Route AJU = Route 1 Top 50 Routes by Category Exhibit MSJ-1

Route AJW = Route 2 Page 1 of 1
[ e €

e = o o @ .-

[ Q © k= = = =]

S < g g g § 2 £

g z LA ; : 2 g3 £e

g o B ot o W 5o £ B

o g o g 2 il &2 G 8
X - o = [=+3 e W
£ £ 5 z 2 £ 2f & E @
g | g £ 2 | & : ¢ 58 22
1 ROUTE AQV 154,764,303 | ROUTE ACO | 97.99% ROUTE AdW: 1 ROUTEKY ROUTE KY _ [-ROUTE AJW.
2 ROUTE ZJ 554,841,202 1ROUTE ACQ | §7.79% ROUTE KY ROUTE HW [ 'ROUTEAJW { ROUTE AIK
3 ROUTE AQP 355,834,634 ROUTE A 97.15% ROUTE KW ROUTE KU ROUTE KW ROUTE AGU
4 ROUTE ZD $55,862,858| ROUTE E 96.87% ROUTE AIK | -ROUTEAJW 1 ROUTE KU ROUTE ADK
5 ROUTE AQS 555,087, 776IROUTE C 96.32% ROUTE KU ROUTE A ROUTE AIK ROUTE AHA
6 |ROUTE ZG $56,020,712|ROUTE G 96.17% ROUTE AGU ROUTE KW ROUTE KS ROUTE AGY
7 ROUTE YX $56,150,301|ROUTE AUL | 93.39% ROUTE AHA ROUTE HO ROUTE HO |5 ROUTE AJU:
8 |ROUTE AJV $56,533,166| ROUTE ACR | 81.37% ROUTE AGY ROUTE KZ ROUTE AGU ROUTE AJX
9 ROUTE AQX 556,602,757 |ROUTE ACP § 91.35% ROUTE HO ROUTE AU ROUTE HW ROUTE KY
10 |ROUTELD 356,618,722 ROUTE AVF | 91.13% ROUTE ADK ROUTE AGY ROUTE A ROUTE Al
i1 |ROUTE ZL 56,644,737 [ROUTE F 90.36% ROUTE 1A ROUTE AlK ROUTE AU ROUTE AGQ
12 IROUTE AJU: 58,742 836 |ROUTE B 90.31% ROUTE HW ROUTE AHA ROUTE AGY ROUTE AlL
13 iROUTELC 356,885,428 ROUTE H 89.54% ROUTE KS ROUTE K8 ROUTE AHA ROUTE AGV
14 |ROUTE ZA 57,040,237 ROUTE D 89.45% ROUTE AU ROUTE HY ROUTE ADK ROUTE KL
i5 [ROUTE AQM $57,056,665]ROUTE AUW | 88.71% ROUTE HM ROUTE AGU ROUTE HM ROUTE KW
16 |ROUTE YR 557,190,680 ROUTE ACH | 87.00% ROUTE HY ROUTE HX ROUTE HY ROUTE HO
17 IRQUTE YU 57,345,088 ROUTE ACS | 86.83% ROUTE AJX ROUTE KV ROUTE KZ ROUTE KS
18 {ROUTE ZF 57,660,108 ROUTE AUH : 85.39% ROUTE KZ ROUTE LG ROUTE AJX ROUTE ADO
19 |ROUTE AQR 57,676,447 IROUTE AUJ | 86.36% ROUTE AlL ROUTE AJX ROUTE HK ROUTE HM
20 (ROUTE AQW $57,705,146]ROUTE AUK | 86.20% = ROUTEAJY. ROUTE IB ROUTE AGS ROUTE ADL
21 |ROUTE ZK $57,762,001|ROUTE M 86.83% ROUTE KX ROUTE HM ROUTE KX ROUTE AQL
22 ROUTE ZI $57.826,001 IROUTE | 85.61% ROUTE AGV ROUTE ADK ROUTE Al ROUTE ABC
23 {ROUTE AQU 57 828,454 ROUTE AUU | 85.55% ROUTE KV ROUTE KX ROUTE ADE ROUTE AGS
24 ROUTELB 57,806,543 ROUTE AUV | 85.38% ROUTE AGS ROUTE HP ROUTE AQ ROUTE AKY
25 |ROUTEYZ 57,870,593[ROUTE O 84.96% ROUTE LC ROUTE CB ROUTE ADI ROUTE AEE
26 ROUTELA 58,168,056 ROUTE K 84.71% ROUTE AHB ROUTE YB ROUTE Hi ROUTE AU
27 JROUTE AKZ 58,340,345 ROUTE AUL § 83.56% ROUTE AGZ ROUTE AV ROUTE BO ROUTE AMY
28  [ROUTE YO 58,384,136 ROUTE AUD | 83.50% ROUTE ADL ROUTE KQ ROUTE ADU ROUTE AHB
20 {ROUTE PX 58,308,596| ROUTE ACY | B2.86% ROUIE HP ROUTE AGZ ROUTE AQ ROUTE ALY
30 |ROUTE AKY 58,567, 900[ROUTE ADC | 82.67% RCOUTE HK ROUTE BO ROUTE BW ROUTE AEB
31 ROUTE PW $58,880,061 | ROUTE ACW | 82.53% ROUTE AD} ROUTE AlL ROUTE ADY ROUTE A
32 |ROUTE ALY $58,724,171|ROUTE ADA | 82.24% ROUTE ADE | "ROUTEAJU .| ROUTE Al ROUTE AGZ
33 IROQUTE AQQ $58,760,412IROUTE AVC | 81.67% ROUTE AEB ROUTE HK ROUTE KV ROUTE MW
34 |ROUTE RP $58,776,114]ROUTE U B81.50% ROUTE All ROUTE IE ROUTE BU ROUTE HY
35 ROUTE ZE $58,778,601|ROUTE AC 81.22% ROUTE 1B ROUTE AHB ROUTE AGV ROUTE AH
36 JROUTE AIT 558,798,558 | ROUTE Q1 81.12% ROUTE ADY ROUTE BW ROUTE HP ROUTE AJV
37 |ROUTE AQJ 58,806,183[ROUTE Y 80.83% ROUTE HX ROUTE HV ROUTE ADL ROUTE ALE
38 ROUTE XX 58,833,350 ROUTEW 80.58% ROUTE ADYU ROUTE Al ROUTE AGZ ROUTE ANE
39 |ROUTE ZC 58,848,281 [ROUTE ACY | 80.55% ROUTE AV RCOUTE KT ROUTE AV ROUTE LG
40 JROUTE L. 58,886,506 | ROUTE AE 80.31% ROUTE KT ROUTE LA ROUTE HX ROUTE KZ
41 |ROUTE AQQ $58,809,643| ROUTE ACT | 80.17% ROUTE AQ ROUTE AQ ROUTE KT ROUTE AME
42 [ROUTE AQT $58,022 850:ROUTE § 80.16% ROUTE AGQ ROUTEHZ | ROUTEAJU.. | ROUTE Al
43 |ROUTE ZH £58,036,708 | ROUTE AA 79.89% ROUTE Al ROUTE HG ROUTE AHB ROUTE AGR
44 {ROUTE YT 559,014,027 ROUTE AUF | 79.48% ROUTE LA ROUTE QI ROUTE I3 ROUTE ADY
45 |ROUTE AQL $50,063,247|RCUTE N 79.19% ROUTE CB ROUTE G} ROUTIELC ROUTE ADE
46 |ROUTE YY 356,074,881 IROUTE AUG | 72.15% ROUTE KQ ROUTE AGY ROUTE HN ROUTE KQ
47 IROUTEYB $59,138,791|ROUTE J 78.74% ROUTE BW ROUTE AEB ROUTE AEB ROUTE HG
48 {ROUTE YW 50,168,270 ROUTE ADS | 78.72% ROUTE BC ROUTE AQL ROUTECB ROUTE KV
49 IROUTE AMZ 59,301, 449|ROUTE P 78.31% ROUTE HN ROUTE BC ROUTE HV ROUTE LA
50 {ROUTE TX 359,466,466 [ROUTE ADQ | 78.25% ROUTE AHC ROUTE QE ROUTE HZ ROUTE HP
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Roule AdU = Route Kl Creek - Hardia County 345 kY Line Exhinit l$J-2

Roule ASV = Rowa 2 Sensitivity Anatysis . Paga 1 ofg
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RODTE A0 | ROUTE ALV | ROLNE KY | ROUTE AT | ROUTE AW ] ROUTEKY

b

BOUTE KY, HOUTE RY. ROUTE KY ROUTE KY | ROUTE anv'| RGDTE AdW ] ROUIE Ry ROUTEKY ROLTE KY ROUTS KY | ROUTE asw | ROUTE A.BY ;| ROUTE AT ROUYE AN | ROUTE AJW | ROUTE A
ROUTE ASY | ROUTE KW | ROUTE AN | EDUTE KW | ROUTE AlK | ROUYE AGY | ROUTERW | ROUE kv | ROUTE AJW | ROUTE KWW | ROUTE KY ROYTE AK ROUTE AR ROUTE AT ROUTE XY | ROUTE AQY.
ROLTE KW ROUTE ka1 | ROUTE KW | RODTE AA% | ROUTE AQY | RGUIE AR T ROUTE AN ] REE R | ROUTE kv | ROUTE KU | ROETE AlK | ROUTE ADK ROUTE AGL ROUTE AGU ROUTE AJU T ROUIE TS
ROFTE KU § ROUTE kY | ROUTE Y | "SOUTE KU | ROBIE AHA | ROUTE ADK § ROUTE Kti ROWIE K5 ROUTE Wit | ROUTE ANV | ROUTE KW | ROUTE AGU ROUTE AHA ROUYE ADK ROUTE AW : ROUTE LE
SOUTE Al ROUTE A ROEITE AR | ROUTE HO | ROUTE ADK | ROLFE A ROUTE ¥5 ROUTE B ROTE AR | ROLAE HO ! ROUTE AGU T ROUTE AR LTE D ROUYE AA ROUIELC i ROUTEAN
ROUTE HW | ROUTE AJWY | ROUTE HO | ROUTE KS | ROUTE AGLU | ROUTE AGL 1 ROLITE AN | ROUTE MW | ROUTEHD | ROUTE RS ROUTE ki) ROUTE KY ROUTE AGY. ROUTE AGY ROUTE AN SUTE ACX

ROUTE WA ROUTE HO (ROUTEAGU | ROUTEAIK | ROUTC RY | ROUIE ADE | ROUIEW ROLTE HY { ROUTE AGU | ROUTE HM | SOUTE AMA | ROUTE ABY | RO
ROLTE HO SCRITE AL ROUTE K5 | "ROUTE HAL [ ROETE KW | ROUTE Af ROUTE RV | BOUTE ASW | ROUTE K | ROUTE HW | ROUTE AGY T ROUTE AN LOUTE K ROUTE AGS ROUTE ¥ DUYE AQH
ROUTE KS ROUTE K5 BOUTE HM | "ROUTEKZ | ROUTE AJX { ROUTE AD ROQUIEHD [ ROUTE bW ROUTE 1A ROUFE A | ROUTE ADK | ROUTE KE} ROUTE Ki ROUTE AR ROUTE 12 OUTE 10
ROUTE AU | ROUTEHY | ROUTE KW | ROUTE AGUY ROUTEKY { ROMAEAGY | ROITEHY | ROUTE Rw § SOUTE A | ROUTEHY | ROUAEHO § ROUTE AU ROUTE ASX ROUTEAGY | ROUTE LA OUTE 2L

OUTE KW | ROUTE 3V | ROUTE KW | ROUTE ALY
OLAE RU | ROUTE AN | ROUTE AT ROUTE AIK
REMITE KEY 1 ROUTE RU CUIEHO ¢ ROUTE XU ROUTE 131 | ROUTE HW
ROUTE GH | ROUTE AGD H OLTE AL | ROUTE AGU | ROUTEARA | ROUTE A

DHEE AHA | ROUTE A HOUTE B
DUEE AGY | ROUTE AGY |” ROUTE IW

RCAFTE 1A

ROUTE O

ROGIEAJK | ROUTC KN | ROUTE HY | RODTE KT | ROUTE AU | ASUTE ADL | ROUTE IO aoiEQr [ ROUYETD | ROUTEARA | BONNTEKZ | ROUTEAHR [ ROLFE AGS ROUTE Ag ROUTE KO | ROUTE At}
ROUTE KX ROUTE AL ROLITE KX T ROUTE mw | ROLEEHD | ROFE AUK | ROUTE A | RORITE HD UTE KX ROUTEBO | ROURE A | ROTS AES ROLITE HA ROUTE ADL ROUTE KS_| ROUTE AGH
ROUTE AHA

EOUTEAST ¥ ROUTE AN | ROUTELG ROUTEEC RCUTE KZ “ OUTE AJX ¢ ROUTE KV ROUTE 80 RCUTE KV | RCUTE AGS | ROUTEKS AOUIE KY | BOUTE RV ROUTE TU ﬁ TEAID T ROUTE Al | ROUTE AJT { ROUTE AGE ROUTE AGY ROUTE HO | ROUTE AOM
HOUYE R ROUTE RO RIAERY | ROUTE AL | ROUTE AE }OUTE Al ROLAE HK ROUIERK | ROULE jl T RGUTEAIL | ROUTERY § ROUTEANT ROWIELG | ROUTE KX ROUTE LG | ROUTELC | ROUTE AGV T ROUTE #S ROUTE ADE ROUTE AER | ROUTE AGY | ROLHE YH

2 BOUTE AGY | ROITE KV ROUTEHP | ROISTE KX ROUTETA T ROUTE ROLTE X ROUTE HY FOUYE LE ROE B | ROUTE AGZ T ROUTE AUE | ROUTE PW ROLTE 51 | FOUTE AGS | POUIEBW | ROUTE KX ROUTE K2 WOUTE HY ROUTE AG2 ROUTE AGY | ROUTE AXY
73 ROUIERY | ROUTE AGY | ROUTE AV | ROUTE KV FOUTE KX ROUTE Al ROUFTE AlL ROAITE AQ ROUTE HK | "RODTELA ROATE Al ROLTE ANV | ROUTE KT ROUTEQG | ROUTEAL | ROUTEAQ | ROLTE ARE T ROUTEHM | ROUIEADL ROUTE AGD QUTE KX ROLUFTE KY

F2] ROUTEAGS | ROUVTELE | ROUIEIE | ROGTEAGY | ROUTEKG | ROUTE M ROUTE LE ROUTE KV | ROUTE AJU | ROJTE U4 § ROUTE ANS ¥ ROUTEAGY | ROUTE AL | ROUTE MRt | ROLAE QK | RDUTE XX | ROUTE AGZ | ROUTE HY CUTE AHE ROUTE Ky GUTE VB _{ ROLTE A0
F: ROGTELC | ROUTE AGS | ROUTE MY CRITE Al ROUTE A5 ROLAE B ROUTE A ROUTE 5w | ROUYE AGS & ROUNE &JY ; ROUTE Aq0 | ROUIE ARG | ROLFE® ROLTE KV ROUVE KY | ROUTE ADK | ROUTE ADU | ROUTE A | ROUTE ADE, ROUTE AGE RNELD ROLTE 21
F ROLTE ARB ROVTE AHE ROUTE AR, | ROLITE AGS | ROUTE Ky | ROUTE AGH ROUIE 18 ROUTE BB ROLITE HP 1 ROUTE AGV T RUDTE ADL | ROUTE HW | ROVTE ¥H | ROUTE AHA | ROUMEAGY | ROUAELA RGUTERY | A0ULE AVG GUTE AGT ROUTE AHC AR BROUTE 24
2 ROUTEAGZ | ROUTEHE | ROUTECH ¢ ROUTE AMB | ROUTE AHC T ROUTE AQ ROUTE RP_| ROUTE AJR_ | ROUTE AGY Y ROUTE Al T ROUTE HM | ROITE ARG | ROUIERM 1 ROUHE AL | ROUTEHP ROUIE BL | ROUTE AGS | ROUTEAY | RGUTEADY ROUTE K} CUTE ADK | ROUTE 26

