DEPARTMENT OF THE ARMY
‘ NASHVILLE DISTRICT, CORPS OF ENGINEERS
o 3701 BELL ROAD
B NASHVILLE, TENNESSEE 37214
T

‘;. REPLY TO November 18, 2014

ATTENTION OF:

Regulatory Branch

SUBJECT: File No. LRN-2011-00103; Proposed Bridge Replacement; Cumberland River Mile 64.0,
Lake Barkley, Trigg County, Kentucky (Latitude: 36.80041; Longitude: -87.97957)

Kentucky Transportation Cabinet
Department of Highways

200 Mero Street

Frankfort, KY 40622

Dear Mr. Roy Collins I1I:

This refers to your application requesting a Department of the Army (DA) permit for the proposed
permanent placement of fill material into waters of the United-States, including navigable waters and
ephemeral streams, for new bridge construction at Lake Barkley on US 68/KY 80 highway on the
Cumberland River in Trigg County, Kentucky.«Please refer to File Number LRN-2011-00103 in
reference to this project.

In accordance with Section 10 of the Rivers of Harbors Act (33 USC 403), this Letter of
Permission (LOP) authorizes you to‘construct a four-lane, 3,805 long span bridge immediately north
(downstream) of the existing Henry R. Lawrence Bridge, fill approximately 750 linear feet of
ephemeral stream channel, and dredge approximately 40,000 cubic yards of material from
approximately 13.3-acres of-lake bottom. The construction of the bridge includes the permanent
placement of fill within 0.92 acres of Lake Barkley, installation of fish attractors, and 2,097 linear
feet of levee stabilization. In addition, the existing Henry R. Lawrence Bridge will be demolished
and removed to a depth at or below elevation 330°.

This work must be constructed as shown on the attached plans and is subject to all conditions
attached to this permit. The work is authorized until November 18, 2019. If the work is not
completed by that date, you should contact this office to obtain confirmation that the permit is still
valid.

If you object to this decision, you may request an administrative appeal under U.S. Army Corps of
Engineers (USACE) regulations at 33 CFR Part 331. Enclosed you will find a Notification of
Appeals Process (NAP) fact sheet and Request for Appeal (RFA) form. If you request to appeal this
decision you must submit a completed RFA form to the Great Lakes and Ohio River Division,
Division Office at the following address:

LRD Appeals Officer
U.S. Army Corps of Engineers
Great Lakes and Ohio River Division
550 Main Street, Room 10032
Cincinnati, OH 45202-3222



-2-
TEL (513) 684-6212; FAX (513) 684-2460

In order for an RFA to be accepted by the USACE, the USACE must determine that it is
complete, that it meets the criteria for appeal under 33 CFR part 331.5, and that it has been received
by the Division Office within 60 days of the date of the NAP. Should you decide to submit an RFA
form, it must be received at the above address by January 17, 2014. It is not necessary to submit an
RFA form to the Division Office if you do not object to the decision in this letter.

If changes in the location or plans of the work are necessary, revised plans shall be submitted
promptly to this office. You shall not deviate from the approved plans without first obtaining
approval from this office. Please sign and return the enclosed "*Compliance Certification form
upon completion of the work. If you have any questions, please contact Amy Robinson at the
above address, telephone (615) 369-7507 or email amy.m.robinson@usace.army.mil .

BY AUTHORITY OF THE SECRETARY OF THE ARMY:

John L.Hudson,P.E.
Lieutenant Colonel
Corps of Engineers
District Engineer

BY:
Eric Reusch
Chief, Eastern Regulatory Section
Operations Division
Enclosures
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KYTC Bridge Replacement US 68/KY 80 (LRN-2011-00103)
DA PERMIT SPECIAL CONDITIONS

1. Permit Drawings: The work must be completed in accordance with the plans and
information submitted in support of the proposed work, as attached (Drawings numbered
1 through 17).

2. Fill Material: The Permittee shall use only clean fill material for this project. The
fill material shall be free from items such as trash, debris, asphalt, construction materials,
concrete block with exposed reinforcement bars, and soils contaminated with any toxic
substance, in toxic amounts in accordance with Section 307 of the Clean Water Act.

3. Water Quality Certification: The Permittee shall comply with general and special
conditions of the attached Section 401 Water Quality Certification.

4. Real Estate: The Permittee shall comply with all conditions of Corps of Engineers,
Planning and Real Estate office approvals/real estate instruments.

5. Navigation Data Sheet: The Regulatory Office (Amy Robinson at 615-369-7507)
and/or Navigation Office (Wayne Ligon at 615-736-7802) shall be contacted at least two
weeks prior to construction to set up a preconstruction meeting to discuss work
sequencing, construction areas, temporary facilities;.and navigation traffic. You must
provide the necessary information as requestedon the attached Navigation Data Sheet
and submit it to the Corps of Engineers, Navigation Section (POC: Wayne Ligon at
phone 615-736-7802, or email benton.w.ligon@usace.army.mil) prior to the
commencement of mobilization and/or bridge removal operations.

6. Bridge Debris Removal:  All'debris must be completely removed from the river
bottom and the bridge piers shall be removed to at least Elevation 330 or below. Post
sonar investigations shall be performed to ensure complete debris and/or bridge removal.
The sonar results shall be provided to the Corps of Engineers Regulatory Office and
Navigation Section. The Permittee shall obtain Corps confirmation that the debris has
been satisfactorily removed prior to demobilization.

7. Dredging: If a disposal site is required for disposal of dredge material, the Permittee
shall provide the location of the proposed disposal site to this office prior to disposal. If
necessary, a stream and wetland jurisdictional determination of the disposal site shall be
provided to this office. The disposal site should avoid impacts to the waters of the United
States to the extent possible. If impacts to waters of the United States are necessary, a
DA permit maybe required prior to disposal and the Permittee shall submit a DA
application to obtain any necessary approvals prior to disposal.

8. Erosion Control: Prior to the initiation of any work authorized by this permit, the
Permittee shall install erosion control measures along the perimeter of all work areas to
prevent the displacement of fill material outside the work area. Immediately after
completion of the final grading of the land surface, all slopes, land surfaces, and filled
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areas shall be stabilized using sod, degradable mats, barriers, or a combination of similar
stabilizing materials to prevent erosion. The erosion control measures shall remain in
place and be maintained until all authorized work has been completed and the site has
been stabilized.

9. Turbidity Barriers: Prior to the initiation of any of the work authorized by this
permit the Permittee shall install floating turbidity barriers with weighted skirts around all
work areas that are in, or adjacent to, surface waters. The turbidity barriers shall remain
in place and be maintained until the authorized work has been completed and all erodible
materials have been stabilized.

10. Assurance of Navigation and Maintenance: Any safety lights and signals
prescribed by the U.S. Coast Guard must be installed and maintained at the Permittee’s
expense in navigable waters of the United States. Your use of the permitted activity must
not interfere with the public's right to free navigation on all.navigable waters of the
United States. The Permittee understands and agrees that, If future operations by the
United States require the removal, relocation, or other.alteration, of the structures or work
herein authorized, or if in the opinion of the Secretary of the Army or his authorized
representative, said structure or work shall causeunreasonable obstruction to the free
navigation of the navigable waters, the Permittee will be required, upon due notice from
the Corps of Engineers, to remove, relocate, or alter the structural work or obstructions
caused thereby, without expense to the United States. No claim shall be made against the
United States on account of any such remaval or alteration.

11. Ephemeral Stream Impact Minimization: The Permittee shall construct new
ephemeral channels along the northern side of the westbound lane and along the southern
side of the eastbound lane of the reconstructed roadway approaches as provided on the
permit drawings. The channelsshall be stable and not actively eroding after completion
of construction. A stable channel would not show evidence of significant bank erosion,
head cutting, or other signs of instability.

12. Compensatory Mitigation: Within 6 months from the date of initiating the
authorized work the Permittee shall complete the following mitigation objectives in
accordance with the approved compensatory mitigation as detailed on Drawings
numbered 14 through 17 of 17:

a. Offsite Mitigation- Shallow Water Habitat Enhancement: Stabilize 2,097 linear feet
of existing levee on the interior of Duck Island as shown on sheet 14 through 17 of 17.
This offsite compensatory mitigation area shall be preserved in perpetuity in accordance
with the Perpetual Conservation Special Condition of this permit.

13. Performance Standards: To meet the objectives of the approved compensatory
mitigation plan, the Permittee shall achieve the following performance standards:

a. The levee stabilization shall be constructed with appropriately sized riprap to ensure
stability.



b. The levee shall not exhibit signs of active erosion after stabilization measures are
constructed.

The Permittee shall achieve the above performance standards by the end of the 5-year
monitoring period, with no maintenance during the 5th year of monitoring. In the event
that the above performance standards have not been achieved, the Permittee shall
undertake a remediation program approved by the Corps in accordance with the
Remediation Special Condition of this permit.

14. Monitoring and Reporting Timeframes: To show compliance with the
performance standards the Permittee shall complete the following:

a. Perform a time-zero monitoring event of the mitigation area within 60 days of
completion of the compensatory mitigation objectives identified in the Compensatory
Mitigation Special Condition of this permit.

b. Submit the time-zero report to the Corps within 60 days of completion of the
monitoring event. The report will include at least one paragraph depicting baseline
conditions of the mitigation site(s) prior to initiation of the compensatory mitigation
objectives and a detailed plan view drawing of all created, enhanced and/or restored
mitigation areas.

c. Subsequent to completion of the compensatory-mitigation objectives, perform
annual monitoring thereafter for a total of no less than 5 years of monitoring.

d. Submit annual monitoring reports to the Corps within 60 days of completion of the
monitoring event.

e. Monitor the mitigation area and submit annual monitoring reports to the Corps until
released in accordance with the Mitigation Release Special Condition of this permit.

15. Reporting Format:. Annual monitoring reports shall follow a 10-page maximum
report format for assessing compensatory mitigation sites. The Permittee shall submit all
documentation to the Corps on 8%-inch by 11-inch paper, and include the following:
a. Project Overview (1 Page):
(1) Department of the Army Permit Number

(2) Name and contact information of Permittee and consultant

(3) Name of party responsible for conducting the monitoring and the date(s) the
inspection was conducted

(4) A brief paragraph describing the purpose of the approved project, acreage and
type of aquatic resources impacted, and mitigation acreage and type of aquatic resources



authorized to compensate for the aquatic impacts.

(5) Written description of the location, any identifiable landmarks of the
compensatory mitigation project including information to locate the site perimeter(s), and
coordinates of the mitigation site (expressed as latitude, longitudes, UTMs, state plane
coordinate system, etc.).

(6) Dates compensatory mitigation commenced and/or was completed
(7) Short statement on whether the performance standards are being met

(8) Dates of any recent corrective or maintenance activities conducted since the
previous report submission

(9) Specific recommendations for any additional corrective or remedial actions.

b. Requirements (1 page): List the monitoring requirements and performance
standards, as specified in the approved mitigation plan and special conditions of this
permit, and evaluate whether the compensatory mitigation project site is successfully
achieving the approved performance standards or trending towards success.

c. Summary Data (maximum of 4 pages):»Summary data should be provided to
substantiate the success and/or potential challenges associated with the compensatory
mitigation project. Photo documentation may be provided to support the findings and
recommendations referenced in‘the monitoring report and to assist the PM in assessing
whether the compensatory mitigation project is meeting applicable performance
standards for that monitoring period. Submitted photos should be formatted to print on a
standard 8 72" x 117 piece.of paper, dated, and clearly labeled with the direction from
which the photo was taken. The phato location points should also be identified on the
appropriate maps.

d. Maps and Plans (maximum of 3 pages): Maps shall be provided to show the
location of the compensatory mitigation site relative to other landscape features, habitat
types, locations of photographic reference points, transects, sampling data points, and/or
other features pertinent to the mitigation plan. In addition, the submitted maps and plans
should clearly delineate the mitigation site perimeter(s). Each map or diagram should be
formatted to print on a standard 8 %2 x 11” piece of paper and include a legend and the
location of any photos submitted for review. As-built plans may be included.

e. Conclusions (1 page): A general statement shall be included that describes the
conditions of the compensatory mitigation project. If performance standards are not
being met, a brief explanation of the difficulties and potential remedial actions proposed
by the Permittee or sponsor, including a timetable, shall be provided. The District
Commander will ultimately determine if the mitigation site is successful for a given
monitoring period.



16. Remediation: If the compensatory mitigation fails to meet the performance
standards 5 years after completion of the compensatory mitigation objectives, the
compensatory mitigation will be deemed unsuccessful. Within 60 days of notification by
the Corps that the compensatory mitigation is unsuccessful, the Permittee shall submit to
the Corps an alternate compensatory mitigation proposal sufficient to create the
functional lift required under this permit. The alternate compensatory mitigation
proposal may be required to include additional mitigation to compensate for the temporal
loss of wetland/stream function associated with the unsuccessful compensatory
mitigation activities. The Corps reserves the right to fully evaluate, amend, and approve
or reject the alternate compensatory mitigation proposal. Within 120 days of Corps
approval, the Permittee will complete the alternate compensatory mitigation proposal.

17. Mitigation Release: The Permittee’s responsibility to complete the required
compensatory mitigation, as set forth in the Compensatory Mitigation Special
Condition of this permit will not be considered fulfilled until mitigation success has been
demonstrated and written verification has been provided by the Corps. A mitigation area
which has been released will require no further monitoring or reporting by the Permittee;
however the Permittee, Successors and subsequent Transferees remain perpetually
responsible to ensure that the mitigation area(s) remain in.a condition appropriate to
offset the authorized impacts in accordance with General Condition 2 of this permit.

18. Perpetual Conservation: The Permittee.shall maintain the area referenced in the
Compensatory Mitigation Special Condition in a natural state in perpetuity. The
Permittee agrees that the only future utilization of these areas will be as a purely natural
area and the following uses and/or activities will be prohibited except as required or
authorized by this permit:

a. Construction or placing buildings, roads, signs, billboards or other advertising,
utilities or other structures on or above the ground. Elevated boardwalks, hiking trails
and camping areas will be permitted as long as they do not involve any of the other
prohibited uses listed below:

b. Dumping or placing soil or other substance or material as landfill or dumping or
placing of trash, waste or-unsightly or offensive material.

c. Removal or destruction of trees, shrubs, or other vegetation.

d. Excavation, dredging or removal of loam, peat, gravel, soil, rock, or other material
substance in such a manner as to affect the surface.

e. Surface use, except for purposes that permit the land or water area to remain
predominantly in its natural condition.

f. Activities detrimental to drainage, flood control, water conservation, erosion
control, soil conservation, or fish and wildlife habitat preservation.

g. Acts or uses detrimental to such retention of land or water areas.

h. Acts or uses detrimental to the preservation of the structural integrity or the physical
appearance of sites or properties of historical, architectural, or cultural significance.

19. Regulatory Agency Changes: Should any other regulatory agency require changes to
the work authorized or obligated by this permit, the Permittee is advised that a



modification to this permit instrument is required prior to initiation of those changes. It is
the Permittee’s responsibility to request a modification of this permit from the Nashville
District Regulatory Office.

20. Compliance Certification: Within 60 days of completion of the authorized work or
at the expiration of the construction authorization of this permit, whichever occurs first,
the Permittee shall complete the attached Compliance Certification form and submit to
the Corps. In the event that the completed work deviates, in any manner, from the
authorized work, the Permittee shall describe, on the Self-Certification Form, the
deviations between the work authorized by the permit and the work as constructed.
Please note that the description of any deviations on the Self-Certification Form does not
constitute approval of any deviations by the Corps.

21. Historic Properties: The Permittee shall comply with all terms and conditions as

outlined in the attached Memorandum of Agreement (MOA) between FHWA, KYTC,

the Kentucky State Historic Preservation Office (SHPO),and the Advisory Council on
Historic Preservation in order to resolve the adverse effect of replacement of the Henry
Lawrence Bridge and potential impacts to archaeological sites.

22. Endangered Species Act Compliance: The Permittee shall comply with all terms
and conditions as outlined in the attached “Biological Assessment for the KYTC US-68
Reconstruction, Trigg and Marshall Counties; Kentucky, KYTC”, dated June 2012, in
particular the implementation of avoidance and minimization measures for the Gray bat.









407‘6

4975‘“

3357 { SE
(FENTON)

HARDIN 18 Ml.
GOLDEN POND 1.5 Mi.

