
CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hi2h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $023 LOCATION:Bigbone, KY 

STATION#: N/A couNTY: Boone 

._INVE_~S'-T ..... IG~A'"""TO.-...RS_: S_M_,_J_F ________ ----i DATE: 3/30/2016 TIME 
(24br) 

Verify Site LAT/LONG vs GPS DYES ONO •NIA 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 
Reach 

CANOPY COVER:: 
---~--""Sta=ti""oa=----~--Do==-w;.;..:as=trea~m"'--~---=U"""'os1t"-'rea=m'-----1 • Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT D Partially Exposed (25-50%) 
---~--------+---------+----------! D Partially Shaded (50-75%) 

1!11 PereMial 
0Ephemeral 
D Intermittent LONG D Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL WATERSHED FEATUREES (Predominant SurrgU!ldjng Land Use)· 
Has there been D D Heavy rain D Surface Mining D Construction D Forest 
a scouring rain D D Steady rain 
in the last 14 D D Intermittent showers 

D Deep Mining D Commercial • Pasture/Grazing 

days? [E) CEJ Clear/sUMy 
D Oil Wells D Industrial D Silviculture 

D Yes• No D D Cloudy 
D Land Disposal D Row Crops 0 Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width 3.5 ft 
Maximum Depth 1.5 ft · 
Reach Length _1s __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_2_Riffie _1_Run _1 _Pool 

D Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
D Island 
D Waterfalls 

• Other: Culvert 

STREAM FLOW 
QDry 
0Pooled 
0Low 
0High 
•Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
D Trees• Herbaceous 
• GrassesO Shrubs 
Number of strata Dom 
Tree/Shrub Taxa 

Poa sp., Taraxacum officinale 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• ChBMelization 
(0Full .Partial) 

Culvert 

--------ii 
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC D Other D Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP D Substrate D Other: Lead Collector: 

lnvertebntes D I m2 0 Qua! D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

TlUae: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk D Bulk D Nutrients D Metals D Low Hg 

0 Herbicides D Pesticides D Onho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime~%. Run_3o __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_3_0 __ •/o 

SITE NOT SAMPLED: 

Reach Total 

40 

20 
20 

10 

5 

5 

0 Land owner denial 0 Dry 0Too deep/Impounded 

0 Site not found/Secluded Dunsafe 

0 Other (indicate Wider comments) 



Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Sulistrate/ 
Available 
Cover 

12 
Score 
2.Embeddedaeu 

8 
Score 

3.Velodty/ 
Depth Regime 

Score 12 
4.Sedlment 
Deposition 

6 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP Hi2h Gradient Habitat 

Optimal 

20 19 18 17 16 

1.rreater man , uyo or suostrate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut binks, cobbfo or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and Dl!1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All tour veloc1ty/depm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% (<20% for low
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 II 
4U· 1u70 mix or stao1e na01tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobbleJ and boulder 
particles are 2::i-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment" 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Mal'linal 

10 9 8 7 6 

20-40"/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl~ and boulder 
particles are 5v-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow
deep ). 

Heavy deposits of fine 
material, mcreased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing frequently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbannel 
Flow Status 

Water reaches base of both lower banks and minimal Water 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 

Score 10 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbannel 
Alteration 

11 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

?.Frequency or uccurrence «;>t nmes relatively 
Rimes frequent; ratio of d1Stance 
(or beads) . ~tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

12 
Score 

8.Bank 
Stability 

!-J! ..... ~----
RB 6 
9. Vegetlltive 
ProteCtlon 

3 
LB-----------
RB 

3 

1 O. Riparian 
Vegetative 
Zone Width 

LB Q 
--------------
RB Q 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future ]!roblems. <5% of bank 
affecteO. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption th~ouldl 
grazmg or mowmg mm1rnal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

'" • ff 11 ' EJ I 1 11 It 

Some channelization )!resent, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; · 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionh· hig!i erosion potential 
reach has areas of erosion. during o<Kls. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
]!lants is not well-represented; 
disru)ltion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channeliz.ed and 
disrupted. lnstream habitat 
glC!ltly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered by 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height 

Width of riparian zone <6 
meters: little or no riparian 
vege~~on due to human 
actiVltiCS. 

I " 
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Hi~h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $025 LOCATION: Bigbone, KY 

STATION#: N/A couNTY: Boone 

..,IN----.VE-..S ...... Tl_G_A_T_O_RS_:_SM_, J_F ________ ' --1 DATE: 3/30/2016 
Verify Site LAT/LONG vs GPS DYES ONO •N/A 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

Reach 
CANOPY COVER:: 

---~---=S'-"ta:.;;;tio;;;;a=----~---=Do-=-was"-=""trea'-"=m=----.----=U"'Jos""1t"-rea=m~---1 D Fully Exposed (0-25%) 
STREAM 

LAT • Partially Exposed (25-50%) 
---+--------+---------+----------! D Partially Shaded (50-75%) 

TYPE: 
0Perennial 
0 Ephemeral 
•intermittent LONG D Fully Shaded (75-100%) 

WEA mER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predominant Surrounding Land Use): 
Has there been O O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain D O Steady rain 
in the last 14 O D Intermittent showers 

D Deep Mining 0 Commercial 0 Pasture/Grazing 

days? III III Clear/sunny 
D Oil Wells D Industrial D Silviculture 

D Yes• No D O Cloudy 
D Land Disposal 0 Row Crops D Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width ' ft 
Maximum Depth 1 ft 
Reach Length _30 __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle _o_ Run _2_Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
Ill Bridge Abutments 
D Island 
D Waterfalls 
D Other: 

STREAM FLOW 
0Dry 
•Pooled 
0Low 
0High 
0Normal 

P-CHEM Instnunent Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 Treesfll Herbaceous 
0 GrassesD Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Dipsacus sp. 
Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
(llJFull 0Partial) 

--------11 
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. _ __ _ 

Sample Collection Verification 

Algae Sample: 0 QuaJMHC 0 Other D Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate D Other: Lead Collector: 

Invertebrates D I m2 D Qual 0 Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk D Nutrients D Metals D Low Hg 

D Herbicides D Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate •Est. DP.C. Rime_1_0 __ 'Yo Run_o __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_e_o __ "lo 

SITE NOT SAMPLED: 

Reach Total 

50 
10 

20 

15 

5 

0 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Sutistrate/ 
Available 
Cover 

8 
Score 
2.Embeddedaeu 

6 
Score 

3.Veloclty/ 
Depth Regime 

Score 5 
4.Sedlmeat 
Deposition 

7 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

ureater tnan 1u;o ot SUDSUllte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut binks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and lll!1 
trans1enO. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All four veloc1ty/deprn 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast
shallow). (Sow is< 0.3 mis, 
deeo is> 0.5 m.) 