28 ROUTE AL | QOUTE AGZ | ROUTE HX_{ ROUYE A2 | ROUTE AGO § ROLITE Alx? ROUTE AQ ROUTE HP
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55 | ROUTEADE | ROUTEIE | ROUTEADL | ROUTE HK § ROUTE AGD | HOUTE AMS. ROUTE AV _| _ROUTE 1V | ROUTE 70| ROUTE AGY | HOUTE ARG | RGUTE AQY. L ROUTE PU | ROUTEKT | ROUIE A _§ ROGIEHP | FOUTE A8 | ROUTE Al ROUTE G- ROLTE K5 OLTE ANC | ROUTE P4,
35T RDUTE AES § ROMTE ACH | BOUTE AHE | ROUAE AGH | AOUTE HG | HOUTE ADE ROUTERRT | ROUTE RS | BOUTE AL | pOUTE ArA | ROUTE ADL | ROUTE ADW { BOUTE ANY | HOURE ARY | HOUTE ANS | HOUTE RiX mﬁ\ﬁ.lm..lm CUTE AGH § ROUTEADG | HOUTE ALY ¢ ROUTE AGH | HOLTE ALY
31 { ROUIEAL | ROUTEAG | ROUTEKG | ROUTE@ | GOUME W T RSUIEAV I"ROUTE AGE | ROUTELC | ROUTE G | ROUTECT | ROUTE ARG | ROUTE AME | SOUVETR | ROUIE Ry | ROUTE ADY | ROUTERT | SOUIEY OUTE AL | ROUTE AHC | ROUTE Hi AOUTE 21 | ROUTE
ETTTROWIES | ROUTErX | ROUTEHH | ROULE RO | ROUTE AX 1 ROURE ADY ROUTE AHE | BROUTE KT | ROUTE AGL | RDUTE N ROLHE GO { ROUTE ATS | ROUTE P | ROUTE UG | ROUTE AGY | ROUNENG | ROUNE 1K 1 ROUTED, | ROUIE AEE QUTE 7, | RORIE AGS | ROUTE AKE
35§ ROLAEADY, FOUTE ADE | ROUTE A8 | BOUTE ox | BOUSE Aty | ROURE 100 (“ROUTE AG | ROUTE BU { BOUTE HX | ROUTE KO | ROUTEKX T ROUTE ALG | RCUTE W | ROUTELG | SOUIEBW | ROUTEAN | ROUIE Av | ROUNELS | ROUIEAKY | FOUTEAGL | ROUYEKV | ROUIEYZ
37 ROUTE HX | ROUTE AV | ROUTE AG? | ROUTE AGD | ROUTE AGS { ADUTE ADU OLTE Abi | BOUSE AG7. | BOUTE AGE | ROUTE 1 | ROUTE I8 | ROUIE Por | ROUTE ARY | BOUTEATY | ROUTELD | ROUEE ALY | ROUTE ADL | ROOTE ADD | ROUIE ABY | Rooe an |~ rouie x| ABUTE AT 71 BOUTE R | ROUTE N/
3E | ROUIEADD | ROUTEKT | RODTE NG | ROUIEADE | ROUTEBG ¥ ROUIECH 3 ROUTERT | ROUTE ADE | ROWIEA! [ ROUTZYE ( HOUTEA] [ ROUIEAUG | GOIAE AGL | AQUIEIS | QOUTE N | ROUTE AGE | ROUTEHK | ROUCE ATG | “ROUTE 1/ ROUTE Wy |_ROUTE AQP | BOUTE YR
5T HGITE AV | BOUIE ANV | BOUTE Be_| ROUTE AED | AOUTERP ] ROUTEKY | RODIEAIL | ROUTE AGOL  ROUTERY ~§ ROUIE Ci | ROUTE ABD | EOUTE AQ | ROUTE A | RGUTE AQ | ROUTE AXY | ROUIE VA | KOUTE AGL | ROUTER | BOUTERC | ROUTE AGE| ROUTERX | “ROUTETE ROUTE ALy | ROUTEZE | ROUTS KE

ROUTE AT SITE LA | BOUIE 7| ROUIE ARG | ROUTE HE T ROUTE ADY | ROLITE ADY | ROUTE ADY]  BOUTE By 1 ROUTE ADI | ROUTE T | ROUTEAGT | PURITE ATY | OUTE ALY | ROLAE W | ROUSE LY | ROUTEHX | ROUIE B0 { ROGTE ADY | aOUTE ALy T ROITELol | ROITEAGL T HOWTEADS | ROUSETW | ROUIEAGY
ROUTE AC | ROUIEAG | ROUTELE | ROUTEAV | RGUTEADL | ROUVE ADE | ROUTE AHA | ROUTE ADL] RUUTE ADT | ROUTE ADY | ROUSE AGE | ROUTE AHE {” ROULE ML | ROUTE HK UTE ADE | ROUTE A3 | ROUTE LA | ROUTEHY | HOUIEADE | ROUTECE | ROUNEARE | ROUIELC ROUTE i ROVTE A | BOUTE ACT
FOUTE AGO | ROUTE ADU | ROUTE HK_| ROUIZ ADY | ROUTE ACE | RODAEHI | ROUTERZ | ROUTECB | ROUTEAL | ROUTEHIL | ROUYE AGS | ROUTEACE T ROUTE ADK | ROOTE BO | ROUTEADY | ROUTERT T ROWE HZ | ROVIEHT | ROUTEHN | ROLFLHT | ROUTE ANC | ROUTE ALY ROUTE ADF ROUTE &1 ROUTE ACO
OUTE AT | RODTEAGH | ROUTE HY CUTEAD | RUUTE AL | ROUTE AEB | ROUTE HA | ROUCERY | RGUTEADY | ROUTE AY | ROWE ADL | ROUTE AD1 | ROVIERE | RGUSE G | POUTEAU | ROUIES! | "ROUTE ! | ROUTEAN | ROUIEHE | BONTEABS | BOMTEAw [~ eOuTERe T ROOTE Rue | SOUTERE 1 ROUIE KO
FOUTE LA | AOUTECE | ROUTE A UTE AU L HOUTE ADE | ROGTE MY | ROUTE AGY | ROUTE AEE] ROUTEWZ | ROUAE ADL | ROUTE AL | ROUTE BO | ROUYE AW | RDUEE AMY | ROUTE ACK | ROUTEALY | ROUTEKQ | ROUTEADL { ROUTEFLY | RONSEAMG | ROUTE AGS ¢ ROUTE AMY | ROUTEAIY  § ROUIE ACNY T ROUTE ALY
RCUTECE | ROOTE A1 & SOUTE A GUTE Al 1. ROUIE AV | ROUTE NN | ROUTE ABL | ROUFE TS | ROUVE EHE {_ ROUTE WY | ROUTE ADY | BOUTE AV_| ROGUTE A | ROUTE 10| ROUTE ADJ T ROUTE AGZ | ROUTE AMY | ROUTE AV | ROUTE ROWNE 30 | FOUIEADE | ROUTEAG | ROME A | ROUTERO | ROUTE AL
AOUTE W0 | ROITERG. 1 ROYIEC: | HOUTZRY | BOUTE AG | ROUYE 12 | BOUTEXD | ROUMETA | WOUTELA (| ROUTELL | ROUIELA | ROUTE B | ACANECE | ROUTEALE | ROYTZ AR | GOURERD | ROUTERY | RORAE RS | ROGTE ROUTE LA | ROUTEALE | ROUTEAV ROUTEAD? | ROUFEHY | BOUTE Tov
OLTE B | ROTE BW | ROUTE AGD | ROUTE ADO § ROUTEGr | ROUTEAQ | ROUIE AER | ROULE RV | ROUTE Ay | ROUTE ALS | ROUTE ARG | ROUTEKD + ACUTE OF | ROUTE ASY & AT | HOUTE KO | ROUTEALE | ACUTE AES | ROUTEEE | ROUAEAT | ROUIELL ROUTEAL | ROUTE AGO, | ROUTE ALY | ROUTE PX
ROLITE B0 | BOUTE H L RGUSE ADG | ROGIEHG. ¢ HOUTE & | ROUTERG | ROUTEE | ROUTEHN| BOOTEGN | AOUTEAZ | ROUTERC | BOUTE ADL | ROUTE AXE | ROUTE T | ROUTE ALA | ROUTE a7 T BONTE2F | ROUTECB | ROUHE Y ROVTERG | REITE AU OUTE B ROUTE AfE | ROUIE B | ROUIE AR
38 "ROUTE BN | BOUTE BD | ROUTEAI | ROMIECH | ROUERG | ROUIELC | ROUTEYG | ROGIEHZ | RGUTE AGV | BOUTE Hy | ROUTE & | ROUTE AGU |” ROGYE P | ROGUTE ADF | ROUTE ALY | ROUZE Al | ROUTE AJX | ROUIE AGE T ROUTE AV ¢ ROUYE HN | ROUIE ABY OUTERT RBUTE Any [ ROUTE AQH | ROUTE 7€
B0 | ROUTE AHC | ROGTE ARG BOMIE BUC | ROUTE 80 | ROURE ARG | RoutE Al © ROUTE BC | HOUSE AD T ROUTE RO | REUTE A T ROUTE AGY L BOUTE ADY | ROUTE YA | ROCTERY | BOUNE AGG | ROGTE AV (TAGIRE LA | ROGTE v | ROOTECT | ROUTEALE | ROUIEAUS | ROUTEN 1 ROUTEACR | ADUTEADS L BOUTE 4H
371 ROUTE | ROLTE ADO | ROUTERO | ROUTE e | ROUTE ADY | ROUTE BU | ROUTECI | ROUTE RO : ROUIE Ags | ROUIERO ¢ ROUTE ADL ; ROUTS CB | Wondk 1w | ROUTE® | ROUTE ARG | ROUTES| | ROUTEOG | ROUTE hi | ROUIEHZ | ROVTEBWw | ROUIEADD | ROUTEALE | ROUNEAN | SOUTE YA 1 ROUTEZE
Sz | AOANEADD L ROUTE NG | ROVIEARC | BOUTERG. | BOUTE RT | ROGTEAND | ROUTE KX | ROUTEAR | ROUTERG | HOUSEBU § MODIE AED | ROUTE P | ROUTE AKY | BOUTEAD | ROHEE AL TAGURE R L ROUTE KO | RouTead [TRETVEEE'] ROGTERD | BDIAEAT | ROUNEBW ROUTE A | ROUTE 2G| ROUTE AT
F I ROUTEHG | ROUTERE LFE [IE_J ROUTEAEE | HOUNE A%l | ROUTE HE | ROUTE ASX | ROUTE BU 1 ROUTE [ | ROME Al ROUTEAID | ROUTE AES | ROGTE AUL | RODTEADY | ROUTE AGY | ROUTE & 1 ROUTE AGU | ROUTESL | ROUTEAL | ROUEHG | ROUIEA GOTE Hi ROUTE ADM | ROUIEIS | ROUTE YA
i ROUIENS | ROUTEHL. | ROUIEBA § BOUTESC | RODIECE | GOUTEIE | ROUNEOL | ROUTEWG T BORAEHG | ROUTENG | HOIBENG § ROUIE AKY | ROUTE Al | ROUTE ARG | ROUTERY | ROUTEWE + ROUTEZn T ROIME WS | RONTEC | ROWTEABT | BOUTE AVE | ROCHELA ROUTE Kz | ROUTE ALl | ROUTE R
35 ROOIE AFE | ROTIE 1 3 ROUTE AGS | ROUTE hN_{ ROUTE B | ROUIEAGH | ROVIEND | ROUIEE 3. BOURERC | RODEE | ROUIEEC_ | ROUTE AGL | ROUNE & | BOLTE ADY | ROLFIE AKT | ROUTE A | HOUTE ANE | ROUTE AHGC | ROUTE ¥ | ROCOAEHE ¥ ROUTEAUT | ROUTE AGT | ROUTE AGE | ROUTE AH3 | ROUTE KW
55| WOLAE NV | ROUTE ARE | RUMEAGE | ROUTEHI_§ BOUTE 80 | ROUTEAHC | ROUVE At TROUTE AGR]  BOUTECl | ROUTEEC | AOUIECE | ROUIE YE ¢ ROUTEH | ROUIEH | RGUTE awi t ROUTETY | ROUTECY | ROUTE ror | eoute A | ROUTETW 1 ROUTEKY | ROUTERG 1 ROUTEASR ] ROAEAGY [ ROUIE X
S7 | ROUTEAD | RDUTE & | ROUIEAD] | ROUTEKO | RODE L | ROIMESS | ROUTE o | ROUTE ARC)  ROUTE 0| RODTE AGG | ROUTE KO | BOUTE He | REGFELS | RONTELC | ROUTE R T ROMEAGS | AOUTE 2i | HOUTE ADO | FOMECG | REREHr | ROIE RN TTRGHTETCE ROUTE AW | ROFIE AGS | ROUTE AGK
S8_| ROUTETE | ROJIERG { ROUTEED | ROUTE RZ ¢ ROUYE 1e | ROUTEADD | ROUTESP | ROUTESC | WOUTEAL | ROUTEAHG | HOWTEK | ROUTE WV | ROLTESO | BOUTE ADZ | ROUTE AT | ROUTEAGY | HOUTE Y? | HOUSE ROUTE 1, | ROUTE B ANE T ROUTE NG | ROUTE Al OUTE 20 | ROUIELL
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Route AJY = Route 1 Bl Cepek - Hardin County 345 KY Line
Rawte AJW = Route 2 Sensitivity Analysis
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DEPARTMENT OF THE ARMY
HEADQUARTERS, US ABMY GARRISON
FORT KNOX, KENTUCKY 40121-5000

R0 G2 245

Directorate of Public Works

Mark S. Johnson

Director, Transmission
LG&E Energy LLC

P.O. Box 32020

Louisville, Kentucky 40232

Dear Mr Johnson:

The three electric transmission routes proposed in your letter of September 28 have been
evaluated. Iconcur with Route #2, following the existing gas line south to the Tip Top
substation and the south side of US 60 West to the installation boundary. This route has little to
no adverse impact to current or future training at Fort Knox. Proposed routes are identified on

attached map.

Proposed Route #1 south of US 60 would segment a major maneuver training aréa causing
significant adverse impact to current and future training and therefore is not acceptable.

Proposed Route #3 is parallel to US 31W on the west side from Muldraugh south to the
installation boundary. The height of the electric line and support towers would significantly
increase the safety risk factor for rotary and fixed wing aircraft operating from Godman Army

Airfield and therefore is not acceptable.

Proposed Route #2 is the recommended route, and no other routes would be agreeable to
Fort Knox.

This evaluation should satisfy the Public Service Commission’s requirement and allow
your project to continue.

Please contact Mr. Bill W. Hickok, 502-624-85135, if you have any questions.
Sincerely,

iy a

Mark D. Needham
Colonel, US Army
Garrison Commander

Enclosure

Exhibit MSJ-3
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Exhibit MSJ-4
Page 1 of 1

From: McKay, Gregory A LRL [mailto:Gregory.A.McKay@Irl02. usace.army.mil}
Sent: Monday, November 14, 2005 4:47 PM

To: Winkler, Michael

Cc: Devine, Lee Anne LRL

Subject: Tree dearing in transmission line right-of-way

Mr. Winkler,

This is a follow-up to our previous conversations about tree clearing along proposed aerial

transmission line corridors that cross federally jurisdictional wetlands. To reiterate, any discharge
of dredged or fill material into waters of the U.S., including wetiands, will require a Department of
the Army (DA) permit under Section 404 of the Clean Water Act. Similarly, any project involving a

crossing of a navigable waterway requires a permit under Section 10 of the Rivers and Harbors
Act.

Per our discussions, it is my understanding that you intend to avoid impacts involving the
discharge of dredged or fill material in ali of the wetlands located along the proposed transmission
line corridors. Your projects will require tree clearing within the wetlands but would be limited to
felling trees and culting other vegetation only to ground level. A DA permit is not required in these
circumstances, provided no mechanized land clearing is necessary and the sites can be
accessed using low ground pressure equipment or construction mats (i.e. no fill is necessary to
construct access roads or work platforms). M is my recommendation that all felled irees and other
vegetation be left in place where it falls. No windrowing or brush piles should be created. If you
determine that it is not possible fo complete the project in this manner, you should contact me for
further evaluation of the project.

Please coniact me if you have any questions or need further clarification.

Greg McKay

Biologist

US Army Corps of Engineers
Louisville District

PO Box 59

Louisville, KY 40201

Phone (502) 315-6685
Fax (502) 315-6677
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Please state your name, position and business address.

My name is Brandon Grillon. I am Senior Transmission Engineer for E.ON U.S.
Services, Inc. on behalf of Louisville Gas and Electric Company (“LG&E”) and
Kentucky Utilities Company (“KU”) (collectively the “Companies™). My
business address is One Quality Sireet, Lexington, Kentucky 40507. My
background and work experience are described in Appendix A.

What is the purpose of your testimony?

The purpose of my testimony is to describe how data was gathered and analyzed
in connection with the process by which the Companies evaluated potential routes
for the proposed transmission facilities in this proceeding.

Please describe how the Companies gathered data for the analysis of the
alternative routes for the line that is the subject of this proceeding.

As Mr. Johnson states in his testimony, we identified an area of inquiry that is
bounded by the easternmost and westernmost routes with approximately 100%
collocation, Those routes may be seen as the outer routes on Application Exhibit
4. We were able to use the USGS topographic quadrangle maps, aerial
photography, GIS information from publicly available resources such as the
Kentucky Division of Geographic Information, National Park’s National Registry
of Historic Places, and digital parcels from the county property valuation
administrator offices, and heads up digitized data from the aerial photography
collected by Photo Science, Inc. in connection with Case No. 2005-00142 to
prepare the maps and evaluate the routes. We identified 1,203 routes within the

area of mquiry.
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After the potential routes were identified what was done?