1730k

an7)

IKTC - Bridge Replacement on US68/KY80
over Cumberland River Mile 64.0

HD/A No. LRN-2011-00103

~{Trigg County, TN

1Sheet 1 of 17

40?6



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 1 of 17


6P L9E

N.L _\QCDOU @D_._n_. EETRENS O NN DTSR S e T “8 D._._u.j.u moc_uh.o..m.v
€0TOO-TTOZ-Nd1 'ON v/d|.:
0’179 SllIN 19Nl puelisquind|:

190 08AM/89SN UO wawade|day abpug - DM}

DU 390ME  ATRE

0104 8b0d a4y

T

9IH IVRIONIN IONTIMY ™

fm

¥

01042 WUDY JUBABAd E ..m_oouﬁu.u.‘a m.u ...zmmnﬁ.....wo”....... . = o SRR REER T ” o .”.
8Uj ]ouUUDYD Sy} mopa} o4 paban sJdp s.0400 . o N L A T

Ty s taous A
o/ e sooukeg poo
T B o jiaeg,

N =N R &
NT NN
NOI9S NI N
©USkEM 4 :
u\m.mm WIOWAD] pup
44811 3 #0073

Vi

T

o \N)H S ONISSOND ¢
M

~ 9779 saowkpg U6

1n 192 |58

{29 -0whpg pup |
9.1) .mwmeom :

L—g'99 oy ‘pasDpuny; /

3 wog % yoe1 PO -

ST CELON ——

Ak, ar



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 2 of 17


LT 1O € 199ysS
N1 ‘Aiunod BB

€0T00-TT0Z-NY1 'ON Vv/d

0't79 9JIIN 18AIY puellaquing JaA0
08AM/89SN uo Juswade|day abpug - D1M

W0y NOILLDHES VAD - A0ad
0T NOILDHS VHH ~ HOVSN
¥0¥ NOLLDHS VAD — HOVSN

AT THUYE IRV

SHIINIONT =50
Sq500 Y SN

9p¢ uopesdpg o3 eary Fupdpaiq pesodorg g
SLE uoneadyg mopeg eary n) pasodosq B

SLE uONEASIT mopeq eary [iJ pesodoig

(INHOAT

SHIINIONT 40
54500 AWEY SN

AFgva A

£5C NOILVAZTI AMOBS

e “LWST 39VMOTS X3

SN

\ &
. LWs3 “diiL 03504084 :
T T e s e s T SRR e s s
m B I R
. Whon £ [o8c 0350408 0 Lavig,  AVAISAVIASIN
& Lis3 .zzu?w = e R L33roxd NIO38
| | \ @%oc0ud" ! N EEURE L \I ’ .
= [ - i . s - . =]
MI!? b Y
F Ry R T .
Z % :
gl e i
NS mamia e
] S S g g i £ s o s ot o S Sa— 57 e e e e
£ O AN/BD SR o ! & 5 -
m) | osodnd 1 B A Ve -tk -
— "LWST PH3d : - i -
. 03504054 ey .c.v .ﬂ”‘ e R o : . B o T
T TR TS Th o Sy e
B R R s s
1300148 B ‘l&.’ o LIST W3 UA5040Te f‘”&:‘%’ S N :
2 350404} ’@’ R SN “.&Ag .‘0‘%‘0
o DO e e e ou otatuteratatoreler sEeted Sotetetetonitotetitetetets! 8§
3 R R LSRRI KA KRRK: : .
2 R S K SRR IR S ey 1000 Ss
3 0M03r\ SR S S NS SIS FUNONAESY 30130 ST
N age
- T T T T T T T e el Oede T T e - LT ..(.;.,.w_,qfnvwv. T
300158 A3THUYE 3¥Y7T.50BF GISO0Ud | AYRISNVD .ot S .,././///,/./
RPN
I8 NOFLVATZTZ OL B



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 3 of 17


/T JO ¥ 198ys
N1 ‘Aiunod BB

€0T00-TTOZ-NY1 "ON Vv/d

0’179 9JIN J18AIY puellaquind 180
08AM/89SN U0 Juswade|day abpug - D1

0¥ NOLLDIS VAD - AO0aA
0T NOILDHAS VHI - HOVsSN
Y0 NOLLDAS YAD — HOVSN

002

n?umﬁ G5ISIE QOIS D5+O5IE OD+UGIE OG+EriE TKWEPIl (5+BHE DOeONIS US>i0I5 OD+(rik OS+StC H0+9p0 DI+SpIl OOPSHIE Q5PHIE 0OOwRE DGR mcqn...m g

mm“mmﬁ:w

L ekl S

I ..rﬂww%mﬁg_mmuﬂwwﬁ%%%mﬁ _m,*_ unm

2pIE DO+2HIE OG+il uﬂom!n OB+OWIE QG-07i Bfw mwm. QC+62IT OS+BEI ODVBER DS«DIf OG+i0 Q~BEIE DO9LIC 0SS5 DOCSEIE O5efif oD+rk G4« nﬂ_n BO-5TIE omqmﬂn noan_n

..[..Nslﬂ# : RS .ll.l’L)JlJl.l./
T Y T BT TN e o B - - B E

s :-w.mm:@w@mmuwzm .................... A NI oNNoED X3 uls
o B LI E L : e N : - - Fiw
- : : : .. . .. : S N i . . ”h.
ﬂwl..,znmﬂ.;maﬁw_uﬂ.-.x.qw-..».u...uuuu..uuuuuwnuuwwuuuu..%|.: lllllllllllllllllllllllllllllll .
o DL AE B UE [ S et R et Seb sl T e e e T e "~ T
=5 ; T T A00R e a oL mm s H
=1 of# . R - T . o . e mm

2 g . wE wltf

—— A I o N L RHO 3014048 i3 i Ry

il 5 . o -123royd
o e ; 3l NI93E
B

' | 3901ME, A3THUYE THY]

%] .S08E 03S0cYd 40 Lhvis
Com
o
)

&V 350146 G._é.qm_ Y1 .508F 0IS0A0Yd

.



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 4 of 17


LT 0 G199YyS
N1 ‘Alunod b6

0¥ NOLLDHS VAD — A0
0T NOILLOIS VHY - 30VSN
NOLLDIS VAD - HOVSN

€0TO00-TTOZ-Nd1 ON Vv/d vor
0'%9 Sl JaAIY pueagWIND
19A0 08AM/89SN UO Juswaoe|day abpug - D1
_u_ - B R —
I | i
/ SYITINONT 40
; STYOD AWGY 5H
P, = 7 : i L
I w_,wmﬁwNMvz : \ 4
¥ 20g @
[ 3 AIiYvE INe
.h,_;_.,_mm._mn_.,_&..aumo%& — Ha e S o 'L NS3_dnil 0350d0Yd e ]
; i 139G1yE
; 0350dCHd! w
: A IRvT ]
! : zo:uizwwchmm:,.mw,mmux 38 ot T o YOGt A i SRS |-+
£ B T N ety A i il s i~ | st e o S e e W 3
= [ ; T e e Il Bl 05 Pt At SN e It s ) — ! I TR N
= F— M iy ety _ R e A W e e
m_ _Z‘mw W32 03504064 lmﬁ_. . e - - 0‘0‘0‘.‘..’”‘.4’4’4& / hmwmwa%mma 2 W
= L.t o Ao h xR 3 2 X X = oA = e
z : VWX A e 2, - Y 2 b4
_ T = —— F— B f—Fow
w m
m i . Y A e A A s e R A T T T T T o o e ——— ="
vy
w1 r ! per K K i ES
; ? : & % X wolm
m T EEEN TLAS3 *Wiild 03spgoad I*I -1 OO@G“@%”&""MA’&. ’ %‘#ﬁ”"‘@‘"&.ﬂﬁ.‘" N .ﬁ.ﬁ
m._ : {NQILI3S HONY NV - “ NM"“““O“’%O"MW 25 0““““““““0“””0“"0 e -
W NVHS NIVN 055 3500084, T KRR B R o N LSRN SOOI
i ; L PEOC P I I PR SIS IO P A A KR oS X ]
Y R R RTINS 58 g
& & SORERIALAR o sataNs; el 55edo R
£ S e RN RR AR K K
Sdle aamwve 3wl / S . ] o ek
59 % o ‘ : | S 5
u_ =3 N R =1 W_ =3 3
_— ....?...Iluu TSI dA3L 0950404 N o _ r—— “1,MS3 “dMil 035040ud 7
. b e BT XE N L e
JI0199 ATvVE AV .508E 63504084

'
i :
} E
i
i N
!
i X . .
¢ : ;

9y uoHess|y ©3 eoyy Surdpasg pasodosg E

§.f uUepemaajy mofeg wvaly (ny pasedosg

SLE wOpmas[d mo[eqg easy [l posodosg [’

(ANTOIT

SYAIMONT  H0
SdH0D ANGY SN



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 5 of 17


LT JO 9183ys 10y NOLLDES VAD - MOMA 00
NL ‘Alunod b6 0T NOILDAS VHY - FJVSN

©0T00-TT0Z-NY1 'ON Vv/d Yo NOLLDES VAD - dDVsn
0’19 9N 12N puejisqgwnd IaA0
08AM/89SN U0 juswade|day abpug - D1

.00Z 004 Q

QO+2IE OS-l QR+ILIE HS+DLIS OO+BLH amvmm_n DO+ESIT OS+RIF 8433 Qe ualnw_n am-mﬂ“n Oofmwﬁ [HoEw 1 auAmwﬁ QEAPIT CO+rAIE O5+{I (OrLWE O5+ZE QDI Dmovm_n gc_wmﬁ 0S+0E ouéu_m thmmﬂ B;g_n emiﬂm_n _uu‘um_n le.m.ﬂ g-»m_.n Dm.mmnn ca+wm_n D5+5515 uﬂvmm«n ﬂh'cn_n QO+ K5 U5

o e # f E B .. e i3

NEEERES SN FETYET |
w1 AN B
e M\.\.Jlfllxlsl,ll..\ff-i..!lll././ ..... B
- s ~_ e B , N B S
Hit N N B -l
w S . . : i R -
= o w_mﬁ%w%m}mmf%g%rE S I T N ORI N OO S S R
] FAONYHYIID QIHINOIY : I \ : : INIT ONNDYD “X3 : . K
] . ._.ﬂ_.wm._umnwﬂuﬂomwmomb%ua T . i ~ QN l\l R T VS SO USRS o
e . U RS Y YA ..... : R S e e T L
o T T N S T T e b e e e e - o
R TECET RS TE 66T BN LTI T e pubricheionb S e b R e e
= T T SRR e L A L PR LR S L R B L R R e G i s i e et I b R o
o ot Ji -
e e e
= ;i}i--!--!------;E;Iii-ﬂ-ﬂ.m‘_ad.:M«:HMMHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHn.nWHHHHHHHHHHHJH
=] TAIETINIRISYE G003 8 TTTIT : s I PR HlgT T TTInTITI b
il AT PSS e . Rt )
hall N .

k1Y BW : o
i3 Fl e o e
—— g R0 mm .ﬁwﬁn -
513 : “m e
o i  EE R Bl —
- _ o i o
- e SR . L : N Sk
) wi ’ 300158 AITHEVE IIVT.SDRE 03S040Hd o
= i LAERNET ’ S S O T SUD PR ST N IS
g [ N e
=] P : i
oEr | Mm B ) FEd
ki =
=1 e
- -

| ==



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 6 of 17


LT )0 L193yS
NL ‘Aunod B6uL 10F NOLLOIS VAD - MOad oor o0z oo P
€0TOO-TTOZ-Nd1 'ON Vv/dl] 01 NOLLDIS VHH ~ IDOVSN T
079 31N J9AIY pUBHAGUIND JIBAO O8AM 0¥ NOLLDHS VAD ~ HDVSN
/89S N U0 Juawade|day abpug - D1
—— = T —
1
N
SYIINIONT 40
Sd&00 ARV SH
ATTHEVE YD
P M - wo R - - e ]
(O NOSHIA ] RATADN
3ns 41138 Bt -
T . B s ik e “LNS3 ‘cWIl A35050Hd
fw 31T ; <
1DVl Wv3dls : ”, " h
B : ;mu *Wg3d 035040
raﬂﬁwmmlzmun_l}\l&i T J901UB MIN 40 m
a30q05d Pﬁwwﬁzﬁ.@ﬁﬁm :MNPWM L o
Pt Sl ed ET g T >
o 12
s "1.AS3 "Rd3d 035040Kd n
A 1“‘“‘“‘(‘{(‘«‘:‘ H _.NJ
SRR O o et e e e e — g b — M
_ll.l S D S S T A I I T L m
w
W‘"“g’ & 08 L9898 SN d3SD40Hd m
T T T TTTLwdd Wa3d T3S0dond B R
m M)
B 300190 A3)98v4 39V 1,508 03504054 B
e - — - - - L.V I — o c |
390148
(320149
BB 0350404 g

S0BE 0350d404d

3D0IHE A3 THHYE DIV

00+08i%
00+GLg

SYIIMONT 0
Sd400 ANV SN

30 N3

1JIVdWI WY3HLS

\

!
CIM NYASIHL 3LI3MT |
NyRENHL S AT -
. (W NOGENRd YOTIM
CAW_IHOM VONTTO o HOHN"N_NHOT
AIHIEMY INFONT .Lm\slfi

a
~LGi NOSYIN 10500

TLWS3 “aN3L 03504044

AJHHYE v

ANTOTT



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 7 of 17


£1 40 8199US 10F NOLLOHS VAD ~ AOQH
NL ‘Auno9 66uL 0% NOILDAS VHY - HOVSA
€0T00-TT0Z-NY1 ‘ON Vv/d ¥0r NOLLOHS VAD - AOVSN

0179 SIIN J1BAIY pueIsquingd J8A0 O8AM

/89SN Uo Juswade|day abpug - DL

0-GEIT O5+BST DINERE OSvAME DO+GBIL DIri@E g.hﬂ_m C5+36T nnvmqqm am‘mewn oa¢mn_m n_mﬁvn_n OU4rOiE AS+SUIL QOITEIE OSZBIE TOCZDIE G5B GO+BIE OS+OBIE DOSORIL OS+BUIT OD-81E G540 UO+BHT DR+LLE DOSLEE OF+B4L G0OLIE DSG4E Q0+GLE DE+raif DO+RLIS umomn_n QOTELH OS+2LIE O0eZuIT

5 3 s 5 gp e 2 8z i 5
ammﬁmgmmmn iwmw-pmu%w::%m%mw_;,m “_wﬁm
.
[y . ol
L B
T o
ol N oNnowo X3 R . R
] \I LSRR A IR \f\/\/ : e
SR T \ e S B e e N it

. I . " - o

— A S S e . TS A —_ —
T Sl e e
=l e S RS SRS s AR S TORR s ey n e w.wmnﬂ.uJMJmQ%.wmwé,s_xh ||||||||||||||||||||||||||||||||||||||||||||||||||||||| [
T P - Frmmmranempre s m s der o i ESLT A3 TT A6 mmmm.:wsh ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; -
] \h e
BT v u.ﬂ - oI
o bt ssnss i natetcot | IR 7 Y A F - T B L
- i “ulf LY B E] gzm::ww«m (e e
=] o - 38 . s
= et e
- \\.\.\...\ . e o =
el - STl * [oor
- . i L RN TR ERRRRIN ot SO SO - OSSOSO -
i : S—39QIMg A3 YA Ty AR SN i
RN w .SOBE ﬁ_uwo.m_omm 40 OnN3 CIOVNG 2 4084 e Ea
S B e STEE A et oo, AVHER 404 g _—
v 3 SIr
o S -8 Lo
T ] . - . -
_— S HY0uddy 18V R . R NI " So01uE A3THNYE TV .SORE 3504084 - ; o P T e
o EF
B T
| gy
e aa
B Giv
i Th
T - -



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 8 of 17


LT 10 6193US
NL ‘Alunod BB

i T0F NOILLDHS VMAD — AOOH .00k 002 001 0
€0TOO0-TTOZ-Nd1 'ON Vv/d 0l NOLLDIS VHY — adOVvsn [—— W]
0’179 9|IN J18AIY puelaquind 1aA0 ¥oF NOLLDHS VMAD — dOVSN
o - -
! L N e —
N | Ul G W ———
Rt e osiae i Z , T T “___ (I NOSNIA
4! ! i30S 41138
ﬁ % & s 1 ; il
. =
4/.! M
w i ! u . Mw __ NM )
s ke — i U — e I M_M||wail
. swood V|1 B
® PHIG0YH ASNIH ||| E
: N R oo m
. . .._ i __i
i RRDUEN I 118
;2 2 CHBR I LT =
L
B | L N R N ;ﬁ.%.ﬂ...mm?m&.
L R R e A e e — e e AN 1L e . -y =y —1
J Lf\ Y] xu. : m /. VT - i
e e e e el S N L e RN - AN VA KL © SRV il b S,
S R T B T M T e UL T T e A T T T e S T T =
T BAvm s |!:1|,|||.|.|Illlfimﬁﬁummwmmllﬁmﬂ‘“”twl“]m P =N B =
o S = e e g —— e
e : [
[ e o e o o o e e e o i it i it it ot o e e e ]
. ORLXW/ES S 050053 |
HivYd 3SM-034vHS
R 1
(SUIHID \.@xx.t.ll..
YO R My oM ” -
: ; 8 U rGI NOSKNIA A
CAM MWAYNHL F1LNT 8 20
\ MHENHL S g b g : 315 41138
..:l.\_%c 38&._50. .QD.H.E ’ - i3 E,U?.HAQQK "~ =
- HOOU/I "N NHOr ™ g SO Y Y
ST Eee L LusHaawn
% : o | FIVIS APHEON :
o AAIININ .
. 40 ALISHINND .
e 1. ANIAINTY 4O
Rt H L TY FMNORAOD
) fx_,// : -

