KyPSC Case No. 2016-00168

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 206 of 436
Hﬁigh Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S014 LocaTion: Bigbone, KY
PROGRAM:
staTion #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
st DATE: 3/30/2016 | EIME  Sur
Verify Site LAT/LONG vs GPS  [JYES [INO @N/A Finish:
Sis — Reach CANOPY COVER:: STREAM
100 B e 1] —pstream Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) | [ Perennial
[ Partially Shaded (50-75%) [ Ephemeral
LONG [] Fully Shaded (75-100%) Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been O Heavy rain [ Surface Mining [ Construction [ Forest
ascourmgrain M [ Steady rain [ Deep Mining [ Commercial [ Pasture/Grazing
in the last 14 a [0 Intermittent showers | [] Oil Wells O Industrial [ silvicuiture
days? 0] [x] Clear/sunny [ Land Disposal [J Row Crops [ Urban Runoff/Storm Sewers
OYes@No [ [ Ccloudy @] Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 15 HYDRAULIC Dominate Type:
Maximum Depth 05 fi | STRUCTURES ISZIT REAMFLOW | 8 Treesil Herbaceous CHANNEL
Reach Length 101 m | [J Dams 0 le o O Grasses[ Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [] Bridge Abutments al Number of strata Dom. O Dredging
(No. Sampled in Reach) O Island O High Tree/Shrub Taxa (8] Channelization
O Waterfalls Bl Normal (EJFull (JPartial)
1 & 1 1 " . Juniperus virginiana, Andropogon sp.
Riffle Run Pool | H Other+ -h basin
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 [IBPEF [ Seine (] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [] Other: Lead Collector:
Invertebrates  [] Im? [J 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 [3 Acid/Alk [ Bulk [] Nutrients [] Metals [] Low Hg Lead Collector:
[ Herbicides [] Pesticides [J Ortho P [ Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate @Est. (JP.C. | Riffle 80 % Run 10 % Pool 10 % Reach Total
Silt/Clay (<0.06 mm) 50
Sand (0.06 — 2 mm) 10
Gravel (2-64 mm) 25
Cobble (64 — 256 mm) 10
Boulders (>256 mm) 5
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:
[OJ Land ownerdenial [ Dry [Too deep/Impounded
O site not found/Secluded Ounsafe
O other (indicate under comments)
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Habitat RBP ngh Gradient Habitat
Paramet ryY
- Optimal Sub Condition Category
SCORE 20 19 18 17 16 optimal Marginal
LEpitwwonl | Ceaer D V0o ubatte LB B R B o
favorable for epi © mi 6
Available wlonimﬁonra%fggﬂo We"-su?ted’;“&rﬁs}lalme Tabitat; : 5 4 3 2 10
Cover mix of snags, subme e colonization potential;
N b = ren osd ’ 20-40% mi
(] ) nan £ F
stage to allow Difst and of b\, | [presence DeRSipop At 2 e manof siabic felutes
028, | colonizati C itional : ability less th: Less than 20% ]
7 potential (i.e., logs/s on | substrate in the form desirable; substrate fr an 1 n 20% stable habitat;
Sco are n_p_t new fi,ill and nags that fall, but not yet of new disturbed’ oF Tem e equenﬂy ack of habitat is obvious; ’
Score ransient) not e s oved. substrate unstable or lacki
2.Embedded : it aCaley rate at high ng.
e Gl'a\_/g‘l, cobble, and boulder LT
particles are 0-25Y
10 surrounded by %liésed"ne Gravel, cobble, and bould
Sco T et shbla provEla A1 i idad | o A B D=t Lubi fan b
mcore diversity of niche s es | surrounded by fine sedi particles are 50-75% der | Gravel, cobbl
3.Velocity/ | All four vel s sediment. | surounded by fine sedim pariclés a1 rore than 793
< ent.
Depth Regime | FETES reggtli?(/gl%‘:}/h-deep Only 3 of the 4 regi mt. | Surrounded by fine sediment
8 slow-shallow, fastdeep, 2P, | present (if fast-shallow i Only 2 of the 4 habita
(regly w). (Sow is < 0.3 m/ missin, WS = regimes 2t ;
2N deep is > 0.5 m.) 2| ey gorted lower than if TeBimes present (if fast- Dominated by 1 veloci
4. Sediment ng other regimes). missPW or slow-shallow are | depth regime (usugl i)cn /
Depasition Litd ing, score low). deep). y slow-
Little or no enlargeme; Mod =
islands or point b ntof | Some new in i erate deposition of ne
than ars and less : crease in bar gravel, sand CW F
b et ot St o, | 0 ot byl
ent; J>-. 0, 2 Sy o > as
d ttom affected by Sed?mem 20-50% for ]°W-grad’ien:t‘)0$ the bonﬁrfnortlig Wegradiont) ot develppme, m°"el:;ran 509
10 eposition. e bottom affected; sli Seoosite groy ected; sediment | (0% for low-gradi %
Score deposition in pools. sheht cmﬁfﬁ Obstnécg:ns, bottom changing len:l)e:{lthe
; ns, and bends; pools alm Y,
5.Ch mode; iti > most absent
now'é';f:. : x\)later reaches base of both pmval'::;.deposmon of pools i:gf)t:l‘t‘:(');l it to
Tl bl sl il Water fills >75% of th z
Sc 11 of channel substrate i | 2¥ailable channel; c Water fills 25-759
Bl exposed. channel sub: el; or <25% of | availabl % of the Very littl .
6.Channel Bubstalc s cxposed SUbStTﬂ!:Scmhm’st?ndlor A “"Jymg;tley“l”gesl;": chonne)
Alteration y exposed. | pools. nt as standing
Some channelizati
Channelization or dredgi usually in areas on present, ,
101 in| as of brid Channelizati
8 ezstﬁt:‘toomr '"aj"l','a'}‘t‘;',;,s"egmg Egmfﬂﬁn%‘ﬂ,dfnce d?egm el"“e‘?SiVlez;‘g;:ganmmy eb;ens or Banks shored with gabion ol
' (greater than Pﬂsteio gmg, ls:oool:mg structures present on cement; over 80% of the x
Score be present, but rec yT.) may th banks; and 40 to 80% of stream reach channelized
nt, but recent stream Hannelized o of | disrupt R d and
—__7'quuency = a1 channelization is not present. t‘liSl'upt::?I‘,a ch channelized and | great e;iliegd or ren!lm b'e'gt
Riffles frequent; Tatio of dF:tar.enlmvely e i
(or bends) a‘i‘;’tgenfaﬁ'les divided (t:);
of the stream <7:1 5
(generally 5 to 7); varie Occurrence of riffl Occasional riffi
habitat is k ); variety of | infrequent; di 2 botto e or bend; .
wWhore r‘i%]:syhén streams ﬁmeg‘:ieil\‘rti’dg:ingnﬁ between habiu':t‘- "d"i's':;’n“"s rovide some | Generally all flat water or
icEE Dlcs wie Conumuous. il the stam | e width of | nffles divided by the wid shallow riffles; poor habitat,
11 of boulders or other is befween 7 to 15 ivided by the width of | distance be  poor habitat,
arge, natural A .| the stre of |4 tween riffl
e L L o the stream i between 150 | QEROY ToE eth of the
Left/Right Bank ].0 . stream is a ratio of >25.
8.Bank 8 7
6
Stability4 Emankssionstab'l):;nividence of - ! 2 . 1 0
on o, failure ab: Mod -
LB____ or minimal; littl ADscht erately stable; infrequent
REALTE 5 itire peobleme® poseial fon small areas of erosion requeat, | Moderutely unstable; 30-60% Unstable; many eroded areas;
% of bank led o Y, bank raw'
4 affected. ver. 5-30% of bank i ank in reach has areas v" areas frequent al :
reach has are. ; in | erosion; hi i of | straight on|
as of erosion. duning § gh erosion potential | obvi sections and bends;
9. Vegetative uring floods. ?Ozau:f%msllloughi“s- 60-
Protection More th as erosional
an 90% scars.
".a"k.Surfacesﬁn%fi‘#fms:fm 70-90% of the stream bank
) riparian zone covered by iate | surfaces covered by nati
astive vegetation, includi vegetationibut dne £liy0 50-70% of the stream by
LB_...._ trees, Un(ferstory Aol plants is not well-re assof | surfaces covered ank |y
BB nomoody macrophyes Bigupon cidon it vegation, dsrupion e e o e fioam
tative disruption throu cting full plant growth Vious; patches of bare soil | Yegetation; di e
5 grazing or mowing mini potential to any great or closely cropped v soil |y [yEettion. disruption o
-l Al e [ 0 By BTeat et | common. less egetation | i) bank vegetation is ve
allowed to grow all plants potential plant stu of the the Potel'l,tlal I an one-half of igh; vegetation has been Ty
— natum?ly‘ remaining. bble height | height remixg:;‘ Jlubble {::s‘?xeav:?:gges't‘f&ftegs ;Iil
. Riparian e height.
Vegetative 5 ALY
Zone Width mg’s." {gmaan Z00e >18 | widh
13 ctivities (i.e., idth of ripari
186 | s mwnsror eropoy have Teters, utban attvntes pave | Widih o ripar :
st """ impacted zone rops) have not :\'}g%yzone only meters; human ﬂé?f?e?ﬂf m:letrs?lfiri SEiai 008 5
2 2 \Y H raty
impacted zone a great deal. € | vegetation 3&2’1’31’&,5’2"..‘“
Total Score activities.
NOTES/COMM
ENTS:

92
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 208 of 436
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S015 LocaTion: Bigbone, KY
PROGRAM:
staTion #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
- DATE: 3/30/2016| TIME
Verify Site LAT/LONG vs GPS  [JYES [JNO [@N/A Finish:
Reach
7 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):
Hastherebeen [0 Heavy rain [ Surface Mining [ Construction [ Forest
a scouring rain *_ 4[] [0 Steady rain [] Deep Mining [ Commercial [[] Pasture/Grazing
in the last 14 | O Intermittent showers | [J Oil Wells [] Industrial O sitviculture
days? _ X [@ Clear/sunny [ Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
OYes@No H O Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 2 ft HYDRAULIC Dominate Type:
MaximumDepth ' ft |  STRUCTURES [S]T REAMFLOW | 8 Treesil] Herbaceous CHANNEL
Reach Length 18 m | [J Dams 0 P(:?)l od Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [0 Bridge Abutments e Number of strata_3 _ Dom. [ Dredging
(No. Sampled in Reach) [ Island O] High Tree/Shrub Taxa Channelization
O Waterfalls [ Normal (EFull CJPartial)
1 Rifle? Run! Pool other: Culvert ‘ Juniperus virginiana, Poa sp.
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 [IBPEF [ Seine (] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [] Other: Lead Collector:
Invertebrates  [] Im? [J Qual [] Other: Lead Collector:
[J 20 Jab (#Jabs: Cobble Snags Veg Banks  Sand Macrophytes Other )
Tissue: No. of Samples collected T Spe Lead Collector:
Water Chem [0 Acid/Alk [] Bulk [] Nutrients [] Metals [] Low Hg Lead Collector:
[] Herbicides [] Pesticides [J Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. | Riffte 35 % Run 35 % Pool 30 % Reach Total
Silt/Clay (<0.06 mm) 40
Sand (0.06 — 2 mm) 25
Gravel (2-64 mm) 25
Cobble (64 — 256 mm) 10
Boulders (>256 mm) 0
Bedrock 0
NOTES/COMMENTS:
SITE NOT SAMPLED:
[J Land ownerdenial [ Dry CToo deep/Impounded
[ site not found/Secluded Ounsafe
O other (indicate under comments)
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 209 of 436
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 SRR PR Er p e 1)
1.Epifaunal Greater than ’Wo of substrate m mix of stable habitat;

Substrate/ favorable for epifaunal well-suited for full

Available colonization and fish cover; colonization potential; ! y

Cov mix of snags, submerged logs, | adequate habitat for 20-40% mix of stable habitat, |; ..o oo 2000 cable habitat:

over undercut banks, cobble or maintenance of populations; | habitat availability less than | 2532 ‘8PPt S E P oTak
other stable habitatand at | presence of additional desirable; substrate frequently | o cee’ncoble o lgck"
stage to allow full colonization | substrate in the form of new | disturbed or removed. v I, AcKIng.
potential (i.e., logs/snags that , but not yet prep: or
ial (ie, 1 that | fall, b ared f
v 6 are not new fall and not co!ion}zatit]m) (may rate at high
re 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%

ayering of cobble provides | surrounde ne sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Layering of cobbl id ded by fi di ded by fine sedi ded by fine sedi
Score diversity of niche space.
All four velocity/de ; i

e me. | mBimesssent (wdeep, | Qnly 3 ofthe dsegies, | Ony2of e Shabll | pominted by 1 veloity
:L‘;‘ﬁ;ﬁ? l(()g‘;vf;ais;-ge; "ga/?' missing, score lower than if | shallow or slow-shallow are g:gﬂ; regime (usually slow-

Seore 7/ deep is 505 m.) - » | missing other regimes). missing, score low). P)-

4. Sediment Moderate deposition of new Heavy deposits of fine

Deposition Little or no enlargement of Some new increase in bar gf;fé’ ::3‘3‘ or. %';;5?622%2} matevr)lral, E‘l%reased bar
islands or point bars and less | formation, mostly from gravel, (50-80% forelr)vw-grﬁdi ent) 0; development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% the bottoom affected: sediment (80% for low-gradient) of the

ient streams) of the (20-50% for low-gradient) of devosi ? bottom changing frequently;
ottom affected by sediment | the bottom affected; slight cgﬁfn%n%bmmﬁ' pools almost absent due to
deposition. deposition in pools. mod:lrate deposition of pools E:gzusnir&t:’;l sediment

Score prevalent. i

e

5.Channel Water reaches base of both . .

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

Flow Status m&nl:a&-k:ﬁ;"‘geﬂs{gﬂte g available channel; or <25% of | available channel, and/or riffle tm(;y mostly present as standing

1 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
Score .
el
6.Channel B
Alteration ﬁuﬁ;ﬁmgﬁ?ﬂ%ﬁ“m’ Channelization may be Banks shored with gabion or
P : s extensive; em ts or cement; over 80% o
El?smﬂ:ﬂ:m d;;g%:gg gmﬁtzssn%g’dfgcedo ;is;g, shoring structures present on | stream reach channelized and
0 B o h
with normal & (greater than past 20 yr ) ma; both banks; and 40 to 80% of | disrupted. Instream habitat
7 pattemn. b%r;:esent, buI: recemy ; y :lt_ream rgach channelized and | greatly altered or removed
channelization is not present, | 9!STupted. SNICLY.