Little or no enlargement of 
islands or point bilrs and less 
than 5% ( <20% for low
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 11 

4U-1u;o mix ot stat>le na1>1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble, and boulder 
particles are 25-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shBllow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desira,ble,; substrate frequently 
disturoea or removed. 

Gravel, cobbl«:i and boulder 
particles are Su-75% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 
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Poor 

5 4 3 2 I 0 

Less than 20"/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow
cleCp). 

Heavy deposits offine 
material, increased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing freQuently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbannel 
Flow Status 

Water reaches base of both lower banks and minimal Water 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 

Score 6 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbannel 
Alteration 

3 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequeacy or uccurrence <;>t nm~s relatively 
Rlflles frequent; ratio of distance 
(or beads) 1>1'.tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

6 
Score 

Left/Right Bank 

8.Bank 
Stablllty 

!-J!·----~- - --
RB 3 

9. Vegetative 
Protedioa 

8 
LB-----------
RB 

8 

10. Riparian 
Vegetative 
Zone Width 

LB 3 
-------- ---- --
RB 3 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

IO 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytcs; 
vege.tative disruption th~ouldt 
grazmi: or mowmg minimal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear
cuts, lawns, or crops) hB.ve not 
impacted zone. 

Total Score 

EJ 

Some channelization jlresent, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

OccaSional riffle or bend; 
bottom contoun provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during noods. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
jllants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

,, ,. II! II I' I ' 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupuon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential jllant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal . 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
gfC!itlY altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered bv 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege!R~n due to human 
act1v1t1es. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $028 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

..,INVE~=S=Tl=G:.:..:Ac::..TO=RS=-: S_M_, _JF ________ __, DATE: 3/30/2016 
Verify Site LAT/LONG vs GPS DYES []No l)N/A 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 
Reach 

CANOPY COVER: : 
---~--..;;;S-"'ta=d=on"-----.-----=Do"-w"-ns=trea-=m"-----.----"U""1ns'"'t"'"rea=m'------i 0 Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---+--------+---------t----------i. Partially Shaded (50-75%) 

II PereMial 
0 Ephemeral 
0 Intermittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surrounding Land Usel: 
0 Surface Mining 0 Construction 0 Forest Has there been 0 O Heavy rain 

a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? [!] [E) Clear/sUMy 
D Oil Wells 0 Industrial 0 Silviculture 

0 Yes• No O O Cloudy 
D Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width 10 ft 
Maximum Depth 3 ft 
Reach Length _1a __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_2_Riffle _1 _Run _1 _Pool 

II Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
0 Bridge Abutments 
0 Island 
D Waterfalls 

• Other:Bridge culver1 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
II Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
Iii Trees• Helbaceous 
0 Grasses• Shru~s 
Number of strata_ Dom. 
Tree/Shrub Taxa 

Acer negundo, Lonicera sp. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
Ill ChaMelization 
(0Full .Partial) 

Bridge 

-------
Temp(°C) ____ D.O. (mg.ti), ____ %Saturation. ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC D Other D Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate 0 Other: Lead Collector: 

lnvertebntes D I m2 D Qual 0 Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk D Nutrients 0 Metals 0 Low Hg 

0 Herbicides D Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime_2_5 __ % Run_2_s __ % 

Silt/Clay {<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_s_o __ 0/o 

SITE NOT SAMPLED: 

Reach Total 

20 

20 

15 

20 

15 

10 

D Land owner ~enial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBPff hG d' 1g ra tent H b. a 1tat 
Habitat Condition Category 
Parameter Optillllll Suboptillllll Marginal 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 

l.Epifaunal Greater than /U7o of suosuate 40-IU7• mix ot stable habitat; 
Sutistrate/ favorable for epifaunal well-suited for full 

AvaUable colonization and fish cover; colonization potential; 

Cover mix of snags, submerrced logs, adequate habitat for 20-40"/o mix of stable habitat; 
undercut banks, cobb e or maintenance of Jl!>PUlations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form of new disturbed or removed. 

8 
potential (i.e., logs/snags that fall , but not yet prepared for 
are DP1 new fall and .Dl!1 colonization (may rate at high 

Score transient). end of scale). 
2.Embeddednaa Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl1 and boulder Gravel, cobble, and boulder 

7 
surrounded by fine sediment particles are 2 -50% particles are SO-75% 
Layering of cobble provides surrounded by fine sediment surrounded by fine sediment. 

Score diversity of niche space. 

3.Velodty/ All tour ve1oc1ty111epm Only 3 of the 4 regimes Only 2 of the 4 habitat 
Depth Regime regimes ~resent (slow-deep, present (iffast-shlillow is regimes present (if fast-slow-sha low, fast-dee~, fast-

shallow). (Sow is< 0. mis, missing, score lower than if shilllow or slow-shallow are 
Score 15 deep is> 0.5 m.) missing other regimes). missing, score low). 

4. Sediment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, ( 50-80% for low-gradient) of than So/o ( <20% for low- sand or firie sedimena 5-30% 
cient streams i of the go-50% for low-gra ient) of the bottom affected; sediment 

ttom affected y sediment e bottom affected; slight deposits at obstructions, 
constrictions, and bends; 

8 deposition. deposition in pools. moderate deposition of pools 
Score prevalent. 

5.Cbannel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or Tiffie 

13 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Cbannel Some channelization iiresent, Alteration Channelization may be usually in areas of brid!ie extensive; embankments or Channelization or dredging abutments; evidence ~t 

absent or minimal; stream channelization, i.e., ging, shoring structures,.tresent on 
with normal pattern. (greater than past 20 yr.) may both banks; and to 800/o of 

13 stream reach channelized and be present, but recent disrupted. 
Score 

channelization is not present. 

7.Frequency or uccurrence ot nmes re1ahve1y 
Rlflles frequent; ratio of distance 

~ional Tiffie or bend; (or bends) between riffles divided by 
width of the stream <7:1 Occurrence of riffies bottom contours ~de some 
(generally 5 to 7); variety of infrequent; distance between habitat; distance een 
habitat is key. In streams riffies divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to 15. the stream is between I S to 
clacement of boulders or other 25. 

13 arge, natural obstruction is 
Score imoortant. 