9Ff uoneasfy o) eary JwEpaiq pasodorg M‘"M \
S
SLE UBOHBAI[Y MoOfq elIy In) pasodoxg S g x Lo
/ . e . \
SLE UOuBAI[g Mmofag vaIy ([ pesodoag | & P ‘Wmékwh.ﬂhm%,k%w
; . S S £
HANIOHET T i S T /



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 9 of 17


/T J0 0T 199yS
N1 _\CCDOU mm_._._. ¥ NOILLDIS VAD - MOaA
£0T00-TT0Z-NY1 'ON V/q| T NOLLOAS i = aooch o5
0'%9 9N 18AlY puellagquind 18A0 08AM FOF NOLLDHS VMDD — HDVSN
/89S N Uo 1awaoe|day abpug - D LM

00028 05+502€ O0+GOZE O5+5OZF GO+BOZE OG+OM QU+LOVE UG +30¢ 0U+9ULE 05+5D2E 00+50ZE AS+WDZ8 00+#O2F 05+502F O0+EDZE US4202 00+ Z020 G5+ URHZ O3+DO0LE 0Q+002L OS¢EEIC DU-EEIT OF-BSIL 00+GK DS+i64 OC4L6I O5+ABK DO+BEIT OS+EE OO4GHIC 0G4pEl OD+bGIE QUG DO-LHE DU4ZEIE DOSZBIE OSWIGE OO OSe0GS 0D0-DBIE

=] .mum mwm Wmm Mm wm % Mw m_m.. WW m_m mm Mm m,w % mm m.m mm w_m e & EE m&—w m_m m_m ,wwm wn wm .m—m w—w ww mw mpha & m mm .n_m.rmq m*m m—m mﬂm wm ]

il F - . - " 3 [~ [ g u 2 - E : &l e & i al [ a® 5 &l L a2 - 3 | . - Wl " " " “ = #~ R = 2k
= : RV S B . : : N
] [
T g
e o
37 S
R e TR R R I R A IR P P PR A —_
TE ’ 43
o : [T
51 : T CC
- . G5E
i aiE
R LK T

ks )

ot ; : oA

3 : el k] e

— o nl ..
] K : o \\. o — e TN, ¥ o <av
e L L .- . i alg . N &l =
L R T, : D els N [ L
e L b | L L LS S .. N )
- R bl B P = - 5 ~ £
[T, L L I T o o S o T o e e v e g s s e :

o . : ST [=Err ) ity Sk oo
. oo . e D . CER ... %30vy) 3iH0Md |
v 2i% : : g . T - : i : - 035040484 r

il B _ _ B RO o v - R A B . 0dsgdond *

3 : (i3

TF T

BV or¥

T 5F3

(i B



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 10 of 17


LTJO TT 183YS
N1 ‘Aiunod 66111

€0TO0-TTOZ-NdT 'ON v/d

0’179 9JIN J18AIY pueliaquind IaA0k i
08AM/89SN uo Juswade|day abpug - D1 /

ATNO
NOILYINHOINI H0d
SSooY
V@Ru@&wq@u 2 (794
.\@W@(MQQ @SR

- T l-ﬁ«oa” e

.r:s.p\ﬁ%. 3033 BT .
Mm\w.»ﬁ%uﬂ& o -

Y e e Tk B 1

4MdAL
: BH3a
mom_zm

3 d0ud 40 17
3 691 “x0uddy

‘M4 4011
1k w2 'xDHudy

Bl g LY
3 QIF "XCHIdY

00+5YIEZ

CO+08IE

OOiEUE
00+0LIE
00+591F

00+03IE
00+55IE
Q0+0SIE

'LINHID 3HL 4O ShUAL ML ATIN ABMWL 1yHL

Q0ADH “NOLIJIIENGD 40 SAOHLIN ONY SHYIM M3NHLO ONISGOAD
RONA HOLIYHINGD 3HL 105153 0) EOMIINI LON OSW S1 if
“INH3e Bii NP AOVNONYT 303SHIANG 01 JIONZINT LON ST OWY
ATHG NOLLWWIOANE HOJ SNYG 3H] NI OIGNIIND 81 L33HS SIHE

TLIIHS SIHL WO SHEHOLYH SSOND HLIN
NAOHS 34¥ SMOLIVIOT JIVAIXOHAHY 3H) "SkC 30 MOTLVATIR NY

“ST3ATT 1004 HIANIG LY 3u¥ STHAT TavT NIMM ATTVIORSSE
‘BINVA 3L HO4 LIVNO INIIDILINS 30iAOHE OL USEINOT
38 AvA ONIQQINT 'W3Hv L33F0HG 3L N SHLJI0 VAWM #0TWHS

CF 300 'SIVEVE DHISH SOAHLTA NOT:IAY) SKOT O3SvE-SNIHYN
] 7 030811 7 anluL ASODHD AYW HOIDVHINDD KL LvMi OI1vaISLINY SE L) ssaaay afieg @opoansaony SN
, 30N 04 wary Snydpag paanod = KA
LURECT R ) & ANGaY

ANIDTT

H

S0T08IDY Tinwn z!ans—sl LREE I EA 3B EE00N

+Pised SN

BT R RRAONY 03,1079 3V

[ L ER

OME DI B

R

HE'LNY I LN SOTHOB AT 10T ST VNS



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 11 of 17


/T 10 ¢T 1e3ys

N1 ‘Qiunod 66111

€0TOO0-TTOC-Nd1 'ON Vv/d

0’79 3lIN I8Nl puelisquind I8N0 O8AM

0L )

/89S N U0 Juawade|day abpug - D1

L

058

i

Con x.ai .é\aaq\

ONINIGIN AVAISOND L1538 HO4
S5 JSN ROTIE THA ININVAEID
SINISHAZY ONIGYHS FONVED—

.0BY “X0.ddy



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 12 of 17


/T 10 €T 193YS

N1 ‘Aaunod 6611

€0T00-TT0Z-Nd1 ON Vv/d

0’79 S[IN 19ArY pueliaquing JSA0 08AM
/89SN Uo Juawade|day abpug - DM

05+2p1E2
05t ol 0f!t oF4] (O] oot 0B 0B oL 09 0% ar oz al Q Gl 0Z- og- ap - 0s- 09- oL~ 0g- 02i- DEL- 0%t~
O£ : k i AL ECGTE] T OEE
: ; jox3 ;
% RN . i . - L i A . B -
Gz W0
QpE [~ T T IHY- NS AN : J -
; n —
ose ; _ 0sg
. O
== ‘ - -k ] e L —+ e - e o S A R 1
A Dip ]
09¢ ) 5 09¢
PR S A . _ v |- e T -
. e
'y 1 e oLt
oLlE ] - Ly nivd [ adcie
ey = m_ﬂlr:lxl!iisi!rlllws\\ﬁunnp! s sl e
oBE 1 T T T == A R — oeg
o - | ) _ ] JEANISN ST S NS S SN S SO S A
08¢ _ e 0&E
o&l’ o 118 z5p ©8 7es s | &m N
00F [sle} -4
QO ThIEE £5E IO SN MOIRT I 10
S o 0L 02 on 00l 08 08 0L 0% 0§ Op oz /ot o PaMmsgen eoa uaid aqtunoddy 0 5y ge- G- Ogi- oG-
o uajoas B SjUSSBI08) Bul) pas au ] :
(s i ,, T - S T HONIE B | : oee
| P : o & -Buiuapim Aemesned o O e " BGE 10 SN MOteq I IS
: : JS2M JOJ LUCHDDS $S01D didiuey R E N i 24 ssous Buspeus Aed oyl i
orE [ ; P T ovE
osg : : 0sg
: |
- i - - - 1 pUNOIE) BUPSIKT bhis. ; '
012 bunst !
09g | : [ 1
™~ !
SN m
BLE < _ M n - o
- : = e - : - -1 L shie) pesodiid
== A il T P ol el i iy ey Wlena: R R i
08§ . I L T e Y LT OBE
. ] B ; —i .
! i
08¢ " 4, o[-0y
: o isses s 63 T AT mnﬁ%mm.u W
502 0 502 968 a3 3 g !
Qorp AREHEE TS A TVHONTE M LVE0IT0 Ny Q0r
- QI+EPIEE WAS LT
HINZE X3 CGA3 Ewe
k0] WYH WD
SRS IRTEA VGRS
oZxX 0970El-1 aNT¥L
LS G P21l 40 AN, i

L L SO

T
boorsgthrian
H

ITNTR § 3G 3

woso! g

37 "7 L6rBRE STALIOT 195

LU E

33 AFTNGEE P TIREE T TNNGILIDISNE SD0MGE AV TAILA W

£

PFENGLL GEE SRMERNN

v



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 13 of 17


<<&

KTC - Bridge Replacement on US68/
KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103

Trigg County, TN

Sheet 14 of 17



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 14 of 17


KTC - Bridge Replacement on US68/KY80
over Cumberland River Mile 64.0

D/A No. LRN-2011-00103

Trigg County, TN

Sheet 15 of 17



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 15 of 17


LT )0 9T 199YS
N1 ‘Aiunod 661

€0T00-TT0Z-NY1 'ON Vv/d

0'179 9IIN 1oAY puelaquingd JaA0
08AM/89SN U0 Juswade|day abpug - D1M



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 16 of 17


| General Location of Fish Attract N

pmm—

=
I

[KTC - Bridge Replacement on US68/

KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN

Sheet 17 of 17



H3OPXJF9
Text Box
KTC - Bridge Replacement on US68/KY80 over Cumberland River Mile 64.0
D/A No. LRN-2011-00103
Trigg County, TN
Sheet 17 of 17


























BIOLOGICAL ASSESSMENT
FOR THE
KYTC US-68 RECONSTRUCTION,
TRIGG and MARSHALL COUNTIES, KENTUCKY
KYTC Item 01-0180.10, .11, .51, .60 & .70

Prepéred for:
QK4 and Kentucky Transportation Cabinet

Prepared by:
Eco-Tech Consultants, Inc.

Louisville, KY

June 2012

N EcoTech

w CONSULTANTS




Eco-Tech

CONSULTANTS

BIOLOGICAL ASSESSMENT FOR THE KYTC US-68 RECONSTRUCTION
TRIGG AND MARSHALL COUNTIES, KENTUCKY

TABLE OF CONTENTS

1.0 INTRODUCTION P

.1 PROJECT DESCRIPTION vt ereresicereesmessssssasssasrssssasstrst 60esEssomeasa asesasessbrddd A RESTFE PR PR o R e g on b2 ea oL SR L AL LA n bbb
1.2 ACTIONAREA DESCRIPTION covteeteiecermssrssssssnresessssianritassiarsasstsianssssssssass s b baanabrry st sracnes
1.3 IDENTIEICATION OF LISTED SPECIES covtveveuresereessieetastsisssessasssressas st sosasssasssrssssssbsmss sears bt snr e s s es b et LT A F AL 00D s s

2.0 FEDERALLY LISTED SPECIES.........

2.1 (GRAYBAT (M YOTIS GRISESCENS)
2.2 INDIANA BAT (MYOTIS SODALIS) .......

3.0 SURVEY METHODS . .

3.1 LITERATUREAND CHEICE REVIEW wvvireivieievssrsseeeeetstnasnsaarmnares e mess cort 18510000y a0pasem pae 1o gami it ne b di B na b4 b b S M LA SRR b bt r b p et
3.2 CAVESURVEY MIETHODS .
3.3 BATSURVEY METHODS .. oot cvviremiressenimsesnenrsessstisnss ivnyasnsscasess sies
3.4  FORESTED HABITAT IMPACT CALCULATION METHODS ... rcviriiiisasinsanniesnsdtans

4.0  RESULTS covcinscrrrerersrsniassens

4.1 LITERATUREAND QFEICE REVIEW «ivvuvveiiereressrervnsrisstsrsransssiiinns carnseyssss s 44808 10 ie bam s enrn psae 14 sy e b Aae s sy 4ot T1 ot 049240 g o on e rE S Bid i 0020
4,2 CAVESURVEYS e

5.0 POTENTIAL EFFECTS ... - bt s e R eR e

5.1 POTENTIAL DIRECT/INDIRECT EFFECTS = GRAY BAT vorverseceio beeesessarsrssissssssarerss 1 155s 608 110008180048 ss s s issssssntss s rsssonnns
5.2 POTENTIAL DIRECT/INDIRECT EFFECTS ~ANIIANA BAT covtecreveseemsseseimsssssssesasss 1541811554851 888 110586 et s skt s es s ens
5.3 POTENTIAL CUMULATIVEEEFECTS 1vveroiserieencesconsorsesssnsenseses et er eSS A Aot b eka e et

27

6.0 MITIGATION OF IMPACTS TO THREATENED/ENDANGERED SPECIES cevveersnesirascrans

6.1 GRAYBAT .......coieis
6.2  INDIANABAT ...oivaiis

30

7.0 CONCLUSIONS ...
32

LITERATURE CITED i.ssucsmrrsismsssnsassansscessassnsassieressarsussprasssssses

11321 Decimal Drive, Louisville, KY 40299 } 502.259.0454 office | www.ecotechinc.com




Biological Assessment
KYTC US-68 Reconstruction,
Marshall and Trigg Counties, KY

List of Tables

June 2012

Table 1 USFWS endangered, threatened, and candidate species database results for
Marshall and Trigg Counties, Kentucky

Table 2 Configuration and focation summary for mist net sites during the survey for the
federally endangered Indiana bat (Myotis sodalis) and gray bat (M. grisescens)
for the proposed US-68 reconstruction, Marshall and Trigg County, Kentucky

Table 3 Bat species captured per night during a mist net survey for the federally
endangered indiana bat {Myotis sodalis) and gray bat (M. grisescens) for the
proposed US-68 reconstruction, Marshall and Trigg County, Kentucky

Table 4 Bat passes and Indiana bat (Myotis sodalis} and gray bat {M. grisescens) presence
probabilities recorded each night at each acoustic monitoring station for the

proposed US-68 reconstruction, Marshall and Trigg County, Kentucky

Tabhle 5 Determination of potential effects to federally listed species as a result of the US
68 Reconstruction Project.

List of Figures

Figure 1 Project location

Figure 2 Proximity to knownchabitat for federally-listed species (topographic map)
Figure 3 Proximity to known, habitat for federally-listed species (aerial photo)
Figure 4 Potential'habitat impacts for Indiana bats (topographic map)

Figure 5 Potential habitat impacts for Indiana bats (aerial photo)

List of Appendices

Appendix A Agency coordination concerning listed species
Appendix B Mist net survey datasheets and results

Appendix C  Photographs of potential habitat, mistnet sites, acoustic set-ups, and bats

Appendix D Suppiementary bat capture table




Biological Assessment
KYTC US-68 Reconstruction,

Marshall and Trigg Counties, KY June 2012

1.0 INTRODUCTION

Eco-Tech Consultants is pleased to submit the following Biological Assessment for a portion of the
proposed US 68/KY 80 reconstruction from Cadiz, Trigg County to Aurora, Marshall County,
Kentucky (item #s 01-0180.10, .11, .51, .60, & .70). This document describes the likelihood of
potential impacts to federally-listed species and their habitat as a result of the project. The
assessment is required as part of environmental documentation activities as directed by the US Fish
and Wildlife Service (USFWS), Federal Highway Administration, and Kentucky Transportation
Cabinet (KYTC). The Biological Assessment process is outlined within the “Kentucky Transportation
Cabinet/Division of Environmental Analysis Biological Assessment Format Guidance and
Accountability Form” (TC 58-36, Rev. 6/05).

1.1 Project Description
The Kentucky Transportation Cabinet {KYTC) has proposed.@ realignment of US-68 which will
include construction of two new bridges across Lake Barkiey and Kentucky Lake west of Cadiz in
Marshall and Trigg Counties, Kentucky. The proposed reconstruction will start approximately one
mile west of Cadiz at the intersection of Canton Rd. and US-68, wili extendand end on the west side
of the Lake Barkiey bridge, and will also include the Lake Kentucky bridge (Figure 1}. Prefabrication
areas may involve tree clearing or road widening; however, these activities are currently pfanned to
fall within the existing clearing limits. If prefabrication areasare necessary outside of the currently
proposed clearing limits, potential effects of habitat alteration within these areas will be
coordinated with USFWS personnel. The total length of the project inciudes 12 kilometers (7.5
miles) of roadway and two bridges« The proposed alignment generally travels east-west along the

current US 68.

1.2  ActionArea Description

The proposed Biological Assessment area is in the Fairdealing, Fenton, Canton and Cadiz,
Kentucky USGS 7.5-Minute Topographic Quadrangies. It is located along US-68, beginning
approximately 1 mile west of Cadiz and ending west in Aurora (Figure 1). The main study area
is contained within a 1 kilometer buffer surrounding the proposed centerline and encompasses
approximately 3,678 hectares {9,089 acres}. Additionally, coordination was sought for listed
species and karst features in an area of 5 kilometers {30,773 hectares; 76,042 acres} around the

construction area.