Score
Occurrence of nifles relatively

Zil‘;ﬁeg"e“cy °‘ greequem; !?:'lio odf' diitaé\ ge A Occasional riffle or bend,

tween riffles divide asional riffle or bend;

(or bends) width of the stream <7:1_ Occurrence of riffles bottom contours provide some g&?ﬁ;&!‘%&‘g" w?‘lf;l?il;ar
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between distance betwe’egor?ﬁ'les 2
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | 400404 by the width of the
where riffles are continuous, the stream is between 7 to 15. | the stream is between 15 to : . 9

2 lacemett:ltlr(;fl‘ b%ulders. or other 25. streani is a ratio of >25.
large, na obstruction is

Score important.

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank R Unstable; many eroded areas;
Stability gmnﬁ;,bl]’:'ni‘}gﬁgf: :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,

DBBESE bt future problems E‘;% of bank heal}e‘d hg:er. 5-3(;% of bank in groglonf;1 high erosion potential t!»ggj;mf?.nnli sl!oughing; 6(3-

RB : reac areas of erosion. uring floods. b O as erosiona

2 affected. Ty
9. Vegetative
prasiie T [op e Dtz e RS i i stim s
surfaces and immediate | surfaces covered by native -70% of the stream

4 riparian zone covered by vegetation, but one class of surfaces covered by ‘1)‘::; ;lrr"fascg?cgsg;;dsgem
native vegetation, including plants is not well-represented, | vegetation; disruption ] Vegetation [disrimtion’o
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strgam BNk oe gtati S

LB ... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation high; ve etatior% Hagbeen Ty

RB vegetative disruption throu potential to any great extent, | common; less than one-half of | .=~ o P 5o i etere o0
grazing or mowing minimal or | more than one-half of the the potential plant stubble less in average stubble height

4 :ﬁt e\:gent; almost all ?llam.s potential plant stubble height | height remaining. Tag :

owed to grow naturaily. remaining.

10. Riparian

Zone Width | meters; human activities (i.e., | \Idth of npanan zone "2-18 |y, of riparian zone 6-12 JCLLON iparian zone. =

it dbeds, cl meters; human activities have 36 ivities f meters: little or no riparian
2 parking lots, roadbeds, clear- | j,0 064 zone only meters, human activities have vegetation due to human
LBIEEET ;:#‘t;agmo&r crops) have not minimally. impacted zone a great deal. K Evities!
RB :
4
Total Score NOTES/COMMENTS:

56
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 210 of 436
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME;: S017 Location: Bigbone, KY
PROGRAM:
station # N/A county: Boone PROJECT:
|
INVESTIGATORS: SM, JF TIME  Start:
— DATE: 3/30/2016| oanry .
Verify Site LAT/LONG vs GPS  [JYES [INO [@N/A Finish:
Reach
5 CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [ Partially Exposed (25-50%) Perennial
[M] Partially Shaded (50-75%) | [0 Ephemeral
LONG [ Fully Shaded (75-100%) [ Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding .and Use):
Has there been O Heavy rain [ Surface Mining [ Construction [ Forest
ascounng rain ] [0 Steady rain [ Deep Mining [ Commercial [J Pasture/Grazing
inthelast14 A [J Intermittent showers | OJ Oil Wells [ Industrial O silviculture
days? & [x] Clear/sunny [ Land Disposal [ Row Crops [0 Urban Runoff/Storm Sewers
OYes@No [ [ CcCloudy [ Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 8 ft HYDRAULIC Dominate Type:
Maximum Depth 2 f | STRUCTURES E]r REAMFLOW | 8 Treesfl Herbaceous CHANNEL
Reach Length 50 m | [J Dams -1 O Pt:zle d [ Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [0 Bridge Abutments O Low Number of strata Dom. [ Dredging
(No. Sampled in Reach) [J Island O High Tree/Shrub Taxa Channelization
[0 Waterfalls Normal (CJFull @Partial)
2 Riffle 2 Run 2 Pool Other: Culvert — Acer negundo, Erythronium americanum
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 [J Other  Time: BPEF Seine Lead Collector:
Habitat O RBP [ Substrate [] Other: Lead Collector:
Invertebrates  [J im? (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 [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. | Riffle 50 % Run 20 % Pool 30 % Reach Total
Silt/Clay (<0.06 mm) 30
Sand (0.06 —2 mm) 20
Gravel (2-64 mm) 20
Cobble (64 —256 mm) 20
Boulders (>256 mm) 5
Bedrock 5
NOTES/COMMENTS:
SITE NOT SAMPLED:
[0 Land ownerdenial [ Dry [Too deep/Impounded
[ site not found/Secluded  [JUnsafe
[ other (indicate under comments)
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 211 of 436
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 SR Wi e JE )
1.Epifaunal Greater than M_o Of substrate W/g mix of stable habitat;

Substrate/ favorable for epifaunal well-suited for

Available colonization and fish cover; colonization potential; .

C“ mix of snags, submerged logs, | adequate habitat for 20-40% mix of stable habitat, |} o o o0 o00r cabte habitat:

over, u{al:iercutbllmnhl;sl; cobb sor maimenan%e agg pppl;llations; Lmb_i::lt, ]avail%biluy l;ss thantl laik of habitat iss ob\?io:s! »
other stable habitat and at resence 0 ition: esirable; substrate frequently %
stage to allow full colonization gubstrate in the form of new disturbed or removed. substrate unstable or lacking,
potential (i.e., logs/snags that | fall, but not yet prepared for
16 are not new fall and not colonization (may rate at high
Score e sadofscle)
.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 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 velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat . ‘

. low-deep Yi208 : Y : Dominated by 1 velocity/

Depth Regime regm:les resent (s > | present (if fast-shallow is regimes present (if fast- - %

o :Lc;vl\lvoswhx)slc(pgv‘;va‘ais;-geoe l&}? missing, score lower than if | shallow &r siow-shallow are g:epﬂ; regime (usually slow

S 16 deepis>0.5 m) g > | missing other regimes). missing, score low). P)-

i

4. Sediment Moderate deposition of new z

Del"'s“i“llll Little or no enlargement of Some new increase in bar gf;ﬁ}::g%g&g:::?&g%‘:} ﬁ:?:r%a‘lj,e m;let;s%m;;er
islands or point bars and less | formation, mostly from gravel, (50-80% for | w—grﬁdi ent) 0; development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% 0 ongracien (80% for low-gradient) of the

dient streams) of the 20-50% for low-gradient) of | the bottom affected; sediment | {0 chanoin uently;
E{)nnom affected by sediment e bo_tt;m affected; slight gggsoggt:tfgnzbmcg&";;, pools alr_nostg;l_)sem ue toy’
11 deposition. deposition in pools. Thbderate deﬁositi onof f\ools substantial sediment
Scare prevalent. deposition.
5.Channel Water reaches base of both . 3
Pt Water fills >75% of the Water fills 25-75% of the Very little water in channel

Tlow Status m&ga&kgﬁﬂeﬂumbg‘tﬂte ;s | available channel; or <25% of | available channel, and/or riffle and mostly present as standing

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

Score 10 exposed.

SRR

6.Channel oati

Alteration Eguq;ﬁ;?mksz?;%ﬁ'i“m' Channplizatiog may be Banks shored 8\&}!; g’gb&m or

o . Skt extensive, embankments or cement; over 80% of t
Ebh;mﬁ}ﬁ:lm.d;ﬁgﬂg ggm%n?&digemg, shoring structures present on | stream reach channelized and
with normal pattern (greater than past 50 vr ) ma both banks; and 40 to 80% of dlsrur\ed. Instream habitat

11 P y bge";:esem’ but recenty -} M8Y | stream reach channelized and | greatly altered or removed
S channelization is not present. disrupted. SnUIEy,
PR Ty m
z currence of nffles relatively
R | ot i s e
tween riffles divide; asional riffle or bend;

(or beads) width of the stream <7:1 Occurrence of riffles bottom contours provide some Gh:?f;?v"lyi&ltgm w‘:‘ﬁ;ﬁ’;ﬂ
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance een gistance betwéegogmes »
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 befween 15 to St is u ratio'of 25
l:lacement of boulders or other Y

15 large, natural obstruction is
_S_core important.
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0

S Banks stable; evidence of Unstable; many eroded areas;

Stability erosionTonbark failine aboent 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;

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

RB 6 aﬁ'ecte't)l : H reach has areas of erosion. during floods. 100% of bank has erosional

a scars.

9. Vegetative

Protection m:ic t‘il::fn 90% %f the s;qam 73;f90% of the sér;yam bank P e Ao

surfaces and immediate | surfaces covered by native % of the stream

6 riparian zone covered by vegetation, but one class of | surfaces covered by %::ls(‘s}rr?aig?cgﬁhr:dmm
native vegetation, including plants is not well-represented; | vegetation; disruption s eationldisaition ;l,?'
trees, understory shrubs, or disruption evident but not obvious; patches of bare soil trgam Bankve eptati isye

LB........... nonwoody macrophytes; affecting full plant growth or closely cropped vegetation | i eetati far -

RB vegetative disruption throu potential to any great extent, | common; less than one-half of | N&% ¥eEEa, Ceiitimeter or
grazing or mowing minimal or | more than one-half of the the potential plant stubble less in average stubble height

6 not evident; almost all s:lams potential plant stubble height | height remaining, IBge e 5
allowed to grow naturally. remaining.

Vit Width of

egetative idth of riparian zone >18 : o : Tk
Zone Width | meters; human activities (i.c., | idth of riparian zone 12-18 | wiu of rivarian zone 6-12 | Width of riparian zone <6
f meters; human activities have ; rig meters: little or no riparian
6 parking lots, roadbeds, clear- impacted zone only meters; human activities have VETELEIOR' 0 60 hlirain
LBIDS b f:f;al?:é";& or crops) have not f inimally. impacted zone a great deal. | JCRCEAT
RB :
Total Score NOTES/COMMENTS:

125
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 212 of 436
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: 9023 rocation: Bigbone, KY
PROGRAM:
station # N/A county; Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
DATE: 3/30/201 6 (24hr)
Verify Site LAT/LONG vs GPS  [JYES [ONO EIN/A 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 ] Fully Shaded (75-100%) [ Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [0 Heavy rain [0 Surface Mining [ Construction [0 Forest
ascounngrain M [ Steady rain [ Deep Mining [ Commercial Pasture/Grazing
inthelast14 7 [ Intermittent showers | [J Oil Wells O Industrial 3 silviculture
days? _ | [x] Clear/sunny [ Land Disposal O Row Crops [J Urban Runoff/Storm Sewers
[ Yes[# No O O Ccloudy [J Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 35 ft HYDRAULIC Dominate Type:
Maximum Depth ~ '5__f STRUCTURES EI D“EAM FLOW | M Treesilll Herbaceous CHANNEL
Reach Length 18 m | [J Dams 0 o Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [J Bridge Abutments o Number of strata Dom. [ Dredging
(No. Sampled in Reach) O Island O] High Tree/Shrub Taxa Channelization
[ waterfalls iii] Normal j (COFull [@Partial)
2 Rifle! Run! Pool | M Other: ~lvert Poa sp., Taraxacum officinale Cilvert
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 [J Seine [J 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 ] 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:
[0 Land ownerdenial [ Dry OToo deep/Impounded
O site not found/Secluded [Junsafe
] other (indicate under comments)
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 213 of 436
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 Ry el ) R )
1.Epifaunal Creater than ’Wo of substrate m mix of stable habitat,
Substrate/ favorable for epifaunal well-suited for full
Available oqlonifzntion andbﬁsh cot\ﬁr, slonizati;;\b potetx_nial; HSS AL
mix of snags, submerged logs, | adequate habitat for mix of stable, habitat, ey
Cover ug:iercmbllmnhl;st; .cobl:% or maintenani_ea:‘l)ffl pppt;llations; gab_italt:. }vailibility IFSS thanl };iis mﬁg;/t" i?%?}&gﬂg‘m‘
other stable habitatandat | presence o ition: esirable; substrate frequently 2
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
12 are not new fall and not 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%
8 Layering of cobble provides surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Score diversity of niche space.
3.Velocity/ I four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat - .
Depth Regime ;Tt?wn-‘:ifa {:vsvent!a(sﬂg:,e‘de?aps’t- present (if fast-shallow is regl)rlnes present (if fast- (Ii)ep"th“nrg‘q?ngy(l:sﬁ?cl o/w-
shallow). (Sow is <03 mys, | Missing, score lower thanif | shallow or slow-shallow are i ) 8t ys
Sal 12 deepis>05m) > | missing other regimes). missing, score iow). P).
Fﬁ —
4. Sediment Moderate deposition of new Hea: .
4 vy deposits of fine
Deposition Little or no enlargement of | Some new increase in bar ?:Xf}::&'ﬁ:ﬂ'&“fdﬂ%g} material, Hncreased bar
islands or point bars and less | formation, mostly from gravel, 5 iy = | development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% ~ | (30;30% for low-gradient) of | (809 for low.gradient) of the
aﬂdiem streams) of the (20-50% for low-gradient) of | 31 .ts"": absegue G aeament | bottom changing frequently;
ttom affected by sediment | the bottom affected; slight ittt ilonind pools almost absent due to
6 deposition. deposition in pools. tioderate’deposition of pools substantial sediment
Score prevalent. PO POO deposition.
[
5.Channel Water reaches base of both ; ;
el Water fills >75% of the Water fills 25-75% of the Very little water in channel
e Staties m&e’:}‘:ﬁ:&fgﬂgﬁmc s |available channe'i;_ or <25% of | available channel,‘:md/or riffle am:{y mostly present as standing
5 10 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
ore 2
P
6.Channel izati
Alteration Some channelization present, Channelization may be Banks shored with gabion or
usually in areas of bridge extensive; embankments or cement; over 80% of th
Channelization or dredging abutments; evidence o t b A ohLhe
absent or mininmal® streaf cliannelizationdi'e= dredain shoring structures presenton | stream reach channelized and
el e s b (e than gm 50 v )Br‘mg' both banks; and 40 to 80% of | disrupted. Instream habitat
1 s bgen?esent, becent . T | stream reach channelized and | greatly altered or removed
el iastif i ot present, | distupted. entirely.
Score
i Occurrence of nies relatively
S | i T of e e
tween riffles divided by asional riffle or bend; 3
(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some G&'}f&“ﬁglﬂm wa'ﬁ'gar
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between ?listance betwi’egor(i,tr’ﬂ : At
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | 501404 by the width ots'th
where riffles are continuous, | the stream is between 7 to 15. | the stream is between 15 to tfeat is a Fatio of 525 3
lacement of boulders or other 25. Al CLimZel
12 arge, natural obstruction is
Score important.

