low-gradient) of | (g0, for low.gradient) of the

ient streams) of the 20-50% for low-gradient) of © ooftom atiectec; sediment | poom changing frequently;
ttom affected by sediment e bottom affected; slight gﬁ@ftﬁnﬂbmm"% pools almost absent due to
deposition. deposition in pools. moderate deposition of pools ‘sigmg%l sediment

Score prevalent. -

5.Channel Water reaches base of both : ;

P Water fills >75% of the Water fills 25-75% of the Very little water in channel

il L‘l"‘:'oer t:anfksﬁ and 'i";ﬂg‘:;te s | 8vailable channeol; or <25% of | available channel,nandlor riffle anc;y mostly present as standing

L ane channel substrate is exposed. | substrates are mostly exposed. | pools.

R 13 exposed.

e

6.Channel izati

Alferation Some channelization present, | Channelization may be Banks shored with gabion or
Channelization or dredgin abutm{ms e dencE o ¢ extensive; embankments or cement; over 80% of the
Sbien G ninial: Srea o e | shoring structures present on_ | stream reach channelized and
oAt (areakei e Das S057 )gmg, both banks; and 40 to 80% of | disrupted. Instream habitat

13 P 1 b%r;aresent, blﬂafecenty ) MAY | stream reach channelized and | greatly altered or removed

i channelization is not present, | disrupted. entirely.

Occurrence of nmies relatively
Zill;lm.gnency 7 !t;r:quent; l'?ftlio oé'. dits!mcll‘ g; Ocgasional riffle or bend:
tween riffles divide ional riffle or ;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours g:ovide some Sf;}fx\il%g{legm ‘;:tﬁ;l?i{ar
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance een distince e’en’ﬁitﬂes d
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | j:ouq0 by the width of the
»\;here m’ﬂesf %r: ?‘c;ntmuout‘sl,l the stream is between 7 to 15. glse stream is between 15 to stream is a ratio of >25

acement of boulders or other : :
13 large, natural obstruction is

ﬁ)m important.

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank e Unstable; many eroded areas;
Stability Erﬁ:nm;b{):’niv;gﬁgﬁg :Ifsent Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent alon;

2 or minimal: little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
LBl IRFETOEIETS P<°5% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 5 aﬁ'ectegl P reach has areas of erosion. during floods 100% of bank has erosional

i scars.

9. Vegetative

Prot.;%ﬂon lh)doll'(e ﬂ\:fn 90% %f the suéqam 70;'%0% of m?:srgyam bank T ki

ank surfaces and immediate | surfaces cove native -70% of the stream

3 riparian zone covered by vegetation, but one class of surfaces covered by gz; tshuar?‘af:g:ﬁcgs'g‘r:dm
native vegetation, including plants is not well-represented; { vegetation; disruption vegetation: disruption o
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil su%am Batkcve e?tagn g

LB ... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation |3 et ggen VEDY,

RB vegetative disruption throu potential to any great extent, | common; less than one-half of | TIE™ VEBEIAI0N 165 280
grazing or mowing minimal or | more than one-half of the the potential plant stubble less in average stubble height.

5 nﬁt evelgent; almost all ?]lants potential plant stubble height [ height remaining. g
allowed to grow naturally. remaining.

Vegetbtve | width of 18

egetative idth of riparian zone > ) LA : e
Zone Width meters; hurgan activities (i.e., Width pfnpanan zone 12-18 Width of riparian zone 6-12 Width 9f-" an zone <6
A > | meters; human activities have : it meters: little or no riparian
parking lots, roadbeds, clear. ihsacted Zone onl meters; human activities have vegetation due to human
8 0 cuts, lawns, or crops) have not | [MPACEC Yy impacted zone a great deal. 5 v
RBFRE impacted zone. Y- b <
10
Total Score NOTES/COMMENTS:

102
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 207 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S031 LocaTion: Bigbone, KY
PROGRAM:
station # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
- , vatE: 3/30/16 Qéhr)
Verify Site LAT/LONG vs GPS  [JYES [JNO @EN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) | [J Perennial
[ Partially Shaded (50-75%) | [] Ephemeral
LONG [ Fully Shaded (75-100%) (@] Intermittent
WEATHER  [ow  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been 5 [0 Heavy rain [ Surface Mining [ Construction [ Forest
ascouring rain [ O steady rain [ Deep Mining [ Commercial Pasture/Grazing
inthelast14 [ [J Intenmittent showers | [J Oil Wells 0O Industrial O silviculture
days? _ O @ Clear/sunny [J Land Disposal [ Row Crops [ Urban Runofi/Storm Sewers
[ Yes[@ No ] O Cloudy [®) Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 6 ft HYDRAULIC Dominate Type:
Meximum Depth 05 fi STRUCTURES ETgrEyAM FLOW | [ Trees[] Herbaceous CHANNEL
Reach Length 18 m | [J Dams [ Pooled B Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [M Bridge Abutments fiow Number of strata_2 _ Dom. [ Dredging
(No. Sampled in Reach) [ 1sland O] High Tree/Shrub Taxa Channelization
Waterfalls El o _ | (OFult WPartial)
1 Riffle! Run?! Pool Other: culvert Dipsacus sp., Poa pratensis Calerted
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [J QualMHC [ Other [ Visual Assessment Lead Collector:
Fish [O3BPEF [ Seine [] Other Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [] Other: Lead Collector:
Invertebrates [ 1m? [J Qual [J Other: Lead Collector:
[J 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: . No. of Samples collected Sb: Lead Collector:
Water Chem O Acid/Alk [J Bulk [J Nutrients [] Metals [J Low Hg Lead Collector:
[ Herbicides [J Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate (JEst. (JP.C. | Riffle 25 % Run 25 % Pool 50 % Reach Total
Silt/Clay (<0.06 mm) 30
Sand (0.06 — 2 mm) 20
Gravel (2-64 mm) 20
Cobble (64 - 256 mm) 30
Boulders (>256 mm) 0
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land ownerdeniat [J Dry OToo deep/Impounded
[ site not found/Secluded Ounsafe
O other (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 208 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 100 9 8 7 6 Seendnaia3 et 2 BERIRE 0
1.Epifaunal Greater than ’Wo Of substrate me of stable habitat,
Substrate’ favorable for epifaunal well-suited for full
Available o o coadeqlonlzaul?;‘bptgt{et{l i 20-40% mix of stable habitat;
mix of snags, submerged logs, uate habitat for mix of stable habitat; e
Cover unthderc:utbtlmtlx‘lg;.cobtl;F'?l or maintenam;e 35 ppp\:illations; gabjm'tj‘;axvailgility lgss thanl {ﬁf mgfgf isst%t{)lsig:sb}tat,
other stable habitat and at resence of addition esirable; substrate frequent 2
stage to allow full colonization gubstmte in the form of new | disturbed or removed.eq Y | substrate unstable or lacking.
potential (i.c., logs/snags that | fall, but not yet prepared for
5 are not new fall and not colonization (may rate at high

Score transient). end of scale).

PSSl ——

2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% _ particles are 56-75% particles are more than 75%

6 .lipycri_ng otf cptt)lble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score iversity of niche space.

3.Velocity | ANl four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat .

Depth Regime gfglv"-l:lfa {::ve"}aglgzdeffs’t_ presyent (if fast-shEllow is regl)rlnes present (if fast- g:nt}:l;:ti?ngy(&sz:]l?cls c{w—
shallow). (Sowis <0 3m/s, | missing, score lower thanif | shallow or slow-shallow are | GEP0) T°E Y

Scors 8 deep is 505m ) ; > | missing other regimes). missing, score low). P).

—_——— K

4. Sediment Moderate deposition of new Hea .

: vy deposits of fine

Deposition Little or no enlargement of Some new increase in bar glax]eé’::g::&fm‘;%d&gﬁ'; material, m:mased bar
islands or point bars and less | formation, mostly from gravel, (50-80% for low- ’dient) otg devel(;pment; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% the botl;m aﬂ‘ectgl?sediment (80% for low-gradient) of the
gﬂdient streams) of the 20-50% for low-gradient) of | 5o SitS AT ObSLIEtOnNs bottom changing frequently;
b ttomﬁaffected sediment the bo.tttpm pffect?d; slight et ons bnd ends: pog;;:ltxjncl)ssngsent ue to

eposition. eposition in pools. moderate deposition of pools | Substantial sediment

Score 8 prevalent. po deposition.

5.Channel Water reaches base of both : .

P Water fills >75% of the Water fills 25-75% of the Very little water in channel

e s lower banksfmand minimal | ;vgilable channel; or <25% of | available channel, and/or riffle | and mostly present as standing

7 :;np(:)us:;&ofc nnel substrate is channel substrate is exposed. | substrates are mostly exposed. | pools.

Score :

p—

6.Channel flec

G iy o ordge | tamelastionmayte, | Banksshored i gaiono
Channelization or dredging | abutments; evidence of past flotves cement; Overs 8, gLl
absent or mifiimal- steam hannelizationtie : shoring structures enton | stream reach channelized and

. J » 1.8, CYeCBINS, | both banks; and 40 to 80% of | disrupted. Instream habitat
with normal pattern. (greater than past 20 yr.) may R f :
3 be present, but recent zt;eamt ergach channelized and gr?x altered or removed
channelization is not present. Spice ey

Score
Occurrence of rTes relatively

R | et s —

tween riffles divi ional riffle or bend,

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some g,ca'l‘f;:}l%é][w“ watﬁ;:{a ;
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between distance Letwern I L
habitat is key. In streams riffles divided by the width of | riffles divided by the width of divided by the width of the
where riffles are continuous, | the stream is between 7 to 15. | the stream is between 15 to . . 0

lacement r‘g bobls;lders. or other 25. stream is a ratio of >25.
arge, natural obstruction is

Score important.

==z

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank 0 Unstable; many eroded areas;

Stability gﬁ:n“;b&iv;gﬁﬂﬁg :gsent Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw” areas frequent along

4 P gy - small areas of erosion mostly | of bank in reach has areas of | straight sections and ben

LB or minimal; little potential for healed 5-30% of bank i sondhigh : ial | obvieus bank sloughing: 60

______________ future problems. <5% of bank | healed over. 5-30% of in | erosion; high erosion potential | obvious sloughing; 60-

RB 6 affected reach has areas of erosion. during floods. 100% of bank has erosional

g scars.

9. Vegetative

Protecton D e e e | ey ok the eam b 50-70% of th bank

ank surfaces and immediate | surfaces cove native % of the stream

4 riparian zone covered by vegetation, but one class of surfaces covered by %:;ls( g‘:}nfa{);g?cgsggdmm
native vegetation, including | plants is not well-represented, | vegetation; disruption e Etionadisnt g{
trees, understory shrubs, or | disruption evident but not obvious; patches of bare soil 8 B e el

LR.__.__.._.. nonwoody macrophytes; affecting full plant growth or closely croptged vegetation m:a:;t‘-’ egehtatl(l::els Ay

RB vegetative disruption throu, potential to any great extent; | common; less than one-half of relm(;v oS e m: =
grazing or mowing minimal or | more than one-half of the the potential plant stubble ST stut:‘ll)fe height.

4 nﬁt w(;gant; almost t?nll!a Yllants potential plant stubble height | height remaining. 2
allowed to grow na y. remaining.

Vegettve | width ofri 18

egetative idth of riparian zone > : o . -
Zone Width | meters; fontaTaravitic) (ie, |Width of riparian zone 12-18 | iy of riparian zone 6-12 | Width of riparian zone <6
f > | meters; human activities have : it meters: little or no riparian
ing lots, roadbeds, clear: : meters; human activities have .

LB 1 cuts, lawns, or crops) have not m;pgcteﬁ zone only impacted zone a great deal. vegetation due to human

.............. impacted zone. minimally. activities.

s

Total Score NOTES/COMMENTS:

62
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 209 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S033 LOCATION: B'gbone, KY
PROGRAM:
station # /A county: Boone PROJECT:
INVESTIGATORS: SM, JF DATE: 3/31/2016| TIME St
: ' i (24hr) 4 ¥
Verify Site LAT/LONG vs GPS  [JYES [JNO EIN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:

LAT [B] Partially Exposed (25-50%) | [ Perenniat

[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) Intermittent

WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant S in, Use):
Hasthere been [ O Heavy rain [ Surface Mining [ Construction [ Forest
ascounmgrain M [0 Steady rain [J Deep Mining O3 Commercial (] Pasture/Grazing
inthelast14 M [0 Intermittent showers | [J Oil Wells O Industrial [ Silviculture
days? - a [ Clear/sunny [0 Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
OYeslNe [ [ Ccloudy [®] Residential
INSTREAM FEATURES RIPARIAN VEGETATION

Stream Width 8 ft HYDRAULIC Dominate Type:

Maximum Depth 3 ff | STRUCTURES Ds TSEAMFLOW | ] Treeslll Herbaceous CHANNEL
Reach Length ’ m | [J Dams o St Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence Bridge Abutments | =, Number of strata Dom. C] Dredging

(No. Sampled in Reach) O 1sland O] igh Tree/Shrub Taxa [® Channelization
[ Waterfails 5] Noeimal ([@Full [JPartial)
1 Riffle 1A_Run Pool Other: Cylverted oima Acer negundo, Taraxacum officinale

P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification

Algae Sample: [J QuaIMHC [] Other [ Visual Assessment Lead Collector:
Fish [JBPEF [ Seine (] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [ Other: Lead Collector:
Invertebrates  [7] 1m* [J Qual [J Other: y Lead Collector:

[J 20 Jab (#Jabs: Cobble  Snags _ Veg Banks  Sand_____ Macrophytes Other=—1=1)
Tissue: No. of Samples collected Sp: ' Lead Collector:

Water Chem  [J Acid/Alk [J Bulk [] Nutrients [J Metals [] Low Hg
[ Herbicides [] Pesticides [] Ortho P [] Other:

Lead Collector:

Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. |Riffle40 % Run'® % Pool%0 % Reach Total
Silt/Clay (<0.06 mm) 40
Sand (0.06 — 2 mm) 10
Gravel (2-64 mm) 20
Cobble (64 — 256 mm) 20
Boulders (>256 mm) 10
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:

[ Land owner denial

O site not found/Secluded Ounsafe

O other (indicate under comments)

| Dry (oo deep/Impounded




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 210 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 Mt ik Frey A [ )
1.Epifaunal Greater than 787., of substrate mmlx of stable habitat,
Substrate/ favorable for epifaunal - | well-suited for full
Available cqlomfzatlon and bfglsh cggt!zr; glomutlﬁnbpotet{mnl; v e sl s
mix of snags, submerged logs, equate habitat for o mix of stable habitat; AL
Cover unt-hdemutbll)m;'ksl;.(:obbFle1 or maintenan%c 35 pppullaltions; l&ab_italt) lavaih{’t;ility lte_ss (han] {;ecis m&%’ ﬁ%ﬁigﬁ_‘m’
other stable habitat and at resence of additional esirable; substrate frequent >
stage to allow full colonization gubstmte in the form of new | disturbed or removedr.eq Y | substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for
12 are pot new fall and pot colonization (may rate at high
Score transient). end of scale).
p— —
2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% particles are more than 75%
10 L..pycripg o{ cpl}),ble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Score iversity of niche space.
3.Velocity AT tour veocityicepth Only 3 of the 4 regimes Only 2 of the 4 habitat S
Depth Regime ;fg'v;'_‘:}fa lr:vsvenfasi-g:e e?p, _ | present (if fast-shallow is regimes present (if fast- dem{ll:lll‘: imb)’( velims
HRbw) N (Sewis <D Bm/s, |missing, score lower thanif | shallow or slow-shallow are | 2P} eBime (usually siow-
Seore 9 deep is 505 m) : > | missing other regimes). missing, score low). P)-
pe==—==—u
4. Sediment Moderate deposition of new Hea -
: vy deposits of fine
Deposition Little or no enlargement of Some new increase in bar ﬁg%xgi:&g‘::%dﬁzﬂ} material, mreased bar
islands or point bars and less | formation, mostly from gravel, (50-80% for low-gradient) f" development; more than 50%
than 5% (<20% for low- - sand or fine sedimen§_5-30% the bott;mo;ﬁ?ectg?sedim:nt (80% for low-gradient) of the
dient sn'eamsg of the (20-50% for low-gradient) of deposits at SHRtaEtone bottom changing frequently;
2 ttom affected by sediment Bhe bottom _affect?d; slight coustrictionsVand Bends: pog:s alry;tl)itegl_)sem ue to
1 eposition. eposition in pools. moderate deposition of pools | U tanti iment
Se 0 prevalent. PO deposition.
e Water reaches base of both | water fiils >75% of the Water fills 25-75% of the | Very little water in channel
ot o channelisubstrate is available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
5 8 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
core :
pe=—=
6.Channel =
Some channelization present, ot : :
pE 055 ol wes otk | Cootoanon ey be - B torsd s g o
Eg&?ﬂﬁ?&?ﬂ% dsr?d._;gmg ggm:ﬂ‘zsa’n%:diegced?e st shoring structures present on | stream reach channelized and
) ;  LE, (WECEINS, | both banks; and 40 to 80% of | disrupted. Instream habitat
with normal pattern. (greater than past 20 yr.) may ’ - .
4 be présent.but recent stream reach channelized and | greatly altered or removed
Seord cha%neliz;’tion is not present. disrupted. entirely.
EE. urrence of Tiies relatively
RusiE 74 i it alies s
tween riffles divi % casional riffle or B
(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some (;‘en?f;?!”l%é]lgat watﬁ;g{a 3
(generally S to 7); variety of | infrequent; distance between | habitat; distance between tslistance betwe’enpor‘l?!r’ﬂ s L
habitat is key. In streams riffles divided by the width of | riffles divided by the width of divided by the width efthe
where riffles are continuous, the stream is between 7 to 15. | the stream is between 15 to A : 9
13 lacement 35 boblsllders‘ or other 25. streamis a Tatio of >25.
arge, natural obstruction is
Score important.
s
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
gtl:;lﬁk Banks stable; evidence of ! Unstable; many eroded areas;
ity erosion or bank failure absent | Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent along
P D ; mall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
or minimal; little potential for : : :
LB e ITEBToBIETS Z%% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 5 affectelzl ; reach has areas of erosion. during floods. 100% of bank has erostonal
: scars.
9. Vegetative
Protecion bt ieere %f‘m S 70&90% ! mereds"?&m o | 50-70% of th bank
ank surfaces and immediate | surfaces covel native -70% of the stream
5 riparian zone covered by vegetation, but one class of | surfaces covered by L‘:sni g‘;‘r'}agﬁcgs;hrgdsg‘am
native vegetation, including plants is not well-represented; | vegetation; disruption vegetation: disruption
trees, understory shrubs, or | disruption evident but not obvious; patches of bare soil bt P o
LR........... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation | {TR D0 ¢ egi g:e's Very,
RB vegetative disruption throu potentti; to anyhgxl'?atfeatent; fhommon; !efs ( an on;l-)lllalf of B LRt Slgnnp:leterg -
ing or mowing minimal or | more than one-half of the e potential plant stubble : :
5 ﬁtﬁiuevfgem; almosgt all llzmts potential plant stubble height | height remaitf.ing. less in average stubble height.
allowed to grow naturally. remaining.
Vegetative: | width ofri 18
ege e idth of riparian zone > ! Sy 5 R
Zone Width meters; hurgan activities (i.e., Width _°f riparian zone 12-18 Width of riparian zone 6-12 Width 2 f riparian zone <6
. meters; human activities have ; ri it meters: little or no riparian
parking lots, roadbeds, clear- hoaetadGone ol meters; human activities have NeaetationTdue tolhtinan
LB 2 cuts, laev(vins, or Crops) have not miﬁimally y impacted zone a great deal. acgviti s e
------------- impacted zone. ; ¢
itp)
Total Score NOTES/COMMENTS:

90
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 211 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NaME: S037 LocaTion: Bigbone, KY
PROGRAM:
station #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
DATE: 3/31/2016| TME
Verify Site LAT/LONG vs GPS  [JYES [JNO EN/A Finish:
Reach
. CANOPY COVER:: STREAM
Statiou Dewnsiresmn Tptrea [ Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) | [] Perennial
[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) | [l Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been ] O Heavy rain [ Surface Mining [ Construction [ Forest
A Scouring rain; &y [+] [0 Steady rain [0 Deep Mining [ Commercial [ Pasture/Grazing
in the last 14 O 3 Intermittent showers | [J Oil Wells {1 Industrial 1 silviculture
= ear/sunny and Disposal ow Crops rban Runoff/Storm Sewers
days? O [ Clear [ Land Disposal ORowC [ Urban Runoff/Storm S
OYes@No [ [0 Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth f | STRUCTURES DS‘RED AMFLOW | M Teesil Herbaceous CHANNEL
Reach Length 8 m | [J Dams ol Lo O Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [0 Bridge Abutments Elfow Number of strata Dom. [ Dredging
(No. Sampled in Reach) O Istand High Tree/Shrub Taxa Channelization
[0 Waterfalls [J Normal : (CJFull @Partial)
1 Rifle® Run!1 _ Pool | M Other: Culvert Taraxacum officinale
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [[] QualMHC [J Other [ Visual Assessment Lead Collector:
Fish [IBPEF [ Seine [ Other Time: BPEF Seine Lead Collector:
Habitat [ rRBP [ Substrate [] Other: Lead Collector:
Invertebrates  [] 1m? [J Qual [J Other: Lead Collector:
[J 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem [ Acid/Alk [J Bulk [] Nutrients [] Metals [] Low Hg Lead Collector:

] Herbicides [ Pesticides [] Ortho P [J Other:

Duplicate Samples Taken:

Substrate Characterization

Substrate [JEst. (JP.C. Riffle50 % Ru2s % Pool25 % Reach Total
Silt/Clay (<0.06 mm) 80
Sand (0.06 — 2 mm) 5
Gravel (2-64 mm) 10
Cobble (64 — 256 mm) 5
Boulders (>256 mm) 0
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:

[ Land owner denial

O site not found/Secluded

Ounsafe

[J other (indicate under comments)

a Dry OToo deep/Impounded
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Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 212 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5554553 2020
1.Epifaunal Oreater than ’wn of substrate m mix of stable habitat,

Substrate/ favorable for epifaunal well-suited for full

Available cqlomfzauon andbﬁsh c:‘\!/ci.r; cglonaan‘?:bpotefpnal; A S
mix of snags, submerged logs, | adequate habitat for s mix of stable habitat, it

Cover mt;ldemmbl];ax;lkasl; _cobb% or maintenan%e agg pppul]ations; gabjmlt) lavaill;t;ility lgsseq thzml {;ﬁ? (?fmh';gi?;/: iss‘%?al\?igasb-lm’
other stable habitat and at resence o itional esirable; substrate frequent %
stage to allow full colonization ls,ubslmte in the form of new | disturbed or removed. Y | substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for

L 5 are not n)ew fall and not co!jon}zatnlm (may rate at high

ore transient). end of scale).

2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% icles are more than 75%

5 Layering of cobble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score diversity of niche space.

3.Velocity/ | AN four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat . :

Depth Regime ;fg":_‘:ﬁ {::ve";ag!g:’e'd?&’b pres);nt (if fast-shallow is _ regi¥nes present (if fast- g"?ﬂ?ﬂ‘ﬁ?@}sﬁ:{ﬂ ({

10 Sy (Sow < 0.3 e missing, s&ore lower ﬂ)mn if | shallow or slo“lr-sh;ﬂlow are degp) 8! y slow-

Score deep is > 0.5 m.) > | missing other regimes). missing, score low). :

P—

4. Sediment Moderate deposition of new Hea .

. vy deposits of fine

Deposition Little or no enlargement of Some new increase in bar %‘:zfé’ mﬂg&m”f&_";%’;} material, m:reased bar
islands or point bars and less | formation, mostly from gravel, (50-80% for | ow-gm’di ent) t‘! development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% the bottoon?;ffected' sedimeont (80% for low-gradient) of the
E;adlent sﬂt_reatenés ogeﬂég go-goo% fo;;qu;égégd;plg) of deposits at obstmcn’ons, bottlomlchangmg uently;

j |Gt afectedby sdimen | e botomatocntsigh | cors amd e, | ool s sbent e
: y moderate deposition of pools | 4o oo o

Score prevalent. PO :

SSees sl

5.Channel Water reaches base of both : :

P Water fills >75% of the Water fills 25-75% of the Very little water in channel
A o] mﬂnl:m’kgﬁ:nnge,lnslﬂggw i available channe‘i;‘or <25% of | available channel, l:mdlor riffle anc{y mostly present as standing
me 11 exposed channel substrate is exposed. [ substrates are mostly exposed. | pools.
ore :
p—
6.Channel I
Some channelization present, S . A
Channelization o dredging sbutments; evidence o é”-St shoring structures present on | stream reach channelized and
absent or minimal; stream channelization, i.e., dredging, - vy . s
with normal pattern (greater than past 20 yr.) may both banks; and 40 to 80% of | disrupted. Instream habitat
9 3 be present, but recent (simmt erﬁach channelized and H altered or removed
channelization is not present. I R

Score 3
Occurrence of ritles relatively

R | et o s S

tween riffles divi ional riffle or ;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some (ilea'l‘fxvu?ifai{{eqm w“ﬁ;g‘;ﬂr
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between csjistance seegooh nat,
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | 4. o-q0 7'p " he wit?th :Fth
where riffles are continuous, | the stream is befween 7 to 15. | the stream is between 15 to HO/LLS .

lacement rc;f]’ b%:lders. or other 25, stream is a ratio of >25.
arge, natural obstruction is

Score important.

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank Banks stable: evidence of Unstable; many eroded areas,

Stability e fuiluee Shsent | Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw” areas frequent alon

4 or minimal: little potential for | Small areas of erosion mostly | of bank in reach has areas of | straight sections and bends;

LB B future problems Q%% of bank healgdhover. 5-3?% of bank in groslon' hlgdhs erosion potential ‘])%zyusfbér:‘lisll]oughing; 6(}-

RB flected 3 reach has areas of erosion. uring floods. 6 O as erosiona

43 | aiiecied scars.
9. Vegetative
Protecio putieled i ool e el B e ot s bank
surfaces and immediate | surfaces cove native - of the stream

2 riparian zone covered by vegetation, but one class of | surfaces covered Ig::i tshu‘},“faig‘;/"cggggdmm
native v%getation, including | plants is not well-represented; | vegetation, disruption .+ | veeetation: disruption o
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strﬁam bank pmg :

LR._....__... nonwoody macrophytes; aﬁ'ecn_n% full plant growth or closely crop&ed vegetation _| IO tat"’ egi ge's very.

RB vegetative disruption throu, potential to any great extent; | common; less than one-half of lm(;v teo Slgg t?s X n
grazing or mowing minimal or | more than one-half of the the potential plant stubble {:ss TAVEraae sltlutﬁlafeetrl:igu

2 :ﬁt ev;gem; almost all ?llants potential plant stubble height | height remaining. 8 3

owed to grow naturally. remaining.

10. Riparian

Vegetxl:tive Width of riparian zone >18 Width of ripari 12-18 Width of ripari <6

Zone Width meters; human activities (i.e., me:terS' humpaa:::l(‘m;sa‘iee have | Width of riparian zone 6-12 elterS'ol'n 181, ZONE,S
parking lots, roadbeds, clear- § e 1URAN 85 s e meters; human activities have | ™ etafioln 3 %rtgohnpamn

1 cuts, lmns, or crops) have not miﬂ?mally Yy impacted zone a great deal. Zgglvities e tojwman