The action area is situated entirely within the Western Highland Rim Levei IV subdivision of the
Interior Plateau (71f) Level Il Ecoregion as mapped by the US Environmental Protection Agency
{Woods et al. 2002). This section of the interior Plateau (71) consists of mixed hardwood forest
{frequently oak-hickory) and rugged terrain. Streams tend to be cool and clear with moderate
gradients and sand and gravel substrates. Average annual precipitation is 42-48 inches. Due to
refatively infertile soils agriculture is limited in the area.

The proposed project area includes sections of Lake Barkley and Kentucky Lake, potential

foraging habitat, and roosting habitat for bats. The project area is primarily located within

forested areas within close proximity to Land Between the Lakes National Recreation Area. The
1
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immediate surrounding area is also primarily forested with some residential and agricuftural
development. Karst features are relatively rare in the area, with no named caves within the
action area. Sinkholes and springs are present, but the majority of these are located at the
eastern end of the project area.

1.3 Identification of Listed Species

Letters requesting information regarding federally-listed species and their habitat within five
kilometers of the proposed centerline were sent in August of 2011. The Kentucky State Nature
Preserves Commission (KSNPC) provided a list of federally listed species known to occur within
five miles of the proposed alignment. The USFWS has not responded to date, but does provide
a list of threatened, endangered, and candidate species for Kentucky counties on the Kentucky
Ecological Services Field Station website {USFWS 2008). The Kentucky Department of Fish and
Wildiife Resources {KDFWR) provided a list of federally- and state-listed species known from the
area. Copies of occurrence request letters can be found indppendix A. These lists were
collated to provide information on federally-listed species with potential to occur in Trigg and
Marshall Counties (Table 1).

According to the KSNPC, two federally endangered mammal species, Indiana bat {Myotis
sodalis) and gray bat (Myotis grisescens) are known to occur within ten miles of the proposed
alignment. However, the known records of indiana bats are more than five kilometers from the
alignment. The federally endangered gray bat is known.from within the 1km of the project
area. KDFWR also listed gray bats as known to occur from the project area. In addition to the
two mammal species, the USFWS lists four federally endangered mussel species known to occur
in Marshall and/or Trigg Counties: the clubshell (Pleurobema clava), orangefoot pimpleback
{Plethobasus cooperianus), pink mucket (Lampsilis abrupta), and ring pink {Obovaria retusay.
One other federally endangered mussel species, the fanshell {Cyprogenia stegaria), has no
known occurrences within these counties; but has the potential to occur based on historic
range, proximity to known occurrence records, and biological and physical characteristics
present in the study area. Two recently-listed species, the spectaclecase {Cumbperfandia
monodonta} and sheepnose (Plethobasus cyphyus), also have the potential to occur within
Marshall and Trigg Counties.

The USFWS lists one federally-endangered bird, the least tern (Sterna antiflarum), as known
from Marshali County. In addition, the delisted bald eagle {Haliaeetus leucocephalus) is known
from Marshall and Trigg Counties,

The USFWS and KSNPC listed one federally threatened herbaceous ptant species, Price’s potato-
bean {Apios priceana), as occurring in Trigg County and having the potential to occur in
Marshall County {Table 1}.
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Eco-Tech ecologists used life history information, agency records, and knowledge of habitat
within the project area to determine the likelihood of occurrence for each species. Qther than
the lakes, no streams of sufficient size to support freshwater mussels will be crossed by the
proposed alignment, and it was previously determined that all listed mussel spectes have been
efiminated from Kentucky Lake and Lake Barkley due to impoundment (Blalock and Sickel 199¢;
Sickel et al. 2007). Therefore, no mussei species are considered in this biological assessment.
No sandbars providing suitable least tern nesting habitat will be crossed by the proposed
alignment; therefore, any potential effects to this species will be discountable. There is a
KSNPC record of Price’s potato-bean within the 1-km buffer; however, previous surveys for this
species yielded no occurrences in the project area {Paimer Engineering 2002). Additionally,
KSNPC Botanist Deborah White has conducted an extensive number of surveys over multiple
years in the area without finding additional populations of. this species (personal
communication Deborah White via Barry Nichols). Therefore, the‘initial fist of federaily-listed
species was condensed to two bat species for biological assessment.

2.0 FEDERALLY LISTED SPECIES

2.1 Gray Bat (Myotis grisescens)

The gray bat was listed as a federally endangered species on April 28, 1976 by the USFWS
(1982); affording it protection underthe ESA of 1973 {Public Law 93-205), as amended. USFWS
biologists {i.e. the recovery team) subsequently developed and released a recovery plan several
years later. Five primary causes for the decline in gray bat poputations are outfined in the
recovery plan: 1) direct human disturbance to individuals, 2} human disturbance to the
environment, 3) destruction of roost caves by collapse or river impoundment, 4) cave
commercialization, and 5) natural sources of mortality. Following the protection of hibernacula
and maternity caves from human disturbance, gray bat populations started to recover at aif the
protected caves. Harvey (2001) reported a population increase of 16.5 percent since the time
of listing. Due to the increase in numbers throughout their range, it was proposed in 2002 that
the gray bat's status be reclassified (“downlisted”) from endangered to threatened

(Department of iInterior 2002).

However, white-nose syndrome {WNS), a fungal disease first found in cave-hibernating bats
during the winter of 2006-2007, presents a severe threat to gray bats. Having been found
originally in New England, this malady has caused precipitous dectines in bat populations in the
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eastern U.S. In subsequent years, the fungus associated with WNS {Geomyces destructans) has
been found in bats within the primary hibernating range of gray bats. Although WNS has been
found in few gray bats to date, the range of this disease continues to rapidly expand and it will
likely affect all cave-dwelling bats (USFWS 2012).

Distribution
The range of the gray bat is restricted to the cave regions of Alabama, Arkansas, Florida,

Georgia, HHinois, Indiana, Kansas, Kentucky, Mississippi, Missouri, Oklahoma, Tennessee, and
Virginia (Barbour and Davis 1969). Most of the large concentrations of gray bats occur in
Alabama, Kentucky, Missouri, and Tennessee. The majority (95%) of the range-wide population
hibernates in nine Priority 1 hibernacula {sites that currently and/or historically contained more
than 25,000 individuals), which are located in Alabama (one site}, Arkansas (one site}, Kentucky
{one site), Missouri {three sites}, and Tennessee (three sites) {USFWS 1982).

Description

Gray bats are a member of the Myotis genus. The gray bat typically weighs 8-16 grams with a
wingspan of 11-12 inches. Its diet€onsists primarily of insects. Water resources
provide important hunting grounds. Unlike other Myotis species, the gray bat’s
wing membrane connects to its ankle instead of at the toe, and there is a
S prominent notch in its toe'claws.. Its furis unicolored on the back and ranges in
Notched claw color from dark gray to chesthut brownor russet.

Habitat Requirements
Gray bats are year-round<cave residents; however, they inhabit caves with different

temperatures in the summer and winter months {Gore 1992). During winter months, gray bats
hibernate in caves thatare cooler than summer caves and have temperatures of 42 to 52 2F
(Harvey et al. 1999} These bats typically hibernate in large groups and hang loosely with their
forearms stuck out at angles, rather than parallel to the body (Barbour and Davis 1969).

Prior to entering hibernacula, gray bats will swarm at the entrance of the cave (USFWS 1982),
and individuals return to the same hibernaculum every year {Tuttle 1976a). Reproductively
active females leave their summer habitat and arrive at the caves in September before males
and juveniles arrive in October (Tuttle 1976a). By this time, males will be reproductively active
and copulation takes place upon arrival at the cave {USFWS 1982), The majority of mating
occurs in October and November (Barbour and Davis 1969). Females enter hibernation
immediately after mating occurs, while males and some juveniles may stay active until early
November {USFWS 1982). Supplemental copulation may occur during the period of hibernation
(Guthrie 1933, Hall 1962, Miller 1939, Mumford 1958, Saugey 1978).

Gray bats may migrate tong distances to and from their hibernacula. Hall and Wilson (1966},
documented that gray bats would travel as far as 126 miles from a summer cave to a
hibernaculum, when a bat banded in Hardin County, lllinois was recovered at Coach Cave in
Edmonson County, Kentucky. Tuttle {1976a} found that the bats may travel 11 to 272 miles to
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and from hibernacula. Hall and Wilson {1966) point to the smali number of hibernacula for a
relatively wide-ranging species to account for this difference in migration distances.

Following six to seven months of hibernation, aduit females emerge in late March or early April,
followed by juveniles and adult males (Tuttle 1976a}. During autumn and spring migration, gray
bats may roost temporarily in caves, referred to as transitional caves, which may not otherwise
be used for matemity or hibernation (Tuttfe 1976a). Individuals or groups of gray bats may
inhabit transitional caves for brief periods in March through April, and September through
October before moving to summer roosts or hibernacula (Barbour and Davis 1969, Tuttle
1976a). Migration distances up to 326 miles have been reported (Tuttle 1976a).

Females congregate in maternity caves and give birth to a single younpg in late May or early June
(Tuttle 1976b). Most males and non-reproductive females utilize non-maternity caves during
this part of the summer (Thomas 1994). Maternity cofonies may centain tens of thousands of
females and their young (USFWS 1982). These caves are wulnerable to human disturbances
because gray bats will fly from their roost sites quickly, knocking young te the floor (Tuttle and
Stevenson 1977). If disturbances continue, gray bats will abandon nursery roosts {(Barbour and
Davis 1969, Tuttle and Stevenson 1977). Most young arevolant within 20~25 days of birth
(Saugey 1978). lactation typically ends by late July, and most females and juveniles
subsequently leave the maternity caves (LaValandLaVal 1980).

During late July and August, gray bats of mixed ages and sexes roost in caves throughout the
summering area, and frequently move among caves in the home range of the colony (LaVal and
LaVai 1980, Thomas 1994). In September, females begin to
congregate at transitional caves, and by'the end of the month
most females have left to_return to hibernacuia {Gore 1992,
LaVal and LaVal 1980). <Most male gray bats leave summer
habitat by November, although a small number of males may
remain in transitional caves, through winter {LaVal and LaVal
1980, USFWS 1982}). Mating occurs after autumn migration
when gray bats arrive at hibernacula {Barbour and Davis 1969, ==
USFWS 1982). Females store sperm through the winter and Typical summer foraging habitat for
fertilization is delayed until after emergence from hibernation gray bats (Myotis grisescens)
{Guthrie and leffers 1938).

Each summer colony occupies a home range that often contains several roost caves {Thomas
1994, Tuttie 1976a). Female gray bats often return to the same summer range each year
{Tuttle 1976b}. The colony home range may encompass up to 40 miltes of river or reservoir
shoreline (USFWS 1982}, Thomas and Best (2000) found that gray bats in the Guntersville
Reservoir area of northern Afabama had large home ranges with a minimum average size of
37.5 square miles. Individually, the bats are loyal to the colony home range, but may roost in
several caves within the range {Goehel 1996, Tuttie 1976a, USFWS 1982},
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Upon emergence from roosts, gray bats typically follow a stream path to foraging areas (Tuttle
1976b), though they may fly directly over land with little hydrelogical features to reach foraging
areas (Thomas 1994}. Foraging areas consist of water bodies (streams, reservoirs, lakes,
wetlands), and adjacent riparian vegetation along wide sections of rivers {LaVal et al. 1577,
Mitchell and Martin 2002, Rabinowitz and Tuttie 1982). Newly volant young often forage in
forests that provide feeding cover surrounding the maternity cave (USFWS 1982). Both large
and small perennial streams provide suitabie foraging habitat for gray bats (LaVal et al. 1577).
Forested riparian zones may improve the suitability of a river or reservoir for foraging gray bats.
For example, at one reservoir in Tennessee, gray bats typically were observed foraging over
portions of the reservoir with slab rock bottom and forested riparian zones {USFWS 1982). In
Missouri, a higher proportion of gray bats foraged along wooded biuffs than near cleared
agricultural fields (LaVal et al. 1977, LaVal and LaVal 1980). Gray bats were also found foraging
over wettand depressions at Arnold Air Force Base in Tennessée {Mitchelt and Martin 2002).

Gray bats may fly great distances during nightly foraging trips {USFWS 1582). Tuttle (1976a)}
indicated gray bats regularly made trips of 9-21 miles in a single night. In Tennessee, gray bat
foraging territories were identified up to 12 miles from the roost cave. In Missouri, gray bats
were observed foraging as far as 12 miles from their.roost cave, and other individuals traveled
approximately 15 miles to reach a foraging area over a large lake (Laval and LaVval 1980). in
Alabama, gray bats foraged 3—13 miles from the roost cave {Goebel 1996).

During summer, gray bats {especiallymales andjuveniles) have also been found day and night
roosting under bridges {Johnson‘et al. 2002). Bridges may be important resting places during
foraging for gray bats because of the long distances they travel. Moreover, bridges provide a
thermal refuge due to their tendency to retain radiant heat better than other types of night
raasts {Joehnson et al. 2002).

2.2 indigna Bat {Myotis sodalis)

SPECIES STATUS
The Indiana bat is a temperate, insectivorous, migratory bat that hibernates in caves and

abandoned mines during winter and spends the summer season in forested areas. It was listed
as an endangered species on March 11, 1967 by the USFW5. However, the Indiana bat did not
receive protection until enactment of the Endangered Species Act (ESA) in 1973 {(Public Law 93-
205), as amended. Critical habitat for the species was designated on September 24, 1976; it
consisted of 11 caves and two mines in six states. Several years following its listing, an Indiana
bat recovery plan was developed by bioiogists (i.e., the recovery team), which outlines habitat
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requirements, critical habitat, potential causes for declines, and recovery objectives. The
recovery plan was reviewed and published by the USFWS in 1983 (Brady et al. 1983). An
agency draft of a revised plan was published in 1999, but it was never finalized. The Indiana bat
recovery team is currently utilizing new information and making revisions to the recovery plan

(USFWS 2007).

Estimated Indiana bat populations consistently declined from 1965 to 2001. This wide scale
decline can be attributed to several causes including human modifications to hibernacula and
surrounding areas, disturbance and vandalism of hibernacula, natural catastrophes, and threats
to summer habitat and migration pathways, including loss and degradation of forested habitat
(USFWS 2007). Even with the discovery of many new, large hibernacula, the range wide
popufation estimate dropped approximately 57 percent from 1965 to 2001. However,
estimates of range wide Indiana bat populations from surveys conducted post-2001 have
increased. In 2005, a 15% population increase was estimated,yielding an approximate total of
457,000 indiana bats (USFWS 2007). The USFWS views the apparent upward population trend
as viable because the same surveyors have been consistently conducting the winter surveys at
all large hibemacula over the past 20 years. Moreover, recent, large increases in local
popuiations at 34 known high-priority hibernacula have been observed. The USFWS {2007)
anticipates that planned improvements in hibernacula survey methodology will provide an

increased confidence level in the overail populationitrend.

DisTRIBUTION
The Indiana bat's range includes most of the eastern United States. [t is known to occur from

Oklahoma, lowa, and Wisconsin east to Vermont, and south to northwestern Florida {Barbour
and Davis 1969, Gardner and Cook 2002). The species’ range is generally consistent with the
presence of limestone caves-that serve as hibernacula in the winter (Menzel et al. 2001).
According to the USFWS{2007) winter survey results from 2005 indicated that there were 23
Priority 1 hibernacula®in seven states; including Illinois {one site}, Indiana {seven sites),
Kentucky {five sites}, Missouri {six sites), New York (two sites), Tennessee {one site), and West
Virginia {one site}. Over 90 percent of the estimated range wide Indiana bat popuiation
hibernates in only five states: indiana (45.2%), Missouri (14.2%), Kentucky (13.6%), iilinois

(9.7%), and New York {9.1%).

indiana bats are known to migrate up to 360 mites from their hibernacula to find suitable
summer habitat to raise offspring (Kurta and Murray 2002, Winhotd and Kurta 2006). However,
some migrate much shorter distances as evidenced by banded female Indiana bat recoveries
from maternity colonies at Mammoth Cave National Park. Moreover, recent radio-telemetry
studies in New York found that of 70 indiana bats emerging from three hibernacula, most
migrated to summer habitat only 40 miles away (USFWS 2007}. It was previously thought that
the entire species, with the exception of some males, migrated north and west from their
hibernacula to forested areas in Missouri, Indiana, Kentucky, fowa, Chio, and Michigan during
the summer {Barbour and Davis 1969). This migration pattern was illustrated by Barbour and
Davis {1969}, with summer band recoveries near the Wayne National Forest in southern Ohio of
both male and female bats banded at Carter Caves State Resort Park, in Carter County,
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Kentucky. In addition, reproductive Indiana bats have now been documented in the following
states: Arkansas, lifinois, Indiana, lowa, Kentucky, Michigan, Maryland, Missouri, New lersey,
New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont, Virginia, and West Virginia
{USFWS 2007)}.

Although Indiana bat maternity colonies occur throughout much of the mideastern United
States (e.g., West Virginia, Virginia, Pennsylvania, New York}, they appear to be relatively less
abundant in these peripheral portions of their range (USFWS 2007). The regional differences in
summer distribution and relative abundance are likely influenced by geographic distribution of
important hibemacula and also by regional climate and elevation variation (USFWS 2007, Brack
et al. 2002). Therefore, the understanding of how and to what extent these factors influence
the distribution and abundance of maternity colonies is stifl evolving (USFWS 2007).