After identifying the routes, data was compiled on each of these routes by Photo
Science. We estimated the percent of each route that would be collocated with
other transmission lines, pipelines or roads through the heads up digitization of
aerial photography, field visits, and available GIS data from the Commiésion.
That information was compiled in a spreadsheet for comparison purposes and is
designated as Exhibit MSJ-1.

What was the next step in the process?

We made cost estimates of the routes. We used historical construction and
material data along with recently quoted material and labor prices to estimate the
costs of the lines evaluated. In these estimates we also made the assumption of
using 100% of fair market value according to public records in the property
valuation administrators’ offices to estimate the values of the easements for route
comparison purposes only. That information was compiled in the spreadsheet
designated as Exhibit MSJ-1 for comparison purposes.

With whom did you work in compiling and evaluating the data described
above?

I worked with the Companies’ transmission line services personnel, real estate
and right of way, environmental affairs and regulatory personnel and Photo
Science, Inc. compiling and evaluating data for the Companies” decision-making
process. In addition, I compiled data for Clayton M. Doherty, a contractor with
Photo Science who also prepared a report that is filed in this proceeding and that

contains an additional analysis of the route selection process.
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Did Mr. Doherty include the data that you helped to gather in his Report?
Yes. The data for all 1,203 routes is included in a CD Appendix to Mr. Doherty’s
Report.

Have the Companies determined the type of transmission structures that will
be utilized in the construction of the line?

Yes. Application Exhibit 3 contains diagrams of the typical types of structures
that we anticipate using on this project. The structure required at any location
along the route is primarily driven by the angle between the line “coming into”
the tower and the line “going out of” the tower. To state it in non-technical terms,
tighter turns require sironger towers. Exhibit 3 shows different structures for the
typical tension tower, the typical large angle tower, and the typical tangent tower
that we expect to utilize at various junctures along the route.

Does this conclude your testimony?

Yes, it does.



VERIFICATION

COMMONWEALTH OF KENTUCKY )
) S8
COUNTY OF FAYETTE )

The undersigned, Brandon Grillon, being duly sworn, deposes and says he is
Senior Transmission Engineer for E.ON U.S. Services, Inc., that he has personal
knowledge of the matters set forth in the foregoing testimony, and the answers contained

therein are true and correct to the best of his information, knowledge and belief.

==

Brandon Grillon

Subscribed and sworn to before me, a Notary Public in and before said County

i
and State, this / 9 day of December, 2005.

™

(SEAL)
Notary Public

My Commission Expires:

Case No. 2005-00472



Appendix A
Benjamin Brandon Grillon

Senjor Transmission Engineer
E.ON U.S. Services, Inc.

One Quality Street
Lexington, Kentucky 40507

Education and Certifications

University of Kentucky, B.S. in Civil Engineering — 1998
Professional Engineering Certification — 2003

Previous Positions

Messer Construction Company, Lexington, Kentucky
1998-1999  Project Engineer

Kentucky Utilities Company, Lexington, Kentucky
1995-1998  Student Engineer
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Please state your name, position and business address,

My name is Clayton M. Doherty. I hold the position of Presideﬁt of Linear
Projects, Inc. My business address is 608 Herb River Drive, Savannah, Georgia
31406-3217. A statement of my qualifications is aftached as Appendix A.

What is the purpose of your testimony?

My testimony will introduce the report which I prepared as a contractor for Photo
Science, Inc. detailing the route evaluation process used by me to test and confirm
the routes selected by Louisville Gas and Electric Company (“LG&E”) and
Kentucky Utilities Company (“KU”) (collectively, the “Companies™) for a new
345 kV transmission line proposed to be constructed by the Companies from
LG&E’s Mill Creek Generating Station (the “Mill Creek Station™) to KU’s
Hardin County Substation.

Are you sponsoring any exhibits?

Yes. 1 am sponsoring Exhibit CMD-1, Route Analysis and Evaluation, Mill
Creck — Hardin County 345 kV Transmission Line dated December 2005 (the
“Report”™).

How was the Report prepared?

The specific steps in its preparation are set forth in the Report. I obtained
information from Photo Science and from Brandon Grillon, a member of the
Companies’ transmission line services group in Lexington, Kentucky, and other
engineering and regulatory personnel with the Companies which I used in the

preparation of the Report.

Case No. 2005-00472
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What is your conclusion with respect to the analys;is of the possible routes for
the line from the Mill Creek Station to the Hardin County Substation?

I have concluded that the two routes selected by the Companies are reasonable
routes for the transmission line. They are designated as the Mill Creek to Hardin
County Route No. 1 (Route AJU in the Report) and the Mill Creek to Hardin
County Route No. 2 (Route AJW in the Report). I understand that the Companies
have stated that they prefer to construct the line along Route No. 1. 1 agree that it
is the preferred route and I believe that such route is reasonable and does not
amount to wasteful duplication. In my opinion, this Commission should grant the
Companies’ requested Certificate of Public Convenience and Necessity (“CCN™)
for the Mill Creek to Ha.rdiﬁ County Route No. 1. If the Commission, however,
chooses not to grant a CCN for Route No. 1, then the Mill Creek to Hardin
County Route No. 2 is also a reasonable route, does not amount to wasteful
duplication and is one for which a CCN should be granted.

Does this conclude your testimony?

Yes, it does.

Case No. 2005-00472



VERIFICATION

STATE OF GEORGIA )
) SS:

COUNTY OF CI\G0m )

The undersigned, Clayton M. Doherty, being duly sworn, deposes and says he is
President of Linear Projects, Inc., that he has personal knowledge of the matters set forth
in the foregoing testimony, and the answers contained therein are true and correct to the

best of his information, knowledge and belief.

Clayton M. Dohe

M/W(/LD'%\

Subscribed and sworn to before me, a Notary Public in and before said County

and State, this I E] L I “day of December, 2005.

#

l(SEk%) :

Notary Public

IS

My Commission Expires:

2209

T 1

Case No. 2005-00472



APPENDIX A

CLAYTON M. DOHERTY

Linear Projects, Inc.
608 Herb River Drive
Savannah, GA 31406

Experience

Expertise

Policy Groups

Employment

Environmental & Regulatory Coordinator, electric transmission line and
substation projects (1986-2001; 2005 — present). Manage land planning and
environmental and regulatory compliance activities on over one hundred
significant electric utility projects {$300,000 - $56,000,000). Conduct land
use analysis; identify regulatory requirements; siting and routing studies;
obtain local, state, and federal approvals. Prepare environmental reports and
environmental assessments. Public scoping meetings, public officials
briefings, agency coordination, expert witness testimony.

Senior Planner, City of Key West: zoning and land use, variance analysis, and
development plan review. Prepare staff reports to planning board and city
commission. Update City of Key West 2004 Statistical Abstract. State and
federal emergency management training and exercises. Migrate planning
department GIS software from ArcView 3.3 to ArcGIS 8.2.

Prepare alternatives analyses and site/route selection documentation.
Ydentify federal, state, and local government regulatory requirements. Initiate
and manage contracts for environmental, cultural resource, and special needs
surveys. Present land use and environmental considerations in project team
meetings, public meetings, elected officials briefings, and government agency
consultations. Develop and implement strategies for resolving complex
regulatory compliance issues. Prepare environmental reports, environmental
assessments and regulatory permit applications.

Technical editing of complex environmental and planning documents.

Analyze zoning and land use issues. Research and apply land development
regulations. Determine project consistency with local government
comprehensive plans.

Secretary-Treasurer and Board Member, The National Wetlands Coalition.
Board Member, National Endangered Species Act Reform Coalition.
Policy Committee and Section 404 Task Force, Utility Water Act Group.
Corporate Liaison, National Rural Electric Environmental Association.

Linear Projects, Inc. Savannah, GA 31406. 2005 - present.

City of Key West Planning Department. Key West, FL 33040. 2003 - 2004.
Georgia Transmission Corporation. Tucker, GA 30084. 1986 - 2001.
Park-Land Planners, Ltd. Atlanta, GA. 1985 - 1986.

Takeda Landscape Design. Seattle, WA, 1984 - 1985,



Education

Training

Communi

Master of Landscape Architecture, 1983. School of Environmental Design,
University of Georgia. Thesis passed with distinction. Graduate electives in
Land Planning and Historic Preservation.

Bachelor of Arts, English, with General Honors, 1971. College of Arts and
Sciences, University of Georgia.

Benedictine Military School. Savannah, GA. 1967.

Federal Wetland Regulation. Wetland Training Institute [1990]1.
National Environmental Policy Act. Hunton & Williams [1990].
Wetland Functions and Values. Wetland Training Institute [1992].
Advanced Wetland Delineation. Wetland Training Institute [1993].
Medusa (Unix-based CAD) Rev. 13. [1994].

Total ]Oualitv Management. Qualtec Institute for Competitive Advantage
f1994].

The Role of Environmental Audits and Site Assessments in Property
Transfers. Georgia Tech [1994).

Introduoction to Federal Projects and Historic Preservation Law. GSA
Interagency Training [1905].

Advanced Seminar on Preparing Agreement Documents (NHPA Section 106).
GSA Interagency Training [1997].

Introduction to ArcView GIS. ESRI [1996].

Community Emergency Response Team (CERT) - Train the Trainer. Florida
Dept. of Community Affairs [2003]. '

Governor's Hurricane Conference. Florida Dept. of Community Affairs and
Florida Emergency Preparedness Association [2003].

National Interagency Incident Management Systern (NIIMS) Incident
Command System (ICS). U.S. Coast Guard [2003].

Introduction to AreGIS. Photo Science, Inc. / ESRI [2004].

PC Training. Excel; Word; Access; PowerPoint; Desktop Publishing.
Corporate Culture Training. Team Building; Conflict Management; Giving
and Receiving Feedback; Negotiating; Writing Goals and Objectives;
Essentials of Project Management; Tools and Concepts for Continuous
Improvement.

Rotary International. Community Service Committee Member and
Fundraising Event Treasurer, Savannah Sunrise Rotary, 2004-present.
Sunrise Rotary Club of the Conch Republic (Key West), 2003 ~ 2004.

Martin des Porres Society. Volunteer, 2004 - present.

Habitat for Humanity. Board Member and Chair, Site Selection Committee,
Habitat for Humanity of Key West and the Lower Florida Keys [2002-2004).



Clayton Doherty
Work Experience

TRANSMISSION PROJECTS

NEW TRANSMISSION LINES

Siting Studies and Environmental Reports

.........O...C...l.l............O.'I......

Warrenton — Cedar Rock 115 kV Transmission Line
Clark Road 115 kV Transmission Line Loop

Gum Log Tap 115 kV Transmission Line

Huntsville — Battlefield 115 kV Transmission Line
Nord Kaolin Tap 115 kV Transmission Line
Douglasville —~ Groover Lake — Factory Shoals 115 kV Transmission Line
Due West - Brookstone — Cobb Water 115 kV Transmission Line
Copper Pine Tap 46 kV Transmission Line

Mitchell Prison Tap 46 kV Transmission Line

Lost Mountain — Due West Tap 115 kV Transmission Line
Peavey Tap 46 kV Transmission Line

Brookstone Loop 115 kV Transmission Line Loop
Big Canoe — Juno 115 kV Transmission Line

Doles Tap 115 kV Transmission Line

Georgia Feed Tap 46 kV Transmission Line
Northeast Emanuel Tap 46 kV Transmission Line
Jimps Tap 115 kV Transmission Line

Morris Express Feeder 46 kV Transmission Line
Sunset — Tallokas 115 KV Transmission Line

ECI Tap 46 kV Transmission Line

Collins Chip Mill Tap 115 kV Transmission Line
Offerman Chip Mill Tap 115 kV Transmission Line
Georgia Chip Mill Tap 115 kV Transmission Line
Hopeful — Mount Olive 46 kV Transmission Line
Sapelo River Tap 46 kV Transmission Line
Barnesville Chip Mill Tap 69 kV Transmission Line
North Lakeland Tap 115 kV Transmission Line

Cane Creek — Juno 115 kV Transmission Line

Town Creek 115 kV Transmission Line

Long Reach Tap 115 kV Transmission Line

North Americus — Weyerhaeuser 115 kV Transmission Line
St. George Tap 115 kV Transmission Line

Langboard Tap 115 kV Transmission Line
Willacoochee — Langboard 46 kV Transmission Line
Flint Headquarters Tap 46 kV Transmission Line
SKC — Covington #3 115 kV Transmission Line
Hercules — SKC 115 kV Transmission Line

Rumble Road Loop 115 kV Transmission Line

Tank Road Tap 115 kV Transmission Line

Palmyra — Century 115 kV Transmission Line
Georgia Feed Bio ~ Filter Tap

Douglas — Baker Highway 115 kV Transmission Line
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Work Experience

Sterling Creek Tap 115 kV Transmission Line

Baker Highway — Langboard 115 kV Transmission Line

St. George — Macedonia 115 kV Trangmission Line
Willacoochee Tap 115 kV Transmission Line

Millen — Midville 115 kV Transmission Line Rebuild

Flint River — Smithville — Americus 115 kV Transmission Line Rebuild
Rumble Road — Forsyth #2 115 kV Transmission Line Rebuild
South Covington Tap 115 kV Transmission Line

Arlington Junction — Crestview 115 kV Transmission Line
Dailey Mill Tap 115 kV Transmission Line

Nashville #1 — Weber 115 kV Transmission Line

Barnesville Primary — Barnesville #1 115 kV Transmission Line
Aldora Mills — Barnesville #2 115 kV Transmission Line

East Moultrie — West Valdosta 230 kV Transmission Line

In Progress

Siting Studies, Environmental Assessments, and Regulatory Permitting

Environmental Assessment for Granting a Utility Easement on Ft. Knox
Clearing Specifications for proposed Fort Knox easement
Siting Study for proposed Mill Creek — Hardin County 345 kV Transmission Line

TRANSMISSION LINE RELOCATIONS AND MODIFICATIONS

Siting Studies and Environmental Reports

Huntsville — Battlefield Tap 115 kV Transmission Line Rebuild

Martins Landing — Holcomb Bridge 230 kV Transmission Line Rebuild and Relocation
Due West Tap 115 kV Transmission Line Relocation

Lost Mountain ~ Powder Springs 115 kV Transmission Line Relocation
Millen — Midville 46 kV Transmission Line Modification

Asbury — Nord Kaolin 115 kV Transmission Line Relocation

Flint River — Smithville 115 kV Transmission Line Relocation

Tallokas — Berlin 46 kV Transmission Line Relocation and Modification
Branch — Bonaire 230 kV Transmission Line Modification

Cedar Creek Tap 115 kV Transmission Line Modification

Pine Grove — Thomasville 230 kV Transmission Line Modification
Northrop B 115 kV Transmission Line Relocation

Lumpkin — Providence 46 kV Transmission Line

NEW SUBSTATIONS

Siting Studies and Environmental Reports

Reno (Grady County EMC #15) 115/25 kV Substation
Roddenberry (Grady County EMC #16) 115/25 kV Substation
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Clayton Doherty
Work Experience

Cedar Rock 115/46 kV Transmission Substation

Clark Road (Jefferson EMC #20) 115/12 kV Substation

Gum Log (Hart County EMC #15) 115/25 kV Substation
Battlefield (GreyStone Power #23) 115/25 kV Substation
Groover Lake (GreyStone Power #24) 115/25 kV Substation
Nord Kaolin {Oconee EMC #14) 115/25 kV Substation

Bleckley (Ocmulgee EMC #10) 115/25 kV Substation

Webb Road (Troup EMC #18) 115/25 kV Substation

Lake Arrowhead (Amicalola EMC #14) 115/12 kV Substation
Copper Pine (Jackson EMC #5) 46/25 kV Substation

Brookstone (Cobb EMC #30) 115/12 kV Substation

Mitchell Prison (Mitchell EMC #21) 46/12 KV Substation

Peavey (Middle Georgia EMC #10) 46/25 kV Substation

Dasher (Colquitt EMC #14) 115/25 kV Substation

Juno (Amicalola EMC #16) 115/25 kV Substation

Azalea Park (Colquitt EMC #30) 115/25 kV Substation

Pavo (Grady County EMC #10) 69/12 kV Substation

Doles (Mitchell EMC #7) 115/25 kV Substation

Georgia Feed (Pataula EMC #7) 46/0.48 kV Substation

Stillmore (Excelsior EMC #6; Altamaha EMC #18) 115/12x25 KV Substation
East Thomson (Jefferson EMC #27) 115/25 kV Substation
Northeast Emanuel (Excelsior EMC #7} 46/12 kV Substation
North Thomas (Grady County EMC #22) 12 kV Switching Station
Wright's Chapel (Slash Pine EMC #11) 115/25 kV Substation
Jimps (Excelsior EMC #13) 115/12 kV Substation