Left/Right Bank 10 9 8 7 6 5 4 3 2 | 0
8.Bank i) Unstable; many eroded areas;
Stability E;';g:‘;bll;’niv;gﬁﬁg :lfsem 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,
LB il future probienis ﬂg% Bfibank healed over. 5-30% of bank in | erosion, high erosion potential | obvious bank sloughing; 60-
RB 6 affected : reach has areas of erosion. during floods. 100% of bank has erosional

3 scars.
9. Vegetative
2 b lh)dml‘(e T:fn e ‘:lf'the sgjeam 73;1'90% o sdtrg;m el 50-70% of th bank
ank surfaces and immediate | surfaces covered by native -70% of the stream
3 riparian zone covered by vegetation, but one class of | surfaces covered by %::i;maig?cgsglr:dmﬂm
native v%getanon, including plants is not well-represented; | vegetation; disruption eReationTdisinton g}'
LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil str%am Pk e eptati i
----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation high: ve etatior%has ggels Ty
RB vegetative disruption throu, potential to any great extent, | common,; less than one-half of relméve 05 centimeterg o
grazing or mowing minimal or | more than one-half of the the potential plant stubble less in average stubble height
3 not evident; almost all ?Iams potential plant stubble height | height remaining. & rag € acignt.
allowed to grow naturally. remaining.
Vedrer Width of 18
egetative idth of riparian zone > . 5o : oo
Zone Width | meters; human activities (i.c., Width ot nparian zonc 1218 S Gyicm of riparian zone 61214 | A dth of riparian zone <5
parking lots, roadbeds, clear- {"e erst,ed s VIUIES NAVE | meters; human activities have | M€ ot ln g or‘nohnpanan
80 cuts, lawns, or crops) have not | TEPEC €8 20 y impacted zone a great deal. e e
.............. impacted zone. minimally. activities.
RB
0
Total Score NOTES/COMMENTS:

89
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 214 of 436
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: ©025 LocaTION: Bigbone, KY
PROGRAM:
station# VA county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
oS DATE: 3/30/2016| (qpry
Verify Site LAT/LONG vs GPS  [JYES [INO EN/A Finish:
Reach
s CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT Partially Exposed (25-50%) | [ Perennial
[ Partially Shaded (50-75%) | [ Ephemeral
LONG [ Fully Shaded (75-100%) [ Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predomi Use):
Has there been Heavy rain [ Surface Mining [0 Construction [ Forest
ascounng rain 7 [0 Steady rain [0 Deep Mining [J Commercial [ Pasture/Grazing
in the last 14 O [0 Intermittent showers | [J Oil Wells [ Industrial [ silviculture
days? 0] [ Clear/sunny [ Land Disposal [0 Row Crops [J Urban Runoff/Storm Sewers
OYes@No [ O Cloudy [H Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth 1 fi | STRUCTURES I_s__]r ‘SEWAM FLOW | ] Treesilll Herbaceous CHANNEL
Reach Length 30 m | [0 Dams @] Pooled [ Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence Bridge Abutments i Number of strata Dom. [ Dredging
(No. Sampled in Reach) 0 Island ] High Tree/Shrub Taxa Channelizatjon
[ waterfalls [E] Noénal - ([Full [JPartial)
1 RifMe® Run2 ool | I Other Dipsacus 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 (] Other  Time: BPEF Seine Lead Collector:
Habitat I RBP [] Substrate [] Other; Lead Collector:
Invertebrates  [] Im? [] Qual [] Other: Lead Collector:
[ 20 Jab (#Jabs: 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 [@Est. [JP.C. | Riffie 10 % Run 0 % Pool 80 % 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 owner denial O Dry OToo deep/Impounded
[ site not found/Secluded [JUnsafe
O other (indicate under comments)
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 215 of 436
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal i Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 SHARE P T A )
1.Epifaunal ‘Greater than ’Wo Of substrate | 40-705 Mix of stable habitat;

Substrate/ favorable for epifaunal well-suited for full

Available cqlomfmhon andbﬁsh co‘\j/c;.r; glonizati;‘)% pote;nial; AT bt
mix of snags, submerged logs, equate habitat for % mix of stable habitat; e

Cover undercut banks, cobble or mai?'nenance of populations; habitat;vailability less than },eis t}fgal‘n 20% stable habitat,
other stable habitat and at presence of additional desirable; substrate frequently | ¢ of habitat is obvious,
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

8 are not new fall and not 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%

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

Score diversity of niche space.

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

Depth Regime | 68imes present (slow-deep, | pres)ént (if fast-shallow is regl)r,nes resent (if fast- Dominated by 1 velocity/
slow-shallow, fast-deep, fast b P depth 1
shallow). (Sow is <0.3'mys, | Missing, score lower thanif | shallow or slow-shallow are dob) (usually, oy

Score 5 deep is >05m) ; > | missing other regimes). missing, score low). eep).

—

4. Sediment Moderate deposition of new H :

: avy deposits of fi

Deposition Little or no enlargement of | Some new increase in bar vafcll, sagd o %“e ”fd“;%'}t mateiial, increased bar
islands or point bars and less | formation, mostly from gravel, osnoosooa/nf nelw mz;d' -30% development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% _ | (30-80% for OW-gIE ient) of (80% for low-gradient) of the

: 00, Sl the bottom affected; sediment 4 k
dient streams) of the (20-50% for low-gradient) of d : b ? bottom changing frequently;
2 ttom affected by sediment | the bottom affected; slight ch;;fu-’gnz mcgglgg. pools almost absent due to

e 7 eposition. deposition in pools. g}‘;ﬂ:{:}; deposition of pools glémt;ﬂ sediment

P— z

5.Channel

Flow Status | power reaches base of both | wager fills >75% of the Water fills 25-75% of the Very little water in channel
amount of channel substrate is available channel; or <25% of | available channel, and/or riffle | and mostly present as standing

{5 6 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.

ore ;
e
ﬁlgehrﬂal:il::el: E:ulglel c}::nar::hisu;)t}%x:igmesent, Channelization may be Banks shored with gabion or
Channelization or dredging abutm);ms; evidence o; eé)ast el)l(teps:ve; embankments or cement, over.80% of the
sent or minimal, i ; :
ab: inimal; stream channelization, i.e., dredging, lsm(t)lr"lggnskstmcmée: ressegg/onf stream reach channelized and
with normal pattern. (greater than past 20 yr.) may ; Al to 80% a disrupted. Instream habitat
3 be present, but recent stream reach channelized and | grea Y altered or removed

s channelization is not present. disrupted. entirely.

EEES=Sa

7.Frequency of Occurrence 9! nmgs relatively

Riffles frequent; ratio of distarce

: between riffles divided Occasional riffle or bend;

(or bends) width of the stream <7: })y Occurrence of riffles bottom contours provide some Ghixl\]emll){glll flat water or
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between brprecailililing poq;frabltat,
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | §Stance between riiles
where riffles are continuous, | the stream is befween 7 to 15. | the stream is between 15 to ivided by the width of the

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

5, _arge,nr;:tural obstruction is

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

Stability Banks stable; evidence of Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas fre){]uent alon,
erosion or bank failure absent mall famai I £ haaki hh £ . : :

e 3 or minimal; little potential for | $mall areas of erosion mostly | of bank in reach has areas of straight sections and bends;

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

RB 3 affected. i reach has areas of erosion. during floods 100% of bank has erosional

scars.

9. Vegetative

Pmteegcﬂon }\bda:rke du?fn 90% %f the s;rdeam 73;f90% of the sérgyam bank .

surfaces and immediate | surfaces covere: native 0-70% of the stream bank

8 riparian zone covered by vegetation, but one class of surface; covered by L::i tl:larnf 50% of the stream
native vegetation, including plants is not well-represented; | vegetation; disruption bank su BOES COYCr ed b

LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil vegetatg;x;‘,kdlsrupuqn g

----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation f“t-'“,m VEREAlion is very

RB vegetative disruption mr:_;%h potential to any great extent; | common; less than one-half of gh; ve °‘a§'°“ has been

grazing or mowing minimal or | more than one-half of the the potential plant stubble [EMoVeCo.D centimeters or
2 ! POl P 1 bble h

8 :ﬁt evxgent; almosttall ?'lyants potential plant stubble height | height remaining, ess in average stubble height.

owed to grow naturally. remaining.

10. Riparian

Vegetative Width of riparian zone >18 : S : (i

Zone Width | meters: human activities (i, | Width of riparian zone 12-18 | \v. 4 o6 rinarian sone 6.12 | Width of riparian zone <6

2 parking lots, roadbeds, clear- :‘r‘:';ea?ég‘g::g gg};vmes have meters; human activities have \I?eg:gt‘ig;t gugrtgohnpanan

I_l;_g ___________ f#:;aggin:o :;'CI’OPS) have not | - mally. impacted zone a great deal. activities.

3
Total Score NOTES/COMMENTS:
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 216 of 436
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: 5028 LocaTion: Bigbone, KY
PROGRAM:
stamion # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF : TIME  Start:
DATE: 3/30/2016| TIME
Verify Site LAT/LONG vs GPS  [JYES [JNO EIN/A Finish:
Reach
7 - 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 [0 Heavy rain [ Surface Mining [ Construction [ Forest
ascouringramn [ [0 Steady rain [ Deep Mining [ Commercial [ Pasture/Grazing
inthelast14 M [ Intermittentshowers | [J Oil Wells [ Industrial O Silviculture
days? 0] [x] Clear/sunny [J Land Disposal [J Row Crops [ Urban Runoff/Storm Sewers
OYes@Ne [ [ Cloudy [ Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 10 ft HYDRAULIC STRE Dominate Type:
Maximum Depth 3 ft STRUCTURES Ob ML O, Treesil] Herbaceous CHANNEL
Reach Length 18 m | [0 Dams 0 P;zl o O Grasses[@ ShmBs ALTERATIONS
Riffle/Run/Pool Sequence [0 Bridge Abutments Giee Number of strata Dom. [ Dredging
(No. Sampled in Reach) [J island O] High Tree/Shrub Taxa [ Channelization
O waterfalls Novmal ; (OJFull M Partial)
2 Riffle? Run! Pool | M 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: [[] QualMHC [] Other [ Visual Assessment Lead Collector:
Fish [IBPEF [ Seine [] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [[] Other: Lead Collector:
Invertebrates [ 1m? [J Qual [J Other: Lead Collector:
[ 20 Jab (#Jabs: Cobble Snags Veg. Banks __Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem 3 Acid/Alk [T Bulk [J Nutrients []] Metals [ Low Hg Lead Collector:
[ Herbicides [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. [JP.C. | Riffe 25 % Run 25 % Pool 50 % 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:
[ Land owner denial [ Dry OToo deep/Impounded
[ site not found/Secluded Ounsafe
[ other (indicate under comments)
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(generally 5 to 7); variety of
habitat is key. In streams

infrequent; distance between
riffles divided by the width of

habitat; distance between
riffles divided by the width of

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 217 of 436
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 SESF 4RV 3 =532 15H 0
1.Epifaunal reater than 70% of substrate mq mix of stable habitat;
Substrate/ favorable for epifaunal well-suited for full
Available cqlomfzanon andbﬁsh co:ﬁr; :glomzatn::b pt:t‘c?nal; o o Rl
mix of snags, submerged logs, uate 1tat for -40% mix 0 e habitat; Boeris
Cover undercut bgsnks, cobble or el populations; | habitat availability less than {';;is gah';gg;/: is;tgl;’le'hab_nat,
other stable habitat and at presence of additional desirable; substrate frequently | (e A8 0 0ot m‘,"l"“i'i
stage to allow full colonization | substrate in the form of new | disturbed or removed. acsing.
potential (i.e., logs/snags that | fall, but not yet prepared for
are not new fall and not colonization (may rate at high
% 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%
7 gpyeri.ng oft_" cpllwllble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
B
. Veloc . Only 3 of the 4 regimes Only 2 of the 4 habitat . .
Depth Regime nl:g;vrr_::s lr:vsventga(;l-g:ve-degs,‘. pnes);nt (if fast-shallow is regl)rlncs present (if fast- dD:Enr:tq?ngy(Jsm?m%/w-
:hallow) (Sowis<03ms, |missing, score lower thanif | shallow or slow-shallow are T ) g Yy s
Pyl 15 deepis>05m) » | missing other regimes). missing, score low). P).
Ty e
4. Sediment Moderate deposition of new Heavy deposits of fine
Deposition Little or no enlargement of Some new increase in bar g'ﬂ;f;as:gﬂ:‘zﬁgfswfdggﬂ} matevr);al, m:reased bar
3 islands or point bars and less | formation, mostly from gravel, 5 > ¢ | development; more than 50%
than 5% (<20% forlow- sand o it sediment 5-30% (30-80% fof Iow-gradient).of (80% forlow.gradien) of the
ient streams) of the -50% for low-gradient) o p d ttom changin; uently;
ttom affected by sediment | the bottom affected, slight ggﬁt:“?gn?mcggﬁs’. pools almost al?gent ue toy
8 deposition. deposition in pools. moderate deposition of pools | Substantial sediment
S prevalent PO POy deposition.
S Chmpe '
.Channel Water reaches base of both : :
P Water fills >75% of the Water fills 25-75% of the Very little water in channel
Eou State m&&%ﬁxﬂeﬂsggﬁaﬁ is {available channel; or <25% of | available channel, and/or riffle andrymostly present as standing
13 exnoied channel substrate is exposed. | substrates are mostly exposed. | pools.
[Score s
6.Channel e ati
Alteration E:uﬁ;mgsﬁ?%’;gm:em’ Chann_elizatiog may be Banks shored S‘?I)E;h gtx_agion or
s 30 A L extensive; embankments or cement; over 80% of the
E‘:‘s‘:‘:‘?ﬂ;ﬁ?&m."sﬁgﬂs g:mﬂ;’ﬁ?'dfzw of past | shoring structures present on | stream reach channelized and
Sth Tiotraal sattera (Eeater (hin Dast 20 37 )Sl'm& both banks; and 40 to 80% of | disrupted. Instream habitat
13 P bger;aresent, bmcent ) T | stream reach channelized and | greatly altered or removed
channelization s not present, | disrupted. entirely.
Score
i Occurrence of nies relatively
Zul:“ng“emy = freql:oetw“em; [g_lio o({‘_ di‘sitag %e Occasional riffle or bend
een riffles divided by ional riffle or bend;
(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some | Generally all flat water or

shallow riffles; poor habitat;
distance between riffles

; 7 . divided by the width of the
where riffles are continuous, the stream is between 7 to 15. | the stream is between 15 to f A
l)lacement of boulders or other SteAm B a atioute 22
13 large, natural obstruction is
Score important. '