AUTUMN AND WINTER HABITAT
Indiana bats use sloughing bark and cracks in dead, partially dead, and live trees as day roosts

during autumn {Kiser and Elliott 1996, MacGregor etal. 1999). Autumn roost trees range from
4.7 to 26.4 inches in diameter at breast height (dbh) and occur in forested, semi-forested, and
open habitats {Kiser and Elliott 1996). Depending ondocal weather conditions, indiana bats
normally enter the hibernaculum in October and remain there through April (Hall 1962, Laval et

al. 1977, LaVal and LaVal 1980).

Prior to entering the hibernacula in.autumn, swarming occurs at the entrances of either the
hibernacula {Cope and Humphrey 1977) or other caves located near the hibernacula {LaVal et
al. 1977). Swarming usuallydasts for several weeks {August - September} and mating occurs
toward the end of this period. Mated females usually enter directly into hibernation, whereas
males may remain activerthrough the end of November. Reproductive females store sperm
through the winter, detaying fertilization until earty May. During April and May the majority of
the Indiana bat population emerges, leaving their cave areas to find suitable summer habitat.
However, some male. and non-reproductive female Indiana bats will remain near the
hibernacula during the summer. Females usually start grouping into larger nursery colonies by
mid-May and give birth to a single young between late June and early July {Easterla and
Watkins 1969, Humphrey et al. 1977).

Indiana bats hibernate primarily in caves, but they have also been documented using
abandoned mines. As of November 2006, the USFWS {2007) has winter records of 281 distinct
hibernacula in 19 states that have been occupied continually since 1995. According to Barbour
and Davis {1969), temperature and refative humidity are important factors in the selection of
hibernation sites. During earfy autumn, Indiana bats roost in warm sections of caves and move
to fower temperature areas of the cave as outside temperatures decrease. In mid-winter
indiana bats tend to roost in portions of the cave where temperatures are cool (37° to 43°F).
Relative humidity in Indiana bat hibernacula tends to be high, usually above 74 percent, but not
exceeding saturation (Hall 1962, Humphrey 1978, Kurta and Teramino 1994, LaVal et al. 1976).

SUMMER HABITAT
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Selection of roost trees by Indiana bat colonies are based on structural characteristics. Tree
diameter, solar exposure, and height in canopy are among the most important (Romme et al.
1895, Kurta and Murray 2002). Male and female indiana bats inhabit different habitats and
choose roost trees with differing characteristics during the summer months (Kurta 2005).
Reproductive females tend to choose roosts in mature forests with targe trees, scattered gaps
in the canopy, and an open understory (Gardner et al. 1991b, Callahan et al. 1997). The
number of available roost trees in an area influences the suitability of habitat for female
Indiana bats (Kurta 2005). Gardner et al. (1991b) found that of 39 roost trees evaluated, 31%
were not suitable the following summer, and that 33% of the remaining trees were unavailable
for use after two summers. Thus, roost trees are an ephemeral resource.

Maternity colonies have been found under sloughing bark of dead, partially dead and live trees
{Carter 2003, Gardner et al. 1991b, Kurta et al. 1993, Kurta et al.

2002, Romme et al. 1995}, These colonies have been found in
lowland forests (Cope et al. 1974, Humphrey et al. 1977), and
more recently in upland forests (Callahan etal. 1997, Clark et al.
1987, Gardner et al. 1991b, Kiser'et al. 2002). Such colonies are
usually located in large-diameter, standing dead trees, with direct
exposure to sunlight {Callahan et al. 1997). Maternity roosts can
contain over 350 individual bats during July and August (Kiseret al.
1998). During Callahan’s study (1997), he arranged roost trees
into two groups depending on the intensity of use and size of the
colony that used each tree. Callahan {1993) classified any tree
thatswas used more than once by greater than 30 bats each time
as a primary roost tree, and any tree with less than 30 bats or used

Example of a potential roost only.once as an alternate roost tree. The primary roost trees had
tree for Indiana bats (Myotis an average dbh of 22.4 inches, while open snags used as alternate
sodalis). roosts had an average dbh of 20.9 inches (Callahan et al. 1997).

Indiana bats require more than one roost tree to fulfill their needs during the summer (Callahan
et al. 1997). Barcfay and Kurta {2004} found one maternity colony that used 18 roost trees
during a single summer. In addition, Indiana bats are known to roost in several different
species of trees, selecting roost trees by the structural composition of each tree. Farmer et al.
{1997) contends that structure is probably more important than tree species in selection of

roost trees.

Twelve tree species are listed in the Habitat Suitability Index Model (Romme et al. 1995) as
primary species {class 1 trees}. The trees listed by Romme et al. {1995) include: silver maple
{Acer saccharinum), shagbark hickory (Carya ovata), shellbark hickory (C. laciniosa), bitternut
hickory {C. cordiformis}, green ash (Fraxinus pennsylvanica), white ash {F. americana), eastern
cottonwood {Populus deltoides), northern red oak {Quercus rubra), post oak {Q. stellata), white
oak {Q. alba), slippery etm {Ulmus rubrag), and American elm (U. americana). In addition to
these species, Romme et al. (1995) listed sugar maple (A. saccharum), shingle oak (Q.
imbricaria}, and sassafras (Sassafras albidum) as class 2 trees. The class 2 trees are those
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species believed to be less important, but still have the necessary characteristics to be used as
roosts. Trees normally used as primary roosts are dead and have a dbh greater than 12 inches

{(Romme et al. 1995).

At least 33 tree species have been found to be roosts for reproductive female Indiana bats, and
87 percent of them are ashes (13%), elms {13%), hickories {22%}, maples (15%), poplars {9%),
and oaks (15%; USFWS 2007). It was previously believed that oak and hickory were used more
commonly in the southern portion of the range {Caltahan et al. 1997, Gardner et al. 1991b), and
elm, ash, maple, and cottonwood were occupied more often in northern areas (Kurta et al.
1996, 2002; Whitaker and Brack 2002). However, more recent research reveals that Indiana
bats occupy ash and elm most often in southern Hlinois (Carter 2003) and hickories most often
in Vermont {Palm 2003). Therefore, it appears that tree speciesiuse is more closely related to
local availability and suitable structure than to broad regional preferences {(USFWS 2007).
Nonetheless, some common trees, such as American beech (Fagus grandifolia), basswood (Tilio
americang), witd black cherry {Prunus serotina), box elder (A. negundo), and willow {Salix spp.),
are rarely to never used, suggesting that they are typically not acceptable even when suitable
structure is present, especially as a primary roost{USFWS 2007).

Most (97%) roost trees of female Indiana bats at maternity sites are deciduous species, except
for a few coniferous trees discovered in the Great Smoky Mountains (Harvey 2002, Britzke et al.
2003) and in New England {Paim 2003). This more likely reflects availability rather than a

preference for deciduous trees (USFWS 2007).

FooDp HABITS _

Historically, the Indiana bat was thought to prey primarily on moths (Lepidoptera}, beeties
{Coleoptera), true flies (Diptera), and caddisflies {Trichoptera) (Belwood 1979, Brack 1983,
Brack and LaVal 1985). During a study by Belwood {1979}, the primary insects consumed by
females and juveniles in southern indiana were Lepidoptera (57%), Diptera (18%), and
Coleoptera (9%). Belwood's information was very similar to a three-year study conducted by
Brack {1983) throughout Indiana. Brack {1983} found that Indiana bats consumed Lepidoptera
(48%), Coleoptera (24%), and Diptera {8.5%). He also found Trichoptera (9.8%) to be an
important food source. Studies by Lee {1993) and Kurta and Whitaker {1998) found that the
same four insect orders were consumed by Indiana bats in central/northern {ndiana and in
Michigan. However, these studies showed that indiana bats preyed much more heavily on
caddisflies in central/northern Indiana and in Michigan. The female Indiana bats in central and
northern Indiana consumed Lepidoptera (40%), Trichoptera (29%), Coleoptera (13%), and
Diptera {9%) {Lee 1993). The most recent Indiana bat food habits study was conducted in
Michigan at the northern limits of the species’ range. These bats consumed primarily
Trichoptera (55.1%) and Diptera {25.5%), which have aquatic larvae {Kurta and Whitaker 1998).
These authors hypothesized that Indiana bats in northern portions of their range feed more on
aquatic insects than southern populations because they forage primarily over streams and

wetlands.
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The only food habit information from Kentucky for Indiana bats is from Jackson County. Kiser
and Efliott {1996) conducted a study to determine the food habits of male Indiana bats at a cave
entrance. During the autumn of 1994 and 1995, male Indiana bats consumed primarily
Lepidoptera (28.5% and 34.0%), Coleoptera {15.9% and 40.2%), Homoptera (15.3% and 4.5%),
and Diptera (28.8 % and 18.8%). The increase in consumption of snout beetles (Coleoptera:
Curculionidae) during the 1995 samples indicates that Indiana bats are opportunistic foragers

{Kiser and Elliott 1996}.

indiana bats forage primarily in forested habitats {Cope et al. 1974, Humphrey et al. 1977, LaVal
et al. 1977, Belwood 1979}, but they will also forage in edges of forests and croplands, fallow
fields, and areas of impounded water (Gardner et al. 1991a). Indiana bats may utilize as many
as four different foraging areas during nightly foraging {Murray 1998), using the same travel
corridor each night to move from the roost tree to the foraging areas. it has been documented
that Indiana bats may travel up to three miles from their summer roosts to summer foraging
areas and will visit these same areas each night. Reproductively active females traveled a
maximum mean distance of 1.5 miles from their roost trees to foraging areas in {llinois {Gardner
et al. 1991a). During a study by Pruitt et al. {1995) at the Jefferson Proving Ground {JPG),
lefferson County, Indiana, reproductive female bats were feund to travel a mean distance of
1.7 miles from their original capture sites to their roost trees. Also at JPG, a male traveled 0.4
mile from the capture site to its roost; this distance is {ess, but similar to the distance of 0.7
mile found by Gardner et al. {1991a) for males in fiinois.

WHiTe-N OSE SYNDROME (WNS) ,
White-nose syndrome {WNS) hasbeen characterized as a condition affecting hibernating bats

and was named for the white fungal growth focated on hairless areas of the body such as the
muzzie, ears, and/or wing/taillmembranes {Blehert et al. 2008}. Behavioral responses to WNS
include movement to entrances of hibernacula, day fiight during mid-winter, cluster formation
on the ground, and other uncharacteristic winter/hibernating behavior. Bats affected with
WNS are thought to leave their hibernacula early in search of food and, subsequently, starve or

freeze to death.

WNS was first documented by a photograph taken at Howes Cave, approximately 32 miles west
of Albany, New York in February 2006 (Biehert et al. 2008). A caver photographed hibernating
bats with an unusual white substance on their muzzies and observed several dead bats (USFWS
2009a). The following winter, New York Department of Environmental Conservation biologists
documented WNS after observing bats exhibiting abnormal behavior, a white, powdery
substance on the muzzle, and a few hundred dead bats in several caves in the Albany, NY area
{USFWS 2009). Since then sick, dying and dead bats have been found in unprecedented
numbers in and around caves and mines from Vermont to Virginia.

WNS has killed hundreds of thousands of bats across the northeast and east during the past
three years and continues unchecked {USFWS, 2009b). it has rapidly spread to over 90 sites
and has been associated with the deaths of over 5.5 million bats in the United States and
Canada (USFWS 2012). in some hibernacuium, 90 to 100 percent of infected bats are dying.
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(USFWS 2009). Since the 2010-2011 winter, WNS has spread to 16 states and four Canadian
provinces including: Connecticut, Indiana, Kentucky, Maine, Maryland, Massachusetts, New
Hampshire, New lersey, New York, North Carolina, Ohio, Pennsylvania, Tennessee, Vermont,
Virginia, West Virginia, New Brunswick {CAN), Nova Scotia {CAN), Ontario {CAN), and Quebec
{CAN; USFWS 2012}. WNS threatens to spread further into the Midwest, Southeast, and West
which are home to many federally endangered bat species as well as some the largest known
bat popuiations in the country {USFWS 2009}.

Researchers associate WNS with a newly identified fungus {Geomyces destructans) that thrives
in the cold and humid conditions characteristic of the caves and mines used by bats {USFWS
2009c). However, it is not yet known if the fungus is the cause of mortality or if it is a symptom
of something else. Biologists believe that affected bats may be waking up more often
throughout hibernation to groom themselves leading to an increased use of fat reserves
needed for winter hibernation. Bats with obvious WNS have shown noticeable agitation and
excessive grooming. However, once clean the bat will re-enter torpor allowing the fungus to re-
establish. Cryan et al. (2010} suggested the fungus might directly. interfere with important
physiological functions leading to disruptions in homeostasis, thermoregulation, and respiration
while also increasing the risk of dehydration, among other things. Affected bats do not always
exhibit the white fungus, especially after grooming, but do feave their hibernacula during the
winter and typically die. The fungus isn't always visible to the unaided eye and usually is not
seen on bats found flying or dead outside ‘of their hibernacula or at their summer roosts. Bat
species currently known to be affected by thefungus are littie brown bat (Myotis fucifugus),
Indiana bat, small-footed bat M. leibii), northern long-eared bat (M. septentrionalis), tri-
colored bat {Perimyotis subflavus}, and big brown bat (Eptesicus fuscus).

The means of transmissianef WNS is currently unclear; however, biologists believe that WNS is
transmitted primarily from bat-te-bat. Evidence collected to date indicates that human activity
in caves and mines may be assisting in the spread of WNS since some caves used by people
have WNS affected bats, while other, nearby caves not used by people do not seem to be
affected. It is likely that the fungus can be transported inadvertently from site-to-site on gear
and boots of cave visitors {(USFWS 2008a).

Human health implications are not known and there is no information indicating that people or
other animals have been affected after exposure to the white fungus.

3.0 SURVEYMETHODS

3.1 Literature and Office Review

Eco-Tech coordinated with the USFWS, KY Speleological Survey (KSS), KY Department of Fish
and Wildlife Resources (KDFWR), and KY State Nature Preserves Commission {KSNPC) to locate
records of federally listed species and karst features known to occur within or near the project
area {Appendix A}. In addition, Eco-tech biologists used topographic maps, aerial photographs,
Kentucky Geological Survey karst data, and prior surveys of the area to determine potential
habitat for bats.
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3.2 Cave Survey Methods .

Caves provide winter hibernacula for Indiana bats and year-round habitat for gray bats. Eco-
Tech surveyed within a one kilometer buffer of the project’s clearing limits for the presence of
caves. A potential habitat survey was conducted during July and September of 2011. Mapped
karst features were visited by at least two biologists. Had potential caves (openings greater
than 1 foot square) been found, they would have been assessed by a qualified bat hiologist {(a
persan who holds a USFWS Recovery Permit for federally listed bats in Kentucky) adhering to
Phase | Habitat Assessment protocols (USFWS 2011a).

3.3 Bat Survey Methods
Potential summer roosting habitat for the Indiana bat exists along this reconstruction. Using
aerial photographs and field verification, it was determined that<6.92 linear kilometers of

suitable summer habitat will be impacted.

This survey was conducted in accordance with the guidelines of Appendix 5 of the “Indiana Bat
Draft Recovery Plan: First Revision” {USFWS 2007) and “Indiana Bat Survey Guidance for
Kentucky” {USFWS 2011a). These guidelines call for.one net site to be netted for two catendar
nights per kilometer of affected forested habitat for linear projects. Surveys must be
conducted between Jjune 1 and August 15 and are temperature and precipitation dependent.
The desktop review found that 6,99 linear kilometers:of forested habitat will be affected by this
proposed project. Due to the fact that there are disjunct areas of habitat present on the shores
of Kentucky Lake and Lake Barkley that may be affected by proposed construction, three
additional mist net sites were located in these areas. We surveyed ten mist net sites along the
proposed route. Four additional sites were surveyed as a resuit of the acoustic monitoring for a

total of 14 mist net sites.

Mist net sites were chosen based onfactors such as the presence of trave! corridors and water,
a relatively closed canopy cover, and potential access. The most current available aerial
photography and topographic maps were utilized to determine the extent of tree clearing and
presence or absence of potentially nettable features. Actual locations of mist net sites are

depicted in Figures 4 & 5.

Each mist net site consisted of two net sets. One net set consisted of two to three mist nets hung
between two poles. Poles were 20 to 30 feet high and had ropes affixed to them to raise and lower
the nets. The mist nets used in this survey were constructed of 50 denier/2-ply nylon or
monofilament, with a mesh size of 1.5 inches, and a length of 20 — 60 feet (Table 2). Net sets were
located so that the entire open portion of the flyway was covered by the nets. Nets were tended
from dusk and continued for a minimum of five hours. Mist nets were checked for bats every 10

minutes.

Upon capture, bats were removed from mist nets, identified to species, measured, and released

unharmed at the capture site. Data recorded for each bat captured included species, age,

gender, reproductive condition, right forearm length (RFA), wing scar score, and body weight.