Left/Rigbt Bank 10 9 8 7 6 5 4 3 

8.Bank 
Stability Banks stable; evidence of 

erosion or bank failure absent Moderately stable; infrequent, Moderately unstable; 30-600/o 
2 or minimal; little potential for small areas of erosion mostly of bank in reach has areas of !-J! ___________ 

future problems. <5% of bank healed over. 5-30% of bank in erosionh high erosion potential 
RB 5 affected. reach has areas of erosion. during oods. 

9. Veaetattve 
Protedion More than 900/o of the stream 70-900/o of the stream bank 

bank surfaces and immediate surfaces covered by native SO-700/o of the stream bank 

3 riparian zone covered by vegetation, but one class of surfaces covered by 
native vc;i;etation, including plants is not well-represented; vegetation; disruphon 
trees, un erstory shrubs, or disru)rtion evident but not obvious· patches of bare soil 

LB-------- --- nonwoody macrophytes; affectin~ full plant growth or closely crop~ vegetation 
RB vege.tative disruption ~ourc potentia to any great extent; common; less an one-half of 

grazmg or mowmg mm1ma or more than one-half of the the potential plant stubble 

5 not evident; almost ~lants pote~ti~ plant stubble height height remaining. 
allowed to grow na ly. rernammg. 

10. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., Width ofriparian zone 6-12 

parking lots, roadbeds clear- meters; human activities have meters; human activities have 
LB Q cuts, lawns, or crops) li8.ve not impacted zone only impacted zone a great deal . -------- -- ---- impacted zone. minimally. 

RB 10 
Total Score NOTES/COMMENTS: 

~ I' H•ltl t II< j I ii ft 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obyious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7 5% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits affine 
material, increased bar 
devel1oment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disru~ted . lnstream habitat 
grea J, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alod; 
straight sections and ben · 
obvious bank sloughing; 60-
I 00% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; ~etation has been 
remov to S centimeters or 
less in average stubble height 

Width of~an zone <6 
meters: Ii e or no riparian 
vege~~ion due to human 
aehvthes. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hi2h GradientBioassessment Stream Visit Sheet 

STREAM NAME: $031 LOCATION: Bigbone, KY 

STATION#: N/A couNTY: Boone 

~INVE~~STI~G~A_T~O_RS_:S_M_,_JF~~~~~~~----;DATE:3/30/16 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(24br) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 
Reach CANOPY COVER:: 

______ .;;;S.;::ta:.::ti""on=----~--=D"'ow""ns=trea-=m=---~--..;:U~m1trea=.;::m'----t • Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---~-------+---------+----------! 0 Partially Shaded (50-75%) 

0 Perennial 
0 Ephemeral 
• Intermittent LONG 

WEA TUER Now Past 24 hours 
Has there been [!] O Heavy rain 
a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 
days? O [!] Clear/sunny 
0 Yes• No O O Cloudy 

INSTREAM FEATURES 
Stream Width • 

P-CHEM 

ft 
ft 

Instrument Used: 

0 Fully Shaded (75-100%) 

LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Use): 
0 Surface Mining 0 Construction 0 Forest 
D Deep Mining 0 Commercial • Pasture/Grazing 
0 Oil Wells 0 Industrial 0 Silviculture 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers 
• Residential 

STREAM FLOW 
0Dry 
0Pooled 
•Low 
0High 
0Normal 

RIPARIAN VEGETATION 
Dominate Type: 
0 TreesO Herbaceous 
• GrassesO Shrubs 
Number of strata _2_ Dom. 
Tree/Shrub Taxa 

Dipsacus sp., Poa pratensis 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
(0Full •Partial) 

Culverted 

Temp(°C). ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qua! 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other ___J 

Tissue: . No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rlffie_2_5 __ •1. Run_2_5 __ •1. 
Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_s_o __ % 

SITE NOT SAMPLED: 

Reach Total 

30 

20 

20 

30 

0 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 
II I' 



Habitat 
Parameter 

SCORE 

1.Epifannal 
Substrate/ 
Avalllble 
Cover 

5 
Score 
2.Embeddednes1 

6 
Score 

3.Veloclty/ 
Deptb Reaime 

Score 8 
4.Sediment 
Deposition 

8 
Score 

5.Cbaaael 
Flow Status 

Score 7 
6.Cbannel 
Alteration 

3 
Score 

7.Freqnency of 
Rifllei 
(or bends) 

5 
Score 

8.Bank 
Stability 

!-J! _____ ~----
RB 6 
9. Vegetative 
Protedlon 

4 
LB __________ _ 
RB 

4 

IO. Riparian 
Vegetative 
ZoneWidtb 

LB 1 ------- --- ----
RB 1 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

Greater man tV'Yo ot suDSU11te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and .Dl!1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All four ve1oc1tytaepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast
shallow). (Sow is< 0.3 mis, 
deco is > 0.5 m .) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20% for low-
~ient streams/,;fthe 

om affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of cfulnnel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uu;urrence or nmes relatively 
frequent; ratio of distance· 
i>c'.tween riffles. divided by 
width of the stream <7:1 
(generally 5 to 7); variety of 
habitat is key. Jn streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future 1>roblems. <5% of bank 
affcctcii. 

More than 900/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytcs; 
vege.tative disruption th~ouldl 
grazing or mowmg minimal or 
not ev1Clent; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clcar
cuts, lawns, or crops) fulve not 
impacted zone. 

Condition Category 
Suboptimal 

15 14 13 12 JI 

..v-tv'Yo m1X ot stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall , but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble~ and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment 5-30% 
go-50% for low-gradient) of 

e bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available channel; or <25% of 
channel substrate is exposed. 

Some channelization !Jresent, 
usually in areas of briCltl\e 
abutments; evidence~ 
channelization, i.e., ging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infi:equent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Marginal 

10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbli:i and boulder 
particles are 51.1-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast
sh8llow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures~nt on 
both biinks; and to 800/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours ~ovide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionh· high erosion potential 
reach has areas of erosion. during oods. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
1>lants is not well-represented; 
disru1>tion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-700/o of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-half of 
the potential 1>lant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal . 

Total Score NOTES/COMMENTS: 
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Poor 

5 4 3 2 I 0 

Less than 200/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow
dcep). 