Ellabelle (Canoochee EMC #13) 115/25 kV Substation

East Warrenton (Jefferson EMC #28) 115/25 kV Substation

ECI (Excelsior EMC #3) 46/25 KV Substation

Banks Creek (Excelsior EMC #5) 115/25 kV Substation

Pony Express (Snapping Shoals EMC #10) 46/12 kV Substation
Collins Chip Mill (The Satilla REMC #10) 115/4.16 kV Substation
Offerman Chip Mill (The Satilla REMC #11) 115/4.16 kV Substation
Georgia Chip Mill (Ocmulgee EMC #12) 46/4.16 KV Substation
North Dudley (Oconee EMC #3) 46/25 kV Substation

Sleepy Hollow (Flint EMC #2) 115/25 kV Substation

Sapelo River (Coastal EMC #1) 46/25 kV Substation

Barnesville Chip Mill (Lamar EMC #14) 69/4.16 kV Substation
Sterling Pulp (Colquitt EMC #31) 230/25 kV Substation

North Lakeland (Slash Pine EMC #1) 115/25 kV Substation
Browntown (Okefenoke REMC #15) 115/25 kV Substation

Town Creek (Tri-County EMC #9) 115/12 kV Substation

Long Reach (Coastal EMC #9) 115/25 kV Substation

North Zebulon (Lamar EMC #15) 46/12 kV (115 spec.) Substation
Kirkland (Snapping Shoals EMC #3) 230/25 kV Substation
Wesley (Flint EMC #7) 115/25 kV Substation

St. George (Okefenoke REMC #16) 115/25 kV Substation
Langboard Temporary (The Satilla REMC #5) 46/25 kV Substation
Langboard (The Satilla REMC #5) 115/46/12 KV Substation
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West Newton (Mitchell EMC #23) 46/25 kV Substation

Gunns (Washington EMC #14) 46/14.4 kV Substation

Flint Headquarters (Flint EMC #18) 46/12 kV Substation

SKC America Temporary (Snapping Shoals EMC #20) 46/25 kV Substation
Mesena (Jefferson EMC #29) 46/25 kV (115 spec.) Substation
Camilla (Mitchell EMC #1) 46/25 kV Substation

North Nicholls (The Satilla REMC #23) 115/25 kV Substation
Highway 99 (Okefenoke REMC #17) 115/25 kV Substation

South Glennville (Canoochee EMC #8) 115/25 KV Substation
Tobesofke Creek (Lamar EMC #2) 69/12 kV (115 spec.) Substation
West Wrightsville (Washington EMC #4) 46/25 kV Substation
Tank Road (The Satilla REMC #14) 115/25 kV Substation

New Sumner (Mitchell EMC #24) 46/25 kV (115 spec.) Substation
Hangdog Crossing (Grady County EMC #3) 69/25 kV Switching Station
Pinetucky (Jefferson EMC #1) 46/25 Substation

College Avenue (The Satilla REMC #24) 115/25 Substation

Baker Highway (The Satilla REMC #15) 115/25 kV Substation
Gunn Road (Flint EMC #19) 230/12 kV Substation

Cookville (Sumter EMC #26) 115/25 kV Substation

Best Buy (Little Ocmulgee EMC #11) 46/12 KV Substation

Sterling Creek (Coastal EMC #10} 115/25 kV Substation

Kinards Mill (Central Georgia EMC #10) 115/25 kV Substation
Highway 127 (Flint EMC #40) 115/12 kV Substation

South Covington (Snapping Shoals EMC #7) 115/25 kV Substation
Crestview (Mitchell EMC #12) 46/12 kV Substation

Dailey Mill (Central Georgia EMC #3) 115/25 kV Substation
Weber (Colquitt EMC #32) 115/25 kV Substation

SUBSTATIONS SITE ADVANCED LAND PURCHASES
Siting Studies

Lake Arrowhead (Amicalola EMC #14) 115/12 KV Substation
Juno {(Amicalola EMC #16) 115/25 kV Substation

Lavender Road (Jackson EMC #36) 115/25 XV Substation
St. George (Okefenoke REMC #2) 115/25 kV Substation
Brookstone {Cobb EMC #30) 115/12 kV Substation

Highway 127 (Flint EMC #18) 115/12 kV Substation
Peeksville (Central Georgia EMC #4) 115/25 kV Substation

SUBSTATION MODIFICATIONS
Environmental Reports

e Hi-Hat (Okefenocke REMC #10) 115/25 kV Substation
o Lost Mountain (Cobb EMC #12) 115/12 kV Substation
e Lanes Bridge (Satilla EMC #12) 46/25 kV Substation



Clayton Doherty
Work Experience

Pine Grove (Satilla EMC #1) 115/25 kV Substation

Brookfield (Colquitt EMC #6) 46/25 KV Substation
Willacoochee (Satilla REMC #6) 46/25 kV Substation
Highway 301 (Excelsior EMC #7) 46/25 kV Substation
Dublin (Altamaha EMC #4) 46/25 kV Substation

Quitman (Colguitt EMC #13) 6¢9/12 kV Substation (drainage)
Screven (Satilla REMC #13) 115/25 kV Substation

Snipesville (Satilla REMC #4) 46/25 kV Substation

Jimps (Excelsior EMC #13) 115/25 kV Substation

Quitman (Colquitt EMC #13) 69/12 kV Substation (capacity)
Hawkinsville #1 (Middle Georgia EMC #5) 46/25 kV Substation
North Dudley (Oconee EMC #3) 46/25 kV Substation

South Brooks (Colquitt EMC #20) 69/25 kV Substation

Pavo (Grady EMC #10) 69/12 kV Substation

Rose Hill (Colquitt EMC #19) 115/25 kV Substation

East Wrightsville (Washington EMC #3) 46/25 kV Substation
West Thomson (Jefferson EMC #8) 46/25 kV Substation
Hopeful (Mitchell EMC #8) 46/25 kV Substation

Forrest Road (ITS) 115/69/12 KV Substation {cap bank)
Charing (Flint EMC #6) 46/25 kV Substation

Forrest Road (ITS) 115/69/12 kV Substation (third feeder)
West Homerville (Slash Pine #7) 115/25 kV Substation
Bolingbroke (Central Georgia EMC #11) 115/12 kV Substation
Smarr (Central Georgia EMC #22) 115/12 kV Substation
Geneva (Flint EMC #9) 46/25 kV Substation

Century (Sumter #10) 115/12 kV Substation

Tallokas (Colquitt EMC #7) 46/25 kV Substation

Hangdog Crossing (Grady EMC #3) 115/25 kV Substation
Roddenbery (Grady EMC #16) 115/25 kV Substation

Georgia Feed (Pataula EMC #8) 46/0.48 kV Substation

West Leslie (Sumter #7) 46/25 kV Substation

Cool Branch (Pataula EMC #7) 46/12 kV Substation
Culloden (Lamar EMC #6) 115/12 KV Substation

.C..I.ﬁ.'...........-....OOQOCOOO

GENERATION PROJECTS

HYDROELECTRIC FACILITIES

Tallassee Shoals Hydroelectric Project

GaDNR Surface Water Withdrawal Permit Revision

FERC Post-Construction Aquatic Sampling Program

FERC Filing: Minimum Instantaneous Flow Issue

FERC Filing;: Site Planning for Public Access Area

FERC Filing: Revision to Public Access Plan

GaDNR Annual Surface Water Withdrawal Reports

FERC Annual Minimum Instantaneous Flow Compliance Reports

® 00 08 o 0 0



Pickens County Pumped Storage Hydroelectric Project

Transmission Line Macro-Corridor Study

e Siting Methodology Development

e Preliminary Data Collection

¢ Constraint Mapping and Analysis

o Macro-Corridor Selection
COGENERATION FACILITIES

Stone Container Corporation Cogeneration Project
Transmission Line Macro-Corridor Study

FOSSIL FUEL FACILITIES

Plants Wansley and Scherer
Dual Rail Service Development Study Group
MISCELLANEQUS PROJECT SUPPORT

FACILITY SITE PLANNING

o FElectric Cooperative Training Center, Smarr, GA
e Public Access Areas: Tallassee Shoals Hydroelectric Project
o Hephzibah Regional Operating Headquarters: Jefferson EMC

LANDSCAPE PLANS

Reno Substation

Tallassee Shoals Public Access Area
Sugarloaf Substation

Northeast Emanuel Substation
Ellabelle Substation

INDUSTRIAL PARK FEASIBILITY STUDIES

o Winder-Barrow County Airport Industrial Park (complete)
e Banks Crossing Industrial Park (inventory and analysis)
e Unadilla Industrial Park (inventory and analysis)

PSC AND LOCAL ZONING RESEARCH
« Virginia City — Clinch River 138 kV Transmission Line

TECHNICAL EDITING

Clayton Doherty
Work Experience
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Decentralized Stormwater Controls for Urban Retrofit and CSO Reduction, Low Impact
Development, Inc., Water Environment Research Foundation.

EMC SUPPORT

ENVIRONMENTAL ASSESSMENTS

Hephzibah Regional Operating Headquarters, Jefferson EMC

ENVIRONMENTAL PERMITTING

® & & @ ¢ ¢

Section 10 Permit, Kings Ferry Crossing, St. Mary’s River, Okefenoke REMC
Section 10 Permit, St. George Crossing, St. Mary’s River, Okefenoke REMC

ENVIRONMENTAL ISSUES

EPRI EMDEX Project Site Coordinator (EMF Exposure Assessment Project, 1088-1989)
Clean Water Act/Wetlands Delineation, Functional Assessment, and Permitting

Section 7 Interagency Coordination, Endangered Species Act

Section 106 and Agreement Documents

PROFESSIONAL AFFHLIATIONS

Secretary-Treasurer, Board of Directors, and Director of Membership Development, The
National Wetlands Coalition, 1994 - 26c01.

Board of Directors, National Endangered Species Act Reform Coalition, 1995 - 1996.
Chairman, Water Quality Subcommittee, G&T Manager’s Association Technical Advisory
Comumittee, 1996 - 1099.

Member, Transmission Environmental Subcommittee, G&T Manager’s Association
Technical Advisory Committee, 1996 - 1999,

Member, Policy Committee, Utility Water Act Group, 1994 - 1996.

Member, Section 404 Task Force, Utility Water Act Group, 1994 - 1996.

Member, Society of Wetlands Scientists, 1991-2001.

EMDEX Site Coordinator, EPRI EMDEX Project, 1988-1989.

Mobile River Basin Aquatic Ecosystem Recovery Plan Coalition, 1995 - 1096.

Newsletter Editor for the Professional Environmental Marketing Association, 1995 -
19G6.

National Rural Electric Environmental Association, 1994 - 1997.

American Water Resources Association, 1998.

TRAINING

EPRI EMDEX Project Workshops. Boston, Dallas, and Palo Alto. 1988-1989.

Electric Utilities: Environmental Compliance. R. W. Beck & Assoc. American Public
Power Association. Atlanta, GA. 1989.

Federal Wetland Regulation. Wetland Training Institute, Savannah, GA. 1990.
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National Environmental Policy Act. Hunton & Williams, Atlanta, GA. 1990,

Wetland Functions and Values. Wetland Training Institute, Seattle, WA. 1992.
Advanced Wetland Delineation. Wetland Training Institute, Charleston, SC. 1993.

EPRI Wetlands Ecology and Management (WEM) Project. Palo Alto, CA. 1993.

Medusa Rev. 13 (Unix-based CAD). 1594

TOM Team Member Training, Qualtec Institute for Competitive Advantage, Atlanta, GA.
1994.

The Role of Environmental Audits and Site Assessments in Property Transfers. Georgia
Institute of Technology, Atlanta, GA. 1994.

Introduction to Federal Projects and Historic Preservation Law. GSA Interagency
Training, Memphis, TN. 1995.

Advanced Seminar on Preparing Agreement Documents (National Historic Preservation
Act Section 106). GSA Interagency Training, Reno, NV. 1997.

Introduction to ArcView GIS. ESRI: Mclean, VA. 1999,

G-317 Community Emergency Response Team (CERT) Train the Trainer Course. Florida
Dept. of Community Affairs: Key Largo, FL. 2003.

National Interagency Incident Management System (NIIMS) based Incident Command
System (ICS). U.S. Coast Guard: Key West FL. 2003.

Introduction to ArcGIS I. Photo Science, Inc./ESRI: Atlanta, GA. 2004.

PC Training. Intro to PC/DOS/Windows; Lotus 1-2-3 for Windows; Introduction to
Excel; MS Word for Windows; DEC TeamLinks; MS PowerPoint, MS Word Desktop
Publishing. Oglethorpe Power/Georgia Transmission Corporation. 1993-2001.

Various Corporate Culture Training Programs. Team Building; Conflict Management;
Giving and Receiving Feedback; Negotiating; Writing Goals and Objectives; Essentials of
Project Management; Tools and Concepts for Continuous Improvement. Oglethorpe
Power/Georgia Transmission Corporation. 1992-2001.

CONFERENCES

International Federation of Landscape Architects (IFLA) Annual Conference, Kobe,
Japan, 1984.

Rural Preservation: Issues Facing Georgia. Georgia Historic Preservation Section and
Georgia Planning and Development Commission. 1986,

American Society of Landscape Architects (ASLA). Annual Conference, San Francisco,
CA, 1987.

Red Clay Conferences: Environmental Law in the Public Interest. Environmental Law
Association, School of Law, University of Georgia. Various years.

Annual Conference, Society of Wetland Scientists. Edmonton, Alberta, Canada. 1993.
EPRI Wetlands and Surface Water Discharge Compliance Workshop, Birmingham, AL
1994.

National Rural Electric Environmental Association, various meetings, Colorado,
Alabama, Missouri, South Carolina, Washington, D.C. 1994-1999. Presented paper “The
Implications of the Tulloch Rule for Utility Landclearing in Wetlands” in Colorado.
National Hydropower Association, Adirondack Policy Forum, Lake George, NY. 1995.
International Right-of-Way Association, 41st Annual International Education Seminar,
Louisville, KY, 1995. Presented paper “Utility Industry Impacts on Environmental
Biodiversity.”

Edison Electric Institute, Natural Resources Management Subcommittee 1996 National
Workshop. Bellevue, WA, 1996.
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Electric Power Research Institute. 6th International Symposium on Environmental
Concerns in Right-of-Way Management. New Orleans, LA, 1997

Edison Electric Institute Natural Resources Managerment Subcommittee 1997 National
Workshop. Mobile, AL. 1997.

Electric Power Research Institute. Right-of-Way Environmental Management
Workshop, Golden, CO. 1997

Terrene Institute: First Annual National Wetland Mitigation Banking Conference,
Washington, DC. 1968

Terrene Institute: Second Annual National Wetland Mitigation Banking Conference,
Atlanta, GA. 1999

Governor's Hurricane Conference. Tampa, FL. 2003

COMMUNITY SERVICES AFFILIATIONS

Rotary International. Community Service Committee Member and Fundraising Event
Treasurer, Savannah Sunrise Rotary, 2004-present. Sunrise Rotary Club of the Conch
Republic, 2003 - 2004.

Martin des Porres Society. volunteer.

Habitat for Humanity. Board Member and Chair, Site Selection Committee, Habitat for
Humanity of Key West and the Lower Florida Keys [2002-2004].
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Executive Summary

ROUTE ANALYSIS AND EVALUATION

FOR THE PROPOSED
MILL CREEK ~ HARDIN COUNTY
345 KV TRANSMISSION LINE

Louisville Gas and Electric Company and Kentucky Utilities Company
(LG&E/KU) have conducted a comprehensive routing analysis for the
proposed Mill Creek to Hardin County 345 KV Transmission Line project.
LG&E/KU’s analysis followed a five-step process outlined by staff of the
Kentucky Public Service Commission (KPSC) during an informal
conference on October 4, 2005. LG&E/KU’s comprehensive analysis
reviewed GIS-based data provided by Photo Science as well as internal
cost data for 1,203 routing alternatives. This analysis resulted in the

recommendation of a preferred route and an alternate route.

Linear Projects Inc., a subcontractor for Photo Science, was asked to
prepare a parallel analysis and evaluation of alternate transmission line
routes available to LG&E/KU, using the same data available to LG&E/XU
to analyze and evaluate the same 1,203 routing alternatives. While Linear
Projects’ analysis and evaluation methodology differs from that used by
LG&E/KU, Linear Projects’ Route Analysis and Evaluation validates and
confirms LG&E/KU’s conclusions regarding the reasonableness of the
preferred and alternate routes. Furthermore, it is the opinion of Linear
Projects that neither the preferred route nor the alternate route results in a
“wasteful duplication of facilities” and that either of the two routes may

reasonably be granted a Certificate of Public Convenience and Necessity.
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1.0 Introduction

Louisville Gas and Electric Company and Kentucky Utilities Company
(LG&E/KU) propose to construct approximately 41.9 miles of new 345 kV
transmission line originating at the existing Mill Creek Generating Station in
Jefferson County and terminating at the existing Hardin County Substation
(Figure 1.0).