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank Y. Unstable; many eroded areas;
Stability gmﬂ:%mﬂgﬁﬂﬁ: :gunt Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent alon

2 or minimal: little potential for | Sall areas of erosion mostly | of bank in reach has areas of | straight sections and bends,
LB FiRETST5bIEmE ﬂ‘;./ of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 5 affectel:i ; 2 reach has areas of erosion. during floods. 100% of bank has erosional

3 scars.
9. Vegetative
Frotection tbadag? ttlluxifn e %f_the su&enm 731:f9 e ol e sggyam ek 50-70% of th bank
surfaces and immediate | surfaces covere: native % of the stream

riparian zone covered by vegetation, but one class of | surfaces covered Less than 50% of the stream
3 . b bank surfaces covered

native vegetation, including plants is not well-represented; | vegetation; disruption 1 A T },?

trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strgam HEREVE egati AT
0 : nonwoody macrophytes; affecting full plant growth or closely cropped vegetation _ [ F77T i A R Thaa .
RB vegetative disruption thr:lt;?h potential to any great extent, | common, less than one-haif of renovad 10,5 Ce ilimeters or

grazing or mowing minimal or | more one-half of the the potential plant stubble less in average stubble height

5 not evident; aimost aulrlaglams potential plant stubble height | height remaining. Tag g

allowed to grow naturally. remaining.
{9' '“"s?"' Width of 18
egetative idth of riparian zone >1¢ ; et 1 : : i ipari
Zone Width meters; human activities (i.e., X{é?e‘:ls'olfn?m:ncuz'eﬁeéialvse Width of riparian zone 6-12 x;:iglsolﬁg ea&a:ozﬂne <'2n
parking lots, roadbeds, clear- oacted ona orl meters; human activities have vegetation due to hur%nn
80 cuts, lawns, or crops) have not | TiP8%' 51 y impacted zone a great deal. o
______________ impacted zone. minimally. activities.
Total Score NOTES/COMMENTS:

102
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 218 of 436
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S031 LocaTion: Bigbone, KY
PROGRAM:
staTion # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF : TIME  Start:
R = vATE: 3/30/16| ey
Verify Site LAT/LONG vs GPS  [JYES [INO @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%) [ Ephemeral
LONG [ Fully Shaded (75-100%) [ Intermittent
WEATHER pow  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Has there been [0 Heavy rain [ Surface Mining [ Construction [ Forest
a scouring rain [0 Steady rain [J Deep Mining [ Commercial Pasture/Grazing
In ﬂ‘g last 14 O [0 Intermittent showers | [J Oil Wells [ Industrial O silviculture
days? _ O [x] Clear/sunny [0 Land Disposal [ Row Crops [ Urban Runoff/Storm Sewers
O Yes[ No O [J Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 8 ft HYDRAULIC Dominate Type:
Maximum Depth 05 ft STRUCTURES ET gEAM FLOW [ Trees[] Herbaceous CHANNEL
Reach Length 18 m | O Dams ] Sy Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence Bridge Abutments @ Low Number of strata_2  Dom. [ Dredging
(No. Sampled in Reach) O 1sland O High Tree/Shrub Taxa [8] Channelization
] Walerfailél [J Normal (JFull @Partial)
1 ; 1 1 ) 2 rt i S nsi
Riffle Run Pool | M Other: culve Dipsacus sp., Poa pratensis Culverted
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 [CIBPEF [] Seine [] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [] Other: Lead Collector:
Invertebrates  [] 1m? [] 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 [J Low Hg Lead Collector:
[ Herbicides [] 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:
O Land owner denial | Dry OToo deep/Impounded
O site not found/Secluded ~ [JUnsafe
O other (indicate under comments)
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vegetative disruption throu,
grazing or mowing minimal or
not evident; almost all plants
allowed to grow naturally.

potential to any great extent;
more than one-hg.lrg of the
potential plant stubble height
remaining.

the potential plant stubble
height remaining.

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET
RBP HiggGradient 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 ’Wn of substrate WAE mix of stable habitat;
Substrate/ favorable for epifaunal well-suited for full
Available cqlonifzxtion andbﬁsh co‘ﬁr; :glonizati]?nbpotegﬁal; e el
mix of snags, submerged logs, equate habitat for 40% mix of stable habitat; Froa
Cover ug:‘lercutbllm;‘k% cobbl ol maimenam;._e agg pppnl.;llatlons; gab}talt, lavall?:.bihty lgss thtml };ﬁf gﬂg&%’ isst?}t):l\?igaglm’
other stable habitatandat | presence o itio esirable; substrate frequently *
e t_oal ai!ow lfl‘llgls;:oloniz‘:;‘t:lt‘m ;txlli;sgate in the form oé‘él?w disturbed or removed. substrate unstable or lacking.
potential (i.e., logs/snags all, but not yet prepared for
are not new fall and pot colonization (may rate at high
Score transient). end of su;le).
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 | surounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Score diversity of niche space.
3.Veloci AN four velocity/depth . .
e e | REme e Gy, | Onty3ef e dregmes ooy 2ot e Shubt [ ot by 1 ey
:L‘m’;sgg l‘(’;;wfaf;'g%e :;'/: " | missing, score lower than if shallow or slow-shallow are g:epd; regime (usually slow-
Score 8 deep is 505 m.) : > | missing other regimes). missing, score low). P)-
e
4, Sediment Moderate deposition of new |,/ . :
: vy deposits of fine
Deposition Little or no enlargement of Some new increase in bar g:’xg::g‘:g&%‘:ssef&_'%ﬁ} material, mreased bar
. islands or point bars and less | formation, mostly from gravel, 50-80% for | s & f" development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% 7 for low-gradient) of | gno, for jow-gradient) of the
dient streams) of the (20-50% for low-gradient) of | the bottom affected; sediment | 5 changin uently;
& ; 2 gradle deposits at obstructions, ging Y
ottom affected by sediment | the bottom affected; slight constrictions. and bends: pools almost absent due to
deposition. deposition in pools. mode{ate deposition of pools ‘sigmt;;l sediment
Score prevalent. g
e
5.Channel Water reaches base of both . .
P Water fills >75% of the Water fills 25-75% of the Very little water in channel
S mlinl:a(:‘fk:ﬂ:nnge?‘slmg;late is |available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
AL 7 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
ore :
=i
6.Channel ioati
Apenines sy oo | Y, | S ot o
Channelization or dredging abutments; evidence of past bt > oot the
i Rederid: : shoring structures present on | stream reach channelized and
absent or minimal; stream channelization, i.e., dredging, both banks; and 40 to 80% of | disrupted. Instream habitat
with normal pattern, (greater than past 20 yr.) may o S5 /6, ON [y [ CUSTUPIEE. S 13 !
3 be present, but recent stream reach channelized and | great Y altered or removed
Sacie cha‘l’melization is not present. disrupted. CHurery:
7.Frequency of | Occurrence of nmgs relatively
Riffles frequent; ratio of distance
between riffles divided by Occasional riffle or bend; G Iy all flat wat
(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some shirl‘fxv M ﬁrl;)':a .
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between ettt L 4
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | ;.00 by the width efth
where riffles are continuous, | the stream is between 7 to 15. | the stream is between 15 to . ; LA
lacement of boulders or other 25. stream is a ratio of >25.
o 5 rarge, natural obstruction is
ore important. .

Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank el Unstable; many eroded areas;
Stability Banks stable; evidence of Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas ﬁe{]uem along

erosion or bank failure absent : ; : ; !
4 or minimal: little potential for small areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
LBa il 0 fofiwe aroblermes ﬂ%.,/ of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB ¢ reac areas of erosion. uring X %0 as erosiona
6 affocted 0 h has f during floods, 100% of bank h 1
2 scars.
9. Vegetative
D | e Sy st i ime ] L e CoNe by metioe-n | 5027026 of thl iream ok
surfaces and immediate | surfaces covere native -70% of the stream
4 riparian zone covered by vegetation, but one class of | surfaces covered by ]B‘::i ;mig:ﬁ’cgf mr:dstream
native vegetation, including | plants is not well-represented; | vegetation; disruption tambatogtinitnfagls, l’{
LB trees, ;l;ld erstory shhr;bs, or gg_mptiol}:lal\l/idlent but m obviousl; patches of bare soil sm%am b(:m’k vir;e"mgg: iSNerT
----------- nonw macrophytes; ectin ant or closely cro vegetation | 2.5 :
RB . 0 i Ll common{ lessp an onge-half of | high; vegetation has been

removed to 5 centimeters or
less in average stubble height.

10, Riparian
Vegetative Width of riparian zone >18 . e \ B
Zone Wilthl) || imbters; Tainan acivitiss (1.5, Width of fiparian 2one 12418 - | width of ripaiin.zone 6123 || Width of riparian zone <5
parking lots, roadbeds, clear- [ 1% TUMAn 26 Ve | meters; human activities have | Ti7¢h S e

15 1 cuts, lawns, or crops) have not | [HPEES0 Zone Only impacted zone a great deal. e
-------------- impacted zone. imaily. activities.
RB 1

Total Score NOTES/COMMENTS:

62
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 220 of 436
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S033 LocaTion: Bigbone, KY
PROGRAM:
staTion # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
/EST ‘ DATE: 3/31/2016| IME
Verify Site LAT/LONG vs GPS  [JYES [INO HIN/A Finish:
e S Seack == CANOPY COVER:: STREAM
ton owWEseam pstream [ Fully Exposed (0-25%) TYPE:
LAT Partially Exposed (25-50%) | [] Perennial
[ Partially Shaded (50-75%) | [ Ephemeral
LONG [ Fuily Shaded (75-100%) B Intermittent
WEATHER  \ow  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Hastherebeen  [7] O Heavyrain [ Surface Mining [ Construction [ Forest
ascounngrain M [0 Steady rain [ Deep Mining [0 Commercial [ Pasture/Grazing
inthelast14 M [ Intermittent showers | [J Oil Wells O Industrial O silviculture
days? O [x] Clear/sunny [J Land Disposal [J Row Crops [J Urban Runoff/Storm Sewers
OYes@No [ [ Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width U HYDRAULIC Dominate Type:
Maximum Depth 3 ft | STRUCTURES DS'D“EAM FLOW | & Treesflll Herbaceous CHANNEL
Reach Length 9 m | [0 Dams u le ed [® Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [@ Bridge Abutments o Number of strata Dom. [ Dredging
: h O 1sland : Tree/Shrub Taxa [ Channelization
(No. Sampled in Reach) O High i !
O waterfalls ] Nogmal (@Full [JPartial)
1 Riffle 1 Run 2 Pool [l] Other: Culverted 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: [] QualMHC [] Other [ Visual Assessment Lead Collector:
Fish [CIBPEF [ Seine [] Other Time: BPEF Seine Lead Collector:
Habitat [ RBP [] Substrate [] Other: Lead Collector:
Invertebrates  [] 1m* [] Qual [J 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 [] Metals [] Low Hg Lead Collector:
[J Herbicides [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. [JP.C. | Riffle 40 % Run 10 % Pool 50 % 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 Dry OToo deep/Impounded
O site not found/Secluded Ounsafe
O other (indicate under comments)
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A e
7.Frequency of
Riffles

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET
RBP High Gradient Habitat
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
SCORE 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 Sple 43 D A Ve 0
1.Epi Greater than 700 Of substrate | 40-707% mix of stable habitat;
pifaunal 4 A
Substrate/ favorable for epifaunal well-suited for full
= colonization and fish cover,; colonization potential;

Available mi]x of snags sSb’tineh ed logs aquu;ate .hab?tgt forilI 20-40% mix of stable habitat; o ;

Cover undercut banks,.cobl:ﬁ'. or maintenance of populations; | habitat availability less than }‘aif ;lfmh';g%’ ‘stall),le. pabiat
other stable habitatandat | presence of additional desirable; substrate frequently | 2¢<97 1@V E S OVIOMS:
stage to allow full colonization | substrate in the form of new | disturbed or removed. e unsiab e opiacking.
potential (i.e., logs/snags that | fall, but not yet prepared for

s 12 are n%nx:ew fall and not g:zlo:’:}zsact;?g (may rate at high
transient). ale).

2.Embeddedness | Gravel, cobble, and boulder

articles are 0-25% Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
gun'oqnded by fine sediment. | particles are 25-50% particles are 50-75% particles are more than 75%
Layering of cobble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.

Score diversity of niche space.