----------- impacted zone. . -

RB

1
Total Score NOTES/COMMENTS:

64




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 213 of 429
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: 9039 Location: WValton, KY
PROGRAM:
station #: N/A counTy: Boone PROJECT:
INVESTIGATORS: SM, JF TIME Start:
g DATE: 3/31/201 6 (24hr)
Verify Site LAT/LONG vs GPS [JYES CONO @IN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Donmtreams Dpstoeats Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) | [] Perennial
[ Partially Shaded (50-75%) | [0 Ephemeral
LONG [ Fully Shaded (75-100%) [®] Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [ [x] Heavy rain [ Surface Mining [ Construction [ Forest
ascounngran M [7  Steady rain [ Deep Mining [ Commercial [ Pasture/Grazing
inthelastl4 [ [ Intermittent showers | [J Oil Wells O Industrial 3 Silvicuiture
days? _ @ O Clear/sunny [ Land Disposal O Row Crops {3 Urban Runoff/Storm Sewers
[ Yes@ No O O Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth 15 fi | STRUCTURES %AM FLOW | [ Treesfll Herbaceous CHANNEL
Reach Length 18 m | [J Dams 0 Pooled [ Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [ Bridge Abutments Low Number of strata Dom. [ Dredging
(No. Sampled in Reach) O Istand £ High Tree/Shrub Taxa Channelization
[0 waterfalis Nestol ([@Full [JPartial)
1 Riffle 1 Run 3 Pool Other: Culverts E
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) _____D.O.(mgN) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [J QualMHC [ Other [ visual Assessment Lead Collector:
Fish [IBPEF [ Seine [J Other Time. BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [J Other: Lead Collector:
Invertebrates  [J 1m? [J Qual [] Other: Lead Collector:
[J 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem [ Acid/Alk [] Bulk [] Nutrients [] Metals [] Low Hg Lead Collector:
[ Herbicides [J Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. { Riffle 10 % Run 10 % Pool 80 % Reach Total
Silt/Clay (<0.06 mm) 80
Sand (0.06 — 2 mm) 10
Gravel (2-64 mm) 5
Cobble (64 — 256 mm) 5
Boulders (>256 mm)
Bedrock
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land ownerdenial [ Dry OToo deep/Impounded
3 site not found/Secluded Cunsafe
O oOther (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
age [}
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 214 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 SiEa 4 3R RSB0
1.Epifaunal Greater than ’W‘o of substrate m mix of stable habitat;

Substrate/ favorable for epifaunal well-suited for full

Available cqlomfzatxon andbﬁsh c:lfelr; cgle%mzau:;bpoteir_mal; o L
mix of snags, submerged logs, | adequate habitat for  mix of stable habitat; R

Cover us?emutbtlya?‘ka% »cobb% or maimenan%c gg populations; gabjtalt) lavail%t;mty l?rsesq than] }ﬁ‘s ;?.’;";gg:/g iss"otl’)l‘?im_‘m,
other stable habitat and at resence of addition esirable; substrate frequentl >
stage to allow full colonization Substrate in the form of new | disturbed or removed. Y | substrate unstable or lacking
potential (i.e., logs/snags that | fall, but not yet prepared for

5. 6 g'r:n %%nl:ew fall and not ::Log}z:ct;?éll(may rate at high

ore ; ;

P —— T

2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% particles are more than 75%

6 Layering of cobble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score diversity of niche space.

3.Velocity/ All four velocnlty(/dlgpﬂjdee Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/

Depth Regime ;fgu?:ﬁﬂgf::ve"f&; —d:’e fa%t- present (if fast-shallow is regimes present (if fast- d:’&'“rg o (I.IS‘L::l?ClS o
shallow). (Sow is <03'mys, | missing, score lower than if | shallow or slow-shallow are [ G223 & Y

Score 7 deep i 305 m.) ; > | missing other regimes). missing, score low). P)-

e

4. Sediment Moderate deposition of new Hea .

. vy deposits of fine

Deposition Little or no enlargement of Some new increase in bar g':;%::g%’&m*fdg%ﬁ} material, gi%reased bar
islands or point bars and less | formation, mostly from gravel, 50-80% for | e ;’- development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% * | 00> for low-gradient) of " (g0ef, for jow-gradient) of the
g’adient streams) of the (20-50% for low-gradient) of deposits at obstructions bottom changing frequently;

ttom affected by sediment | the bottom affected; slight corEtTictioneYand bends: pools almost absent due to
9 deposition. deposition in pools. moderate def)osition of f;ools zlébstsairt\it‘l’s:‘l sediment

Score prevalent. po y

5.Channel Water reaches base of both ; ;

Py, Water fills >75% of the Water fills 25-75% of the Very little water in channel

o] L%ﬁn?ﬂkgﬁx:eﬂﬂggate is | available channel; or <25% of | available channel, and/or riffle | and mostly present as standing

1 1 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.

Score ]

=

6.Channel i

Aleson iy easoi e | el b | Bk hord th i or
Channelization or dredging | abutments; evidence of past SV cement, over 80% of the
absent or minimal; stream channelization, ie., dredging, | ShOTing structures presenton | stream reach channelized and

. 2 LAY > | both banks; and 40 to 80% of | disrupted. Instream habitat
with normal pattern. (greater than past 20 yr.) may stream reach channelized and greatly altered or removed
8 b T S | i)
Score ; ;
E Occurrence of riltles relatively
SRR el o i L, -
tween riffles divi casional riffle or ;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some gf;,‘fgfv",yig}gﬂ‘“ wa‘ﬁ'&{a .
(generally 5 to 7); variety of | infrequent, distance between | habitat; distance between distance betwéenpor?ir’ﬂeas L
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | ;:°% :
where riffl ntinuous, | the stream is between 7 to 15. | the stream is between 15 t divided by the width of the

lacement of boulders or other | | Ly ®  [stream s ratio of >25.
arge, natural obstruction is

Score important.

e
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 S0
8.Bank i Unstable; many eroded areas;

Stability gﬁ:ns:'b&niv;‘gﬁgg :tfsent Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas fre)tl]uem alon

6 ol T ; small areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
or minimal, little potential for o 1 o : : ! Mol

LB future problems. <5% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-

RB 6 affecte?! 3 reach has areas of erosion. during floods. 100% of bank has erosional

7 scars.

9. Vegetative

prenli | Mo ot o | ot ol et o et v

ank surfaces and immediate | surfaces cove: native -70% of the stream

6 riparian zone covered by vegetation, but one class of surfaces covered by bL::i tsh‘:,"f;égs%cgfggdsgm
native vegetation, including plants is not well-represented; | vegetation; disruption vegetation: disruvti i
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil 8 Sk Ve pmg“ :

LR ... nonwoody macrophytes; affecting full plant growth or closely croptged vegetation | ot 0 e ogeh g:e's Ve,

RB vegetative disruption through | potential to any great extent, | common;, less than one-half of | P&& YeEEation e Be8
grazing or mowing minimal or | more than one-half of the the potential plant stubble less in average stubble height.

6 nlcl»t e\ggem; almost all ﬁlams potential plant stubble height | height remaining. g
allowed to grow naturally. remaining.