Bats were identified to species based upon distinctive morphological characteristics (e.g., body
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size, hair color, ear length, tragus length and shape, presence/absence of a keeled calcar).
Adult female bats were classified as reproductive if they were pregnant (determined hy
palpation of abdomen} or lactating (i.e., teats conspicuous and enlarged, lack of hair around
teats). Male bats with testicles descended into the scrotum were considered reproductive.

Juveniles were distinguished from adults by examining ossification {bone growth} in phalangeal
joints.

Table 2. Configuration and location summary for mist net sites during the survey for the
federally endangered Indiana bat (Myotis sodalis} and gray bat (M. grisescens) for the

proposed US-68 reconstruction, Trigg County, KY

1 { July26-27,2011 2 | A)30'x 60" B}20'x 20’ 36.76712 | -88.13019 2
2 | July26-27, 2011 2 | A)20°x20' B)30'x 20" 36.77358 | -88.10564 12
3| July28-29,2011 2| A)20'x 20" B)20'x 20’ 36.80700 | -87.98764 &
4 | Juty29-30,2011 2| M20'x30 8)20'x20 | 36.80497 | -87.96796 12
5 | Juiy28,30,2011 2 | A)30'x 20' B) 20" x 42" 36.80323 | -87.53450 26
6 | August2-3,2011 2| A}20'x20' B} 20'x200 | 36:80992 | -87.92694 6
?.”At.,lg.L.zst&S,Z{}ll 2| A)20'x 20 B]20'x 20' 36.80411 | -87.91383 11
8 | August4-5,2012 2 | Ay20'x 20’ B)20'x 20 | 36:81556 | -87.90014 5
9 | August4-5,2011 2 "'A')lzlb' X 20! Bi20'x20° | 36.84229 ___~87.87836

10 | August2-3,2011 24 A)20'x42 B)20'x20. | 36.83388 | -87.85204 21
11 | August8-9, 2011 2 | A) 20'% 20' B) 20 %:30' 36.80542 | -87.73333 2
12 | August10-11,2011 P A)20' x 30° B} 20" x 20' 36.80457 | -87.96883 0
13 | August12-13, 2014 2 [.A)30"x20' B} 20' % 20' 36.80993 | -87.92667 | 6
14 | August10-11,2011 2| Aj20'x 20 Bj20'x20° | 36.83948 | -87.87885 1

Weather conditions were documented each night to confirm that netting was conducted in
accordance with indiana Bat Recovery Team Guidance (USFWS 2007). The air temperature,
wind speed, cloud cover, and precipitation were recorded at the beginning and end of each
night of the survey. In addition, the phase of the moon was also recorded. A digital or mercury
thermometer was used to record temperature. Wind speed, percent cloud cover, and moon
phase were estimated {Appendix B). All sites were photographed and their location recorded

using a handheld GPS unit.

All netting was conducted in accordance to bat handiing/disinfection protocols for summer bat
field studies, as dictated by state and federal agencies to help prevent the spread of White

Nose Syndrome (USFWS 2011b).

Due to the inherent difficuity in capturing Indiana bats and determining their presence/absence
within a specific area, acoustical monitoring equipment {Anabat SD2) was used to provide
supplementary information to be used in the determination of effect. Ten anabat sites were
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located in areas of suitable indiana bat habitat that weren’t conducive to mist net surveys. One
Anabat SD2? detector was used at each anabat site. In some cases it was necessary to focate
Anabat units relatively close to net sites because of landowner access and so that they may be
observed to prevent theft. However, all Anabat units were placed greater than 100m away
from net sites. The units were manually powered on and off in coordination with mist net
activities ({five hours). During nights with potential for rain, detectors were housed in
weatherproof containers, mounted on tripods, and fitted with a 45° PVC elbow for microphone
placement. Bat detectors were set in forest canopy openings or other open areas to isolate
search phase calls of bats and avoid clutter calls.

Recorded data was retrieved from Compact Flash Cards. Acoustic files were filtered using
Analook (Version 4.9], Chris Corben} to remove extraneous environmental noise (insects, wing,
etc.} using a smoothness of 12. Call parameters were extracted using the ID1 filter, and
analyzed using Automated ID software developed by Etic Britzke as.per the Kentucky Guidance
{USFWS 2011a}.

if interpretation of anabat data via the Automated ID program.ndicated 99 percent probability
of Indiana bat presence, then an additional mist net site was located near where the anabat
was located. Additional sites were not required for anabat results that indicated gray bat
presence due to the fact that gray bats were captured during the survey.

Bat call enumeration can be somewhat misleading/due to uncertainties about the behavior of
the bats being recorded. Multiple calls from the same species may represent many separate
individuals or multiple passes by.a small number of individuals. As anindication of relative bat
activity, we have included the number of files passing the noise filter in the anabat results table.
This should not be considered an.indicator of the number of individual bats in the area.

During a mist netting“biologists made a preliminary assessment of the suitability of bridges
within the project area for use by bats. However, assessment of the large bridges over
Kentucky Lake and Lake Barkley was not possibie due to access constraints. Big brown bats are
known to roost in the bridge over Lake Barkley {see photos in Appendix C by Barry Nichols, KTC
Division of Environmental Analysis), and the use of these bridges by gray bats is assumed due to

their pervasiveness in the area.

3.4  Forested Habitat Impact Calculation Methods

Forested areas provide roosting and foraging habitat for Indiana bats and foraging habitat for
gray bats. In order to provide a thorough analysis of potential effects to suitable Indiana bat
habitat, forested impacts were calculated within the project area. Eco-Tech biologists
conducted a desktop review of the proposed action area using current aerial photography,
topographic maps, and the proposed clearing limits provided by KYTC. Forested habitat was
delineated within the clearing limits for the project using 2010 aerial photographs and prior
knowledge of the area. A shapefile delineating forested habitat within the project area was
produced using ESRI ArcMap Geographic Information System (GIS) software. A shapefile of the
project’s clearing limits was then used to clip the forested habitat polygon, thereby producing
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an accurate caiculation of forested habitat impacts within the project’s clearing limits. No
known Indiana bat swarming or maternity habitat exists within the clearing limits {Figures 2 &

3).

4.0 RESULTS

4.1 Literature and Office Review
Gray bats have been reported to occur within 5km of the survey area by the KSNPC and within

the 1-km buffer by the KDFWR. KSNPC also noted within 10mi {16.1km) of the project area
both Indiana bats and a federal species of management concern, the southeastern myotis

{Myotis austroriparius}. A cave known as gray bat habitat is lecated 5 to 10 miles from the
project area. A small portion of the eastern section of the'5-km buffer falls within USFWS

classified Indiana bat swarming habitat (USFWS 2011c), but the project centerfine is not within
known Indiana bat habitat.

During fieldwork conducted in 2002 Palmer Enginéering biologists conducted mist net surveys
at 20 sites in the vicinity of the project area capturing/376 bats, including 55 gray bats. No
Indiana bats were captured. Six of Palmer's sites were within the project limits being
considered in this BA. At those six sites they captured 166 bats, including 45 gray bats {Palmer

Engineering 2002).

According to KGS mapping, there are 47 sinkholes within 1km of the clearing limits. These
primarily fall in the eastern portion of the project area {Figures 4 & 5}.

4.2 Cave Surveys
Eco-Tech hiologists searched 47 potential portals and two springs within a one kilometer radius
of the project area. No potentially suitable hibernacula (i.e., openings greater than one square
foot) for Indiana bats or gray bats were located. Thus, no emergence counts were conducted in

the area.

4.3 Bat Survey
Potential summer roosting habitat for Indiana bats was noted throughout the project area
{Figure 4 and 5). Portions of the project area harbor hardwood forests with live trees and snags
that could function as roost trees. Acreages of potential habitat impacts are detailed within the
Direct/indirect Effects section (Section 5.2).

A total of 14 sites were surveyed using mist nets from July 26 to August 13, 2011 within the
proposed roadway reconstruction in Trigg County, Kentucky. Four of the sites {Sites 11-14)
were sampled because Anabat sampling in those locations indicated 99 percent probability of
Indiana bat presence. Sites were located along stream corridors, wooded trails, or forest/lake
edges. Detailed descriptions and sketches of each net site are included in Appendix B.
Photographs of net sites are included in Appendix C. Additional wildlife observed and general
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comments about each net site are included on survey data forms in Appendix B and a brief
synopsis of mist net sites surveyed is described below.

Site 1 was placed along the west side of Kentucky Lake in Lakeside Pavilion Kenlake State Resort
Park. Net A was placed along the shoreline of the lake and extended outward into the water.
Net B was placed afong a wooded access traif connecting the lake with a recreation area above.
The dominant tree species included white oak, sweetgum, and boxelder.

Site 2 was located near the Fenton Campground, just south of US-68 near the eastern shore of
Kentucky Lake. One net was placed in an unnamed tributary to Kentucky Lake while the other
was placed on a wooded trail. Tuliptree, slippery elm, and American sycamore {Platanus
occidentalis) were the dominant overstory species.

Site 3 was placed along a forest road which runs east into the‘western shore of Lake Barkiey.
Net A was placed along the entrance to the road while Net B was placed over a rut containing
water closer to the lake. Common canopy trees included post oaky Virginia pine {Pinus
virginiana), and winged elm (Umus alata).

Site 4 was located along the eastern shoreline of Lake Barkley at the termination of Mound
Road. Net A was placed across an inlet of the lake.and Net B.was placed along a wooded trail
leading into the lake. Dominant canopy species included southern red oak, honey-locust

(Gleditsia triacanthos), and silver maple.

Site 5 was located along a mostly dry streambed on the south side of US-68. Both nets were
placed along the streambed. Net A was placed over a large pool while Net B was located a
further up the dry streambeds. American sycamore, black cherry, and black locust {Robinia

pseudoacacia) were the dominant overstory species.

Site 6 was set on a wooded trail intersecting a prairie clearing near the entrance to Lake Ba rkiey
State Resort Park. Both nets wereplaced over ruts along the wooded trail on opposite sides of
the clearing. Tuliptree, shagbark hickory, and sweetgum were the dominant overstory species.

Site 7 was located along a wooded stream situated between several agricultural fields along
Deer Run Rd. just south of US-68. Both nets were placed over pools within the streambed.
Dominant canopy species included black walnut, American sycamore, and sugar maple.

Site 8 was placed along a wooded forest road which intersects Apostle James Road just north of
US-68. Both nets were set across the road. Post oak, southern red oak {Quercus falcata), and
blackjack oak (Q. marilandica) were the dominant overstory species.

Site 9 was situated over a wooded stream dividing Riley Hollow Rd. from private property. Both
nets were placed over pools in the stream. The dominant canopy species were American

sycamore and sugar maple.
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Site 10 was placed along a wooded stream corridor near a bridge along KY-1175 south of Ky-80.
Net A was placed over a pool along the west side of the bridge and was situated to cover the
passage below the bridge. Net B was piaced further east down the stream along the dry
streambed. Dominant overstory species inciuded boxelder, American sycamore, and slippery

eim.

Site 11 was placed along a wooded forest road just north of US-68 running east into the
western shore of Lake Barkley. Both nets were placed along this road. Dominant canopy
species differed between net placements. The dominant canopy species at Net A were loblofly
pine (Pinus taeda), American elm, and sweetgum while those at Net B were silver maple,
American elm, and sweetgum. Site 11 was relocated on the second night to a point closer to
the shoreline. Both nets were placed along the shoreline. At this point the dominant tree
species were black willow {Salix nigra), silver maple, and riverbirch {Betula nigra).

Site 12 was located along the eastern shoreline of Lake Barkley at the termination of Mound
Road. Net A was placed along the shoreiine while Net B was placed along an old forest road
leading into the lake. Dominant tree species at.these sites included American elm, common

hackberry, silver maple, and black wiifow.

Site 13 was located in a prairie clearing east of State Park Rd. just north of US-68. Net A was
placed along the forest edge within the clearing while Net B was placed in a small wooded
corridor separating the clearing froam.a smallpond. The dominant canopy species included

American sycamore and wingedelm,

Site 14 was located along a wooded trail extending from a private pasture near Riley Hoflow Rd.
Both nets were placed-along the trail. Dominant overstory species included blackgum {Nyssa
sylvatica), mockernut hickory {Carya tomentosa), and bitternut hickory.

A total of 115 bats from seven species was captured at 14 sites {56 net nights} within the
proposed roadway reconstruction in Trigg County, Kentucky (Table 3). No federally endangered
Indiana bats were captured. The eastern red bat {Lasiurus borealis) was the most commonly
encountered species, composing 40.0% of the total capture. The tri-colared hat {Perimyotis
subflavus) bat was the next most frequently captured bat, making up 19.1% of total captures.
Other species captured included northern long-eared bats {Myotis septentrionalis; 17.4%), the
federally endangered gray bhat {12.2%), big brown bat {Eptesicus fuscus: 6.1%), little brown bat
(Myotis lucifugus; 4.4%), and an evening bat {Nycticeius humeralis; 0.9%). Sites S and 10 were
found to be the most successful sites with 26 and 21 captures respectively, or 40.9% of all bats.
All sites, except site 12, yielded captures during our survey.

During 15 nights (146 total hours) of acoustical sampling, 16,761 noise-filtered files were recorded
for an average of 114.8 files per hour (Table 4). There were no noticeable spatial patterns with
regards to general site location; however, several individual sites did stand out. Sites 1, 2, 3, 4, 6,
and 14 all recorded greater than 10% of the total calls. Indiana bat calls and gray bat calls were
identified at nine and 13 sites, respectively {Table 4). indiana bat identifications were indicated at
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a level of 99% probability at four sites while gray bats were recorded at this level at 12 sites
(Table 4). These results suggest a strong likelihood that gray bats are present throughout the
project area, which was confirmed by mist netting. Additional mist net sampling conducted in
an attempt to capture Indiana bats at four sites with high probability of their presence did not
yield this species. Therefore, it is unlikely that this species is present in the project area.
Indiana bat calls identified by the Automated ID program may represent calls of other species,
such as northern long-eared bats, which are similar in call structure.

5.0 POTENTIAL EFFECTS

5.1 Potential Direct/Indirect Effects — Gray Bat
Gray bats were captured in the project area; therefore, potential effects to this species are
discussed below. Mapping of impact areas is located in Figures 4 and 5. No critical habitat has
been designated for this species in Kentucky; therefore, no critical habitat will be affected

{(USFWS 2008).

Direct Effects
Because gray bats use caves year-round, destruction of karst systems has the potential to

directly affect gray bats. Blasting may be used for this project; therefore, there is potential for
disruption of bedrock, and there could be direct effects on gray bat maternity or hibernating
habitat. However, no suitable caves were reported by KSS or identified during habitat
assessments. Therefore, it is unlikely that any portals will be directly affected by road

construction.

Gray bats are known to use bridges as roosting focations {Johnson et al. 2002, Keeley and Tuttle
1999} during non-hibernating..months.  Therefore, demolition of existing bridges during

spring/summer/fall coulddirectly impact gray bats.

Construction noise may be a direct effect on gray bats if the bats are harassed to the point of
abandoning the potential habitat provided by existing bridges. Various types of equipment will
be used for construction, but pile driving of 8-foot diameter steel pipes is the foudest activity
that is likely to occur. Hlinworth and Rodkin (2007) reported sound measurements from pile-
driving of various types and sizes, including steel piles up to 8 feet in diameter. Sound
frequency data were not available for 8-foot diameter piles, but for pile sizes between 12 and
72 inches the bulk of the acoustical energy created by pile driving was below 1,000 Hz. For
virtuatly all types of pile driving, most of the acoustic energy was concentrated below 5,000 Hz.
No data are available for gray bat hearing capability; however, data are available for little
brown bats, which are relatively similar in size and are members of the same genus. Little
brown bats are capable of hearing sound between 10,000 hertz {Hz) and 130,000 Hz, with peak
hearing sensitivity occurring at approximately 40,000 Hz (Dalland 1965, Grinnell 1963).
Therefore, even though pile driving of 8-foot diameter piles can produce sound greater than
200 decibels {{ilinworth and Rodkin 2007}, bats would not be able to hear the bulk of this sound
energy. While pile driving noise is within the audible range for humans {20-20,000 Hz}, itis well
below the frequency range reported for a Myotis species (10,000-130,000 Hz} (Dalland 1965,
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Grinneli 1963}

Bats may be able to feel the sound produced by this activity, and other types of equipment may
produce sound in other frequency ranges which may be audible to bats; however, if gray bats
are roosting in the existing bridges, then it is likely that they are already desensitized to the
sounds and vibrations produced by large vehicles such as tractor-trailers and barges coming
from directly overhead or below. A number cf published examples of bats tolerating vehicular
noise exist in the literature. Forinstance, Erack et al. {2004} found an Indiana bat colony within
50 feet of a four-lane interstate highway {i-64) in Indiana. Similarly, multiple roosts for Indiana
bats have been noted within 680 feet of interstate 81 in New York {Niver 2008}. Roost trees are
a relatively ephemeral resource, often falling down or losing bark necessary for Indiana bat
habitation; therefore, it is likely that at feast some of these colonies chose roost trees near
interstate highways. [nitially, novel sounds or vibrations may startle bats roosting in the
existing bridges; however, the studies listed above suggest that bats are able to tolerate noise

disturbance.

indirect Effects

Construction projects within karst areas have the potential to indirectly affect gray bats through
alteration of airflow within cave systems, fleoding due to increased runoff, and introduction of
contaminants. If blasting is necessary, there is potential far air flow alterations due to changes

in the bedrock structure.