1.1 Route Selection Process Background

In 2003, LG&E/KU requested Photo Science Inc. (PSI) to assemble GIS
(Geographic Information System) mapping for use in analysis and evaluation of
routes for its Mill Creek - Hardin County 345 kV Transmission Line project.
Route identification was performed using mapped information and field visits to
identify constraints and opportunities for developing and evaluating routing
alternatives.

Electric utility professionals typically approach transmission line routing by
identifying available opportunities which avoid and/or minimize adverse effects
of the project to the built and natural environments while considering relevant
engineering considerations, including collocation and costs. The use of GIS-
based mapping makes this process far more efficient. Where various resource-
based maps were once available only on paper and at different scales and map
projections, ArcGIS software assembles this information in a digital format and
converts data to the same scale and projection. Once this digital database has
been assembled, a professional may map various routing alternatives and
inventory potential impacts to the built and natural environments. Similarly, the
digital ArcGIS database assembles engineering data and evaluates routing
alternatives according to technical criteria.

The original routing exercise performed by LG&E/KU and PSI followed this
approach, which resulted in LG&E/KU selecting a preferred route and submitting
a request for a Certificate of Public Convenience and Necessity (“"CPCN™) for that
route to the Kentucky Public Service Commission (KPSC) on May 11, 2005 {Case
Number 2005-00142).

On September 8, 2005, KPSC issued an order stating its intention to apply a
CPCN standard focused on determining (1) whether the facilities are needed, and
(2) whether construction will result in a “duplication of facilities” [Kentucky
Utilities Company v. Public Service Commission, 252 S.W.2d 885 (Ky. 1952)].
KPSC agreed that the Mill Creek — Hardin County 345 kV Transmission Line is
needed, but stated that LG&E/KU did not fully document its transmission line
siting decision in a sufficiently comprehensive manner to allow the KPSC to
determine whether the standards set forth in the Kentucky Utilities case with
reference to “duplication of facilities” are satisfied. On page 10, the order states
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in particular that “...the Commission finds that LG&E/KU failed to adequately
consider the use of existing rights-of-way, transmission lines, and corridors.”

Many collocation alternatives were in fact considered during the original route
selection process but were quickly discarded for reasons that were readily
obvious to utility professionals. However, LG&E/KU’s original KPSC filing did
not fully document these routes and the reasons why they were not believed to be
good routing alternatives for the Mill Creek — Hardin County project.

LG&E/KU and representatives of interveners met informally with KPSC staff on
October 4, 2005 to better understand KPSC'’s expectations with respect to routing
documentation. Among those expectations are that the utility look for all
possible routes that will work electrically, with emphasis on existing corridors,
and that the utility perform a comprehensive evaluation designed to show that
the chosen route is reasonable. KPSC staff emphasized the need for a thorough,
well-documented evaluation, and stated that there must be documentation for all
routes considered.

Following guidance in other CPCN orders and recommendations of KPSC staff
provided at the informal conference, LG&E/KU conducted a comprehensive
analysis of all reasonable routing alternatives for the proposed transmission line.
At the same time, LG&E/KU asked Linear Projects to develop an independent
analysis and evaluation of the routes as a means of providing an alternate
perspective on LG&E/KU’s routing analysis. Linear Projects worked closely with
Photo Science and LG&E/KU to ensure that the same data and other pertinent
information was used. While LG&E/KU’s decision-making was independent of
Linear Projects’ analysis and evaluation, Linear Projects’ analysis and evaluation
validates and confirms LG&E/KU’s conclusions.

1.2 Revised Route Selection Process

The routes evaluated in this study represent both those routes originally
considered by utility professionals to be good routing alternatives (alternatives
which avoid and/or minimize impacts to the built and natural environment while
considering engineering and technical criteria) as well as all other alternatives
which are technically feasible and focus on collocation (rebuilding and/or
paralleling existing transmission lines and other corridors).

After reviewing existing power lines, natural gas lines, and roads in the project
area (Figure 1.2), a total of 1,203 routes, composed of various combinations of
156 discrete segments, was analyzed and evaluated using the Alternative Route
Analysis and Evaluation model (hereafter, Analysis and Evaluation model)
taken from the EPRI (Electric Power Research Institute) and GTC (Georgia
Transmission Corp.) Standardized Methodology for Siting Overhead Electric
Transmission Lines (hereafter, Standardized Methodology). In the interest of
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making this report manageable, the data for all 1,203 routes is issued as a CD
appendix to this report.

1.3 Overview of Alternate Route Analysis and Evaluation

It is beyond the scope of this siting study to provide an exhaustive explanation of
the Standardized Methodology. However, it should be noted that the criteria
used in the Analysis and Evaluation model to score and rank routes are the kinds
of criteria typically considered by utility professionals going through a route
selection process. Utility land planners and transmission line design engineers
would normally consider information derived from aerial photography, property
parcel maps, and such off-the-shelf mapped information as soils surveys,
National Wetland Inventory maps, the location of historic resources listed on the
National Register of Historic Places, etc., in evaluating transmission line routes
and proposing a preferred route.

Furthermore, the “weighting” of each criterion in the Analysis and Evaluation
model represents the input of a comprehensive slate of stakeholders representing
the interests of utilities, state and federal resource agencies, environmental
groups, property owner groups, and others. The process that generated the
weights used in the Analysis and Evaluation model, therefore, was based on the
willingness and ability of competing interests to arrive at a consensus with
respect to the relative values of paired resources. At the very least, taken asa
whole, this Analysis and Evaluation model provides a transparent and
representative process for arriving at routing decisions.

A final step involves “normalizing” the data. Normalizing places all of the criteria
on an identical scale ranging from zero to one. Normalizing is necessary in order
to more readily compare dissimilar criteria having different weights. Once
normalized, values approaching zero represent the least impact while values
approaching one represent the greatest impact. For three Engineering
Considerations criteria, such as collocation with existing transmission lines,
“more is better;” in these cases, the values are first normalized and then inverted
so that routes with the highest degree of collocation score low (a low score
equaling “desirable”).

In summation, the Analysis and Evaluation model is a GIS-database application
which does four things: (1) for each route, the methodology counts the number
and magnitude of impacts; (2) for all routes, the methodology weighs the relative
importance of resources impacted and the magnitude of those impacts; (3) for all
routes, with respect to three different “perspectives,” the methodology evaluates
how each route compares to all other routes; and, (4) finally, for all routes, the
methodology evaluates how each route compares to all other routes when all
three of the different “perspectives” are weighted equally.
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Metadata (information about the data) for all criteria used in this application of
the Analysis and Evaluation model is included in Appendix 11.0.

1.3.1 Built Environment Perspective -

The Built Environment perspective considers how each route compares to all
other routes when impacts to the Built Environment are considered to be five
times more important than impacts to the Natural Environment or to
Engineering Considerations.

Resources the Analysis and Evaluation model considers for the Built
Environment perspective and their weights include:

1. Residences Within ROW (44.3%) — Residences within the right-of-way of
a routing alternative would be razed and families would have to be
relocated; this is the most heavily weighted criterion in the Built
Environment perspective.

2. Proximity to Residences (13.1%) ~ Residences outside the right-of-way but
within 300 feet of the right-of-way are considered to feel more of an
impact from the route than residences farther away.

3. Proposed Developments (5.4%) — Areas that were identified as being
under construction from the aerial photography were included.

4. Proximity to Commercial Buildings (3.6%) ~ Somewhat greater impact to
properties within 300 feet of commercial buildings than if the line is
farther away.

5. Proximity Industrial Buildings (1.8%) - Slightly greater impact to
properties within 300 feet of industrial buildings than if the line is farther
away.

6. Schools, Churches, Cemeteries, and Parks (16.3%) — Crossing these kinds
of land uses is considered to be more of an impact to the community than
crossing other kinds of properties.

7. NRHP-listed Structures and Districts (15.5%) — For purposes of this
project, NRHP properties within 3,000 feet of a route are considered in
the evaluation.

1.3.2 Natural Environment Perspective

The Natural Environment perspective considers how each route compares to all
other routes when impacts to the Natural Environment are considered to be five
Himes more important than impacts to the Built Environment or to Engineering
Considerations.

Resources the Analysis and Fvaluation model considers for the Natural
Environment perspective and their weights include:
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Natural Forests (9.3%) — Natural forests are valued for aesthetic and
biodiversity reasons, and clearing forested areas can erode soil and cause
sedimentation of waterways; crossing natural forests, therefore, is
weighted as a somewhat greater impact than crossing other land cover
types.

Stream / River Crossings (38%) — Streams and rivers are best protected by
leaving them, their banks, and their streamside buffers intact; crossing
streams and rivers, therefore, is one of two more heavily weighted criteria
in the Natural Environment perspective.

Wetland Areas (40.3%) — Wetlands are valued as important habitats and
for their ability to filter and sequester pollutants before they enter
receiving streams; they also function best when left undisturbed.
Depending on the nature of the activities performed in wetlands and the
jurisdictions in which they occur, there may be significant permitting
issues as well. Crossing wetlands is therefore one of two more heavily
weighted criteria in the Natural Environment perspective.

Floodplain Areas (12.4%) — Floodplains trap sediments and provide
wildlife habitat. Because floodplain development is often restricted,
floodplain forests are often the last stands of mature hardwood forest in
the developed landscape. Crossing floodplain areas, therefore, is weighted
as a somewhat greater impact than crossing uplands in general.

1.3.3 Engineering Considerations Perspective

The Engineering Considerations perspective considers how each route compares
to all other routes when Engineering Considerations are considered to be five
times more important than impacts to the Built Environment or to the Natural
Environment.

Resources the Analysis and Evaluation model considers for the Engineering
Considerations perspective and their weights include:

1.

Length (Miles) — In general, longer lines affect more landowners and land
and require more resources to build and maintain a new transmission line;
more right-of-way must be cleared and kept cleared; the longer the line,
the more that facility is exposed to outage-causing events.

Percent of Rebuild with Existing T/L (65.6%) — Double-circuiting an
existing transmission line is viewed favorably because minimal
(sometimes, no) new land rights are required; however, double-circuiting
is not completely favorable, since it exposes two lines on the same set of
support structures to outages from accidents or structural defects that
result in failure of a structure. Also, visual impacts to important
community resources may result from the greater height needed to
accomodate both lines.

. Percent of Collocation with Existing Utilities (19.2%) — Paralleling existing

transmission lines or gas pipelines can be very favorable, since it
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consolidates similar utility land uses and may minimize adverse impacts
on properties and communities. Like rebuilding, however, paralleling
existing lines is sometimes not completely favorable, since whatever
homes, churches, wetlands, or streams are adjacent to the existing line will
be impacted by the new line.

4. Percent of Collocation with Roads (7.8%) — Paralieling roads can be
slightly favorable, since it consolidates linear rights-of-way across the
landscape. Like rebuilding, however, paralleling existing roads is not
necessarily completely favorable, since the built environment rises up next
to roads; this is especially true with regard to historic structures. Also,
since most roads don’t stay straight for very long, properties are more
heavily impacted by guy wires needed to turn angles to follow roads.
Finally, to the extent that visual impacts rely on having observers, roads
are clearly one of the places where greater numbers of people will be
present to see a transmission line.

5. Total Project Costs (77.4%) — Transmission is an expense that a utility
would avoid, wherever possible, preferring to serve existing and new loads
from existing transmission resources. Furthermore, costs of new
transmission must be borne by ratepayers. Nevertheless, project cost is
not weighted as heavily in the Engineering Considerations perspective as
collocation opportunities.

1.3.4 Simple Composite

The Simple Composite considers how each route compares to all other routes
when impacts to the Built Environment, to the Natural Environment, and to
Engineering Considerations are considered to be equally important.

¢ Built Environment Perspective (33.33%)
e Natural Environment Perspective (33.33%)
¢ Engineering Considerations Perspective (33.33%)

1.3.5 Finalist Routes and Expert Judgment

The Analysis and Evaluation model does two things very well. First, the model
handles the raw number-crunching involved in counting things which can be
counted (e.g., the number of streams crossed by a route’s centerline or the
number of residences within a route’s right-of-way). Secondly, the model can
apply the weights (i.e., the expressions of relative importance between and
among affected resources) to the impacts for each route and ranks the routes in
terms of how they affect the built and natural environments and how well they
address engineering considerations.

The application of the Analysis and Evaluation model to a set of routing
alternatives is not intended to yield the one perfect or preferred route, simply

Route Analysis and Evaluation
Mili Creek — Hardin County 345 kV Transmission Line
December 2005



because the model is merely a tool that measures, compares, and ranks only those
things that can be measured, compared, and ranked. There are, however, other
considerations involved in selecting a route that are less susceptible to
measurement and which fall within the realms of local knowledge, complex
regulatory requirements, and other factors which may be considered to fall within
the realm of Expert Judgment. Examples of considerations which might fall
within the realm of Expert Judgment include:

visual impact issues;

local community concerns;

risks of schedule delay;

special permitting requirements;

construction and maintenance accessibility;

number of properties crossed,

amount of new right-of-way required;

other case-by-case issues that may have a bearing on final routing
decisions.

But if the Analysis and Evaluation model should not be relied upon by itself to
select one preferred route, it does an excellent job of identifying those routes
which have the least impact on the built and natural environments or which best
address engineering and technical criteria. For purposes of this application of the
Analysis and Evaluation model, the top five routes in the three perspectives
within each basket of routes as well as the top five routes in the Simple
Composite within each basket of routes are considered first cut routes which
advance to an additional evaluation by expert judgment. Also, for routes which
cross over between baskets of routes, the top five routes in the three perspectives
within the cross over routes basket of routes as well as the top five routes in the
Simple Composite within the cross over routes basket of routes are considered
first cut routes as well.

These first cut routes, called “Top Fives” routes in this report, will be compared
with one another on the basis of how well they rank when examined against
significant criteria. Routes which emerge from that initial analysis will again be
evaluated against each other until two routes remain. The goal of this
comprehensive analysis is to identify two reasonable routes which best meet the
requirements of this project while avoiding wasteful duplication.

1.3.6 Analysis and Evaluation Model Limitations

In the Standardized Methodology, an important step takes place before the
application of the Analysis and Evaluation model — a high-level but
comprehensive analysis of the project area which examines all opportunities and
constraints for routing a transmission line. The purpose of this initial screening
is to identify areas comprising the top three percent (3%) of all routing
possibilities available. Utility professionals then draw up several practicable
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routes based on those “top three percent” corridors. The Analysis and

Evaluation model phase of the Standardized Methodology then analyzes and
evaluates those several top routing alternatives.

This first step of the Standardized Methodology, this high-level G1S-based
screening of the project area, was not performed for this project. After KPSC
rejected KU’s initial proposed route due to lack of emphasis on collocation
opportunities and a lack of appropriate siting documentation in general, the
project team undertook an exhaustive analysis of collocation opportunities within
the project area, focusing on all collocation opportunities which would work from
an electrical standpoint. The project area was deterinined to be bounded only
when collocation opportunities nearing 100% were achieved on the east (various
electric transmission lines, gas pipelines, and roads which comprise the East
basket of routes) and on the west {(existing Tip Top — Cloverport 138 kV
Transmissijon Line, a Big Rivers 69 kV transmission line, and the Hardinsburg —
Hardin County 138 kV Transmission Line which comprise the BREC routes).
Other collocation opportunities evaluated include (1) exiting Tip Top Substation
south through Fort Knox and (2) exiting Fort Knox to the west of Tip Top
Substation. These collocation opportunities and their variations raised the total
number of routes to be evaluated to 1,203. Many of these routes, going through
intensively developed areas, would require tens and even hundreds of residential
relocations, affecting homes, churches, parks, schools and other places of
importance to communities to such a degree that they have little to recommend
them as routes other than that they are collocation routes.

Normally, using the EPRI model, it would be a simple matter to discard such
routes because the model would have already done its job of minimizing
residential relocations while it identified the top three percent corridors.
However, once the 1,203 collocation-inspired routes were submitted to the same
analytic procedures, some pretty extreme values were normalized (see Section 1.3
of this report), which created unforeseen difficulties for the Analysis and
Evaluation model.

First, when working as intended, the model effectively draws distinctions among
several truly good routes by “normalizing” project impact data to a common scale
of zero to one. For example, one of four routing alternatives might require one
residential relocation. The model would normalize this impact and assign the
three routes not requiring a relocation a value of zero (lower is better) and assign
the route which requires relocation a one (higher is worse).