Heavy deposits affine 
material, increased bar 
develofoment; more than 500/o 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channeliz.cd and 
disruJited. Instrearn habitat 
grea J, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height 

Width of riparian zone <6 
meters: little or no riparian 
vege~_tion due to human 
activ1bes. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $033 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

.-IN_VE_S_TI_G~A_T_OR_S_: S_M_,_J_F ________ ---t DATE: 3/31 /2016 TIME 
(l4br) 

Verify Site LAT/LONG vs GPS DYES ONO •NIA 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

Reach 
CANOPY COVER: : 

---~--""'S.:;:;ta;.;;:d""oa"----...----Do"'-"-w""'as=trea~m"'---.----=U~ns1t""rea=m'-----1 D Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT •Partially Exposed (25-50%) 
---+----------+---------+-----------! 0 Partially Shaded (50-75%) 

0 Perennial 
0 Ephemeral 
• lntennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hoUili LOCAL WATERSHED FEATUREES (Predominant SWIOunding Land Use)-

0 Surface Mining D Construction D Forest Has there been III D Heavy rain 
a scouring rain O D Steady rain 
in the last 14 O O Intennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? O III Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yes• No O O Cloudy 
D Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width e ft 
MaXimum Depth 3 ft 
Reach Length _9 __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle _1 _ Run _2_Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
Im Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culverted 

STREAM FLOW 
0Dry 
•Pooled 
0Low 
0High 
0Nonnal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees. Herbaceous 
• GrassesO Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Aoer negundo, Taraxacum ollldnale 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
(ll)Full 0Partial) 

Temp(°C) ____ D.O. (mg/I) ____ %Saturation. ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qua! 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. rume_4_D __ % Run_1_D __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_s_o __ 0/o 

SITE NOT SAMPLED: 

Reach Total 

40 

10 

20 
20 
10 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 
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Habitat 
Parameter 

SCORE 

1.Epifaunal 
Satistrat~ 
Available 
Cover 

12 
Score 
2.Embeddedaeu 

10 
Score 

3.Velodty/ 
Depth Regime 

Score 9 
4.Sedlmeat 
Deposition 

10 
Score 

Optimal 

20 19 18 17 16 

ureater man 1u70 or su ... u .. te 
favorable for epifaunal 
coloniution and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full coloniution 
potential (i.e., logs/snags that 
are~ new fall and .D21 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All tour ve1oc1tyt<1epth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% (<20% for low- · 
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 II 
'IU·1v7o mix orstao1e nao1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble., and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment; 5-30"/o 
(20-50"/o for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal Poor 

10 9 8 7 6 5 4 3 2 I 0 

20-40% mix of stable habitat; Less than 20"/o stable habitat; 
habitat availability less than lack of habitat is obvious; 
des_ira,ble; substrate frequently substrate unstable or lacking. 
dimiroea or removed. 

Gravel, cobblc:i and boulder 
particles are Sv-75% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually s!ow
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than 50"/o 
(80% for low-gradient) of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 

5.Chaanel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of cfui'iinel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 8 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Channel 
Alteration 

4 
Score 

Channeliution or dredging 
absent or minimal; stream 
with normal pattern. 

7.Freqaency of uccurrence ~t nm~ re1at1ve1y 
RiflleS frequent; ratio of distance 
(or bends) bc'.tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

13 
Score 

Left/Right Bank 

8.Bank 
Stability 

!-J! _____ ~----
RB 5 

9. Vegetative 
ProteCtion 

5 
LJL ••....•... 
RB 

5 

10. Riparian 
Vegetative 
Zone Width 

LB 2 ------------- -
RB 2 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affecte(I. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macro11hytes; 
vege.tative disruption !'Jroul!lt 
grazing or mowing mm1mal or 
not ev1Clent; almost all plants 
allowed to grow naturally. 

Width of riparian zone >I 8 
meters; human activities (i.e., 
parking lots, roadbeds clear
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

EJ 

Some channelization 11resent, 
usually in areas of briClge 
abutments; evidence of past 
channeliution, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channeliution is not present. 

Occurrence ofriffie5 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to IS. 

8 7 6 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both binks; and 40 to 80"/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during nooCls. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

SO-10"/o of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal . 

II 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
~tly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50"/o of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
activities. 

I. 

. .... ! 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $037 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

...,INVE::..:....:...=S=T.:.:IG:.:.;A:.:.T..::;;ORS==-: S_M_,_J_F ________ --l DATE; 3/31 /2016 TIME 
(l4hr) 

Verify Site LAT/LONG vs GPS DYES ONO •NIA 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

Reach 
Station Do U CANOPY COVER: : 

---~--~==----....-----=""'-w""ns=tru-=m=-----.----='~os1t""'ru=m'--~ • Fully Exposed (0-25%) 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 
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STREAM 
TYPE: 

LAT D Partially Exposed (25-50%) 
---+----------+---------+--------~ D Partially Shaded (50-75%) 

OPereMial 
D Ephemeral 
• Intermittent LONG 0 Fully Shaded (75-100%) 

WEA TUER Now Past 24 hours LOCAL WATERSHED FIA TUREES (Predominant Surrounding Land Use)· 

D Surface Mining D Construction 0 Forest Has there been 0 D Heavy rain 
a scouring rain D O Steady rain 
in the last 14 D O Intermittent showers 

D Deep Mining D Commercial 0 Pasture/Grazing 

days? 0 l!J Clear/sUMy 
D Oil Wells D Industrial 0 Silviculture 

0 Yes• No m D Cloudy 
D Land Disposal D Row Crops D Urban Runoff/Storm Sewers 

INSTREAM FIA TURES 
Stream Width • ft 
Maximum Depth 1 ft 
Reach Length _1a __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffie _o_ Run _1 _Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
D Island 
D Waterfalls 

• Other: Culvert 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
l!!IJHigh 
0Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 Trees. Herbaceous 
D GrassesD Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Taraxacum officinale 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
(0Full .Partial) 

Temp(°C) ____ D.O. (mg/I) ____ %Saturation,_ ___ pH(S.U.). ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other D Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat D RBP D Substrate D Other: Lead Collector: 

Invertebrates D I m2 D Qua! D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble _ _ Snags_. _ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk 0 Bulk D Nutrients D Metals D Low Hg 

D Herbicides 0 Pesticides D Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. DP.C. rume_s_o __ % Run_2_5 __ •1. 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Poo1_2_s __ •1. 

SITE NOT SAMPLED: 

Reach Total 

80 
5 

10 

5 

0 

0 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

1.Epifaunal 
Sutistrate/ 
Available 
Cover 

5 
Score 
l.Embeddednas 

5 
Score 

3.Velodty/ 
Depth Regime 

Score 10 
4.Sedlment 
Deposition 

4 
Score 

5.Cbannel 
Flow Status 

Score 11 
6.Cbannel 
Alteration 

9 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 
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Optimal 

20 19 18 17 16 

ureater man 1uvo or suOSU11te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are nP1 new fall and .D21 
transient). 
Gravel, cobble, and boulder 
particles are 0-2S% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All four velocttytaepm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast
shallow). (Sow is< 0.3 mis, 
deeo is> O.S m.) 