Because gray bats forage heavily on aguatic insects, the effect of construction on the aquatic
ecosystem is another potential indirect effect of the project. The larvae of many insects
develop in the aquatic environment and then metamorphose to live in the adjacent riparian
environment where gray bats. feed an them. Hopson Creek, Caney Creek, and the backwaters
of Kentucky Lake and Lake Barkley are known gray bat foraging habitat, and it is likely that any
stream in the project area could be used as foraging habitat by gray bats, Any siltation or
pollution that occurs inany of the small streams being crossed by the project has potential to
indirectly affect gray bats. Several sections of mapped streams (National Hydrography Dataset}
are within the clearing limits and directly adjacent to the project alignment {Figures 4a&b}. Itis
likely that some of these streams will be directly affected by construction activities. Mitigation
measures proposed in Section 6.1 will prevent indirect affects to the watershed of these

streams.

Before Kentucky Lake was impounded, the natural river fiows created relatively steep banks,
Dredging the lake bottom is anticipated to be necessary for cutting down these slopes around
the proposed bridge piers. This dredging will reduce detrimental seismic effects and achieve
the required structural resistance of the bridge structure. It is anticipated that dredging of
approximately 100,000 cubic yards of material will be necessary. This has the potential to
negatively affect water quality, which might affect the aquatic insects on which gray bats
forage; however, the farge volume of Kentucky Lake and the use of turbidity control curtains or
similar measures will likely render these effects discountable.
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Table 4. Bat passes and Indiana bat {Myotis sodalis) and gray bat (M. grisescens) presence
probabilities recorded each night at each acoustic monitoring station for the proposed US-
68 reconstruction, Trigg and Marshall Counties, KY

2011-1ul-26 5 394 . 78.8 0 0

Site1{ 2011-Jul-27 5 1315 263.0 0 3
2011-Jul-26 5 1827 365.4 1 3

Site 2 | 2011-Jul-27 5 843 | 168.6 0 0
2011-Jul-28 5 1162 232.4 3 3

Site 31 2011-Jul-29 5 679 135.8 3 3
2011-Jui-29 8 1268 158.5 3 3

Site d | 2011-Jul-30 5 427 85.4 0 3
| 2011-Jul-28 5 201 40.2 0 3

Site 51 2011-Jul-30 5 342 68.4 0 3
2011-Aug-02 5 1631 326.2 3 3

Site 6 | 2011-Aug-03 5 843 168.6 1 3
2011-Aug-08 5 191 38.2 0 3

Site 7 | 2011-Aug-09 5 189 37.8 2 3
2011-Aug-04 5 64 12.8 1 2

Site 8 | 2011-Aug-05 5 214 42.8 0 2
2011-Aug-04 5 252 50.4 3 2

Site 9 | 2011-Aug-05 5 327 65.4 0 3
Site | 2011-Aug-03 8 994 124.3 1 3
10 | 2011-Aug-03 5 467 93.4 1 3
cite | 2011-Aug-08 5 65 13.0 0 3
11 | 2011-Aug-09 5 51 10.2 0 2
Site | 2011-Aug-10 5 149 | 29.8 0 3
12 | 2011-Aug-11 5 748 | 1496 0 3
Site | 2011-Aug-12 5 108 216 0 3
13 | 2011-Aug-13 5 181 36.2 0 0
Site | 2011-Aug-10 5 980 196.0 2 0
14 | 2011-Aug-11 5 849 169.8 0 0

*Detection Probability: 3 = 99%; 2 = 95%; 1 =90%; 0 = < 90%
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5.2  Potential Direct/Indirect Effects — Indiana Bat
No Indiana bats were captured during the course of surveys for this project; therefore, they are
fikely absent from the project area. A discussion of potential effects is provided below;
however, it is unlikely that these effects will occur due to the apparent absence of Indiana bats

from the project area,

Direct Effects

Critical habitat for indiana bats consists of iarge hibernacula, which are of primary concern for
Indiana bat conservation, especially due to the recent discovery of white-nose syndrome in
several counties in Kentucky, including Trigg County {USFWS 2012). The closest critical habitat
is Coach Cave in Edmonson County, Kentucky (Federal Register, 41 FR 41914): however, this
habitat is more than 90 miles from the project area. Therefore,no effects to critical habitat are

anticipated.

Trees of suitable roost tree diameter (>12.7 cm) with cavities, broken branches, and sioughing
bark are present within the clearing limits. Removal during summer could risk the take of
multiple individuals and their pups; therefore, summer clearing is a potential direct effect of
construction and winter clearing would be a potentiabindirect effect. The USFWS has provided
georeferenced buffers of known Indiana<bat occurrences in Kentucky (USFWS 2011a). No
portion of the clearing limits is overlapped by known indiana bat maternity or swarming habitat
(Figures 2 & 3). Therefore, removal of trees in this area has the potential to directly impact
Indiana bat habitat, but this is unlikely because none have been identified from within the

clearing limits,

Eco-Tech identified 141.13 acres of forested habitat within the clearing Hmits that could
potentially be used by'indiana bats for foraging and/or roosting habitat (Figures 4 and 5). All of
this acreage falls within seven miles of known prionty 3 or 4 swarming habitat.

Construction during the hibernating season that results in destruction of karst systems has the
potential to directly affectindiana bats. No karst features suitabte as Indiana bat winter habitat
were identified. Blasting may be used for this project, but in the absence of identified potential
hibernacula it is unlikely to directly affect indiana bats.

Indiana bats have been known to use bridges as roosting locations (Keeley and Tuttle 1999)
during non-hibernating months. Therefore, demolition of existing bridges during
spring/summer/fall could directly impact Indiana bats.

Construction noise may be a direct effect on Indiana bats if the bats are harassed to the point
of abandoning the potential habitat provided by existing bridges or nearby trees. Various types
of equipment will be used for construction, but pile driving of 8-foot diameter steel pipes is the
loudest activity that is likely to occur. llinworth and Rodkin {2067) reported sound
measurements from pile-driving of various types and sizes, including steel piles up to 8 feet in
diameter. Sound frequency data were not available for 8-foot diameter piles, but for various
pile sizes between 12 and 72 inches the bulk of the acoustical energy created by pile driving
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was below 1,000 Hz. For virtually all types of pile driving, most of the acoustic energy was
concentrated below 5,000 Hz. No data are available for Indiana bat hearing capability;
however, data are available for little brown bats, which are relatively similar in size and are
members of the same genus. Little brown bats are capable of hearing sound between 10,000
hertz {Hz} and 130,000 Hz, with peak hearing sensitivity occurring at approximately 40,000 Hz
(Dalland 1965, Grinnell 1963). Therefore, even though pile driving of 8-foot diameter piles can
produce sound greater than 200 decibels (Hlinworth and Rodkin 2007}, bats would not be able
to hear the bulk of this sound energy. ‘While pile driving noise is within the audible range for
humans (20-20,000 Hz), it is well below the frequency range reported for a Myotis species
{10,000-130,000 Hz) {Dalland 1965, Grinnell 1963). :

Bats may be able to feel the sound produced by this activity, and other types of equipment may
produce sound in other frequency ranges which may be audible to bats; however, if bats are
roosting in the existing bridges, then they are already desensitized to the sounds and vibrations
produced by large vehicles such as tractor-trailors and barges coming from directly overhead or
below. Initially, novel sounds or vibrations may startle bats roosting in trees or bridges near the
proposed alignment; however, bats are able to adapt to vehicular disturbances. Gardner et al.
{1991} stated that noise and exhaust emissions from machinery may possibly disturb colonies
of roosting bats, but suggested that disturbances would have to be severe to cause roost
abandonment. A number of published examples of bats adapting to vehicular noise exist in the
literature. For instance, Brack et al. (2004) found an Indiana_bat colony within 50 feet of a four-
lane interstate highway (i-64) in indiana._Simiiary, Mmuitiple roosts for Indiana bats have been
noted within 680 feet of Interstate 81in New York {Niver 2008).

Indirect Effects
Construction projects within-karst areas have the potential to indirectly affect indiana bats

through alteration of airflow within cave systems, flooding due to increased runoff, and
introduction of contaminants. if blasting is conducted, there is potential for air flow alterations
due to changes in the bedrack structure. There are thirty-four known sinkholes located within
one kilometer of the centerline. The nearest sinkhole to the clearing limits is approximately 30
meters and two additional sinkhales fall within 150 meters. Because of increases in paved area,
the project has the potential to increase the speed with which water drains into sinkholes, and
may increase flooding of the receiving karst systems. Moreover, two springs fall within the
clearing limits, but itis unlikely that alterations to the springs will result in effects on bat habitat
due to their smalf size and lack of suitable external openings. in addition, soil disturbance may
increase the silt load of runoff within the project area if sediment and erosion Best
Management Practices (BMPs) are not in place. Mitigation measures are proposed in Section
6.1 which will reduce the potential negative effects of runoff.

Another potential indirect effect of the project is disturbance to the aquatic ecosystem. Indiana
bats forage extensively on insects, and many insects have aquatic larvae. Mitigation of impacts

to the aquatic ecosystem is discussed in Section 6.1.
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5.3 Potential Cumulative Effects

Potential cumulative effects associated with the proposed project are shared by both species
covered in this biological assessment. In addition to the direct and indirect disturbance
associated with construction, there will be cumulative disturbance over time created by
maintenance and use of the US 68 alighment. Noise disturbance and chemical contamination
may be associated with maintenance activities, which may include, but are not limited to
mowing, pavement repairs, ditch maintenance, and management of woody species. While
there is a permanent cumulative effect of road disturbance both Indiana and gray bats are
capable of adapting to the presence of large roadways, and roosts for each species have been
found in close proximity to roads {(Brack et al. 2004, Johnson et al. 2002, Keeley and Tuttle
1999). it is unlikely that the proposed reconstruction will lead to additional development in the
area as there is currently a road in this location, the road is located in a rural area, and much of
the land is preserved as a National Recreation Area where development is not allowed.

6.0 MITIGATION OF IMPACTS TO THREATENED/EN DANGERED SPECIES

6.1 GrayBat
In order to minimize or nullify the potential Myotis grisescens impacts mentioned above, the
Kentucky Transportation Cabinet documents herein, several efforts designed to minimize and

mitigate.

The Kentucky Transportation Cabinet Design/Executive Summary (Lanham 2005} contained
within the Preliminary Drainagé Design Advance Folder {Palmer Engineering Company 2010}
shows the following regarding minimization and mitigation issues related to the water
resources, which would also be of value for negating impacts to potential foraging areas by M.
grisescens:

AVQIDANCE ALTERNATIVES FOR WATER RELATED IMPACTS

The proposed roadway crosses the Kentucky Lake, Lake Barkley, and a number of small
streams. Avoidance of these crossings is not possible, as the main objective of the project is to
replace the existing, structurally deficient bridges and restructure the alignment. The bridge
spans will be arranged so as to keep the main channels open and unobstructed to flow. The
abutments may be skewed slightly to the flow direction, but perpendicular to the roadway, to
mimic the current footprint of the existing bridge. The use of rip rap will be limited to the
channel banks, and used only in the immediate vicinity of the structure. All in-lake construction
will contain Erosion Prevention and Sedimentation Control {EPSC) measures to include but not

be limited to:

All water leaving the construction site via ditch or sheet flow will be controlled by sediment
traps or silt fence to fimit sediment that might reach the streams. Erosion controt plans will be
developed and included with the plan set. These plans will be updated by the contractor as
construction proceeds. All erosion and sediment devices will be sized to properly prevent or
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retain sediment from leaving the project site.
Additional mitigation and minimization procedures will be:

1) In areas not treated with rip-rap or otherwise stabilized, re-vegetation of stream bank and

riparian zones shall occur concurrently with the project progression. Species of grasses, shrubs,
and trees that are indigenous to the area or those recommended by the Division of

Environmental Analysis biologist for District 1, Commonwealth of Kentucky Transportation
Cabinet, should be planted.

2) To the maximum extent practicable, all work shall be performed during low flow conditions.

3} The fill created by discharge and/or deposition of any dredged or excavated materials
onshore, and all earthwork operations, shall be carried out in_such a way that sediment runoff
and soil erosion to the watercourse are controlled and minimized. Best management practices
for water pollution control shall be incorporated into project design plans according to Section
213.03.01 of the Kentucky Standard Specifications for Road and Bridge construction, current

edition.

4) Heavy equipment (bulldozers, cranes, backhoes, drag lines, etc.), if required for this project,
should not be used or operated within the stream channel. in those instances where such in-
stream work is unavoidable, then it shall be performed in such a manner and duration as to
‘minimize re-suspension of sediments and disturbance to substrates and bank or riparian

vegetation.

5) Spoil materials from the watercourse of on-shore operations, including sludge deposits, shali
not be dumped into watefcourses as specified under Section 404 guidelines of the Clean Water
Act. During the dredginhg of approximately 100,000 cubic yards of material from the Kentucky
Lake bottom, a turbidity curtain or similar measure will be used to reduce siltation. Area for
deposit of dredged materials, shall be provided with temporary dikes or butkheads for
separation and retention of settleable solids. Dredge spoi! will be deposited in a location that is
to be approved by the Tennessee Valley Authority, U.S. Army Corps of Engineers, and Kentucky

Division of Water prior to deposition.

6) Measures shall be taken to prevent or controf spills of fuels, lubricants, or any ather
materials used in construction from entering the watercourse.

7} Any fill or rip-rap shall be of such composition that it will NOT adversely affect the biological,
chemical, or physical properties of the receiving waters and/or cause violation Volume 1 of 1
Page 11 of 119 of water quality standards. If rip-rap is utilized, it is to be of such size and weight
that bank stress or slump conditions will not be created because of its placement, as specified
in Section 703 of the Kentucky Standard Specifications for Road and Bridge construction,

current edition.
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Additionally, the Kentucky Transportation Cabinet agrees to adhere to the following measures
specifically aimed at the use of habitat by bats:

* Seasonal restrictions placed upon the deconstruction of the old bridges once the new
bridges are operational. KTC wiil deconstruct the existing bridge during the period of time
when bats and osprey are not present (November 15-March 15). *

* Construction activities (excluding bridge deck pouring) will occur only during daylight
hours in and near the stream during the season of potential occupation by bats (Aprii 1 -
November 14). Because of increased heat and humidity experienced during the summer
months, deck pouring may need to occur during times when M. grisescens actively forage.
Pouring of concrete during night-time hours allows for proper<curation to increase structural
integrity and long-term sustainability of the bridge deck. The Kentucky Transportation Cabinet
feels that deck-pouring activities occurring at night will not alter the behavioral patterns of M.
grisescens potentially foraging over the large lakes and stream networks during these periods.

* To reduce erosion and sedimentation<effects of highway construction projects, the
Kentucky Transportation Cabinet is bound by the tenets of KPDES permit No. KYR10 for ali
construction projects involving soil disturbance. For the subject project, a site specific Erosion
Control Plan {ECP}, has been developed in order.to outline potential water quality issues by
determining individual Disturbed Drainage Areas {DDA} where construction site effluent will be
discharged off-site or into Waters of .the Commonwealth (see Appendix C}. Within the ECP,
sediment control structures have been marked at each DDA discharge point. These structures
are suggestions based on engineering. practices developed by the Design Engineer.

* According to Section 213.03.01 of the Kentucky Transportation Cabinet Standard
Specifications, a BMP Plan (in accordance with KPDES permit No. KYR10} will be developed
jointly by the Resident Engineer and the contractor prior to the Preconstruction Conference.
The BMP Plan will be develgped utilizing information contained within the ECP. Through
progression of the project, the BMP Plan will be updated in order to address the ever-changing
on-site conditions to assure the overall goal of erosion control and sediment containment. The
BMP Pian shall be modified when there is a change in design, construction, operation or
maintenance of the site which has a significant effect on the potential for the discharge of
poliutants to waters of the Commonwealth. The BMP shall also be amended if any aspect
{during inspections conducted by the Resident Engineer and contractor simultaneously every 7
days or after rain events greater than 0.5"} is determined to be ineffective in controlling the
discharge of pollutants to waters of the Commonwealth. Any changes in the BMP Pian shail be
implemented within 7 days of the monitoring or action event. Appropriate documentation of
changes in the BMP Plan will be maintained throughout the duration of the project. Further,
Appropriate documentation (pictures, monitoring log, etc.) of inspections will be maintained on
the construction site.

* it is expected that impacts to the riparian corridor wilt be negligible-to-nonexistent as
the vast majority work will be performed on the existing roadbed. Prior to any disturbance of
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the riparian corridor, the Resident Engineer and contractor will meet at the project site to
determine which vegetation (if any) will be removed in order to minimize riparian disturbance.
All areas will be replanted with native species as necessary. Planting lists will be deveioped for
construction personnel by the DEC and D1 hiologist.