AT

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

Depth Regime | T/ {g\s:nt!agl-g:tde?aps’t- pres):am (if fast-shallow is regl)rlnes present (if fast- dD:Thmrgtq?nzy(\}sn:}?m /
shallow). (Sowis <03'm/s, | missing, score lower thanif | shallow or slow-shallow are den ) gl Y Sou:

Score 9 deep is 305 m.) i » | missing other regimes). missing, score low). P).

s

4. Sediment Moderate deposition of new :

Deposition Little or no enlargement of Some new increase in bar g‘;ﬁ}’ as::lldgr ms%ddf%?} tl;[l:?evga?,e {)r::smfm
islands or point bars and less - | formation, mostly from gravel, | 2c/%¢0.0 fo? l:w- aradieat) of | development, more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% o 2 ffected: sadi (80% for low-gradient) of the

dient streams) of the (20-50% for low-gradient) of ttom affected, sediment | poy0m changing frequently;
b ttom affected by sediment ahe bottom pffectelad; slight gggs";'i':ﬁ'gn‘;bmcﬁ’&“js{ pogls alr_\;;lost eﬁbsemue to
10 eposition. eposition in pools. moderate deposition of pools | Substantial sediment

Seons prevalent. P Poo 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

Flowatates m&g’&kgﬁ;‘&ﬂﬁmw i available channel; or <25% of | available channel,:md/or riffle am;y mostly present as standing

o 8 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.

ore :

(ST

6.Channel irati

Alteration g;’ur:ﬁ; ?mﬂszzg;%r:igrtaesent, Channelization may be Banks shored with gabion or
Channelization or dredgin: abutments: evidence of past extensive; embankments or cement; over 80% of the
abrent or ol steem® | opannclizrtion so dredeiny | shoring structures present on | stream reach channelized and
it Horiiiall petien (greater than past 20 yr )may | both banks; and 4010 80% of | disrupted. Instream habitat

4 y bser;?esem, bul: recenty -)™8Y | stream reach channelized and | greatly altered or removed

Sears channelization is not present. disrupted. entirely.

Occurrence of nites relatively

e s divided b Occasional riffle or bend

tween riffles divided by . asional riffle or bend,

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some Shi?fﬂl%f?l]gm w?tﬁr:}t'at_
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between it betwes affls o
habitat is key. In’streams riffles divided by the width of | riffles divided by the width of | GiliGeqy e width th
where riffles are continuous, | the stream is between 710 15. | the stream is between 15t0 | SVI(6C. %Y Te WIEELR: The

lacement of boulders or other 25, B 138 (AH0 0L g
large, natural obstruction is
Score important.

Left/Right Bank 10 9 8 7! 6 5 4 3 2 1 0
8.Bank Lo Unstable; many eroded areas;
Stability g’mnﬂ;-bﬁnivtl‘gﬁﬁg :lfscnt Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas frequent along

5 or minimal: little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
B Sz istine o fikiize Brob) siig g‘g% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 5 aﬂ'ecte'c’l : reach has areas of erosion. during floods. 100% of bank has erosional
: scars.
9, Vegetative
Protection '};‘lagie t'in;afn 90% (‘)if the s;;eam 7‘(1);‘?0% of the s‘}rle’yam bank Acho bk
surfaces and immediate | surfaces covered by native -70% of the stream ban

5 riparian zone covered by vegetation, but one class of | surfaces covered IG::IS( tsh:r’}aig?cg‘f,;hr:dmam

native vegetation, including plants is not well-represented; | vegetation; disruption - vegetation  disrintion
LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil str%am ke gtati 0: is

----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation [ pich T At LM

RB vegetative disruption throu potenttih to any hglr?atfet;:tem; common. !glss than ongl—)}lmlf of e e Etimeterd oF

grazing or mowing minimal or | more than one-half of the e potential plant stubble ; :

5 not evngdent; almost all plants | potential plant stubble height | height remaining. less in average stubble height.

allowed to grow naturally. remaining.

{,0. Rlpa:"h .

egetative Width of riparian zone >18 ; P ¥ ; St
Zone Width | meters, human activities (i.e., [ Width of riparian zone 12-18 | wigth of riparian zone 6-12 | Width of riparian zone <6
2 parking lots, roadbeds, clear- | &, UMAR ) meters; human activities have | % S5 TS OF 16 APV
LB cuts, lawns, or crops) have not migimall y impacted zone a great deal. actgwities
ERT impacted zone. Y- ;
Total Score NOTES/COMMENTS:

90
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 222 of 436
High Gradient Bioassessment Stream Visit Sheet
sTREAM NAME: S037 Location: Bigbone, KY
PROGRAM:
station# N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
ol ‘ DATE: 3/31/2016 | (24py .
Verify Site LAT/LONG vs GPS  [JYES [INO EIN/A Finish:
s = L e CANOPY COVER:: STREAM
ton ownstream pafream Fully Exposed (0-25%) TYPE:
LAT [ 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):
Hasthere been [ [0 Heavy rain [ Surface Mining [ Construction [ Forest
ascouring rain " [5] [0 Steady rain [ Deep Mining 3 Commercial [ Pasture/Grazing
in the last 14 O O Intermittent showers | [ Oil Welis [ Industrial [ silviculture
days? | [x] Clear/sunny [ Land Disposai [0 Row Crops [ Urban Runoff/Storm Sewers
OYeslN [ [ Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth 3 fit | STRUCTURES E']r REAMFLOW | ] Treesfl] Herbaceous CHANNEL
Reach Length ® m | [ Dams 0 lee 5 [ Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [J Bridge Abutments Low Number of strata Dom. [ Dredging
(No. Sampled in Reach) O 1sland B High Tree/Shrub Taxa (8 Channelization
O Wwaterfalls ] Normal - (OFull @Partial)
T Rifle® Run! Pool 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: [] QuaIMHC [] Other [0 Visual Assessment Lead Collector:
Fish [IBPEF [ Seine [J Other Time: BPEF Seine Lead Collector:
Habitat [0 RBP [] Substrate [] Other: Lead Collector:
Invertebrates  [J 1m? [] Qual [] Other: Lead Collector:
[120 Jab (#Jabs: Cobble  Snags _ Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: Lead Collector:
Water Chem [ Acid/Alk [] Bulk [ Nutrients [] Metals [J Low Hg Lead Collector:
[ Herbicides [ Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. | Riffle 50 % Run 25 % Pool 25 % 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 ownerdenial [ Dry OTeo deep/Impounded
O site not found/Secluded OUnsafe
O other (indicate under comments)
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where riffles are continuous,
rlacemem of boulders or other

the stream is between 7 to 15.

t2hse stream is between 15 to

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET
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 Sg 453300 D ARGl 0
1.Epifaunal Greater than W_n of substrate ZU-’U'A; mix of stable habitat,

Substrate/ favorable for epifaunal well-suited for full

Available cqlomfznnon andbﬁsh co(\i'elr, cglomzah}?:bpotetpnal; T fr
mix of snags, submerged logs, | adequate habitat for o mix of stable habitat; g,

Cover ug:i:rcutbllm;‘k%‘cobb ko nwi‘r]nenan%c agg pppuallations; gabjtalt) lavaih?)bility Itgss thmtl {;:is mnatzwi?;/: isst?sll)ulsigsglm’
other stable habitat and at presence 0 1tion: estrable; substrate frequen %
stage to allow full colonization | substrate in the form of new | disturbed or removed. UETEY | substrate unstable or lacking.
potential (i.c., logs/snags that | fail, but not yet prepared for
are not new fall and pot colonization (may rate at high

Score transient). end of scale).

S —

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%

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

Score diversity of niche space.

e

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

Depth Regime | 8IS lr:\sﬂengﬂ(sﬂg:véde;&_ presyent (if fast-shallow is regl"r,nes present (if fast- %"ﬁﬂg‘q%Z%&mf'Y/
shallow). (Sow is <0 B v | missing, score lower thanif | shallow or slow-shallow are | 4P s IO

Stoe 10 deepis>05m) > | missing other regimes). missing, score low). P)-

TS

4. Sediment Moderate deposition of new Heavy deposits of fine

Deposition Little or no enlargement of Some new increase in bar mzﬂ’md OF, t;;ne se;idr%rg} mat:r)ilal, ﬁ:::rensed bar
islands or point bars and less | formation, mostly from gravel, | 98 0:C anC new bars, -84 | jevelopment; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% _ | (30;80% for low-gradient) of | gqo; tor low-gradient) of the

dient marm& of the 20-50% for low-gradient) of :’he b"-“‘s""t’ al;ff:;:‘ﬁ, sediment | poom changing uently;
ttom affected by sediment e bottom affected; slight o Gt A b pools almost absent due to
4 deposition. deposition in pools. hderate deﬁosition of ﬁools substantial sediment
Score prevalent. deposition.
Channel W hes b f both

5. ater reaches base of bo : ;

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

Rlow Sauss mgn?a:}(gﬁ:nn:eﬁﬂh?tﬂte 4 available channel; or <25% of | available channel,nand/or riffle am;y mostly present as standing

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

Sanns 11 exposed.

6.Channel Some channelization present el .

Alteration ehalliinareas of bn"d) e ~ |Channelization may be Banks shored with gabion or
Channelization or dredging abutrn)t’:ntS' evidence of past extensive; embankments or cement; over 80% of the
absantlof minimal: stream channelization, i.e. d ging, shoring structures resen} on | stream reach channelized and
with normal patter’n‘ (greater than past 20 yr.) may both banks; and 40 to 80% of | disrupted. Instream habitat

9 be present, but recent stream reach channelized and | greatly aitered or removed

e channelization is not present. disrupted. entircly:

Occurrence of riies relatvel
Rifh -+ eebveen ties divided by : Occasional riffle or bend .
tween riffles divide ccasional riffle or bend;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some sGh‘:lllexvnxyif?]IL i watﬁrt?:“
(generally S to 7); variety of | infrequent; distance between | habitat; distance between st betwy
habitat is key. In 'streams riffles divided by the width of | riffles divided by the width of 8

divided by the width of the
stream is a ratio of >25.

arge, natural obstruction is
6 I tural obstruction i
Score important.

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

erosion or bank failure absent : : ; ; :
4 or minimal: little potential for | SMall areas of erosion mostly | of bank in reach has areas of | straight sections and bends;
LBl Seiesly e BrobIETS ‘1‘2% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 4 affecte?! ° reach has areas of erosion. during floods 100% of bank has erosional
; scars.
9. Vegetative
Protection a/la:i(e th;}n 90% t:‘f the s;eam 7l(l)r-f90% of the sggyam bank Ao e
surfaces and immediate | surfaces covered by native -70% of the stream
2 riparian zone covered by vegetation, but oné class of | surfaces covered by %::i “:I"r'f‘- 0% of ﬂ;:dstream
native vefetatlon, including | plants is not well-represented; | vegetation; disruption T et:tio:Ffisiscrﬁv;' h{
LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strgam ke eptagnr?i
----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation | T P oritet R
RB vegetative disruption throu; potential to any great extent; | common; less than one-half of EROvEH oS centimeterls‘ T
grazing or mowing minimal or | more than one-half of the the potential plant stubble e A eaa e s 9 t
2 21‘]“ ewgent; almost all ?llants potential plant stubble height | height remaining. Tag eight.
owed to grow naturally. remaining.
Ve dth of 8
egetative Width of riparian zone >1 . S ; B e
Zone Width | meters; human activities e, | Width of iparian zone 12-18 | w4t of riparian zone 6-12 | Width of riparian zone <6
kil adl > | meters; human activities have : cvits meters: little or no riparian
parking lots, roadbeds, clear- . e tedBoRe il meters; human activities have | o020 a o iRiran
e 1 cuts, lawns, or crops) have not | ImPacteC Y impacted zone a great deal. e
-------------- impacted zone. y. activities
|
Total Score NOTES/COMMENTS:

64
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High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S039 Location: WWalton, KY
PROGRAM:
staTion #: N/A county; Boone PROJECT:
INVESTIGATORS: SM, JF TIME Start:
DATE: 3/31/2016| TIME
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%) | [ Perennial
[ Partially Shaded (50-75%) | [J Ephemeral
LONG [ Fully Shaded (75-100%) Intermittent
WEATHER  Now  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding L.and Use):
Has there been [z} Heavy rain [ Surface Mining [ Construction [ Forest
a scourmg main; - 7] [0 Steady rain [ Deep Mining [ Commercial ] Pasture/Grazing
in the last 14 a O Intermittent showers | [J Oil Wells [ Industrial [ Silviculture
days? _ = O Clear/sunny [J Land Disposal ] Row Crops [ Urban Runoff/Storm Sewers
{1 Yes[® No O O Cloudy [M Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth 15 fi | STRUCTURES I:ISIREAD MFLOW | M7 eesil] Herbaceous CHANNEL
Reach Length _ ®  m | [ Dams 0 lee d 3 Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [J Bridge Abutments Eliew Number of strata Dom. [ Dredging
: [ Island X Tree/Shrub Taxa [M Channelization
(No. Sampled in Reach) [ High 3
O waterfalls Norsaal ([EFull [JPartial)
1 Riffle! Run3  Pool Other: iilverts 3
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 (] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [] Other: Lead Collector:
Invertebrates  [] 1m? [] Qual [J 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 [] Metals [J] Low Hg Lead Collector:
[J Herbicides [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. (JP.C. | Riffle 10 % Run 10 % Pool 80 % Reach Total
Sil/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:
owner deni ry 00 deep/Impoun
O Land denial [ D OToo deepn1 ded
O site not found/Secluded ~ [JUnsafe
O other (indicate under comments)
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usually in areas of bridge

extensive; embankments or

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET
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 ST AT INEG2 FE SR 0
1.Epifaunal Greater than "5?« of substrate m@ mix of stable habitat;
Substrate/ favorable for epifaunal well-suited for full
Available cqlomfuuon andbﬁsh coA/(;.r, xlonlmnl?:bpote;mal; T R
mix of snags, submerged logs, | adequate habitat for o mix of stable habitat, adi
Cover u{nl:iercutbllaﬁhl;ss ‘cobb 2iot mai‘rlmtenam':_e agg pppt;llations; gabjta‘t) lavail%bility lgses thanl t‘:j‘? ;?11"553;/‘“ is;t?’lgsig:?}tat,
other stable habitat and at resence o ition: esirable; substrate frequent| '-
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
are ot new fall and pot colonization (may rate at high
|Score L) e
2.Embeddedness | Gravel, cobble, and bouider
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.Velocityy | All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat :
t (slow-deep, ViSOt : Y abl Dominated by 1 velocity/
Depth Regime regm:nes Iesen _ | present (if fast-shallow is regimes present (if fast- A
:L‘;l“f:v'v“)' l‘(’gv(;vsaﬂ'g?g"fvm missing, score lower than if | shallow or slow-shallow are g:gu; B (UsuMy IO
Seors 7 deep is 50.5m) g * | missing other regimes). missing, score low). P)-
P—
4. Sediment Moderate deposition of new Heavy deposits of fine
Deposition Little or no enlargement of Some new increase in bar glazﬁ;’ mﬁg&%"e s%dé'_";f)'.}} mat:r){al, m:reased bar
islands or point bars and less | formation, mostly from gravel, (50-80% for Io -:rsa’d' nt) of | development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% ~ | {0 e o7 oM BTCIRE O | (80% for low-gradient) of the
dient streams) of the (20-50% for low-gradient) of | 4i° SSHO™ BU2CEC, SEUMERL | hottom changing frequently;
ttom affected by sediment | the bottom affected; slight i cti‘:m% ek be‘:ln;s,' pools almost absent due to
9 deposition. deposition in pools. oderaie deﬁosition ofﬁools zubstqngial sediment
shotl prevalent. eposition.
P—
5.Channel Water reaches base of both : ;
P} Water fills >75% of the Water fills 25-75% of the Very little water in channe!
oriStats mﬂnmﬁﬂeﬂm)%m s | available chanm:l;_or <25% of | available channel, and/or riffle i mostly present as standing
11 G ) channel substrate is exposed. | substrates are mostly exposed. | pools.
Score posed.
p—
6.Channel R
Alteration Some channelization present, Channelization may be Banks shored with gabion or

cement; over 80% of the

Eme‘:iz:ggm ‘dstrerggg‘lg :gm?%n%ldiegcedo ;is::g, shoring structures present on | stream reach channelized and
with normal paner:n (greater than past 30 yr ) ma both banks; and 40 to 80% of | disrupted. Instream habitat
8 ; bge';?esent, but recemy -)™M3Y | stream reach channelized and | great { altered or removed
channelization is not present, | disrupted. entirely.