Little or no enlargement of 
islands or ~int bitrs and less 
than So/o (<20% for low
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

IS 14 13 12 11 

4U-1u-10 mix or stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of ~pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble; and boulder 
particles are 2J-50% 
surrounded by fine sediment 

Only 3 of the 4 regimes 
present (iffast-sh&llow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment; S-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal Poor 

10 9 8 7 6 S 4 3 2 1 0 

20-40'/o mix of stable habitat; Less than 20% stable habitat; 
habitat availability less than lack of habitat is obviotls; 
desirable; substrate frequently substrate unstable or laeking. 
disturbed or removed. 

Gravel, cobbl«;i and boulder 
particles are Su-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-SOo/o 
(S0-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 

Gravel, cobble, and boulder 
particles are more than 7 So/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow
deep). 

Heavy deposits offine 
material, increased bar 
development; more than SOO/o 
(80% for low-gradient) of the 
bottom changing fteauently; 
pools almost absent due to 
substantial sediment 
deposition. 

Water reaches base of both lower banks and minimal Water fills >7S% of the Water fills 2S-1S% of the Very little water in channel 
amount of channel substrate is available channel; or <2S% of available channel, and/or riffle and mostly present as standing 
exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
gfC!itlY altered or removed 
entirely. 

7.Frequency of U<;l;urrence ~r nm~s relatlvety 
RJflleS frequent; ratio of diStance 
(or beads) ~n riffles divided by 

width of the stream <7: I 
(generally S to 7); variety of 

6 
Score 

Left/Right Bank 

8.Bank 
Stability 

!-J! _____ ~----
RB 4 

9. VegeClltive 
Protection 

2 
LB __________ _ 
RB 

2 

10. Riparian 
Vegetative 
Zone Width 

LB 1 --------------
RB 1 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

JO 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future J>roblems. <So/o of bank 
affectea. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian :zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption th~ouldt 
grazmg or mowmg mmtmal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian :zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear
cuts, lawns, or crops) have not 
impacted :zone. 

Total Score 

Occurrence of rimes 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Occasional riffle or benq; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I S to 
2S. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. S-30% of bank in erosionh· high erosion potential 
reach has areas of erosion. during oods. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
J>lants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hilf of the 
potential plant stubble height 
remaining. 

Width of riparian :zone 12-18 
meters; human activities have 
impacted :zone only 
minimally. 

NOTES/COMMENTS: 

dt 

SO-100/o of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian :zone 6-12 
meters; human activities have 
impacted :zone a great deal. 

EJ i. 111•11 1 1111 I J 1Hj ti 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
1000/o of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian :zone <6 
meters: little or no riparian . 
vege~~ion due to human 
act1v1t1es. 

I 
l1 f I 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hie:h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SQ39 LOCATION: Walton, KY 

STATION#: N/A coUNTY: Boone 

.,_INV"'-'-E=S=T=IG=A=T~ORS .......... : _SM_,_J_F ________ --t DATE: 3/31 /2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

Reach 

TIME 
(l4br) 

I PROGRAM: 
PROJECT: 

Start: 

Fmlsb: 

CANOPY COVER:: 
---,...----S_ta_tio_n ___ -.,.-__ Do_w_ns_trea_m __ """T""" ___ U_ps1t_rea_m __ --1 • Fully Exposed (0-25%) 

KyPSC Case No. 201~168 
Exhibit 2(c) PUBLIC 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---~--------+---------+----------l 0 Partially Shaded (50-75%) 

0 Perennial 
0 Ephemeral 
• Intennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surrounding Land Use)· 
Has lhere been 0 0 Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? [!] O Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yes• No O O Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width _3 __ ft 
Maximum Depth 1.s ft 
Reach Length _1a __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_ Riffie _1_ Run _3_Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culverts 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Nonnal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 Trees• Herbaceous 
0 GrassesO Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
(llJFull 0Partial) 

-------
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. _ __ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Colle<:tor: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebntes 0 I m2 0 Qua! 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other __J 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. R1me_1_0 __ % Run_1_0 __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06-2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_a_o __ % 

SITE NOT SAMPLED: 

Reach Total 

80 

10 

5 

5 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

UZI ra 1ent RBPff hG d. H b" a 1tat 
Habitat Condition Category 
Parameter Optimal Suboptimal Mafllnal 

SCORE 20 19 18 17 16 15 14 13 12 II IO 9 8 7 6 

l.Eplfaunal ureater man /U70 OI SUDlilfllte 4U-1u70 mix or sta01e nao1tat; 
Substrate/ favorable for epifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cever mix of snagS, submerrced logs, adequate habitat for 20-40% mix of stable habitat; 
undercut bllnks, cobb e or maintenance of populations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form of new disturbed or removed. 

6 
potential (i.e., logs/snags that fall, but not yet prepared for 
are I!l21 new fall and .D21 colonization (may rate at high 

Score trans1entl. end of scale). 
2.Embeddtdlleu Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl1 and boulder Gravel, cobblca_ and boulder 

6 
surrounded by fine sediment particles are 2 -50% particles are 5 75o/o 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Velodty/ All tour veloc1ty/deplh Only 3 of the 4 regimes Only 2 of the 4 habitat regimes J:resent (slow-deep, Depth Realme slow-sh low, fast-dee~, fast- present (if fast-shallow is regimes present (if fast-
missing, score lower than if shallow or slow-shallow are 

Score 7 
shallow). (Sow is< 0. mis, missing other regimes). missing, score low). deep is> 0.5 m.) 

4.Sedlment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% (<20% for low- sand or fme sedimen~ 5-300/o the bottom affected; sediment 
~dient streams~fthe (20-500/o for low-gra ient) of 

ttom affected sediment the bottom affected; slight deposits at obstructions, 
constrictions, and bends; 

9 deposition. deposition in pools. moderate deposition of pools 
Score orevalent. 

5.Cb1111ael Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available charmel; or <25% of available charmel, and/or riffle 

11 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Cbaaael Some charmelization 11resent, Alteration usually in areas of brid!ie Channelization may be 

Channelization or dredging abutments; evidence~ extensive; embankinents or 
absent or minimal; stream channelization, i.e., ging, shoring structu~ent on 
with normal pattern. (greater than past 20 yr.) may both banks; and to 80% of 

8 stream reach channelized and be present, but recent disrupted. 
Score 

channelization is not present. 

7.Frequeacy of uccurrence ot nttles relatively 
RlflleS frequent; ratio of distance 
(or beads) between riffles divided by Occasional riffle or bend; 

width of the stream <7: I Occurrence of riffles bottom contours cvide some 
(generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to I 5. the stream is between I 5 to 
rz1acement of boulders or other 25. 