Vegemtve | width of i 18

ege e idth of riparian zone > : i . o
Zone Width meters; huggnn activities (i.e., Width 9fnpanan zone 12-18 Width of riparian zone 6-12 Width ,"f" an zone <6
f > | meters; human activities have : e meters: little or no riparian
parking lots, roadbeds, clear- |- etedZone onl meters; human activities have vegetation due to h

LB 0 cuts, l%ns, or Crops) have not miﬂimally y impacted zone a great deal. agﬁvities e uman

------------- impacted zone. ; ;

RB

a2

Total Score NOTES/COMMENTS:

84




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 215 of 429
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S044 LocaTion: Bigbone, KY
PROGRAM:
station # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
; : PATE: 4/1/2016 (24hr)
Verify Site LAT/LONG vs GPS  [JYES [INO @N/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT Partially Exposed (25-50%) Perennial
[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) | [ Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [E] Heavy rain [J Surface Mining [ Construction Forest
a scounng rain [J Steady rain [ Deep Mining [ Commercial [ Pasture/Grazing
in the last 14 0O O Intermittent showers | [] Oil Wells O Industrial [ Silviculture
days? : O O Clear/sunny [ Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
[ Yes No = O Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth 1 f | STRUCTURES Is:]TgEAM FLOW | & Trees[ll] Herbaceous CHANNEL
Reach Length 31 m Dams 0 Por(};l ed Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [] Bridge Abutments Lok Number of strata_2 Dom. [ Dredging
(No. Sampled in Reach) O 1sland High Tree/Shrub Taxa Channelization
[ Waterfalls [ Normal (OFull @Partial)
3  Riffle ! Run 2 Pool | M Other: Culvert Juncus sp., Phalaris arundinaces, Acer rubrum Culverted
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/1) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [] QuaIMHC [] Other [ Visual Assessment Lead Collector:
Fish [JBPEF [ Seine [J Other Time: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [J Other: Lead Collector:
Invertebrates [ 1m? (3 Qual [] Other: Lead Collector:
[ 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes _Other )
“| Tissue: No. of Samples collected Sp: ; Lead Collector:
Water Chem [ Acid/Alk [J Bulk [J Nutrients [] Metals [] Low Hg Lead Collector:
[ Herbicides [] Pesticides [J Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. | Riffle 40 % Run 20 % Pool 40 % Reach Total
Silt/Clay (<0.06 mm) 60
Sand (0.06 — 2 mm) 20
Gravel (2-64 mm) 10
Cobble (64 — 256 mm) 10
Boulders (>256 mm) 0
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:
[ Land owner denial O Dry OToo deep/Impounded
[ site not found/Secluded ~ [JUnsafe
O other (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 216 of 429
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 1079 =3 8 U 705516 S=2i4 030021851 100
1.Epifaunal Greater than 707 of substrate m@ mix of stable habitat;

Substrate/ favorable for epifaunal well-suited for full

Available cqlomfzatnon andbﬁsh cg:ﬁr; cglonmn}?:bpt:tetr_mal; st e henhes e
mix of snags, submerged logs, | adequate habitat for s mix of stable habitat; s

Cover ug:jercutbl?anhl;% _cobb% or maei?ltenan%e 35 ppp\;l]ations; gab_italt) lavail%t;ility lgs:q tl':anl ][;3(5 m&%‘ m‘g‘figgg‘tat,
other stable habitat and at presence of addition: esirable; substrate frequent >
stage to allow full colonization | substrate in the form of new | disturbed or removed. Y| substrate unstable or lacking.
potential (i.e., logs/snags that | fall, but not yet prepared for

1 0 are not new fall and pot colonization (may rate at high
Score_. transient). end of scale).
2.Embeddedness | Gravel, cobble, and boulder
particles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
surrounded by fine sediment. | particles are 25-50% particles are 50-75% particles are more than 75%
10 ‘lj,pyen.ng otf_' cpllamble provides surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score iversity of niche space.

3.Velocity, | ANl Tour velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat
Depth Regime ;'lzg\la':seifa F&en}aglg:e'def&_ pres)ént (if fast-shallow is regf‘r/nes present (if fast- ?:"J:"“’fd b’; 1 ve}?ci /

Shallow) ‘()Séw 6 <0%'mjs. | missing, score lower than if | shallow or slow-shallow are | S°P ) ISEMNGC \USHAY 8- OW:

Seore 11 deep is > 0.5 m.) ’ > | missing other regimes). missing, score low). P):

S——

4. Sediment Moderate deposition of new Hea :

. : vy deposits of fine

Deposition Little or no enlargement of | Some new increase in bar aazﬁ}:n’é‘ﬂé’{vﬁ'ﬁfﬁdﬂ%?} material, e
islands or point bars and less | formation, mostly from gravel, o i ¢ | development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% gg—bsgtt/on fortl’tge\;g.ag;nt) Oft (80% for low-gradient) of the
ﬁl:dient streams) of the (20-50% for Iow-gracfi_ent) of A ESosits ;': gbstructfons iment | bottom changing frequently;

ttom affected by sediment | the bottom affected; slight coggu'ictions and bends: pools almost absent due to
7 deposition. deposition in pools. mode{nte deposition of pools Slé:sotsalrtl‘t:;l sediment

Score prevalent. :

p—

5.Channel Water reaches base of both 5 .

o Water fills >75% of the Water fills 25-75% of the Very little water in channel

e melfn'i?fkéﬁé'ﬂge'uns'm&e ;s | available channel; or <25% of | available channel, and/or riffle | and mostly present as standing

e 13 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.

ore :

e
6.Channel SR
Alteration et aeescnt | Channelization may be Banks shored with gabion or

Channelization or dredging abutments: evidence o ¢ extensive; embankments or cement; over 80% of the

absent or minimal; stream channcliza’tion, i.e., dredging, ﬂ‘{{"ﬁﬁ,ﬁ?" “"5“ t sseon:/onf mmtergaclh cm lr:azgdma‘nd

with normal pattem. (greater than past 20 yr.)may | ;eream reaséhaghnnne‘l)ized T g:ea Siieied or removcl:d
10 ::’ehannpr&;ﬁnz;’u!:)unt {:?neolitpresem disnipiec entirely.

Score 2
"Occurrence of nifnes relatively

R e ol S

tween riffles divi casional riffle or ;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some Cli‘e;llf&ll');g{l L o
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between distioes betoin T ies t,
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | y.. 504 by the width of the
where riffles are continuous, | the stream is befween 7 to 15. | the stream is between 15 to . A

10 lacement otl' b%gldcrs. or other 25. SUEAn 8 8 mtooba )
arge, natural obstruction is

&)re important.

L Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank e Unstable; many eroded areas;
Stability Banks stable; evidence of Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent alon;

erosion or bank failure absent : ; : ; L

4 or minimat: little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends,
B Rt sl e DTOEISTiE Eg.y of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB ; reach has areas of erosion. uring floods. b 0 as erosional

4 aﬁ"ecte?i J h h f erosi duri ds 100% of bank h: |

: scars.
9. Vegetative
Prot?éﬂon lh,dagll'(e tli::_xfn 90% %f the seuéqam 70;{90% of meedsu'emnby bank e =
surfaces and immediate | surfaces cover native - of the stream

8 riparian zone covered by vegetation, but one class of surfaces covered by mgﬂagﬂcggggdsm
native vegetation, including plants is not well-represented; | vegetation; disruption Vegetation: disruption’o
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strgam HaRoE gmg" i3

LR._........ nonwoody macrophytes; affecting full plant growth or closely cropped vegetation i e has g:e yery,

RB vegetative disruption throu potential to any great extent; | common; less than one-half of lrghhc;v G e . h

ing or mowing minimal or | more than one-half of the the potential plant stubble el Rl b e b

8 nﬁt ev1gent; almost all ﬁlants potential plant stubble height | height remaining. S8 HREVEES e height
allowed to grow naturally. remaining.