The effect of allowing hundreds of routes that require tens and hundreds of
residential relocations into the analysis is that, when the model normalizes the
data, routes that require ten, twenty, or thirty relocations don’t appear
significantly bad next to routes that require 155 such relocations. That is, they
may be assigned a normalized value of 0.1 or 0.2, with higher (worse) scores
going to alternatives that relocate over one hundred homes. While it is true that
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affecting ten or twenty homes is much less of an impact than affecting hundreds,
it is still many more than the zero homes requiring relocation that is normally
any utility’s preferred goal. Because the range in this application is so great,
though, an impact to several dozen homes appears quite reasonable to the model.

Second, as it currently exists, there is no provision in the Analysis and
Evaluation mode] whereby extremely long routes and very costly routing
alternatives can be discarded. At 7.4 percent of the Engineering Considerations
perspective, cost accounts for only about 2.5% of an route’s overall scoring in the
Simple Composite. In the Analysis and Evaluation model applied to every
conceivable route, a route that collocates 100% might be two or three times
longer than a route of more efficient length and still earn 84.8% in the
Engineering Considerations perspective, or 28.3% of a route’s overall scoring in
the Simple Composite.

We therefore considered ways to reign in the potential for runaway scoring for
collocation in the Analysis and Evaluation model. If seems a reasonable solution
to these normalization and weighting difficulties to allow the Analysis and
Evaluation model to perform its task within several groups of similar routes and
to apply the Expert Judgment phase to as wide a cross-section of top-scoring
routes as could reasonably be handled. For the purposes of this study, then, the
following is a synopsis of Linear Projects’ methodology.

1.3.7 Analysis and Evaluation Applied to Baskets of Routes

As discussed in Section 1.1, both the September 8, 2005, KPSC order and the
October 4, 2005 informal conference with KPSC staff identified the requirement
to comprehensively evaluate all electrically-equivalent options for routing a
proposed transmission line. This exercise should be focused on avoiding a
wasteful duplication of facilities (i.e., emphasis on collocation).

Route Creation. In response to KPSC staff guidance, the LG&E/KU project team
identified a comprehensive collection of routing alternatives between Mill Creek
Generating Station and Hardin County Substation. The routes were drawn in as
segments (156 segments total)., Segments were delineated that (1) collocate with
existing linear infrastructure - existing electric transmission lines, gas pipelines,
and highways/roads, (2) consist of cross country routes that minimize impacts to
the built and/or natural environments, and (3) consist of collocation and cross
country segments that connect corridors of existing linear infrastructure. All
possible segment combinations from Mill Creek Generating Station to Hardin
County were identified that (1) do not cause routes to travel away from the source
or (2) do not create angles greater than 9o degrees. The major focus of this
exercise was to comprehensively identify all routes which collocate with existing
corridor infrastructure. The total number of routes developed in this exercise
was 1,203.
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Statistics.

PSI collected statistics for each of the 1,203 routes. These same metrics were
used by LG&E/KU in their decision-making process as well as by Linear Projects
in this validation and confirmation exercise. See tables in digital appendix for
complete route metrics.

Baskets of Routes.

Routes were organized and allocated into five major “baskets,” or groups of
routes, having similar characteristics: East, Tip-Top South, East-Central, West-
Central, and BREC. There are also many routing possibilities which cross over
from basket to basket; these “cross over” routes are evaluated within their own
Cross Over Routes basket. The baskets of routes used here are intended to be
comprehensive and to consist of all possible routes that will work electrically with
an emphasis on existing corridors.

Weighting Routes.

The top routes within each basket of routes were determined by placing all routes
assigned to a particular basket into an Analysis and Evaluation model.

As with the EPRI Methodology, the criteria by which routes are analyzed and
evaluated are grouped into three perspectives: Built Environment, Natural
Environment, and Engineering Concerns. As described earlier, emphasis is
placed on each of these perspectives by weighting the perspectives, each in turn,
at fives times the value of the other two. This determines which routes are
statistically better from each of the perspectives without disregarding any
perspective. All three perspectives are then considered to be equally important,
resulting in a Simple Composite ranking.

After the routes within each basket of routes are evaluated, the top five routes for
each of these four categories for all baskets of routes will graduate to the
beginning of an expert judgment phase. As will be seen, a total of forty-nine “T'op
Fives” routes results from this harvesting (some routes appear in more than one
top five list).

Expert Judgment and Evaluation.
At this point in the evaluation process, a reasonable number of routes will have

been identified which will be thoroughly and efficiently evaluated by expert
judgment. Successive “cuts” will be made until two reasonable routes remain.

2.0 Routes Considered
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As described previously, the KPSC order of September 8, 2005 denied the
application for issuance of a CPCN for the proposed route of the Mill Creek -
Hardin County 345 kV Transmission Line. The objections of the KPSC were two-
fold: .

» material submitted in support of the preferred route does not constitute a
“comprehensive study and does not constitute substantial evidence to
support a final decision on the location of a major transmission line
(Order, page 9); and

» “the applicant must comprehensively consider existing corridors and
utility lines when it applies for a transmission line CPCN.”

The LG&E/KU project team looked for all possible routes that will work
electrically, with emphasis on collocation with existing electric transmission
lines, gas transmission lines, and road corridors. At the end of this route
identification process, the team identified 156 route segments that can be
combined to form some 1,203 routes.

Route Segments. For purposes of this study, a route segment is any
section of a route that begins where two or more routing opportunities
diverge or is formed where two or more routing opportunities merge.

Each of the 1,203 routes identified can be defined as a series of segments
(e.g., in this study, Route A is composed of Segments 1, 3, 5, 8, 10, 12, 16,
24, 31, 32, and 36, while Route B is composed of Segments 1, 3, 5, 8, 10, 12,
16, 24, 31, 32, 35, and 37). Table 2.0 in the digital appendix shows the
route segments which combine to form the 1,203 routes which were
analyzed and evaluated for this report.

Figure 2.0(a) shows a high-level overview of all 1,203 routes that were
comprehensively analyzed and evaluated for this project. The routes are initially
organized into five baskets of routes, or major routing “themes,” as shown in
Figure 2.0(b) and described in the following sections. Figure 2.0(c) shows the
baskets of routes overlaid on available collocation opportunities. Finally, a “cross
over routes” basket is created which captures all routing alternatives which “cross
over” between baskets.

2.1 East Routes

The East basket of routes consists of routes which leave Mill Creek Generating
Station and proceed around the east side of Fort Knox Army Reservation towards
Hardin County Substation. Figure 2.1 shows the East routes.

2.1.1 Collocation Opportunities

Collocation opportunities within the East basket of routes include:
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» Line 4532 and Line 4531 (two existing 345 kV transmission lines that run
between Mill Creek Generating Station and Blue Lick Substation)

» LG&FE’s Lines 5401 and 5402 (two existing 161 kV transmission lines that
run southeast from Blue Lick Substation, turn south towards Lebanon
Junection, and pass to the east of Elizabethtown)

= Interstate 65 south of Shepherdsville to southeast of Elizabethtown

» various natural gas transmission lines

* eastern boundary of Fort Knox (collocation with a major Junsdlctlonal
change)

* KU’s Elizabethtown — Bardstown 161 kV Transmission Line

» EKPC’s Bardstown — Elizabethtown 69 KV Transmission Line

»  KU’s Hardin County — Brown 345 KV Transmission Line

2.1.2 Route Metrics

There are twenty routing alternatives within the East basket of routes. The first

two tables describe the range of impacts to the Built and Natural Environments

within the East basket of routes. The routes are also scored against Engineering
Considerations.
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Percent of Route Rebuilt with

Existing T/L
Percent of Route Colocated

Colocated with Existing
with Roads™

Engineering
Length (Miles)
Percent of Route of
Utilities™

Total Project Cost

Minimum 37.83 | 0.00% |42.74% 0.00% | 60,685,362
Maximum | 54.39 | 0.00% | 93.39%] 33.79%| 81,498,224
Average 4511 | 0.00% | 68.61%]| 9.16% | 72,266,647

2.2 Tip Top South Routes

All other baskets of routes leave Mill Creek Generating Station and proceed west
and south, paralleling existing transmission lines and natural gas pipelines near
West Point and/or through the northern portion of Fort Knox Army Reservation
to areas near the existing Tip Top Substation, located south of U.S. Highway 60
and west of U.S. Highway 31W. The Tip Top South routes proceed south from
the area near the Tip Top Substation, paralleling either a natural gas pipeline or
U.S. Highway 31W, leaving the Fort Knox Reservation and proceeding through
the towns of Radcliffe and Vine Grove. The Tip Top South routes parallel various
electric transmission lines, natural gas pipelines, and roads south through
Elizabethtown to the Hardin County Substation. Figure 2.2 shows the Tip Tep
South basket of routes.

2.2.1 Collocation Opportunities
Collocation opportunities within the Tip Top South basket of routes include:

KU’s Rogersville ~ Radcliffe 69 kV Transmission Line

KU’s Elizabethtown — Rogersville 69 kV Transmission Line
EXPC'’s Vine Grove ~ Radcliffe 69 kV Transmission Line

EKPC’s Elizabethtown — Vine Grove 69 kV Transmission Line
KU’s Rogersville — Hardin County 138 KV Transmission Line
EKPC's Elizabethtown — Stephensburg 69 kV Transmission Line
U.S. 31W (aka Dixie Highway)

several natural gas transmission lines

2.2.2 Route Metrics

There are 83 routes within the Tip Top South basket of routes. The first two
tables describe the range of impacts to the Built and Natural Environments
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within the Tip Top South routes. The routes are also scored against Engineering
Considerations.
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2.3 East-Central Routes

The first part of the East-Central basket of routes leaves Mill Creek Generating
Station in the same fashion as the Tip Top South routes. That is, these routes
proceed west and south, paralleling existing transmission lines and natural gas
pipelines near West Point and/or through the northern portion of Fort Knox
Army Reservation to areas near the existing Tip Top Substation, Jocated south of

Route Analysis and Evaluation
Mill Creek — Hardin County 345 kV Transmission Line
December 2005

14



U.S. Highway 60 and west of U.S. Highway 31W. The East-Central routes then
proceed west from the area near the Tip Top Substation, paralleling the Tip Top -
Cloverport 138 kV Transmission Line, leaves the Fort Knox Reservation, and
proceeds south-southeast towards Hardin County Substation. Portions of the
routes that make up the East-Central basket parallel natural gas pipelines,
Rineyville Road, or pick their way cross country through rural residential land
uses. Figure 2.3 shows the East-Central routes.

2.3.1 Collocation Opportunities
Collocation opportunities within the East-Central basket of routes include:

* Tip Top — Cloverport 138 kV Transmission Line

» natural gas transmission lines

» Rineyville Road

» KU’s Hardinsburg — Hardin County 138 kV Transmission Line

2.3.2 Route Metrics

There are 348 routing alternatives within the East-Central basket of routes. The
first two tables describe the range of impacts to the Built and Natural
Environments within the East-Central routes. The routes are also scored against
Engineering Considerations.
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2.4 West-Central Routes

The first part of the West-Central basket of routes leaves Mill Creek Generating
Station in the same fashion as the Tip Top South routes. That is, these routes
proceed west and south, paralleling existing transmission lines and natural gas
pipelines near West Point and/or through the northern portion of Fort Knox
Army Reservation to areas near the existing Tip Top Substation, located south of
U.S. Highway 60 and west of U.S, Highway 31W.

The West-Central basket of routes then proceeds west from the area near the Tip
Top Substation, rebuilding the Tip Top — Cloverport 138 kV Transmission Line,
and continues paralleling that transmission line for another two to three miles
after it leaves the Fort Knox Reservation. The West-Central routes then proceed
south-southeast towards Hardin County Substation, generally in a cross-country
fashion. Portions of the routes that make up the West-Central basket parallel
natural gas pipelines, local county roads, or pick their way cross country through
rural residential land uses. The West-Central routes parallel KU’s Hardinsburg -
Hardin County 138 kV Transmission Line on the final approach to Hardin County
Substation. Figure 2.4 shows the West-Central routes.

2.4.1 Collocation Opportunities

Collocation opportunities within the West-Central basket of routes include:

» KU’s Tip Top — Cloverport 138 kV Transmission Line

» KU’s Hardinsburg — Hardin County 138 kV Transmission Line
* Rineyville Road

* Berrytown Road

several natural gas transmission lines

2.4.2 Route Metrics
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There are eighteen routes within the West-Central basket. The first two tables
describe the range of impacts to the Built and Natural Environments within the
Waest-Central basket of routes. The routes are also scored against Engineering
Considerations. .
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2.5 BREC Routes

The first part of the BREC routes leaves Mill Creek Generating Station in the
same fashion as the Tip Top South routes. That is, these routes proceed west and
south, paralleling existing transmission lines and natural gas pipelines near West
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Point and/or through the northern portion of Fort Knox Army Reservation to
areas near the existing Tip Top Substation, located south of U.S, Highway 60 and
west of U.S. Highway 31W.

The BREC routes then proceed west from the area near the Tip Top Substation,
paralleling the Tip Top — Cloverport 138 kV Transmission Line and rebuilding
that transmission line for another four to five and one-half miles after it leaves
the Fort Knox Reservation. The BREC routes are focused on paralleling a Big
Rivers Electric Corporation (BREC) 69 kV transmission line which runs roughly
northeast to southwest in eastern Meade County and western Breckinridge
County, an area served by Meade County Rural Electric Cooperative. This BREC
line is a collocation {parallel) opportunity connecting KU’s Tip Top — Cloverport
138 kV Transmission Line with KU’s Hardinsburg — Hardin County 138 kV
Transmission Line. Portions of the routes that make up the BREC basket of
routes parallel natural gas pipelines, local county roads, or pick their way cross-
country through rural residential land uses. The BREC routes parallel KU’s
Hardinsburg — Hardin County 138 kV Transmission Line on the final approach to
Hardin County Substation. Figure 2.5 shows the BREC basket of routes.

2.5.1 Collocation Opportunities
Coliocation opportunities within the BREC basket of routes include:

KU’s Tip Top — Cloverport 138 kV Transmission Line

KU’s Hardinsburg — Hardin County 138 kV Transmission Line
BREC 69 kV Transmission Line

Big Spring Road

several natural gas transmission lines

2.5.2 Route Metrics

There are 54 routing alternatives within the BREC basket of routes. The first two
tables describe the range of impacts to the Built and Natural Environments
within the BREC basket of routes. The routes are also scored against Engineering
Considerations.
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2.6 Cross Over Routes

Routes within the baskets of routes were analyzed within their peer groups to
mitigate the adverse effects on the model resulting from outlier values stretching
data normalization. This allows the best routes within each basket to be more
confidently identified and compared to top routes in the other baskets. There
are, however, a great number of routing alternatives which “cross over” from one
basket to another. We wanted to continue to analyze and evaluate such routes,
but we chose to analyze and evaluate them separately from the “purer” baskets of
routes by putting them in their own basket of “Cross Over Routes.”
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2.6,1 Collocation Opportunities

Collocation opportunities among the Cross Over Routes are essentially the same
as the sum of the cross over opportunities among the five baskets of routes.

2.6.2 Route Metrics

Because these cross over routes originate within one basket and cross over to
another or to several others, they are as varied as all five baskets taken together,
which is to say they are characteristic of the study area in general. They share
nothing more in common, and are assembled into this group simply to ensure
that all practicable routes are analyzed, evaluated, and given an opportunity to
move on to the expert judgment phase of the route selection process.

2.0 Routes Eliminated from Further Consideration
3.1 Routes Incompatible with Fort Knox

Fort Knox Army Reservation determined that routes which follow Tip Top —
Cloverport 138 kV Transmission Line west from Tip Top Substation (Segment 47)
are preferable to the Tip Top South routes. All Tip Top South routes parallel
either a natural gas pipeline (Segment 62) or U.S. 31W (Segment 72) south from
the area around Tip Top Substation. Both of these segments come close to
Godman Army Air Field and to Van Voorhis Manor base housing, as well as to an
elementary school which serves Van Voorhis Manor children. Locating the line
along the west side of US 31W would eliminate tree buffers between housing
units and the highway and army air field. See letter to LG&E from the Garrison
Commander, Fort Knox in the section 10.0 appendix to this report,

This eliminated some 138 routing alternatives from further consideration. Note
that routes which cross over from the East basket or the East-Central basket to
utilize segments of the Tip Top South routes after they leave Fort Knox are not
eliminated; only routing alternatives which utilize Segments 62 or 72 are
eliminated at this point. This cut leaves 1,066 routes (Figure 3.1) which may be
considered to be practicable routes, the term “practicable” in this case meaning
simply “capable of being done.”

3.2 Routes Compatible with Fort Knox
3.2.1 Least Cost Practicable Route

The least cost practicable route was identified at this point. This is Route AQV,
shown in Figure 3.2.1, which is estimated to cost approximately $54,764,303.