Score
Occurrence of niifles relatively

Rifha ™ Dot qHfies divides by Occasional riffle or bend;,

tween riffles divide asional riffle or bend;

(or bends) width of the stream <7:1 Occurrence of riffles bottom contours provide some Sh‘;?ﬁ,'wl%&lggm w?t:rl?:;ar
(generally 5 to 7); variety of infrequent; distance between | habitat; distance between distance betwéegor?ﬁ]: 1
habitat is key. In streams riffles divided by the width of | riffles divided by the width of |y ey "ihe"ovidth ot§th
where riffles are continuous, the stream is between 7 to 15. | the stream is between 15 to S isz ratio of >25 2

lacement of boulders or other 25! :
11 large, natural obstruction is

Score important.

Left/Right Bank 10 9 8 7 6 5. 4 3 2 1 0
8.Bank V= Unstable; many eroded areas;
Stability 3‘;’;?::‘:,"{&&"}:53:: :{sem 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;

LB St e fitire Aroblenis ﬂ%% of bank | healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-

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

: scars.

9. Vegetative

fescstien t};da:‘l‘(e t‘l::fn e %f}he stl&eam 73;? e Ofthe sérgyam ank 50-70% of th bank

surfaces and immediate | surfaces covered by native -70% of the stream ban

6 riparian zone covered by vegetation, but one class of | surfaces covered by {;::i tsh:r?af:g?cgfr:hr:dmam
native v?etahon, including plants is not well-represented; | vegetation; disruption eaetation- disrintio b{

LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil strgam bk e e?tatin W,

----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation | it it S

RB vegetative disruption throu, potential to anyhglr?atffi)hnent; commor; !:]ssl an ongl-)lllalf o s Ceht e or
grazing or mowing minimal or | more than one-half of the_ e potential plant stubble : -

6 not ewgdent; almost all plants | potential plant stubble height | height remaining. less in average stubble height.
allowed to grow naturally. remaining.

T P

egetative Width of riparian zone >18 . R . At

Zone Width | meters; human activities (i, [ Width of riparian zone 12-18 | wigth of riparian zone 6-12 [ Width of riparian zone <6
parking lots, roadbeds, clear- | I ag'ed‘;one ol meters; human activities have | etx:t'i o'n gu‘;‘t""h"pam"

LB 0 cuts, lawns, or crops) have not rnigimall y impacted zone a great deal. tgl iti Jauman

-------------- impacted zone. Y- activities.

)

SN E———
Total Score NOTES/COMMENTS:

84
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CONFIDENTIAL PROPRIETARY TRADE SECRET Page 226 of 436
High Gradient Bioassessment Stream Visit Sheet
SsTREAM NamE: S044 Location: Bigbone, KY
PROGRAM:
station # N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
s PATE:4/1/2016 (24hr)
Verify Site LAT/LONG vs GPS  [JYES [JNO EIN/A f Finish:
Reach |
4 CANOPY COVER:: STREAM
Station Downstream Upstream [ Fully Exposed (0-25%) TYPE:
LAT [W Partially Exposed (25-50%) Perennial
[ Partially Shaded (50-75%) | [ Ephemeral
LONG [ Fully Shaded (75-100%) [ Intermittent
WEATHER 1o  Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use):
Hastherebeen [X] Heavy rain [ Surface Mining [ Construction Forest
A scouring rain il [0 Steady rain [ Deep Mining [0 Commercial [ Pasture/Grazing
in the last 14 0 [ Intermittent showers | [J Oil Wells [ Industrial 3 Silviculture
days? m] O Clear/sunny [[J Land Disposal 3 Row Crops [ Urban Runoff/Storm Sewers
DOYes@Noe [ [ Cloudy Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 3 ft HYDRAULIC Dominate Type:
Maximum Depth fi | STRUCTURES [s:f REAMFLOW | 8 Treesfl] Herbaceous CHANNEL
Reach Length 31 m | [J Dams 0 P;Zle d [ Grasses[] Shrubs ALTERATIONS
Riffle/Run/Pool Sequence [0 Bridge Abutments Gliow Number of strata_2 Dom. [ Dredging
(No. Sampled in Reach) [ 1sland [l High Tree/Shrub Taxa [® Channelization
O waterfalls O Normal ([JFull @Partial)
3 Riffle 1 Run 2 Pool Other: Culvert Juncus sp., Phalaris arundinacea, Acer rubrum Culiented
P-CHEM Instrument Used: Date Calibrated:
Temp(C)_ ______ D.O.(mg/) %Saturation PH(S.U) Cond. Turb.
Sample Collection Verification
Algae Sample: [J QualMHC [] Other [ Visual Assessment Lead Collector:
Fish [IBPEF [] Seine [] Other  Time: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [] Other: Lead Collector:
Invertebrates  [] Im? [] Qual ] Other: Lead Collector:
[ 20 Jab (#Jabs: Cobble Snags Veg. Banks Sand Macrophytes Other )
Tissue: No. of Samples collected Sp: 3 Lead Collector:
Water Chem [ Acid/Alk [] Bulk [J Nutrients [] Metals [ ] Low Hg Lead Collector:
[J Herbicides [] Pesticides [] 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:
[0 Land owner denial | Dry oo deep/Impounded
O site not found/Secluded Ounsafe
O oOther (indicate under comments)
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 227 of 436
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 SHEIT 4RI R0 RIS
Greater m 'm% o! suﬁte m mix of stable habitat;

éﬁ,‘;‘{;‘:‘,‘," favorable for epifaunal well-suited for full

Available cqlomfzanon andbﬁsh co‘\ﬁr, :glonizati‘(‘::b pote;ltial; rorr el e
mix of snags, submerged logs, uate habitat for mix of stable habitat; L L

Cover undercut banks, cobble or maei?'nenance of populations; habitatuavailabilily less than }‘eis tmgpgf .5'3‘[’,'3. habitat;
other stable habitat and at presence of additional desirable; substrate frequently a% il Sfatable. V'f“ﬁ;
stage to allow full colonization | substrate in the form of new | disturbed or removed. e E oL acint,
potential (i.e., logs/snags that | fall, but not yet prepared for

1 O are pot new fall and not colonization (may rate at high

Score fansient) Sxiilaic

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

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

Score diversity of niche space.

RS

3.Velocity | AVfourvelocityidepth . [ Only 3 of the 4 regimes Only 2 of the 4 habitat S L e

Depth Regime | (B Tes BrEoer o oen. fact. | present Gif fast-shallow is regimes present (if fast- pimli by Hated
shallow). (Sow is < 0.3 m/s missing, score lower than if | shallow or slow-shallow are dep ) regime (usually slow-

e : > | missing other regimes). missing, score low). €ep)-

| Score deep is > 0.5 m.) 2,

4. Sediment Moderate deposition of new Heavy deposits of fine

Deposition Little or no enlargement of Some new increase in bar glazﬂ,asnagd :&%:;?%ddﬂgg} mat:r)t!al, m:mased bar
islands or point bars and less | formation, mostly from gravel, (50-80% f 'h w-gr&di ent) 0; development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% th botto 2 ﬁ‘-’ ted: Sedimefit (80% for low-gradient) of the

dient streams) of the (20-50% for low-gradient) of d 2 ~ts°": absetsuectf sediment | bottom changing frequently;
ttom affected by sediment | the bottom affected; slight c:gg;;cn%n‘; and be‘:l“;s’. pools almost absent due to
7z deposition. deposition in pools. mod:lrate def:ositi on of fmo]s f‘gmt;ﬂ sediment

Score prevalent. i

5.Channel Water reaches base of both ! ;

P Water fills >75% of the Water fills 25-75% of the Very little water in channel
oW Status m&eﬁfﬂeﬂﬂﬁﬁﬂm s | available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
= 13 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.

ore i

6.Channel Pt

Alteration ﬁm;’;mgﬁ:;%’hﬁ‘?em’ C)Rannglizatiog a'r‘x“l;:)'lne bets Banks tshored %gh gtgbd:n or
Channelization or dredgin; abutments; evidence of past | SXIENSIve, emi LA cement, over 80% of ¢
absent or minimal; stregmg channelization, i.e., dredging, ﬁ?ﬁgﬁnﬁ“"“’f: {esggg/onf ;‘.’”‘" e'ﬁ"’]h channehh:f’q and
with normal pattern. (greater than past 20 yr.) may »and 40 to 89% of ] disrupted. - Instream habitat

10 be present, but recent stream reach channelized and | greatly altered or removed

Sl channelization is not present, | disTupted. ENNEY

7.Frequency of Occurrence 9! nmgs relatively

Riffles frequent; ratio of distance

: between riffles divided Occasional riffle or bend;

(or bends) width of the stream <7: })y Occurrence of riffles bottom contours provide some Ghi?fm"x&“ flat watﬁrl;)_r o
(generally 5 to 7); variety of infrequent; distance between | habitat; distance between g-mg‘c“;%et:vs’ mﬁl abitat,
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | §i°#%F by th e ridth of th
where riffles are continuous, | the stream is between 7 to 15. | the stream is between 15 to el b UL

st tio of >25
lacement of boulders or other 25. Jeam1sa falo ol 22,
o, 10 large, natural obstruction is
ore important. 1
Left/Right Bank 10 9 8 7 6 5 4 3 2 1 0
8.Bank ek Unstable; many eroded areas;

Stability gmnﬂ(;'bll)ea’niv;adielg‘;: :lfsem Moderately stable; infrequent, | Moderately unstable; 30-60% | "raw" areas fre){]uent along

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

LB ASAss ol e TroblcTE ﬁoso/ of bank [ healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-

RB 4 affecte% : L] reach has areas of erosion. during floods. 100% of bank has erosional

: scars.
9. Vegetative
Pm:guﬁon ‘l’viotf ﬁl:? 90% %f _trlrllcmsedmm_ 73r-f90% of the s:gymn bank T o o
ank surfaces and i iate | surfaces covered by native - of the stream ban

8 riparian zone covered by vegetation, but one class of surfaces covered by L::ls( th:r't'- % of, t?:dstgeam
native v?etation, including plants is not well-represented; | vegetation; disruption t:t- aggg °°V§

LR trees, understory shrubs, or | disruption evident but not obvious; patches of bare soil | Y*ES2HOR, (TR 0RO

----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation lsx am m"egi g:e's Ery

RB vegetative disruption throu potential to any great extent; | common; less than one-half of ‘gh";': Pt il
grazing or mowing minimal or | more one-half of the the potential plant stubble qu cesltlulbnl‘)? elr‘s prm

8 281 evxddent; almost all llants potential plant stubble height | height remaining, S35l average A

owed to grow na y. remaining.

10, Riparian

Vegetative Width of riparian zone >18 : P . o

Zone Width | méters; human activities Gi.c. Wideh of riparian zone 12-18 { wigsh of riparian zone 6-12 | Width of riparian zone <6
parking lots, ro , clear- | P meters; human activities have .

LB 3 c:{sk lau!ns or 3:10“55 ha\lre not | impacted zone only im| :u:te:*ll zone a : s‘tt.deahla vegetation ;ugr‘gohm‘nnan

l-!:B“é _________ imp’acted Py P minimally. P gre ; activities.