11 arge, natural obstruction is 
Score imoortant. 

Left/Right Bank IO 9 8 7 6 5 4 3 

8.Baak 
Banks stable; evidence of StabUlty 
erosion or bank failure absent Moderately stable; infrequent, Moderately unstable; 30-600/o 

6 or minimal; little potential for small areas of erosion mostly of bank in reach has areas of !-_!:! ___________ healed over. 5-30% of bank in erosionh high erosion potential 
RB 

future )Jroblems. <5% of bank reach has areas of erosion. during oods. 
6 affected. 

9. Vegetative 
ProteCtioa More than 900/o of the stream 70-90"/oofthestreambank 

bank surfaces and immediate surfaces covered by native 50-700/o of the stream bank 

6 riparian zone covered by vegetation, but one class of surfaces covered by 
native vc;rietation, including )Jlants is not well-represented; vegetation; disruption 
trees, un erstory shrubs, or disru)Jtion evident but not obvious· patches of bare soil 

LB----------- nonwoody macro)Jhytes; affectin~ full plant growth or closely cropg:d vegetation 
RB vege_tative disruption th~ourc potentia to any great extent; common; less an one-half of 

grazmg or mowmg m1mma or more than one-hillf of the the potential )Jlant stubble 

6 not evident; almost :1]Jlants potenti~ plant stubble height height remaining. 
allowed to grow na ly. remammg. 

IO. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 ZoaeWldth meters; human activities (i.e., Width of riparian zone 6-12 

parking lots, roadbeds clear- meters; human activities have meters; human activities have 
LB Q cuts, lawns, or crops) have not impacted zone only impacted zone a great deal. 
-------------- impacted zone. minimally. 
RB 2 

Total Score NOTES/COMMENTS: 

Il l t1 · 111 II • 11 >I 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; , 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by l veloci~/ 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, mcreased bar 
develofoment; more than 500/o 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. I 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach charmelized and 
dis~ted. lnstream habitat 
grea (, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo~ 
straight sections and ben · 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; ~elation has been 
remov to 5 centimeters or 
less in average stubble height 

Width of~an zone <6 
meters: Ii e or no riparian 
vegeta~ion due to human 
activities. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hie:h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $044 LOCATION: Bigbone, KY 

STATION#: N/A couNTY: Boone 

...,tNVE~=S~Tl"""G"""A.-...TO.-...RS----.: S_M_, _JF ________ --i DATE: 41112016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

Reach 

TIME 
(24hr) 

'

PROGRAM: 
PROJECT: 

Start: 

Flalsb: 

CANOPY COVER: : 
---...----S_ta_tl_oa ___ ..,.... __ Do_w_as_trea_m __ .,... ___ U~ps1t_rea_m __ --1 0 Fully Exposed (0-25%) 

KyPSC Case No. 2016-00168 
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STREAM 
TYPE: 

LAT •Partially Exposed (25-50%) 
---+------------------+--------__, 0 Partially Shaded (50-75%) 

• PereMial 
D Ephemeral 
0 lntennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEATUREES (Predominant Swroundjng Land Usel: 
Has there been O [!] Heavy rain 0 Surface Mining D Construction II Forest 
a scouring rain O O Steady rain 
in the last 14 O O Jntennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? D O Clear/sUMy 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yes.No [!) O Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width • ft 
Maximum Depth 1 ft 
Reach Length _31 __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_3_Riffle _1_Run _2_Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culvert 

STREAM FLOW 
Dory 
0Pooled 
0Low 
Ill High 
0Nonnal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees• Herbaceous 
• GrassesO Shrubs 
Number of strata _.2_ Dom. 
Tree/Shrub Taxa 

Juncus sp., Phalaril arurdnacea, Acer rubrwn 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channeliution 
(0Full .Partial) 

Culverted 

---------11 
Temp(°C). ____ 0.0. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 lm2 0 Qua! 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other ___J 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients D Metals 0 Low Hg 

0 Herbicides 0 Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate 0Est. OP.C. Rime~ "lo Run_2_0 __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64-256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_4_D __ % 

SITE NOT SAMPLED: 

Reach Total 

60 

20 
10 

10 

0 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBPH' hG d" 1g1 ra 1ent H b" a 1tat 
Habitat Condition Category 
Parameter Optimal Saboptimal Mal'linal 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 

l.Eplfaunal ureater UU111 / u70 or sumllllte 4U-1u70 mix or stao1e nao1tat; 
Sutistrate/ favorable for epifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cover mix of snags, submerrced logs, adequate habitat for 20-40".4 mix of stable habitat; 
undercut banks, cobb e or maintenance of J>!>pulations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form ofnew disturbed or removed. 

10 
potential (i.e., logs/s~gs that fall, but not yet prepared for 
are .Dj!l new fall and Dl!1 colonization (may rate at high 

Score transient). end of scale). 
l.Embeddedaess Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl1 and boulder Gravel, cobblca_ and boulder 

10 
surrounded by fine sediment. particles arc 2 -50% particles are 5 75% 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Velodty/ All four velocity/depth Only 3 of the 4 re~imes On!Y 2 of the 4 habitat 
Depth Regime regimes ~resent (slow-deep, present (if fast-sh low is regimes present (if fast-slow-sha low, fast-dee~, fast- missing, score lower than if shallow or slow-shallow are 
Score 11 shallow). (Sow is< 0. mis, missing other regimes). missing, score low). deco is> 0.5 m.) 

4. Sedbnent Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% ( <20% for low- sand or fine sediment" 5-30% 
t1:dient streams~fthe (20-50% for low-gradient) of the bottom affected; sediment 

ttom affected sediment the bottom affected; slight deposits at obstructions, 
constrictions, and bends; 

7 deposition. deposition in pools. moderate deposition of pools 
Score orevalent. 

5.Channel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle 

13 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Channel Some channelization J>resent, Alteration Channelization may be usually in areas of bri?ie extensive; embankments or Channelization or dredging abutments; evidence ~t 

absent or minimal; stream channelization, i.e., ging, shoring structu~t on 
with normal pattern. (greater than past 20 yr.) may both banks; and to 800/o of 

10 stream reach channelized and be present, but recent disrupted. 
Score 

channelization is not present 

7.Frequeacy of uccurrence of nmes relallvely 
Rlflle!l frequent; ratio of distance 

Occasional riffle or liend; (or beads) between riffles divided by 
Occurrence of riffles width of the stream <7: I bottom contours cvide some 

(generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
hilbitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to 15. the stream is between 15 to 
ctacement of boulders or other 25. 