Vegetotve | width of 18

egetative idth of riparian zone > : o ; P
Zone Width meters; hmgan activities (i.e., Width of riparian zone 12-18 {14 of riparian zone 6-12 Width of riparian zone <6
3 parking lots, roadbeds, clear- :':;:g'eg“z';':g :g{;vmes have meters; human activities have Teegt:gt'ign gu%rtgohmnnm
]‘Eg 3 _________ f::;a m:.o :‘):vcrops) have not minimally. impacted zone a great deal. actvities.
Total Score NOTES/COMMENTS:

101




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 217 of 429
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S046 Location: Bigbone, KY
PROGRAM:
station # N/A county: Boone PROJECT:
| INVESTIGATORS: SM, JF DATE: 4/1/2016| TIME St
! } i (24hr) o
Verify Site LAT/LONG vs GPS  [JYES [INO @IN/A Finish:
Reach
CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [W Partially Exposed (25-50%) | ] Perennial
[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) [®] Intermittent
WEATHER 0w  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [x] Heavy rain [ Surface Mining [ Construction [ Forest
ascounngrain 1 [J Steady rain [ Deep Mining [ Commercial Pasture/Grazing
in the last 14 | O Intermittent showers | [J Oil Wells [ Industrial [ silviculture
days? , | 3 Clear/sunny [ Land Disposal [J Row Crops [J Urban Runoff/Storm Sewers
[ Yes@l No (] O Cloudy [ Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 25 ft HYDRAULIC Dominate Type:
Maximum Depth 1 f STRUCTURES Ds‘ REAMFLOW | [ Trees[] Herbaceous CHANNEL
Reach Length D m | O Dams 0 B Grasses[l] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [J Bridge Abutments O Low -Number of strata 3 Dom. [ Dredging
(No. Sampled in Reach) [ 1sland O] High Tree/Shrub Taxa [ Channelization
O waterfalls Normal (OFull [JPartial)
0 Riffle 1 Run 1 Pool | [ Other: =] Norma Acer negundo, Festuca sp., Rosa sp.
P-CHEM Instrument Used: Date Calibrated:
Temp(°C) D.O. (mg/l) %Saturation pH(S.U.) Cond. Turb.
Sample Collection Verification
Algae Sample: [ QualMHC [] Other [ Visual Assessment Lead Collector:
Fish [IBPEF [ Seine C] Other  Time: BPEF Seine Lead Collector:
Habitat O RBP [ Substrate [] Other: Lead Collector:
Invertebrates [ 1m? [J Qual [] Other: Lead Collector:
[J 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem [ Acid/Alk [J Bulk [ Nutrients [[] Metals [] Low Hg Lead Collector:

[ Herbicides [] Pesticides [] Ortho P [J Other:

Duplicate Samples Taken:

Substrate Characterization

Substrate [JEst. CJP.C. |Riffle35 % RunS % Pool80 % Reach Total
Silt/Clay (<0.06 mm) 50
Sand (0.06 — 2 mm) 15
Gravel (2-64 mm) 20
Cobble (64 — 256 mm) 15
Boulders (>256 mm) 0
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:

[ Land owner denial O Dry OToo deep/Impounded

O site not found/Secluded Ounsafe

O other (indicate under comments)




KyPSC Case No. 2016-00168

Exhibit 2(c) PUBLIC
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RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal . Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 1075295 185275106 SKEfd 3t S 90
1.Epifi 1 Greater than ’W.o of substrate. | 40-705% mix of stable habitat;
Subl;u?;::/a favorable for epifaunal well-suited for full
Available cqlomfzanon andbﬁsh c::ﬁr; glonizati'?;bpoteptial;
mix of snags, submer, ogs, uate habitat for 20-40% mix of itat, .
Cover undercut bgsnks, 'cobbFe or e mt;(r]xtenancc of populations; hnbitatoa\%li)l‘a%ilsigbll:s? ztllt:;t: " | Less than 20% stable habitat;
other stable habitatandat | presence of additional desirable; substrate frequently | 12ck of habitat is obvious;
stage to allow full colonization | substrate in the form of new | dis or removed. substrate unstable or lacking.
12 g&teﬂr;:tal e(l.et._, lllogs{isnn%s that falll, but ttliot y(et prepared ?rgh
new fall and not colonization (may rate at hi
Score transient). end of scale).
2 Embeddedness | Gravel cobble, andboulder | Iib
particles are 0-25% ravel, cobble, and boulder Gravel, cobble, and bould 1, cobb!
surrounded by fine sediment. | particles are 25-50% \ particles are 50-75% e g‘ﬁ:&esc:re :re;o?emtihg?\u;gs/z
. 8 é.:l);mrg gtf cpt‘;lble p;::‘ovxdes surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
ore niche space.
3.Velocity/ All four velocity/depth Only 3 : :
. ly 3 of the 4 regimes Only 2 of the 4 habitat . :
Depth Regime ;fg&‘:ﬁa?fgfve"ftng!‘égde?&_ present (if fast-shallow is reggnes present (if fast- Rommatqd by 1 velocity/
shallow). (Sowis <0 3'm/s, | missing, score lower than if | shallow or slow-shallow are depth regime (usually slow-
Seore 10 deep is > 0.5 m.) i » | missing other regimes). missing, score low). eep).
==
4. Sediment Moderate deposition of new .
: i H
Deposition Little or no enlargement of Some new increase in bar ?:Xfé’ sagd oL fli)ne sefd";%'.}/t m'ti:evrai,a‘?,e l;:xtz:sr‘e‘:s%gf{)na?
islands or point bars and less | formation, mostly from gravel, anc new bars, 2U-087 | jevelopment; more than 50%
than 5% (<20% for low- sand o fine sediment, 5-30% ~ | (0;80% for low-gradient) of | (gq0/, or Jow-gradient) of th
dient streams) of the 20-50% for low-gradient) of the bottom affected; sediment %)ott , orh e ) -
E::tom affected Ly sediment the bottom pﬂ‘ectegd? slight g:mftg&hmcgﬁs’. poo?s"ailfn::tg:l;sgem Gy
10 eposition. eposition in pools. fabderats denosition of bools substantial sediment
Stoce prevalent. po PO deposition.
5.Channel
Flow Status g;gm“wbgs:‘gm?‘ Water fills >75% of the Water fills 25-75% of the Very little water in channel
ool ChaTTE ubRate s available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
el 10 exposed. channel substrate is exposed. | substrates are mostly exposed. | pools.
——
6.Channel el o8
Alteration s, | Channelization may be Banks shored with gabion or
Channelization or dredging abutments; evidence o extensive; embankments or cement; over 80% of the
absent or minimal; stream channelization, i.c., dredging, | ShOTing structures presenton_ | stream reach channelized and
with normal pattern. (greater than past 20 yr.) may both banks; and 40 to 80% of | disrupted. Instream habitat
15 be present, but recent stream reach channelized and greatr altered or removed
S channelization is not present. disrupted. entirely
1.F Occurrence of rlTles relativel :
4 mr:gnency of gr:quent; [zg{o °df- diﬁ‘:é‘%; y
tween riffles divi Occasi i -5
(or bends) width of the stream <7:1 Occurrence of riffles bonor:\o(':‘:rluﬁgﬂrse orrol\’l?gg%ome Generally all flat water or
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between gl;allow m”; poor habitat;
m:t r%(ey. lnc%trr'?ms g‘ﬁles divided by the v;idth gf riffles divided by the width of d;ﬁ%“e‘ffby m:f,v"iélmmffme
es are contin betw i } :
i lacementr(;fl'bob:lderq ;'ogtsﬁer e stream is een 7 to 15. ;hse stream is between 15 to stream is a ratio of >25,
arge, natural obstruction is
Score important.
rermesn
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank Barks mble: evid £ Unstable; many eroded areas;
Stability 6 crosi:ns o bi}.i"}aﬁﬂﬁ :bsent Moc}fmtely s}able; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent along
1 or minima, little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
ity future problems. <5% of bank | feaied over, %3¢ oTbank in [ ctosion; bigh crosion potential | obuious bank sloughing, 6¢-
6 affectad b } 100% 0 as erosional
9. Vegetative
Pmt?;:ﬁon hbdoie m:fn 90% %f the s:d'qam 70;{90% of tht:esdtreem bank
ank surfaces and immediate | surfaces cove native 50-70% of the stream bank
8 riparian zone covered by vegetation, but orPey Cliss of U1 | i Taces covered by Less than 50% of the stream
native vegetation, including | plants is not well-represented; | vegetation; disruption bank surfaces covered be'
LR trees, understory shrubs, or | disruption evident but not obvious; patches of bare soil | Yegetation; disruption of
e nonwoody macrophytes; affecting full plant growth or closely cropped vegetation _ | Stream bank vegetation is very
vegetative disruption through | potential to any great extent, | common; less than or-half of | Mgh; ve o has been
grazing or mowing minimal or | more than one-half of the the potential plant stubble femoved o) centimeters;of
8 nﬁt e\:gegt; almost all lltmts potential plant stubble height | height remaining. less in average stubble height.
allow grow naturally. remaining.
10. Riparian
Vegetative Width of riparian zone >18 i AT § i
Zone Width | meters; hut?mn activities (i.e., | Width of riparian zone 12-18 | \i4ep, of riparian zone 6-12 | Width of riparian zone <6
inw lots. roadbeds. clear.. | Meters; human activities have . it meters: little or no riparian
parking lots, clear. meters; human activities h . paty
LB 2 cuts, lawns, or crops) have not impacted zone only impact;:d zone a eatlfisealave vegetation due to human
e impacted zone. minimally. gr ; activities.
2
Total Score NOTES/COMMENTS:

113




KyPSC Case No. 2016-00168
Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 219 of 429

Appendix C
Pond/Open Water Datasheets
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chawm:
POND DATA SHEET
FEATURE ID: ASSOCIATED FEATURES:
P001 S031
SurveY Tyre: waterbody
DATE: CLIENT/PROJECT NAME: .
3/31/16 e Duke/ Walton to Big Bone
INVESTIGATORS: ROUTE:
S. Miloski and J. Freer pipeline centerline
STATE/COUNTY: Is THIS A MAPPED NWI FEATURE?:
KY/ Boone Yes
WATERBODY CHARACTERISTICS
WATERBODY TYPE: pond
AVG. DEPTH: >3 feet
AVG. WIDTH (WATER SURFACE): 150 feet
APPROXIMATE SIZE: 1 50X400 feet
QUALITATIVE ATTRIBUTES
AVERAGE WATER APPEARANCE: CI ear
PRIMARY SUBSTRATE (IF s
OBSERVED): ; S | It
POTENTIAL HABITAT FOR: ﬁ Sh, wate rfowl
FEROUNDING AND,USE: residential/pasture
WETLAND FRINGE (IF PRESENT): | n/a few willow trees lining the pond

COMMENTS
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Appendix D
Wetlands, Streams, and Ponds
Photo Documentation
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,F‘ﬂ_

Photograph 1: Upstream view of stream S001 Photograph 2: Downstream view of stream S002

Photograph 3: Upstream view of stream S003 Photograph 4: Downstream view of stream S004
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Photograph 5: Upstream view of stream S005 Photograph 6: Upstream view of stream S006

Photograph 7: Upstream view of stream S007 Photograph 8: Upstream view of stream S008
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Photograph 9: Downstream view of stream S009 Photograph 10: Downstream view of stream S010

Photograph 11: Downstream view of stream S011 Photograph 12: Upstream view of stream S012



KyPSC Case No. 2016-00168
Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 225 of 429

Photograph 13: Upstream view of stream S013 Photograph 14: Upstream view of stream S016

Photograph 15: Downstream view of stream S017 Photograph 16: Downstream view of stream S018
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Photograph 17: Downstream view of stream S019 . Photograph 18: Upstream view of stream S020

Photograph 19: Upstream view of stream S021 Photograph 20: Upstream view of stream S022
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Photograph 21: Downstream view of stream S023 Photograph 22: Upstream view of stream S024

Photograph 23: Upstream view of stream S025 Photograph 24: Upstream view of stream S026



KyPSC Case No. 2016-00168
Exhibit 2(c) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 228 of 429

Photograph 25: Upstream view of stream S027 Photograph 26: Upstream view of stream S028

Photograph 27: Downstream view of stream S029 Photograph 28: Downstream view of stream S030
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Photograph 29: Downstream view of stream S031 Photograph 30: Downstream view of stream S032

Photograph 31: Upstream view of stream S033 Photograph 32: Upstream view of stream S034
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Photograph 33: Upstream view of stream S035. Photograph 34: Upstream view of stream S036

Photograph 35: Downstream view of stream S037 Photograph 36: Downstream view of stream S038
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Photograph 37: Downstream view of stream S040 Photograph 38: Upstream view of stream S041

Photograph 39: Downstream view of stream S042 Photograph 40: Upstream view of stream S043
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Photograph 41: Upstream view of stream S044 Photograph 42: Upstream view of stream S045

Photograph 43: Upstream view of stream S046
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e

; RV A
Photograph 3: Palustr

ine Emergt (PEM) wetlan WO.

Photogrph 4: Paustrine Emergent (PEM) wetland WO0O07.
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Phoograph 6: Palustrine Scrub Shrub (PSS) wetland W009.
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Photograph 7: Palustrine Emergent (PEM) wetland WO010.
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X

Photograph 8: Paltine Emergent (PE) wetland WO13.
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Appendix E
GAIl Wetland and Stream Delineation Report
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lj

gai consultants

gaiconsultants.com | transforming idsas into reality,

ST T #

Wetland Delineation and
Stream Identification Report

Duke Energy
Walton to Big Bone Pipeline Project
Boone County, Kentucky

GAI Project Number: G141890.03

Duke Project: GD70.5587.69100.R2190
. November 2015

£~ DUKE
&’ ENERGY.
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Wetland Delineation and
Stream Identification Report

Duke Energy
Walton to Big Bone Pipeline Project
Boone County, Kentucky

GAI Project Number: G141890.03
Duke Project: GD70.5587.69100.R2190

November 2015

Prepared for:
Duke Energy
1000 East Main Street
Plainfield, Indiana 46168

Prepared by:

GAI Consultants, Inc.
Indianapolis Office
6420 Castleway West Drive
Indianapolis, Indiana 46250

Marc Walters, MPA, CPESC
Environmental Manager
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