Total Score NOTES/COMMENTS:

101
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Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 228 of 436
High Gradient Bioassessment Stream Visit Sheet
STREAM NAME: S046 Location: Bigbone, KY
PROGRAM:
station #: N/A county: Boone PROJECT:
INVESTIGATORS: SM, JF TIME  Start:
. — DATE: 4/1/2016 (24hr)
Verify Site LAT/LONG vs GPS  [JYES [JNO [WIN/A Finish:
e S Reach =5 CANOPY COVER:: STREAM
ion ownstream pstream [ Fully Exposed (0-25%) TYPE:
LAT [l Partially Exposed (25-50%) | [ Perennial
[ Partially Shaded (50-75%) | [ 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 [0 Construction [ Forest
a Scouring ram S [ Steady rain {7 Deep Mining [ Commercial [B) Pasture/Grazing
in the last 14 O O Intermittent showers | [J Oil Wells 3 Industrial [ silviculture
days? . = [0 Clear/sunny [J Land Disposal [ Row Crops [0 Urban Runoff/Storm Sewers
OYes@No [ [ Cloudy [ Residential
INSTREAM FEATURES RIPARIAN VEGETATION
Stream Width 25 ft HYDRAULIC Dominate Type:
Maximum Depth fi |  STRUCTURES | STREAMFLOW | g Trees] Herbaceous CHANNEL
Reach Length 18 m | [J Dams 0 ngle d Grasses[l] Shrubs ALTERATIONS
Riffl/Run/Pool Sequence O Bridge Abutments Bl Vow Number of strata 3 Dom. [ Dredging
: 3 1sland : Tree/Shrub Taxa O Channelization
(No. Sampled in Reach) O High !
O waterfalls & Normal ([OFull [JPartial)
0 Rifie? Run?! Pool | 0 Other 0! 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 (] Other  Tjme: BPEF Seine Lead Collector:
Habitat [ RBP [ Substrate [] Other: Lead Collector:
Invertebrates ] Im’ [J Quail (] 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 []] Nutrients [] Metals [] Low Hg Lead Collector:
] Herbicides [] Pesticides [] Ortho P [] Other:
Duplicate Samples Taken:
Substrate Characterization
Substrate [JEst. [JP.C. |Riffle 35 % Run$ % Pool 80 % 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:
[0 Land owner denial Od Dry OToo deep/Impounded
O site not found/Secluded Ounsafe
[ other (indicate under comments)
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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 10 9 8 7 6 SEsEavEsy e D AR FE0
1.Epifaunal Creater than 7075 Of substrate | 40-700% MIX Of Stable Rabitar,
Substrate/ favorable for epifaunal well-suited for full
Available cqlonifzxtion andbﬁsh cg&/eir, gglonimﬁg:b potetx_ltial; A
mix of snags, submerged logs, uate habitat for mix of stable habitat; o
Cover undercut baaks, cobble or - | maintenance of populations; - | habitat availability less than el e e
other stable habitatand at | presence of additional desirable; substrate frequently | %07 A2Vt S OBVIONE:
stage to allow full colonization | substrate in the form of new | disturbed or removed. =Y onjacking.
potential (i.e., logs/snags that | fall, but not yet prepared for
P 12 are not new fall and not coLon;_zatitl)n) (may rate at high
ore transient). end of scale).
nE————— e e
2.Embeddedness | Gravel, cobble, and boulder g
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%
Layering of cobble provides | surrounded by fine sediment. | surrounded by fine sediment. | surrounded by fine sediment.
Score diversity of niche space.
e =
3.Velocity | Allfour velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat . ;
Depth Regime | e8imes present (slow-deep, | Jrocens (if fast-shallow is regimes present (if fast- Dominated by 1 velocity/
s slow-shallow, fast-deep, fast- missing, score lower thanif | shallow gr slow-shallow are | depth regime (usually s?:)w-
shallow). (Sow is <0.3 m/s, - p deep)
Stans 10 deepis > 0.5 m.) v » | missing other regimes). missing, score low). P)-
— 753
4. Sediment Moderate deposition of new Heavy deposits of fine
Deposition Little or no enlargement of Some new increase in bar %ﬁ’;ﬁ;’::gd o‘rvfgne sef&";%':} mat:r)!:al, ll::(::reased bar
islands or point bars and less | formation, mostly from gravel, (50-80% f m; w-::%d‘ WD ; development; more than 50%
than 5% (<20% for low- sand or fine sediment; 5-30% ~ | ot Of SOWCBIBCIER) O | (80% for low-gradient) of the
dient streams) of the (20-50% for low-gradient) of deposits at obstructions bottom changing frequently;
ttom affected by sediment | the bottom affected; slight coﬁtri ctionsYand berids: pools almost absent due to
10 deposition. deposition in pools. moderate deposition of pools aubmnﬁal sediment
tion,
Score prevalent. oSN
R
5.Channel
Flow sn;:“, ?g;trrl{ea:ck‘slesa:ﬁﬁ%fitg:lm Water fills >75% of the Water fills 25-75% of the Very little water in channel
aisodnt of channielsibotrats s available channel; or <25% of | available channel, and/or riffle | and mostly present as standing
o 10 exposed channel substrate is exposed. | substrates are mostly exposed. | pools.
e .
F
6.Channel et
Alteration E:u";ﬁ c}ilmz%t;%r;igrzsem, Channelization may be Banks shored with gabion or
Channelization or dredgin abutm)t;ms evidence o extensive; embankments or cement; over 80% of the
on of Crecging iy mfm shoring structures present on | stream reach channelized and
absent or minimal; stream channelization, i.e., dredging, : y : .
with normal pattern (greater than past 20 yr.) may both banks,hang 4 t? 28& % oj dlSl’l: ledl. {_gdstream habletgt
: ; stream reach channelized and | greatly altered or remov
S Chbma it o presen. | GsuPed el
!Ecurrence of nmes relativel
Ritha " | fsqat o of dsates ™ o) e o
tween riffles divi ional riffle or ; 2
(or bends) width of the stream <7:1 ? Occurrence of riffles bottom contours provide some Ghea'}ﬁ)m"xﬁ]“ flat wat;;‘?lt'm.
(generally 5 to 7); variety of | infrequent; distance between | habitat; distance between fl'mnxrl’)et\%egoga‘l ot
habitat is key. In streams riffles divided by the width of | riffles divided by the width of | Gi"eREF PEWEER TS
where riffles are continuous, | the stream is befween 7 to 15. | the stream is between 15 to 10O DYPNEWICRTOLEC
16 lacemeltl\tlr(;tl' bgulders_ or other 25. stream is a ratio of >25.
arge, nal obstruction is
Score important.
A
Left/Right Bank 10 9 8 7 6 5 4 3 2 el 0
S Banks stable; evidence of Unstable; many eroded areas;
Stability erosion ‘or bank Failire absent 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;
EBI e s future problems, g‘;% of bank healed over. 5-30% of bank in | erosion; high erosion potential | obvious bank sloughing; 60-
RB 6 affectelgl : reach has areas of erosion. during floods. 100% of bank has erosional
: scars.
9. Vegetative
preceiatlfos im0 o | DTSR e i i
surfaces and immediate | surfaces covere native -70% of the stream
8 riparian zone covered by vegetation, but one class of | surfaces covered {;::i ﬂ:ﬂ,nf 2 2?’ oflthr:dstream
native v%getation, including plants is not well-represented; | vegetation; disruption et:tiand' o g b}'
LB trees, understory shrubs, or disruption evident but not obvious; patches of bare soil | F*BEREOR, CTVEPO iy
----------- nonwoody macrophytes; affecting full plant growth or closely cropped vegetation ls'l 1ot egi grelels sry,
RB vegetative disruption through | potential to any great extent, | common; less than one-half of relrgnl:;ve S Coitietrs o
grazing or mowing minimal or | more than one-half of the the potential plant stubble f A
8 mt e\ggent; almost all ‘Iams potential plant stubble height | height remaining. less in average stubble height.
owed to grow naturally. remaining.
10. Riparian
Vegetative Width of riparian zone >18 s A : i
Zane Wiati') | [ Tnctery shumaan‘activitios (i o3 Width.of riperian zove. 12:1 8 | Width of riparian zone 6127 4| ¥idth of riparian snne <5
parking lots, roadbeds, clear- ir: gcrst'ed e ol €S NBVE | meters; human activities have {,“: :gfic;n ;ugrtgohnpanan
LB _2_ _________ cuts, lawns, or crops) have not migimally Yy impacted zone a great deal. actglviti o e
RB 5 impacted zone.
Total Score NOTES/COMMENTS:

113
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Appendix C
Pond/Open Water Datasheets
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cham:
POND DATA SHEET
FEATURE ID: ASSOCIATED FEATURES:
P001 S031
SurveY TYPE: waterbody
DATE: CLIENT/PROJECT NAME: .
3/31/16 NELErCLT: Duke/ Walton to Big Bone
INVESTIGATORS: ROUTE:
S. Miloski and J. Freer pipeline centerline
STATE/COUNTY: Is TH1S A MAPPED NWI FEATURE?:
KY/ Boone Yes
WATERBODY CHARACTERISTICS
WATERBODY TYPE: pond
AVG. DEPTH: >3 feet

AVG. WIDTH (WATER SURFACE): | 150) feet

APPROXIMATE SIZE: 150X400 feet
QUALITATIVE ATTRIBUTES
AVERAGE WATER APPEARANCE: clear
PRIMARY SUBSTRATE (IF o
OBSERVED): ] It
POTENTIAL HABITAT FOR: fish, waterfowl
SURROUNDING LAND USE: residential/pasture

WETLAND FRINGE (IF PRESENT): | n/a few willow trees lining the pond

COMMENTS
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Appendix E
GAIl Wetland and Stream Delineation Report




KyPSC Case No. 2016-00168
Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 233 of 436

Iy

gai consultants

gaiconsultants.com | transforming ideas into reality,

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.



CONFIDENTIAL PROPRIETARY TRADE SECRET

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

Author:

e

Marc Walters, MPA, CPESC
Environmental Manager

KyPSC Case No. 2016-00168
Exhibit 2(d) PUBLIC
Page 234 of 436



KyPSC Case No. 2016-00168

Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 235 of 436
Table of Contents

(0] ) (7170 0 [V a1 [0 4 By pyl et e e e ey e e o i | L ol L i 1
S ) = 0 ) e T PO T T e R T T T T TR T O Y T Ty LA T Y e e T P Ty U PP TP TP Py BT e AL et 1
3.0 RegU Oy DISCUSS O . s eer i ei sy rsasaneeannmses snasebbbnassar sanbeehod i tonnne eaart 2
3 W At erS Of e ) S e o o e T e e e i s 2
W Bl erS Of e S At e . o o st e T e e eees rras e L] et 2
) [ R OGS TT i To s ateee ss sreen e e ey e e e s M as e e e i 3
B0 CONAUSIONS = s i A s e s s L L I 4
B0 RO OIS L. v iei i tarareeionsassarssnssssasiatibensnnure suntonseesosmmnsssnbeenssnrasetonsesunsnssessosonnasnasnnnnasnsiosannnnns 5

Table 1 Waterbodies Identified within the Project Study Area
Waterbody Photographs

Figure 1 Project Overview
Figure 2 Resource Location

Appendix A  High Gradient Bioassessment Stream Data Sheets
Appendix B Descriptions of Soils Found Within the Project Study Area

© 2015 GAI Consultants, Inc.



KyPSC Case No. 2016-00168
Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 236 of 436

1.0 Introduction

Duke Energy Is proposing to construct the Walton to Big Bone Pipeline Project (Project), located in
Boone County, Kentucky (KY) (Figure 1). The proposed Project involves the construction of
approximately 10.25 miles of eight-inch diameter pipeline and a 0.75-mile pipeline section also eight
inches in diameter, as well as a 100-foot by 100-foot metering/valve station.

GAI Consultants, Inc. (GAI), on behalf of Duke Energy, conducted wetland delineations and stream
investigations of the Project study areas in October 2015. GAI identified approximate boundaries of
waterbodies and wetlands located within a 20-foot wide corridor centered on the existing centerline
within road right-of-way (ROW) only. One non-road adjacent section of the provided alignment was
not reviewed due to access restrictions. This report describes the methods and results of the
environmental field survey within the Project study areas.

2.0 Methods

Wetland delineations were conducted in accordance with the 1987 United States Army Corps of
Engineers (USACE) Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory, 1987)
and the Reglonal Supplement to the Corps of Engineers Wetland Dellneation Manual: Eastern
Mountains and Pledmont Reglon (Version 2.0) (USACE, 2012). Wetlands were classified using the
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al., 1979).
Classification of the indicator status of vegetation is based on 7he National Wetland Plant List: 2014
Update of Wetland Ratings (Lichvar, et al. 2014).

The Study Area was investigated for the presence of streams and wetlands. Each field-identified
jurisdictional perennial and intermittent drainage was evaluated using the KY Site Characterization and
High Gradient Habitat Assessment procedure as outlined in the Standard Methods for Assessing
Blological Integrity of Surface Waters in Kentucky (KY Division of Water [KDOW], 2008) and in the
Methads for Assessing Habitat in Wadeable Waters (KDOW, 2011). Both of these procedure revisions
apply to the stream assessments in this region of Kentucky, and both utilize the same assessment form
and criteria, with only minor differences. The completed High Gradient Bioassessment Stream Data
Sheets are included in Appendix A.

The growing season in the Project area is generally between March and December in Boone County,
KY (United States Department of Agriculture, Natural Resource Conservation [USDA-NRCS], 2014).
Field observations were supplemented with an intensive review of United States Fish and Wildlife
Service (USFWS) National Wetlands Inventory (NWI) mapping, USDA-NRCS soils mapping, historical
aerial photography (Google Earth), and local landscape topography/morphology to provide a
determination of wetlands present within the study area. Professional judgment was used to determine
whether hydrophytic vegetation and hydric soils existed within the identified wetlands if on-site data
was ambiguous.

Each wetland and waterbody feature (if identified) was given a unique map designation and each
boundary flag location was recorded using a Trimble GEO XH model global positioning system mapping
grade unit with the capability of sub-meter accuracy. Judgmental upland and wetiand soil test pits
were taken within the study corridor at the discretion of the delineator to confirm the presence or
absence of wetlands in areas with exhibiting wetland indicators. If identified, wetland boundaries and
stream centerlines were mapped. Streams with a top-of-bank width of greater than 10 feet had a left
and right top-of-bank mapped.
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3.0 Regulatory Discussion

3.1 Waters of the United States

“Waters of the U.S.” are within the jurisdiction of the USACE under the Clean Water Act (CWA).
“"Waters of the U.S.” is a broad term, which includes waters that are used or could be used for
interstate commerce. This includes wetlands, ponds, lakes, territorial seas, rivers, tributary streams
including any definable intermittent waterways, and some ditches below the ordinary high water mark
(OHWM). Also included are manmade waterbodies such as quarries and ponds, which are no longer
actively being mined or constructed and are connected to other “waters”. Wetlands, mudfiats,
vegetated shallows, riffle and pool complexes, coral reefs, sanctuaries, and refuges are all considered
special aquatic sites which involve more rigorous regulatory permitting requirements. A specific,
detailed definition of “Waters of the U.S.” can be found in the Federal Register (33 CFR 328.3).

On January 9, 2001 the U.S. Supreme Court issued a decision, Solid Waste Agency of Northern Cook
County (SWANCC) v. U.S. Army Corps of Engineers (No. 99-1178). The decision reduces the regulation
of isolated wetlands under Section 404 of the CWA, which assigns the USACE authority to issue permits
for the discharge of dredge or fill material into "Waters of the U.S." Prior to the SWANCC decision, the
USACE had adopted a regulatory definition of "Waters of the U.S." that afforded federal protection for
almost all of the nation's wetlands. The Supreme Court decision interpreted that the USACE’s
jurisdiction Is restricted to navigable waters, their tributaries, and wetlands that are adjacent to these
navigable waterways and tributaries. The decision leaves the majority of "isolated" wetlands
unregulated by the CWA. Therefore, most wetlands that are not adjacent to, or contiguous with, any
other “Waters of the U.S.” via a surface drain such as a swale, ditch, or stream are considered isolated
and thus no longer jurisdictional by the USACE.