3.2.2 Range of Metrics for all Practicable Routes
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Table 3.1 in the digital appendix shows the metrics for the remaining 1,066 Mill
Creek — Hardin County alternatives which are compatible with Fort Knox. These
constitute the universe of practicable routes. Table 3.1(a) in the digital appendix
shows additional route metrics (estimated number of parcels and approximate
acres of new easement required) for the routes which are compatible with Fort
Knox. The first two tables below describe the range of impacts to the Built and
Natural Environments for all practicable routes. All practicable routes are also
scored against Engineering Considerations.
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All available collocation opportunities which work electrically were analyzed and
evaluated and then ranked by percent collocation. The top fifty routes which
maximize collocation are shown in Figure 3.2.3.

Metrics from the top fifty maximum collocation routes considered are presented
below. The first two tables describe the range of impacts to the Built and Natural
Environments for the top fifty maximum collocation routes. The top fifty
maximum collocation routes are also scored against Engineering Considerations.
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4.0 Analysis and Evaluation Model Application

As described in Section 1.3.7, all routes were analyzed and evaluated first by
comparison to their peer routes within each basket of routes or within the cross
over basket. The following sections identify the routes within each basket of
routes {or within the cross over basket) which emerged as a “top five” route
through application of the Analysis and Evaluation Model. Information about
these “Top Fives” routes is provided in Tables 4.1 through 4.5 in the digital
appendix.

4.1 East Routes
4.1.1 Built Environment Perspective

As discussed in Section 1.3.1, the Built Environment perspective considers
impacts to the built environment to be more important than impacts to the
natural environment and more important than engineering considerations. The
Built Environment perspective accomplishes this preference by assigning a
weight to the built environment module that is five times that assigned to the
Natural Environment or Engineering Considerations modules.

The top routing alternatives for the Built Environment perspective within the
East basket of routes were Routes AVD, AVC, AVE, AVF, and AUT. These are
among the top East routes shown in Figure 4.1, Data for the top five Built
Environment routes, taken from the Analysis and Evaluation model, is provided
in Table 4.1 in the digital appendix.

4.1.2 Natural Environment Perspective

As discussed in Section 1.3.2, the Natural Environment perspective considers
impacts to the natural environment to be more important than impacts to the
built environment and more important than engineering considerations. The
Natural Environment perspective accomplishes this preference by assigning a
weight to the natural environment module that is five times that assigned to the
Built Environment or Engineering Considerations modules.

The top routing alternatives for the Natural Environment perspective within the
East basket of routes were Routes AUD, AUL, AUT, AUP, and ATZ. These are
among the top East routes shown in Figure 4.1. Data for the top five Natural
Environment routes, taken from the Analysis and Evaluation model, is provided
in Table 4.1 in the digital appendix.

4.1.3 Engineering Considerations
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As discussed in Section 1.3.3, the Engineering Considerations perspective
considers engineering and technical criteria to be more important than impacts
to the built environment or to the natural environment. The Engineering
Considerations perspective accomplishes this preference by assigning a weight to
the engineering considerations module that is five times that assigned to the Built
Environment or Natural Environment modules.

The top routing alternatives for the Engineering Considerations perspective
within the East basket of routes were Routes AVC, AUL, AUP, AVF, and AUX.
These are among the top East routes shown in Figure 4.1. Data for the top five
Engineering Considerations routes, taken from the Analysis and Evaluation
model, is provided in Table 4.1 in the digital appendix.

4.1.4 Simple Composite

As discussed in Section 1.3.4, the Simple Composite perspective considers
impacts to the built environment, impacts to the natural environment, and
engineering considerations to be equally important. The Simple Composite
accomplishes this by assigning equal weights to each of the three perspectives.

The top routing alternatives for the Simple Composite perspective within the East
basket of routes were Routes AVC, AVD, AUP, AUT, and AUD. These are among
the top East routes shown in Figure 4.1. Data for the top five Simple Composite
routes, taken from the Analysis and Evaluation model, is provided in Table 4.1 in
the digital appendix.

4.1.5 “Top Fives” East Routes

As can be seen from this table, even though there are twenty individual slots in
the East basket of routes “Top Fives” matrix, there are only ten different routes
among the “Top Fives” finalists. This is because some routes appear more than
once in the rankings by perspective and/or in the simple composite.

East Basket
Built Engineering Natural Simple
ROUTE AVD ROUTE AVC ROUTE AUD ROUTE AVC
ROUTE AVC ROUTE AUL ROUTE AUL ROUTE AVD
ROUTE AVE ROUTE AUP ROUTE AUT ROUTE AUP
ROUTE AVF ROUTE AVF ROUTE AUP ROUTE AUT
ROUTE AUT ROUTE AUX ROUTE ATZ ROUTE AUD

4.2 East-Central Routes

4.2.1 Built Environment Perspective
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As discussed in Section 1.3.1, the Built Environment perspective considers
impacts to the built environment to be more important than impacts to the
natural environment and more important than engineering considerations. The
Built Environment perspective accomplishes-this preference by assigning a
weight to the built environment module that is five times that assigned to the
Natural Environment or Engineering Considerations modules.

The top routing alternatives for the Built Environment perspective within the
East-Central basket of routes were Routes ALE, AQL, AME, ANE, and QI. These
are among the top East-Central routes shown in Figure 4.2. Data for the top five
Built Environment routes, taken from the Analysis and Evaluation model, is
provided in Table 4.2 in the digital appendix.

4.2.2 Natural Environment Perspective

As discussed in Section 1.3.2, the Natural Environment perspective considers
impacts to the natural environment to be more important than impacts to the
built environment and more important than engineering considerations. The
Natural Environment perspective accomplishes this preference by assigning a
weight to the natural environment module that is five times that assigned to the
Built Environment or Engineering Considerations modules.

The top routing alternatives for the Natural Environment perspective within the
East-Central basket of routes were Routes YB, QE, QA, SE, and QI. These are
among the top East-Central routes shown in Figure 4.2. Data for the top five
Natural Environment routes, taken from the Analysis and Evaluation model, is
provided in Table 4.2 in the digital appendix.

4.2.3 Engineering Considerations

As discussed in Section 1.3.3, the Engineering Considerations perspective
considers engineering and technical criteria to be more important than impacts
to the built environment or to the natural environment. The Engineering
Considerations perspective accomplishes this preference by assigning a weight to
the engineering considerations module that is five times that assigned to the Built
Environment or Natural Environment modules.

The top routing alternatives for the Engineering Considerations perspective
within the East-Central basket of routes were Routes QI, ALE, QG, SI, and AME.
These are among the top East-Central routes shown in Figure 4.2. Data for the
top five Engineering Considerations routes, taken from the Analysis and
Fvaluation model, is provided in Table 4.2 in the digital appendix.

4.2.4 Simple Composite
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As discussed in Section 1.3.4, the Simple Composite perspective considers
impacts to the built environment, impacts to the natural environment, and
engineering considerations to be equally important. The Simple Composite
accomplishes this by assigning equal weights to each of the three perspectives.

The top routing alternatives for the Simple Composite perspective within the
East-Central basket of routes were Routes AQL, ALE, QI, YB, AME. These are
among the top East-Central routes shown in Figure 4.2. Data for the top five
Simple Composite routes, taken from the Analysis and Evaluation model, is
provided in Table 4.0 in the digital appendix.

4.2.5 “Top Fives” East-Central Routes

As can be seen from this table, even though there are twenty individual slots in
the East-Central basket of routes “Top Fives” matrix, there are only eleven -
different routes among the “Top Fives” finalists. This is because some routes
appear more than once in the rankings by perspective and/or in the simple
composite.

East-Central Basket
Buiit Engineering Natural Simple
ROUTE ALE ROUTE QI ROUTE YB ROUTE AQL
ROUTE AQL ROUTE ALE ROUTE QE ROUTE ALE
ROUTE AME ROUTE QG ROUTE QA ROUTE QI
ROUTE ANE ROUTE SI ROUTE SE ROUTE YB
ROUTE QI ROUTE AME ROUTE Qi ROUTE AME

4.3 West-Central Routes
4.3.1 Built Environment Perspective

As discussed in Section 1.3.1, the Built Environment perspective considers
impacts to the built environment to be more important than impacts to the
natural environment and more important than engineering considerations. The
Built Environment perspective accomplishes this preference by assigning a
weight to the built environment module that is five times that assigned to the
Natural Environment or Engineering Considerations modules.

The top routing alternatives for the Built Environment perspective within the
West-Central basket of routes were Routes AJW, AJU, KY, AJX, and KW. These
are among the top West-Central routes shown in Figure 4.3. Data for the top five
Built Environment routes, taken from the Analysis and Evaluation model, is
provided in Table 4.3 in the digital appendix.

4.3.2 Natural Environment Perspective
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As discussed in Section 1.3.2, the Natural Environment perspective considers
impacts to the natural environment to be more important than impacts to the
built environment and more important than engineering considerations. The
Natural Environment perspective accomplishes this preference by assigning a
weight to the natural environment module that is five times that assigned to the
Built Environment or Engineering Considerations modules.

The top routing alternatives for the Natural Environment perspective within the
West-Central basket of routes were Routes KY, AJW, KW, KZ, and AJX. These
are among the top West-Central routes shown in Figure 4.3. Data for the top five
Natural Environment routes, taken from the Analysis and Evaluation model, is
provided in Table 4.3 in the digital appendix.

4.3.3 Engineering Considerations

As discussed in Section 1.3.3, the Engineering Considerations perspective
considers engineering and technical criteria to be more important than impacts
to the built environment or o the natural environment. The Engineering
Considerations perspective accomplishes this preference by assigning a weight to
the engineering considerations module that is five times that assigned to the Built
Environment or Natural Environment modules.

The top routing alternatives for the Engineering Considerations perspective
within the West-Central basket of routes were Routes AJW, KY, KW, AJX, and
AJU. These are among the top West-Central routes shown in Figure 4.3. Data
for the top five Engineering Considerations routes, taken from the Analysis and
Evaluation model, is provided in Table 4.3 in the digital appendix.

4.3.4 Simple Composite

As discussed in Section 1.3.4, the Simple Composite perspective considers
impacts to the built environment, impacts to the natural environment, and
engineering considerations to be equally important. The Simple Composite
accomplishes this by assigning equal weights to each of the three perspectives.

The top routing alternatives for the Simple Composite perspective within the
West-Central basket of routes were Routes AJTW, KY, KW, AJX, AJU. These are
among the top West-Central routes shown in Figure 4.3. Data for the top five
Simple Composite routes, taken from the Analysis and Evaluation model, is
provided in Table 4.3 in the digital appendix.

4.3.5 “Top Fives” West-Central Routes

As can be seen from this table, even though there are twenty individual slots in
the West-Central basket of routes “Top Fives” matrix, there are only six different
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routes among the “Top Fives” finalists. This is because some routes appear more
than once in the rankings by perspective or in the simple composite.

West-Central Basket
Built Engineering Natural Simple
ROUTE AJW ROUTE AJW ROUTE KY ROUTE AJW
ROUTE AJU ROUTE KY ROUTE AJW ROUTE KY
ROUTE KY ROUTE KW ROUTE KW ROUTE KW
ROUTE AJX ROUTE AJX ROUTE KZ ROUTE AJX
ROUTE KW ROUTE AJU ROUTE AJX ROUTE AJU

4.4 BREC Routes
4.4.1 Built Environment Perspective

As discussed in Section 1.3.1, the Built Environment perspective considers
impacts to the built environment to be more important than impacts to the
natural environment and more important than engineering considerations. The
Built Environment perspective accomplishes this preference by assigning a
weight to the built environment module that is five times that assigned to the
Natural Environment or Engineering Considerations modules.

The top routing alternatives for the Built Environment perspective within the
BREC basket of routes were Routes ADC, ACQ, AGW, ADS, and ACU. These are
among the top BREC routes shown in Figure 4.4. Data for the top five Built
Environment routes, taken from the Analysis and Evaluation model, is provided
in Table 4.4 in the digital appendix.

4.4.2 Natural Environment Perspective

As discussed in Section 1.3.2, the Natural Environment perspective considers
impacts to the natural environment to be more important than impacts to the
built environment and more important than engineering considerations. The
Natural Environment perspective accomplishes this preference by assigning a
weight to the natural environment module that is five times that assigned to the
Built Environment or Engineering Considerations modules.

The top routing alternatives for the Natural Environment perspective within the
BREC basket of routes were Routes HS, G, AGW, BK, and ACQ. These are among
the top BREC routes shown in Figure 4.4. Data for the top five Natural
Environment routes, taken from the Analysis and Evaluation model, is provided
in Table 4.4 in the digital appendix.

4.4.3 Engineering Considerations
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As discussed in Section 1.3.3, the Engineering Considerations perspective
considers engineering and technical criteria to be more important than impacts
to the built environment or to the natural environment. The Engineering
Considerations perspective accomplishes this preference by assigning a weight to
the engineering considerations module that is five times that assigned to the Built
Environment or Natural Environment modules.

The top routing alternatives for the Engineering Considerations perspective
within the BREC basket of routes were Routes G, ACQ, E, HS, and AGW. These
are among the top BREC routes shown in Figure 4.4. Data for the top five
Engineering Considerations routes, taken from the Analysis and Evaluation
model, is provided in Table 4.4 in the digital appendix.

4.4-4 Simple Composite

As discussed in Section 1.3.4, the Simple Composite perspective considers
impacts to the built environment, impacts to the natural environment, and
engineering considerations to be equally important. The Simple Composite
accomplishes this by assigning equal weights to each of the three perspectives.

The top routing alternatives for the Simple Composite perspective within the
BREC basket of routes were Routes ACQ, G, AGW, ADC, and HS. These are
among the top BREC routes shown in Figure 4.4. Data for the top five Simple
Composite routes, taken from the Analysis and Evaluation model, is provided in
Table 4.4 in the digital appendix.

4.4.5 “Top Fives” BREC Routes

As can be seen from this table, even though there are twenty individual slots in
the BREC basket of routes “Top Fives” matrix, there are only nine different routes
among the “Top Fives” finalists. This is because some routes appear more than
once in the rankings by perspective or in the simple composite.

BREC Basket :
Built Engineering Natural Simple
ROUTE ADC ROUTE G ROUTE HS ROUTE ACQ
ROUTE ACQ ROUTE ACQ ROUTEG ROUTE G
ROUTE AGW ROUTEE ROUTE AGW ROUTE AGW
ROUTE ADS ROUTE HS ROUTE BK ROUTE ADC
ROUTE ACU ROUTE AGW ROUTE ACQ ROUTE HS

4.5 Cross Over Routes

4.5.1 Built Environment Perspective
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As discussed in Section 1.3.1, the Built Environment perspective considers
impacts to the built environment to be more important than impacts to the
natural environment and more important than engineering considerations. The
Built Environment perspective accomplishes-this preference by assigning a
weight to the built environment module that is five times that assigned to the
Natural Environment or Engineering Considerations modules.

The top routing alternatives for the Built Environment perspective within the
Cross Over Routes basket of routes were Routes AVD, AVC, AVE, AVF, and AUT.
These are among the top Cross Over routes shown in Figure 4.5. Data for the top
five Built Environment routes, taken from the Analysis and Evaluation model, is
provided in Table 4.5 in the digital appendix.

4.5.2 Natural Environment Perspective

As discussed in Section 1.3.2, the Natural Environment perspective considers
impacts to the natural environment to be more important than impacts to the
built environment and more important than engineering considerations. The
Natural Environment perspective accomplishes this preference by assigning a
weight to the natural environment module that is five times that assigned to the
Built Environment or Engineering Considerations modules.

The top routing alternatives for the Natural Environment perspective within the
Cross Over Routes basket of routes were Routes AUD, AUL, AUT, AUP, and ATZ.
These are among the top Cross Over routes shown in Figure 4.5. Data for the top
five Natural Environment routes, taken from the Analysis and Evaluation model,
is provided in Table 4.5 in the digital appendix.

4.5.3 Engineering Considerations

As discussed in Section 1.3.3, the Engineering Considerations perspective
considers engineering and technical criteria to be more important than impacts
to the built environment or to the natural environment. The Englneermg
Considerations perspective accomplishes this preference by assigning a weight to
the engineering considerations module that is five times that assigned to the Buiit
Environment or Natural Environment modules.

The top routing alternatives for the Engineering Considerations perspective
within the Cross Over Routes basket of routes were Routes AVC, AUL, AUP, AVF,
and AUX. These are among the top Cross Over routes shown in Figure 4.5. Data
for the top five Engineering Considerations routes, taken from the Analysis and
Euvaluation model, is provided in Table 4.0 in the digital appendix.

4.5.4 Simple Composite
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As discussed in Section 1.3.4, the Simple Composite perspective considers
impacts to the built environment, impacts to the natural environment, and
engineering considerations to be equally important. The Simple Composite
accomplishes this by assigning equal weights to each of the three perspectives.

The top routing alternatives for the Simple Composite perspective within the
Cross Over Routes basket of routes were Routes AVC, AVD, AUP, AUT, and AUD.
These are among the top Cross Over routes shown in Figure 4.5. Data for the top
five Simple Composite routes, taken from the Analysis and Evaluation model, is
provided in Table 4.5 in the digital appendix.