10 arge, natural obstruction is 
Score imoortant. . 

Left/Right Bank 10 9 8 7 6 5 4 3 

8.Bank 
Stability Banks stable; evidence of 

erosion or bank failure absent Moderately stable; infrequent, Moderately unstable; 30-600.4 
4 or minimal; little potential for small areas of erosion mostly of bank in reach has areas of !-1:! ___________ 

future problems. <5% of bank healed over. 5-30% of bank in erosionb high erosion potential 
RB 4 affected. reach has areas of erosion. during oo<ls. 

9. Veaetattve 
Protedlon More than 900.4 of the stream 70-90% of the stream bank 

bank surfaces and immediate surfaces covered by native 50-700.4 of the stream bank 

8 riparian zone covered by vegetation, but one class of surfaces covered by 
native v~etation, including plants is not well-represented; vegetation; disruption 
trees, un erstory shrubs, or ilisruJ>tion evident but not obvious· patches of bare soil 

LB---------- - nonwoody macroJlhyles; affecti/!f full plant growth or closely crop~ vegetation 
RB vege.tative disruption !hrourc potent to any great extent; common; less an one-half of 

grazmg or mowmg mm1ma or more than one-half of the the potential plant stubble 

8 not ev1ilent; almost all ~!ants potel\tial plant stubble height height remaining. 
allowed to grow natura ly. remammg. 

10. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., meters; human activities have Width of riparian zone 6-12 

LB 3 
parking lots, roadbeds clear- meters; human activities have 
cuts, lawns, or crops) have not impacted zone only impacted zone a great deal. 

-------------- impacted zone. minimally. 
RB 3 

Total Score NOTES/COMMENTS: 

EJ 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits offine 
material, increased bar 
develofoment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost absent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channeliz.ed and 
disru~ted. lnstream habitat 
gfC!I [, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo':Ji 
straight sections and ben ; 
obvious bank sloughing; 60-
I 000.4 of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; ~etation has been 
remov to 5 centimeters or 
less in average stubble height 

Width of~rian zone <6 
meters: Ii e or no riparian 
vegeta~ion due to human 
acnv1nes. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $046 LOCATION: Bigbone, KY 

STATION#: NIA couNTY: Boone 

._,INVE~=STI=GA=T=-=O=RS=:_S_M_, J_F _______ ~ DATE: 4/1 /2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(24hr) 

'

PROGRAM: 
PROJECT: 

Start: 

Finish: 
Reach 

CANOPY COVER: : 
---~--~S=ta=do=n"----.---Do"-"-w""ast=rea~m=---.----"U"""'"'oslt""rea=m'---i 0 Fully Exposed (0-25%) 

STREAM 
TYPE: 

LAT •Partially Exposed (25-50%) 
---1---------+---------1---------i 0 Partially Shaded (50-75%) 

OPereMial 
0Ephemeral 
• Intermittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surrounding Land Use): 
Has there been O l!J Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial II Pasture/Grazing 

days? l!J O Clear/sUMy 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yes• No O O Cloudy 
0 Land Disposal D Row Crops D Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width _2• __ ft 
Maximum Depth ' ft 
Reach Length _1a __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_o_Riffle _1 _Run _1 _Pool 

D Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

STREAM FLOW 
Dory 
D Pooled 
0Low 
0High 
•Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• TreesO Herbaceous 
• Grasses• Shrubs 

. Number of strata _l___ Dom. 
Tree/Shrub Taxa 

Aatr negundo, Festuca ap., Rosa sp. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
0 Channelization 
(0Full 0Partial) 

Temp("C) ____ D.O. (mg/I) ____ %Saturation'----- pH(S.U.). ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates D I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients D Metals D Low Hg 

0 Herbicides 0 Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Riffle_3_5 __ "lo Run_s __ "lo 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Poo1_so __ % 

SITE NOT SAMPLED: 

Reach Total 

50 

15 

20 

15 

0 

0 

0 Land owner denial 0 Dry Oroo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 

' 
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RBPH' hG d' 1g1 ra 1ent H b' a Jtat 

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 

l.Eplfaanal lJl'Cllter uum 1v;o or su.,,. .... te 4ll· 1vYD mtx or stao1e nao1tat; 
Salistrate/ favorable for epifaunal well-suited for full 

AvaUable colonization and fish cover; colonization potential; 
20-40% mix of stable habitat; Cover mix of snags, submerrced logs, adequate habitat for 

undercut banks, cobb e or maintenance ofJ>!>pulations; habitat availability less than 
other stable habitat and at presence of additional des~ substrate frequently 
stage to allow full colonization substrate in the form of new dis or removed. 

12 
potential (i.e., logs/snags that fall, but not yet prepared for 
are~ new fall and n2! colonization (may rate at high 

Score trans1enO. end of scale). 
2.Embeddedaaa Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl~ and boulder Gravel, cobbl'a-and boulder 

8 
surrounded by fine sediment. particles are 2 -50% particles are 5 75% 
Layering of cobble provides surrounded by fine sediment surrounded by fine sediment. 

Score diversity of niche space. 

3.Velodty/ All tour velocity/depth Only 3 of the 4 re~imes On!Y 2 of the 4 habitat regimes ~resent (slow-deep, Depth Regime slow-sha low, fast-dee~, fast- present (if fast-sh low is regimes present (if fast-
missing, score lower than if shallow or slow-shallow are 

Score 10 shallow). (Sow is< 0. mis, missing other regimes). missing, score low). deep is> 0.5 m.) 

4. Sediment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% ( <20% for low- sand or fme sedimen~ 5-300/o the bottom affected; sediment ~dient streamsi of the ~0-500/o for low-gra ient) of 
ttom affected y sediment e bottom affected; slight deposits at obstructions, 

constrictions, and bends; 
10 deposition. deposition in pools. moderate deposition of pools 

Score prevalent. 

5.Cbannel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle 

10 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Channel Some channelization present, Alteration Channelization may be usually in areas ofbrid!ie extensive; embankments or Channelization or dredging abutments; evidence o~ shoring structures~nt on absent or minimal; stream channelization, i.e., dr ging, both banks; and to 800/o of 

15 
with normal pattern. (greater than past 20 yr.) may stream reach channelized and be present, but recent disrupted. 

Score 
channelization is not present 

7.Freqaency of occurrence ot nmes relatively 
RlflleS frequent; ratio of distance 

Occasional riffle or bend; · (or beads) between riffles divided by 
width of the stream <7:1 Occurrence of riffles bottom contours ~ovide some 
(generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to 15. the stream is between 15 to 
clacement of boulders or other 25. 