On June 19, 2006, the U.S. Supreme Court issued decisions in regards to John A. Rapanos v. United
States (No. 04-1034) and June Carabell v. United States (04-1384), et al. The plurality decision created
two ‘tests’ for determining CWA jurisdiction: the permanent flow of water test (set out by Justice
Scalia) and the “significant nexus™ test (set out by Justice Kennedy). On June 5, 2007 the USACE and
Environmental Protection Agency issued joint guidance on how to interpret and apply the Court’s
ruling. According to this guidance, the USACE will assert jurisdiction over traditionally navigable waters
(TNWSs), adjacent wetlands, and non-navigable tributaries of TNWs that have “relatively permanent”
flow, and wetlands that border these waters, regardless of whether or not they are separated by
roads, berms, and similar barriers. In addition, the USACE will use a case-by-case “significant nexus"”
analysis to determine whether waters and their adjacent wetlands are jurisdictional. A “significant
nexus” can be found where waters, including adjacent wetlands, alter the physical, biological, or
chemical integrity of the traditionally navigable water based on consideration of several factors.

3.2 Waters of the State

“Waters of the State” are within the jurisdiction of the KY Department for Environmental Protection,
KDOW. They are generally defined as surface and underground waterbodies, which extend through or
exist wholly in the State, which includes, but is not limited to, streams and both isolated and non-
isolated wetlands. Private ponds, or any pond, reservoir, or facility built for reduction of poliutants prior
to discharge are not included In this definition. In addition to "Waters of the U.S.”, the KDOW also
regulates and issues permits for isolated wetland impacts. The State relies on the USACE decision
regarding wetland determinations and delineations including whether or not a wetland is isolated or
non-isolated.

To evaluate potential streams within the Study Area, GAI first reviewed existing United States
Geological Survey (USGS) topographic maps, aerial photography, National Hydrography Dataset stream
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data, and site contour data, prior to the extensive field reconnaissance that was performed in
October 2015.

The completed High Gradient Bioassessment Stream Data Sheets for each stream channel are provided
in Appendix A. These forms were completed for perennial and intermittent streams only. A 50 foot
survey reach was utilized as the survey could be viewed from road ROW. The mapped location of each
jurisdictional channel is shown on Figure 2. Additionally, The Kentucky Administrative Regulation (KAR)
401 KAR 10:026 Designation of Uses of Surface Waters database was searched to potentially identify
any of the Study Area’s streams as special use waters. The KAR states that “"waters that are not
specifically listed...are designated for the use of warm water aquatic habitat.”

Regulatory activities under the CWA (1972) and amendments of 1977 provide authority for states to
issue water quality standards for all waters of the United States including upstream to the highest
reaches of tributary streams. In addition, the CWA amendments require knowledge of the potential fish
or biological community that can be supported in a stream or river, including upstream headwaters.
The High Gradient Bioassessment Stream Data Sheet content is designed to evaluate the quality of
in-stream and riparian habitat based on specific features. The availability of quality habitat directly
influences the biological integrity of a stream reach. Information obtained from the habitat assessment
can generally be used to supplement biological and physiochemical data collected where necessary
when determining the overall health of the stream reach and the stream-use designation. Biological
and physiochemical sampling was not completed.

Two different habitat assessment field data sheets are used in the Kentucky stream assessment
procedure. For streams where riffles should naturally be present (e.g. most stream reaches of the
Central Appalachian, Western Allegheny, Southwestem Appalachian and Interior Plateau ecoregions
would qualify), the high-gradient habitat assessment field data sheet should be used. In low-gradient
streams where rocky riffles are not naturally present (e.g. most stream reaches in the Mississippi Valley
Plain and the Interior River Lowland ecoregions would qualify), the low-gradient habitat assessment
field data sheet should be used. The high gradient was determined to be the most suitable for the
Study Area, which is located within the Outer Bluegrass Ecoregion.

The visually-based habitat evaluation consists of ten parameters that characterize in- stream habitat,
channel morphology, bank stability, and riparian vegetation for each sampling location. For each
parameter, the investigator determines which of the following conditions exist at the sampling reach:
Optimal, Suboptimal, Marginal or Poor and assigns a parameter score within the condition category
chosen above as follows: Optimal (20-16), Suboptimal (15-11), Marginal (10-6) or Poor (5-0). The
investigator then totals all parameter ratings to obtain a final habitat ranking. Completed High Gradient
Bioassessment Stream Data Sheets for the streams delineated during the fleld survey are provided in

Appendix A.

4.0 Results

USGS mapping (USGS 1984, 1987, 1992) indicates that the western portion of the Project area
(approximately from the Project’s western terminus to the Intersection of Beaver Road and United
States Routes 127 and 42) is comprised of a dissected landscape of steep hilisides and the Big Bone
Creek stream valley. The eastern portion of the Project area is flatter, consisting of low, rolling hills.
Land use consists primarily of a rural landscape of forests, farms, and residential areas.

The Project study area is found within the following watersheds:
» Big Bone Creek (Hydrologic Unit Code [HUC] 050902031003); and
» Mud Lick Creek (050902031001).
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The USFWS's NWI was reviewed for potential wetland locations. These maps identify potential
wetlands on-site. The NWI maps were prepared from high altitude photography and in most cases
were not field verified. As a result wetlands are sometimes erroneously identified, missed, or
misidentified within this data set. The presence of an NWI wetland does not necessarily constitute the
presence of a wetland meeting USACE criteria. The NWI map of the area (Figure 1) identified

one feature (Freshwater Pond) crossed by the study area. The NWI classification crossed by the
study area is PUBHh (Palustrine/Unconsolidated Bottom/Permanently Flooded/Diked/Impounded).

Twenty seven streams and no wetlands were identified within the study area (Figure 2).

Streams designated for special protection in Kentucky are known as “Special Waters” (Cold Water
Aquatic Habitat, Exceptional Waters, Reference Reach Waters, Outstanding State Resource Waters,
Outstanding National Resource Waters, State Wild Rivers, and Federal Wild and Scenic Rivers).

One stream, Big Bone Creek (SKY-CDK-006) Iis designated as an Outstanding State Resource Water.
There were no USACE Section 10 Waters listed as navigable.

In support of field findings, identified waterbodies are summarized in Table 1. Color photographs of
each feature accompany the table. High Gradient Bioassessment Stream Data Sheets were completed
during this investigation and are included as Appendix A. Additional data was recorded for all stream
features including top of bank (TOB) width and depth and width and depth at OHWM. Additionally, the
substrate characteristics and adjacent riparian buffer vegetation were documented for each stream
feature on the recorded field sheets. Descriptions of the soils found within the study area are
presented in Appendix B.

5.0 Conclusions

Wetland delineations and stream investigations of Duke Energy’s Walton to Big Bone Pipeline Project
study areas were conducted in October 2015 within a 20-foot wide corridor centered on the existing
centerline. Twenty seven streams and no wetlands were Identified within the study area. The results of
the field study are provided in this report.

All statements in this document pertaining to the jurisdictional status of streams and wetlands with
regard to USACE and state regulations represent the opinion of GAI and are based on present USACE
guidance. The jurisdictional status of these features may be confirmed a USACE Jurisdictional
Determination and/or by state agencies.



KyPSC Case No. 2016-00168
Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 240 of 436

6.0 References

Cowardin, D. M., V. Carter, F. C. Golet, and E. T. La Roe. 1979. Classification of Wetlands and
Deepwater Habitats of the United States. United States Department of the Interior, Fish and
Wildlife Service. Publication No. FWS/OBS-79/31. Washington, D.C.

Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual. United States
Department of the Army, United States Army Engineer Waterways Experiment Station. Technical
Report Y-87-1. Vicksburg, Mississippi.

Lichvar, R.W., M. Butterwick, N.C. Melvin, and W.N. Kirchner. 2014. The National Wetland Plant List.
2014 Update of Wetland Ratings. Phytoneuron 2014-41: 1-42,

United States Army Corps of Engineers (USACE). 2012. Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Eastern Mountains and Piedmont Region, Version 2.0. ERDC/EL
TR-12.1. United States Army Engineer Research and Development Center, Vicksburg,
Mississippi. i

United States Department of Agriculture, Natural Resources Conservation Service (USDA-NRCS).
2015. Field Office Technical Guide, KY Mesonet Climate Info for 2014. Available
at http://www.kymesonet.org/yearly_avg.php?time=2014&order=STIDA. Accessed
October 2015.

United States Fish and Wildlife Service. 2015. National Wetlands Inventory for Kentucky GIS Polygon
Shapefiles. Available from http://www.fws.gov/wetlands/Data/State-Downloads.html. Accessed
October 2015.

United States Geological Survey (USGS). 1984a. Rising Sun, Kentucky, 7.5-Minute Topographic
Quadrangle (1:24,000).

United States Geological Survey (USGS). 1984b. Union, Kentucky, 7.5-Minute Topographic Quadrangle
(1:24,000). . :

United States Geological Survey (USGS). 1987. Independence, Kentucky, 7.5-Minute Topographic
Quadrangle (1:24,000).

United States Geological Survey (USGS). 1992. Rising Sun, Kentucky, 7.5-Minute Topographic
Quadrangle (1:24,000).



KyPSC Case No. 2016-00168
Exhibit 2(d) PUBLIC
CONFIDENTIAL PROPRIETARY TRADE SECRET Page 241 0of 436

TABLE 1

Waterbodies Identified
Within the Project Study Area
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Table 1.

Watesbodies Identified within the Project Study Area

0B D

G
SKY-CDK-001 38.88303 -84.71081 UNT to Big Bone Creek Ephemeral 2 0.5 3 1 0.17 No Y
SKY-CDK-002 38.882929 -84.710698 UNT to Big Bone Creek Ephemeral 1.5 0.33 2 1.5 N/A No Y
SKY-CDK-003 38.883549 -84.712842 UNT to Big Bone Creek Ephemeral 3 0.25 3 L5 102.24 No Y
SKY-CDK-004 38.883609 -84.71288 UNT to Big Bone Creek Ephemeral 3 0.33 3 1.5 14.93 No Y
SKY-CDK-005 38.884475 -84.716338 UNT to Big Bone Creek Ephemeral 4 0.83 5 2.5 N/A No Y
SKY-CDK-006 38.884952 -84.729726 Big Bone Creek Perennial 50 8 120 25 21.22 Yes — OSRW* Yi
SKY-CDK-007 38.88496 -84.736193 UNT to Big Bone Creek Perennial 8 25 10 3 11.23 No Y
SKY-CDK-008 38.888311 -84.75515 Gum Branch Perennial 20 10 50 15 20.92 No Y
SKY-CDK-009 38.88786 -84.756352 UNT to Gum Branch Ephemeral 2 0.33 3 2 79.42 No Y
SKY-CDK-010 38.887878 -84.756212 UNT to Gum Branch Perennial 8 2 10 6 7.16 No Y
SKY-CDK-011 38.889099 -84.74891 UNT to Big Bone Creek Intermittent 4 0.5 5 1.5 N/A No Y
SKY-CDK-012 38.879394 -84.701392 Beaver Branch Perennial 7 0.25 9 3 7.75 No Y
SKY-CDK-013 38.897369 -84.662568 UNT to Mud Lick Creek Perennial 13 4 14 6 N/A No Y
SKY-CDK-014 38.893747 -84.673277 UNT to Mud Lick Creek Perennial 4 1.16 5 2.5 N/A No Y
SKY-CDK-015 38.879982 -84.697841 UNT to Beaver Branch Ephemeral 4 0.25 5 2 N/A No Y
SKY-CDK-016 38.888829 -84.685389 UNT to Mud Lick Creek Perennial 11 2 12 25 17.47 No Y.
SKY-CDK-017 38.899087 -84.65313 Mud Lick Creek Perennial 10 5 30 7 27.74 No Y
SKY-CDK-018 38.898322 -84.650852 UNT to Mud Lick Creek Perennial 25 5 30 6 22.83 No Y
SKY-CDK-019 38.906064 -84.642176 UNT to Mud Lick Creek Ephemeral 3 033 4 1.5 10.12 No Y
SKY-CDK-020 38.895195 -84.648059 UNT to Mud Lick Creek Perennial 9 1.16 12 5 13.43 No Y
SKY-CDK-021 38.891331 -84.643072 UNT to Mud Lick Creek Ephemeral 3 033 4 1.5 2112 No Y
SKY-CDK-022 38.889844 -84.640177 UNT to Mud Lick Creek Perennial 12 0.41 14 1.5 12.20 No Y
SKY-CDK-023 38.887761 -84.632876 UNT to Mud Lick Creek Ephemeral 3| 0.25 4 1 18.61 No Y
SKY-CDK-024 38.889555 -84.626828 UNT to Mud Lick Creek Intermittent 6 033 8 2 12.90 No Y
SKY-CDK-025 38.88976 -84.62581 UNT to Mud Lick Creek Ephemeral 6 0.25 7 1.5 6.54 No Y
SKY-CDK-026 38.890126 -84.624155 UNT to Mud Lick Creek Perennial 6 0.41 7. 2 21.28 No X
SKY-CDK-027 38.890165 -84.623638 UNT to Mud Lick Creek Intermittent 5 0.41 10 4 6.75638.8 No Y.

Total Stream within Study Area (feet) 456.04

GAI map designation.

Dedimal degrees; Coordinates provided in NAD 83.
mum«mmmmmmamummmmmmmnmamw “N/A” in this column signifies that the stream is located outside of the study corridor and therefore, has no delineated
length within the 20" study corridor.
KDOW Wild Rivers List for Kentucky. Kentucky Register 401 KAR 4:100. Accessed October 2015.
KDOW Outstanding State Resource Waters (OSRW) as shown on the KDOW Kentucky Watershed Viewer accessible at: hitp://eppogis.ky.gov/flexviewers/watershed/. Accessed October 2015.
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WATERBODY PHOTOGRAPHS
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