* A premium will be placed on keeping debris attributed to Phase [ and Il Removal out of
the water. Debris that does enter the stream will be removed immediately. Due to on-site
restraints, equipment will be used on the barges, banks, and if necessary via a pad at the edge
of the water.

* Pouring of concrete for piers and/or decking will be done such that spills into the stream
do not occur. in the unforeseen event that spillage does occur, the Frankfort USFWS office will
be notified and the resident engineer shall halt the activity immediately and not resume until

appropriate remedial actions have been implemented.

* Equipment cleaning/staging areas will be locatedSuch that runoff from these areas will
not directly enter the water. Filtration of effluent from equipment cleaning/staging areas wiil
be located such that effluent will be filtered through vegetated areas and/or proper sediment
control structures located between the staging area and the water; therefore, minimizing the

potentiai for impacts such as sedimentation and pollution.

* The proposed bridges have been designed to reduce impacts to the water by creating a
single-span, spread box beam bridge ‘over the lakes. Two of the existing piers will be removed.

* During footer/pier construction; coffer dams, sediment curtains, and/or sandbags and
pumps may be utilized in orderto be able to pour the footers. If so, water removed from inside
the coffer dams or sandbagged areas will be filtered using an approved sediment filtration
method prior to release into the water.

* USFWS and the D1 biologist shall be contacted by the KYTC District 1 Environmental
Coordinator at least one week prior to the start of construction for the proposed project.

6.2 Indiana Bat
No Indiana bats were located during surveys; therefore, no mitigation measures specific to
Indiana bats are proposed. However, mitigation measures, such as seasonal tree clearing
restrictions in riparian areas and sediment and erosion control measures may also benefit

indiana bats if they are present.

7.0 CONCLUSIONS
The presence of gray bats and Indiana bats is known within close proximity to the project area.
Gray bats were captured during mist net surveys as part of this biological assessment, but no
Indiana bats were captured.
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No caves capable of sustaining bats will be directly impacted. Potential direct effects caused by
demolition of the existing bridges and indirect effects will be mitigated through measures
proposed in Section 6.1. Therefore, we conclude that, as long as minimization and mitigation
measures are impiemented this project is not likely to adversely affect the gray bat (Table 5).

There is no known summer or winter habitat for indiana bats within 1km of the clearing limits.
There is potential summer habitat for indiana bats within the clearing limits, but no indiana
bats were captured in 14 sites (28 nights} of sampling. Given the above information, we
conclude that the project is not likely to adversely affect indiana bats.

Table 5. Petermination of potential effects to federally listed species as a result of the US 68
Reconstruction Project.

: Common Name ScientificName Effect Determination
gray bat Myotis grisescens May Affect, NotLikely to Adversely Affect
indianabat Myotis sodalis May Affect, Not Likely to Adversely Affect
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- MEMORANDUM OF AGREEMENT
SUBMITTED TO THE ADVISORY COUNCIL ON HISTQRIC PRESERVATION
~ PURSUANT TO 36 CFR Part 800.6(a)

WHEREAS, the Federal Highway Administration (FHWA) has determined that replacement of the
Eggner’s Ferry Bridge (US 68-80) over Kentucky Lake and the Lawrence Memorial Bridge
(US 68-80) over Lake Barkley in Marshall and Trigg Counties, Kentucky, will have an effect on the
Eggner’s Ferry Bridge (US 68-80) over Kentucky Lake and the Lawrence Memorial Bridge
(US 68-80) over Lake Barkley, properties eligible for inclusion in the National Register of Historic

Places; and

WHEREAS, the FHWA has consulted with the Kentucky State Historic Preservation Officer
(SHPQ) pursuant to 36 CFR Part 800, regulations implementing Section 106 of the National Historic
Preservation Act, as amended, (16 U.S.C. 470f); and

WHEREAS, the Kentucky Transportation Cabinet (KTC) participated in the consultation and has
been invited to concur in this Memorandum of Agreement; and -

NOW, THEREFORE, the FHWA and Kentucky SHPO agree that the undertaking' shall be
implemented in accordance with the following stipulations in order to take into account the effect of

- the undertaking on historic properties. _
Stipulations - W . W

FHWA will ensure that the following measurss are carried out:

L In sits Preservation or Relocation

FHWA and the Kentucky SHPO aéree that the Eggner’s Ferry Bridge and the Lawrence
Memorial Bridge cannot be moved or relocated due to their size and structural characteristics;

therefore, the following measures will be carried out.

1I. Recordation

A.  Prior to demolition of the Eggner’s Ferry Bridge and/or the Lawrence Memorial Bridge, the
~ following procedures shall be carried out by the KTC:

1. The SHPO will be consulted.

| 2, The KTC and SHPO will consider the possibility of incorporating significant
architectural elements of the old bridges into the new bridges.




3. The bridges will be documented by a qualified, professional architect, historian, or
architectural historian in order to have a record of their history and appearance.
Documentation will include: ' _

a. Compiling archival documents such as original construction plans and other
field plans or records maintained by the Kentucky Transportation Cabinet. A
brief report describing the history and architectural significance of each bridge
will be prepared;

b. Completion of a Kentucky Intensive Historic Resource Inventory form for
each bridge; : .

. Black and white 35mm photographs showing the bridges and their
surrounding environmental setting, views from each approach, close up
photographs of significant historic, structural, and engineering details.
Photographs should be printed on 5" x 7" archival quality, acid free paper.
Negatives should be placed in acid free sleeves, accompanied by a list
describing each frame. In addition, the bridges will be documented with a
series of 35mm color slides. .

d. Two copies of this documentation will be prepared by the KTC. One copy
will be submitted to the SHPO for review and approval. Upon acceptance of
the documentation by the SHPO, the KTC 'will provide the second copy to a

Iocal organizationor archive designated by the SHPO.

I, g\_;chaéological Investigationy

A Provision will be made for the protection and/or recovery of any archaeological data that
might be affected by the Eggner’s Ferry Bridge/Lawrence Memorial Bridge replacements, in
a manner that takes into account the ACHP's handbook, "Treatment of Archaeological
Properties" and that is acceptable to the SHPQO.  consultation with the SHPO determines
there i3 a potential for archaeological remains within the project impact areas:

1. The KTC will conduct Pbase I and/or Phase II archaeological investigations of the
project areas and submit a report of the findings to the SHPO for review and

approval.

2. If the imvestigations find archaeological sites or remains that, in the opinion of the
SHFOQ, are eligible for fisting in the National Register of Historic Places, these will be
avoided and preserved in place, wherever possible. ' ‘

3. Where avoidance is not possible, or if in the opinion of the SHPO there would be
] adverse impacts to eligible archaeological sites, the KTC will, in consultation with the
SHPO, develop a research design and data recovery plan in conformance with th

ecretary of the Interior’ s for aeolo d ic P io
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Projects, The research design and data recovery plan will be submitted to the SHPO
for review and approval. Unless the SHPO comments or objects within thirty (30)
days of receiving the research design and data recovery plan, the KTC shall ensure
that the plan is implemented.

4, ‘Within ninety (90) days of completion of the mitigation, a report on the data recovery
will be submitted to the SHPO for review, comment, and approval. The KTC shall
ensure that the report is prepared in accordance with the SHPO's most current

Specifications for Archaeological Field Work and Assessment Reports and the
Secretary of the Interior’s Standards for Archaeology and Historic Ereservangn

Projects;

5. The KTC shall ensure that all materials and records resulting from the archaeologlca.l
data recovery are curated in Kentucky in accordance with 36 CFR Part 79 at an
institution acceptable to the SHPO.

Professional Qualifications

The KTC shall ensure that all historic preservation work carried out pursuant to this

agreement is carried out by or under the direct supervision of a person meeting the

profess:onal qualifications set forth in the Secretary of the Interior's Standards and Guidelines
for Archaeology and Historic Preservation, (48 FR. 44716-42). The KTC shall submit a vita

of this individual to the SHPO for review and approval

Resolution of Disagreements
Should the SHPO object within 30 days to any plans, specifications, reports or other actions

- submitted or undertaken pursuant to this Memorandum of Agreement, the FHWA'and KTC

shall consult with the SHPO 10 resolve the objection. If the FHWA and KTC determine that
the objection cannot be resolved, the FHWA shall request the further comments of the

~ Council pursuant to 36 CFR. 800.6(b). Any Council comment provided in response to such

arequest will be taken into account by the FHWA. in accordance with 36 CFR 800.6(c)(2)
with reference only to the subject of the dispute; the FHWA's responsibility to carry out all -
actions under this Memorandum of Agreement that are not the subjects of the dispute will
remain unchanged. -




Execution of this Memorandum of Agreement and implementation of its terms evidence that FHWA.
has afforded the Council an opportunity to comment on the Eggner’s Ferry Bridge and the Lawrence
Memorial Bridge (US 68-80) replacement projects and their effects on historic properties, and that
FHWA has taken into account the effects of the undertaking on historic properties.

-t

FEDERAL HIGHWAY ADMINISTRATION, U.S. DEPARTMENT OF TRANSPORTA'I‘IOﬁ

BY: _ // (/;ZMZ//;*//M———” éﬁé/ﬂu

SKentucky Division Administrafor Date

KENTUCKY HERITAGE QOUNCIL

BY. | ANV 54— -23 7t
Seate Historic Prese%on Officer : Date
CONCURRING PARTIES

KENTUCKY TRANSPORTATION CABINET

.BY: 44//%&42‘7/%, 7’/?/94» |

State Highway Engineer ' Date

ACCEPTEdvisor—y Council on Historic Preservation
BY_ T M,« éﬁl\_._-_Date: 7 / 3 / ?‘;

Robert D. Bugg, Executive Director




MEMORANDUM OF AGREEMENT
PURSUANT TO 36 CFR § 800.6
FOR PHASE 1 ARCHAEOLOGICAL SURVEY OF
PARCELS 502, 504, 505, and 514
TRIGG COUNTY, KENTUCKY. ITEM NUMBER: 1-180.00

Responsible Parties:

FHWA - Kentucky Division
John C. Watts Federal Building
330 W, Broadway
Frankfort, KY 40601

Kentucky State Historic Preservation Office
300 Washington Street
Frankfort, Kentucky 40601

Concurring Party:

Kentucky Transportation Cabinet
200 Merog Street
Frankfort, Kentucky 40622

UNDERTAKING: US68/80 Realignment, Trigg County, Item #1-180.00

STATE: Kentucky
AGENCY: Federal Highway Administration.

WHEREAS, the Federal Highway Administration (FHWA), as a federal agency, is responsible for
assuring compliance with Section 106 of the National Historic Preservation Act of 1966 (16 U.S.C.
470) and pursuant to 36 CFR Part 800, regulations implementing Section 106 of the National

Historic Preservation Act (16 U.S.C. 470f); and

WHEREAS, the Kentucky Heritage Council (Kentucky SHPO) is responsible for the protection of
historic resources within the Commonwealth; and )

WHEREAS, the Kentucky Transportat:on Cabinet (KYTC), in the interest of providing a safe,
efficient and environmentally sensitive transportation system for the Commonwealth, has proposed

the Project, which will utilize funding from FHWA; and

WHEREAS, the consulting parties agree that Indian Tribes that may attach religious or cuitural
importance to the affected properties have been consulted and have raised no objection to the work

proposed; and
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WHEREAS, KYTC has made a good faith effort to archaeologically survey all parcels to be
- affected by the project; and,

WHEREAS, KYTC has been unable to conduct investigations on four parcels due to landowner
unavailability or denial of access; and, :

WHEREAS, KYTC is conﬁdeﬁt, based upon surveys in the area completed to date, geographic
features, etc., that the unsurveyed parcels do not include archaeological features of such

significance that would warrant preservation-in-place; and,

WHEREAS, to the best of our knowledge and beliefs, np human remains, associated or
unassociated funerary objects, sacred objects, or objects of cultural patrimony as defined in the
Native American Graves Protection and Repatriation Act(25 U.S.C. 3001), are expected to be

encountered during subsequent investigations;

'NOW, THEREFORE, FHWA, Kentucky SHPO, and KYTC agree that the un-surveyed parcels
(502, 504, 505, and 514) of the proposed projectarea will be surveyed in accordance with the

following stipulations:

STIPULATIONS

The FHWA shall ensure that the following measures are carried out:

1. Appropriate levels of archiaeological investigation will be conducted prior to the initiation of any

construction activitiesi A Management Summary shall be submitted to KYTC and KHC within

30 days of completion of fieldwork. A draft report prepared in accordance with the SHPQ’s

Specifications for Archaeological Field Work and Assessment Reports will be submitted by the

Archaeologist to the Kentucky SHPO and KYTC for review and comment within 180 days of

completion of fieldwork. The final report, which will incorporate the Kentucky SHPO’s and the
KYTC's comments, if any, will be submitted within 60 days of receipt of these comments.

2. If archaeological sites are identified that are considered potentially eligible by the SHPO for
listing in the National Register of Historic Piaces, they will be further tested to determine their
eligibility.. Upon completion of the testing, a report will be prepared in accordance with the
SHPO's most current Specifications for Archaeological Field Work and Assessment Reports and
will be submitted by FHWA to the SHPO and interested Indian Tribes for review and comment.

3. An appropriate level of mvestlgatlon will be conducted prior to the initiation of any construction
activities in the area of the reported cemetery on Parcel 513, Station 106+450, in accordance
with 600 KAR 3:020 (Grave Relocation) and Chapter 11 of the Kentucky Transportation
Cabinet Right-of-Way Manual (Relocation of Human Remains.) Consultation among FHWA,
KHC and KYTC will determine the best course of action if a cemetery is located.
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4,

If based on the testing, a site is determined by the SHPO to be eligible for listing in the National
Register, FHWA will develop a data recovery plan in conformance with the Secretary of the

Interior's Standards for Archaeology and Historic Preservation (48 FR 44716-42). The data

recovery plan will be submitted to the SHPO for review and comment. Unless the SHPO
comments or objects within thirty (30) days of receiving the data recovery plan, FHWA shall

ensure that the plan is implemented.

All archaeologzcai investigations required pursuant to this agreement will be carried out under
the direct supervision in the field of an archacological Principal Invcstxgator (Archaeologist)
who meets or exceeds the gualifications for professionalism set forth in the Secretary of the
Interior’s Standards for Archaeology and Historic Preservation Projects (48 FR 44738-9). The
KYTC will submit a vita for this individual as well as other key staff including archaeological
Field Directors to the Kentucky SHPO for review and concurréence that they meet the
Secretary’s Standards, have adequate experience in the excavation of similar sites in Kentucky,

and are qualified to carry out the proposed work.

Those portions of archaeological site 1STR1 that contain intact deposits have been avoided by
the proposed project. If during the right of way acquisition phase, it is determined that
additional property from parcel 402 is to be purchased (uneconomic remnant, etc.), beyond that
identified in current plans as necessary for the construction of the project, FHWA shall consult
with the KHC regarding proposed long-term use of the property, the potential affects on the
archeological site, and the ultimate disposition of the parcel. The objective of the consultation
will be to either establish a means for permanent protection of the site or portions of the site

affected, or to excavate the site, exhausting its potential to yield further significant data.

All artifacts recovered during the course of the investigations as well as all notes, field records,
photographs, and other records will be permanently curated at the University of Kentucky.

This Memorandum of Agreement inay be amended or modified at any time through the mutual
consent of the signatories. If amended or modified, a revised copy will be provided to all the

signatories and to the Advisory Council.

Dlsputes regarding the completlon of the terms of this agreement shall be resolved by the

-signatories. If the signatories cannot agree regarding a dispute, any one of the signatories may

request the participation of the Advisory Council on Historic Preservation to assist in resolving
the dispute.

" 10. This agreement shall be null and void if its terms are not carried out within five (5) years from

the date of its execution, unless the signatories agree in writing to an extension for carrying out
its terms. If terminated prior to completion of all of its terms, the KYTC and FHWA w111

comply with 36 CFR 800.6(b)(1)(iv).
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MEMORANDUM OF AGREEMENT
PURSUANT TO 36 CFR § 800.6
FOR PHASE  ARCHAEOLOGICAL SURVEY OF
PARCELS 502, 504, 505, and 514
REPORTED CEMETERY ON PARCEL 513
TRIGG COUNTY, KENTUCKY. ITEM NUMBER: 1-180.00

| FEDERAL HIGHWAY ADMINISTRATION, KENTUCKY DIVISION

@M@%m Date: G/16 /06

pulveda, Division Administrator

ol

KENTUCKY STATE HISTORIC PRESERVATION OFFICER

BY /ﬂ,/%/ > Date: 7 ~I4 ~&x

Ddvid L. Morga irector, Kentucky Heritage Council

Concurring Party

KENTUCKY TRANSPORTATION CABINET

BY: él:l-u ‘ Date: 0¥ /3—3-/0-‘

“Bill Nighbert, Seretary

APPROVED AS TO FORM AND LEGALITY:

w Date: €| veaioc,

Office of General Counsel





