16 arge, natural obstruction is 
Score imoortant. 

Left/Right Bmk 10 9 8 7 6 5 4 3 

8.Baak 
Banks stable; evidence of StabUlty Moderately stable; infrequent, Moderately unstable; 30-60% 

6 erosion or bank failure absent small areas of erosion mostly of bank in reach has areas of !-J! ___________ or minimal; little potential for healed over. 5-30% of bank in erosionh high erosion potential 
RB 

future problems. <5% of bank reach has areas of erosion. during ooils. 
6 affected. 

9. Vegetative 
Protection More than 90% of the stream 70-90% of the stream bank 

bank surfaces and immediate surfaces covered by native SO-70% of the stream bank 

8 riparian zone covered by vegetation, but one class of surfaces covered by 
native vc;rietation, incluiling plants is not well-represented; vegetation; disruption 

LB ___________ trees, un erstory shrubs, or ilisruption evident but not obvious· patches of bare soil 
nonwoody macrophytes; affecti~ full plant growth or closely cropJ:d vegetation 

RB vegetative disruption ~!'Oufc potenti to any great extent; common; less an one-halfof 
more than one-half of the the potential plant stubble grazmg or mowing mmuna or 

8 not ev1ilent; almost all ~!ants potel\ti!ll plant stubble height height remaining. 
allowed to grow natura ly. remammg. 

10. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Width of riparian zone 6-12 ZoneWldtb meters; human activities (i.e., meters; human activities have parking lots, roadbeds clear- meters; human activities have 
LB 2 cuts, lawns, or crops) have not impacted zone only impacted zone a great deal. -------------- impacted zone. minimally. 
RB 2 

Total Score NOTES/COMMENTS: 

~ 
... L:_J ,I II 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 

Page 218 of 429 

Poor 

5 4 3 2 1 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits offine 
material, increased bar 
develofoment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
dis"Wited. lnstream habitat 
grea J, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo~ 
straight sections and ben ; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; ~elation has been 
remov to 5 centimeters or 
less in average stubble height 

Width of~an zone <6 
meters: Ii e or no riparian 
vegeta~ion due to human 
act1v111es. 
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Appendix C 
Pond/Open Water Datasheets 
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POND DATA SHEET 

FEATURE ID: ASSOCIATED FEATURES: 
P001 5031 

SURVEY TYPB: waterbody 

DATB: CLIENT/PROTECT NAMB: 

3/31/16 MILEPOST: Duke/ Walton to Big Bone 

INVESTIGATORS: ROUTB: 

S. Mileski and J. Freer pipeline centerline 
ST ATP/COUNTY: I Is THIS A MAPPED NWI FEATURE?: 

KY/ Boone Yes 

WATERBODY CHARACTERISTICS 

WATBRBODY TYPB: pond 

AVG.DEPTH: >3 feet 

AVG. WIDTH(WATBRSURPACB): 150 feet 

APPROXIMA TB SIZB: 150X400 feet 

11 
QUALITATIVE ATTRIBUTES 

AVERAGE WATER APPEARANCE: clear 

PRIMARY SUBSTRATE (IP silt OBSERVED): 

POTENTIAL HABITAT FOR: fish, waterfowl 
SURROUNDING LAND USB: residential/pasture 

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

COMMENTS 
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Appendix D 
Wetlands, Streams, and Ponds 

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

Photograph 3: Upstream view of stream S003 Photograph 4: Downstream view of stream S004 
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Photograph 5: Upstream view of stream SOOS Photograph 6: Upstream view of stream 5006 

Photograph 7: Upstream view of stream 5007 Photograph 8: Upstream view of stream 5008 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 

Page 224 of 429 

Photograph 9: Downstrea·m view of stream.S009 Photograph 10: Downstream view of stream 5010 

Photograph 11: Downstream view of stream 5011 Photograph 12: Upstream view of stream 5012 
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Photograph 13: Upstream view of stream ·so13 Photograph 14: Upstream view of stream S016 

Photograph 15: Downstream view of stream SOl 7 Photograph 16: Downstream view of stream S018 
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Photograph 17: Downstream view of stream 5019 Photograph 18: Upstream view of stream 5020 

Photograph 19: Upstream view of stream 5021 Photograph 20: Upstream view of stream 5022 
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Photograph .21: Downstream view of stream S023 Photograph 22: Upstream view of stream S024 

Photograph 23: Upstream view of stream S025 Photograph 24: Upstream view of stream S026 
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Photograph 25: Upstr.eam view of stream 5027 Photograph 26: Upstream view of stream 5028 

Photograph 27: Downstream view of stream 5029 Photograph 28: Downstream view of stream 5030 
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Photograph 29: Downstream view of stream 5031 Photograph 30: Downstream view .of stream 5032 

Photograph 31: Upstream view of stream 5033 Photograph 32: Upstream view of stream 5034 
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Photograph 33: Upstream view of stream 5035. Photograph 34: Upstream view of stream 5036 

Photograph 35: Downstream view of stream 5037 Photograph 36: Downstream view of stream 5038 
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Photograph 37: Downstream view of stream 5040 Photograph 38: Upstream view of stream 5041 

Photograph 39: Downstream view of stream 5042 Photograph 40: Upstream view of stream 5043 
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Photograph 41: Upstream view of stream 5044 Photograph 42: Upstream view of stream 5045 

Photograph 43: Upstream view of stream 5046 
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Photograph 1: Palustrine Emergent (PEM) wetland W004. 

Photograph 2: Palustrine Emergent (PEM) wetland WOOS. 
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Photograph 3: Palustrine Emergent (PEM) wetland W006. 

Photograph 4: Palustrine Emergent (PEM) wetland W007. 
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Photograph 5: Palustrine Emergent (PEM) wetland WOOS. 

Photograph 6: Palustrine Scrub Shrub (PSS) wetland W009. 
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Photograph 7: Palustrine Emergent (PEM) wetland W010. 

Photograph 8: Palustrine Emergent (PEM) wetland WO~l. 
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Photograph 8: Palustrine Emergent (PEM) wetland W013. 
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Appendix E 
GAi Wetland and Stream Delineation Report 
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gaiconsultants.com I transforming ideas Into ream~. 

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.S587.69100.R2190 

November 2015 
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Wetland Delineation and 
Stream Identification Report 

Duke Energy 
Walton to Big Bone Pipeline Project 

Boone County, Kentucky 

GAi Project Number: G141890.03 
Duke Project: GD70.S587.69100.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: 

Marc Walters, MPA, CPESC 
Environmental Manager 
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