4.5.5 “Top Fives” Cross Over Routes

As can be seen from this table, even though there are twenty individual slots in
the Cross Over basket of routes “Top Fives” matrix, there are only thirteen
different routes among the “Top Fives” finalists. This is because some routes
appear more than once in the rankings by perspective or in the simple composite.

Cross Over Routes Basket
Built Engineering Natural Simple
ROUTE AIK ROUTE KU ROUTE HW ROUTE AIK
ROQUTE AGU ROUTE AIK ROUTE KU ROUTE KU
ROUTE ADK ROUTE KS ROUTE IA ROUTE AGU
ROUTE AHA ROUTE HO ROUTE BS ROUTE AGY
ROUTE ADG ROUTE AM ROUTE HO ROUTE AHA

5.0 “Top Fives” Routes

Within each basket of routes, the top five routes in each of the three perspectives
and in the simple composite are the routing alternatives which will be considered
next as semi-finalist routes in an expert judgment phase. There are forty-nine
{(49) such “Top Fives” routes which graduate to further consideration.

All forty-nine “Top Fives” routes are further evaluated within decision matrices
based on the Built Environment (Section 5.1), Natural Environment (Section 5.2),
and Engineering Considerations (Section 5.3).

5.1 Built Environment

Table 5.1 shows all forty-nine of the “Top Fives” routes from the five baskets of
routes ranked against significant built environment criteria.

For all forty-nine “Top Fives” routes, minimum and maximum values are
identified and averages (statistical mean) and standard deviations (STD DEV) are
calculated. The standard deviation is added to the minimum value under each
Built Environment criterion to establish a cautionary threshold.
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Tabie 5.1 Built Environment Screening

= £ E : A‘dﬁ n g

Eg g 23 854 | 38:2

23 82 Zgs | 5855 | J88%

s a oD EB& R e 58%

i & ge 8§5° 558 | Z8zs

£ oS0 | i | Esi

3 2 g 8¢ 2
ROUTE ACO 2 23 0 7
ROUTE ACU 2 21 i 1
ROUTE ADC 0 17 0 7
ROUTE ADS ] 22 0 1
ROUTE AGW 3 18 0 1
ROUTE AdU 0 12 0 4
ROUTE AW 6 13 0 7
ROUTE AJX 2 50 0 4
ROUTE ALE 10 75 a 3
ROUTE AME 9 1 ] 3
ROUTE ANE i 64 4 3
ROUTE AQL 5 75 C P
ROUTE ATZ a8 5314 4 0
ROUTE AUD 08 538 4 0
ROUTE AUL 155 676 2 0
ROUTE AUP 34 144 i 8
ROUTE AUT 32 147 1 [:]
ROUTE AUX 82 284 1 7
ROUTE AVGC 36 199 0 1
ROUTE AVD 11 1658 0 1
ROUTE AVE 18 135 0 4
ROUTE AVF 35 152 ] 4
ROUTE BK 4 48 o 8
ROUTE £ 5 54 0 8
ROUTE G 4 49 0 &
ROUTE HS 5 44 0 8
ROUTE KW 3 44 0 9
ROUTE KY 2 30 9 9
ROUTE KZ 4 76 o 19
ROUTE GA a1 156 2 10
ROUTE QE 48 207 2 10
ROUTE QG 13 106 ) 10
ROUTE Q) 12 101 0 10
ROUTE SE 48 203 p 0
ROUTE 51 14 97 o 10
ROUTE YB 7 101 0 9
ROUTE ADG 3 27 1 1
ROUTE ADK 0 22 1 1
ROUTE AGU 0 15 i 3
ROUTE AGY 5 26 1 1
ROUTE AHA 3 23 1 1
IROUTE AIK 1 15 0 2
ROUTE AM 5 53 5 8|
ROUTE BS 7 58 1 8|
ROUTE HO 2 45 [ 9
ROUTE HW 8 54 1 8
IROUTE 1A 5 43 1 8
ROUTE KS ) 45 0 9
ROUTE KU 3 a1 ) 9
AVERAGE 18.5 1059 0.6 52
MINIVUR 0.0 12.0 0.0 6.0
MAXIMUM 155.0 676.0 40 11.0
STD DEV 30.7 136.6 0.8 3.7
Threshhold 30.7 148.6 0.9 37
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For purposes of further analyzing the forty-nine “Top Fives” routes for impacts to
the Built Environment, the analysis first eliminated considerations pertaining to
proposed developments, proximity to commercial buildings, and proximity to
industrial buildings. These criteria are simply not as significant as, for example,
residences within the proposed right-of-way or building through heavily
residential areas (higher number of homes within 300 feet of the right-of-way),

For routes that have a value beyond one standard deviation in either “residences
within right-of-way” or “proximity to residences (within 300 feet),” those routes
are considered to exceed a cautionary threshold for impacts to the built
environment.

‘Twao other criteria for the built environment are (1) school, church, cemetery, and
park parcels crossed and (2) National Register of Historic Places-listed Structures
and Districts within 3,000 feet of the centerline. These are potentially significant
issues but we are not sure that they automatically rise to the level of directly
affecting residences and crossing through residential neighborhoods. However,
for routes that have a value beyond one standard deviation in both of these
criteria, those routes are considered to exceed a cautionary threshold for impacts
to the built environment.

In Table 5.1, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those values are exceeded under the various
criteria considered, those values are bolded. If a route’s values across the criteria
exceed the threshold values in the manner identified above, the route names
themselves are bolded, and those routes will be considered 1o exceed a cautionary
threshold for impacts to the built environment.

5.2 Natural Environment

Table 5.2 shows all forty-nine of the “Top Fives” routes from the five baskets of
routes ranked against significant natural environment criteria.

For all forty-nine “Top Fives” routes further evaluated, minimum and maximum
values are identified and averages (statistical mean) and standard deviations are
calculated. The standard deviation (SD) is added to the minimum value under
each Natural Environment criterion to establish a cautionary threshold.

For purposes of further analyzing the forty-nine “Top Fives” routes for impacts to
the Natural Environment, this analysis considers all four natural environment
criteria to be equally significant. All routes exceed the cautionary threshold in
either two or three respects. Therefore, for routes that have a value beyond one
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standard deviation in three of the four criteria, those routes are considered to
exceed a cautionary threshold for impacts to the natural environment.

In Table 5.2, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those threshold values are exceeded under the
various criteria considered, those values are bolded. If a route’s values across the
criteria exceed the threshold values in the manner identified above, that is, by
falling above the standard deviation in three or more criteria, the routes
themselves are bolded, and they will be considered to have exceeded the
cautionary threshold for impacts to the natural environment.
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Table 5.2 / Natural Envirenment Screening
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ROUTE ACQ 445,50 40 12.15 103.14
ROUTE ACU 523.67 46 1215 103.14
ROUTE ADC 458.7D 42 11,93 103.14
ROUTE ADS 459,11 40 11.93 103.14
ROUTE AGW 397.61 39 11.93 103.14
ROUTE AJU 429.82 43 14.15 108.75
ROUTE AJW 482.88 40 11.93 104.51
ROUTE AJX 412.63 45 11.83 106,79
ROUTE ALE 327,92 57 12.44 106.79
ROUTE AME 32806 57 12.81 106.79
ROUTE ANE 333.70 57 12.75 108.79
ROUTE AQL 326.55 53 12.05 107,07
ROUTE ATZ 476.42 65 2,94 289,89
|ROUTE AUD 492.83 641 279 246,37
IROUTE AUL 452.51 60 3.14 246.00
ROUTE AUP 540.36 74 2.97 162.70
ROUTE AUT 561,06 72 2.86 455.58
ROUTE AUX 507.52 75 3.25 149,76
ROUTE AVC 515.55 80 3.25 154,80
ROUTE AVD 563.22 83 3.15 148.90
ROUTE AVE 562.59 93 6.07 159.12
ROUTE AVF 512.19 88 6.17 162.02
ROUTE BK 373.59 27 12.62 446.00
ROUTE E 364.26 28 14.95 151.75
ROUTE G 359,98 27 12.83 146.00
ROUTE HS 312.08 26 12.62 146.00
ROUTE KW 321.64 28 14.74 153,22
ROUTE KY 317.36 27 12.62 147.47
ROUTE KZ 327.14 32 12.62 149.65)
ROUTE QA 240.94 39 1278 150.03
ROUTE QE 237.45 37 12.62 148,59
ROUTE QG 246.68 45 15.24 1558.41
ROUTE Qi 242.40 44 13.12 149,66
ROUTE SE 237.58 37 12.99 148.59
ROUTE S} 242,53 44 13.49 149,66
ROUTE YB 241.03 40 12.74 149.93
ROUTE ADG 466.93 46 11.93 105.53
ROUTE ADK 467.77 47 11.93 104.81
ROUTE AGU 464,23 44 12.82 104,61
ROUTE AGY 405.84 43 11.93 105,63
ROUTE AHA 406,68 44 11,93 104,64
ROUTE AIK 402.73 43 12.82 16451
ROUTE AM 381.40 33 12.62 148.39
|ROUTE BS 381.81 31 12.62 148,30
ROQUTE HO 378.71 31 13.51 147.47
ROUTE HW 320.32 30 12.62 148,39
ROUTE A 321.16 31 12.62 147.47
ROUTE KS 321.49 31 15.63 153.22
ROUTE KU 317.24 30 13.51 147.47
AVERAGE 390 46 11 141
MINIMUM 737 26 3 103
MAXIMUM 563 93 16 260
57D DEV 54.8 171 3.8 38.0
Threshhold 332.3 43.1 6.6 1411
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5.3 Engineering Considerations

Table 5.3 shows all forty-nine of the “Top Fives” routes from the five baskets of
routes ranked against engineering and technical criteria.

For all forty-nine “Top Fives” routes, minimum and maximum values are
identified and averages (statistical mean) and standard deviations are calculated.
The standard deviation (SD) is added to the minimum value under each
Engineering Considerations criterion to establish a cautionary threshold.

For purposes of further analyzing the forty-nine “Top Fives” routes for impacts to
Engineering Considerations, this analysis considers first of all that routes
estimated to cost greater than 125% of the estimated cost of the least cost
practicable route (Route AQV, estimated to cost approximately $54,764,303) are
not cost effective. Furthermore, routes should be considered to fail for impacts to
engineering considerations when other of three criteria (length of line, number of
landowners affected, acres of new right-of-way required) also exceed their
standard deviation-based thresholds in specific ways.

It is at least arguable that some combination of these criteria should merit
consideration as a restraint on the requirement for collocation, since the longer a
transmission line is forced to collocate rather than take a more direct approach to
its termination, the more expensive the line, the more land taken from citizens of
the Commonwealth as right-of-way, and the greater number of property owners
it is likely to impact. In fact, no Kentucky landowner already having a
transmission line cross his property could view with equanimity the prospect of
new transmission lines coming at him, unconstrained by cost, length, amount of
parcels affected, or acres of new right-of-way required so long as collocation is
maximized at the expense of these other considerations.

We concur with the KPSC that all “electrically equivalent” transmission line
routes should be evaluated, and with this study of alternatives, they are indeed
analyzed and evaluated. In this analysis, a “Top Fives” route will be considered a
poor route for engineering considerations reasons if

(1) aroute exceeds 125% of the estimated cost of the least cost
practicable route (Route AQV at $54,764,303). This would affect
routes estimated to cost more than $68,455,379, or $13,691,076 more
than Route AQV);

(2) aroute exceeds the standard deviation-based threshold for total
estimated cost and also exceeds the standard deviation-based
threshold for (a) length of line, (b) number of parcels affected, or {c)
acres of new easement required;
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(3) aroute exceeds the standard deviation-based threshold for all three
of the standard deviation-based thresholds for (2) length of line, (b)
number of parcels affected, and (¢) acres of new easement required.

In Table 5.3, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those values are exceeded under the various
criteria considered, those values are bolded. If a route’s values across the criteria
exceed the threshold values in the manner identified above, that is, by falling
above the standard deviation in three or more criteria, the routes themselves are
bolded, and they will be considered to have failed the first cut in the engineering
considerations evaluation.
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Tabte 5.3 | Engineering Considerations Screening
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ROUTE ACQ 56,52] 40.69% 57.08% 97.79%; $74,5688,719| 36.2% 118  812.81
ROUTE ACU 55,53| 35.15% 5185%| 87.00%] $73,144,888| 33.6% 126] 87297
ROUTE ADC 54.05; 35.11% 46.46%| 8257%| $71,488,948; 30.5% 116 837.08
ROUTE ADS 85413 36.06% 42 66%] 78.72%| $72,272,345] 32.8% 121 839.03
ROUTE AGW 51,55 3r.87% 34.14%) 72.01%) $65,836,908| 27.5% 108 776.48
ROUTE AJU 41871 17.05% 3B8.81%! 55.86%; $56,742,836 3.6% 110l 84184
ROUTE AdW 43,88 29.26% 37.03%| 66.29%] $60,973,719| 11.3% 104]  752.48
ROUTE AJX 44.35; 21.74% 36,64%| 58.38%| $60,786,866] 11.0% 1610 54145
IROUTE ALE 40.34]  10.29% 44.92%1  5521%1 $63,018,245; 151% 198] 877.33
ROUTE AME 40.87| 10.15% 44.73%| 54.88%) $66,172,832] 20.8% 200] 890.18
ROUTE ANE - 40,41 7.92% 44.32%% 52.24%j $64,056,129] 17.0% 180| 902,06
ROUTE AQL 3849 8.31% 5511%| 63.42%| $59,063,247 7.8% 175 855.52
ROUTE ATZ 44,01 {.00% 76.98%| 76.98%] $78,488,555| 43.3% 739] 1066.91
ROUTE AUD 44,60 0.06% 83.50%| 83.50%)| $80,545,031F 4A71% 7511 1081.21
ROUTE AUL 40,72 0.00% 03.39%; ©3.39%; $75,661,706] 38.2% 681] 987.15
ROUTE AUP 45,70 0.00% 80.11%) 50.11%| $65,275,814] 10.2% 388} 1107.88
ROUTE AUT 46.07 0.00% 42.74%F 42.74%] $68,433,328| 25.0% 406| 1116.85
ROUTE AUX 46.78 0.00% 73.22%] 73.22%| $67,137,008] 226% 540! 1134.06
ROUTE AVC 46,58 0.00% 81.67%| B8167% $60,685,362] 10.8% 398 1129,21
ROUTE AVD 48.06 0.00% 56.26%| 56.26%)| $69,636,782; 27.2% 368! 1165.09
ROUTE AVE 54.39 0.00% 74.54%] 74.54% $73,856,378] 34.9% 397] 1318.55
ROUTE AVF 53.43 ¢.00% 91.13%!  91.13%| $66,271,710] 21.0% 405] 1295.27
ROUTE BK 52,201 37.39% 38.93%] 76.32%] $72,402,291| 32.2% 143 782,24
ROUTE £ 54.82) 41.96% 5502%| 96.97%| $76,022,034! 38.8% 180 771.38
ROUTE G 54,59 42.13% 54.04%] 96.17%] $74,724,438] 36.4% 138] 76582
ROUTE HS 49,62 39.34% 20.80%| 89,23%| $69,981,206: 2V.8% 131 729.70
ROUTE KW 42181  30.44% 33.52%] 63.96%! $62,443,198] 14.0% 148 711.27
ROUTE KY 41.85]  30.61% 32.13%| B2.74%| $6%,124,054] 11.6% 126]  705.70
ROUTE KZ 42428 22.73% 31.78%) 5450%| $80,870,262] 11.1% 183] 79467
ROUTE QA 38.39) 10.81% 36,08%| 46.89%| $66,522,120) 21.5% 2790 830.06
ROUTE QE 37.83;  10.97% 36.61%) 47.58%! $66,515,994] 215% 346] 81548
ROUTE QG 3B.64] 10.74% 41.43%| 52.17%| $64,376,228 17.6% 2427 836,12
ROUTE Qi 38,411  10.80% 36.069%] ©0.77%! $63,067,687| 15.2% 220 83055
ROUTE SE 38.36] 10.82% 36.52%| 47.34%| $69,649,2721 27.2% 348 £820.33
ROUTE 8l 38.94] 10.86% 39.83%] 50.49%] $66,219,303] 20.8% 222| 84339
ROUTE YB 36.56 8.75% 50.44%| 59.19%| $59,138.791 B.0% 1971 808.73
ROUTE ARG 52.11] 24.64% 53.50%| 78.14%] $68,983,012] 26.0% 141 952.0
ROLUTE ADK 50.95! 2520% 49,28% T4.48%)| $67,838,885] 23.9% 140 923.9
ROUTE AGU 50.04| 25.66% 46.14%| 71.80% $66,872,241} 22.1% 128 901.8
ROUTE AGY 49.61] 25.88% 41,08%; B66.94%; $67,325,163] 228% 133 891.4
ROUTE AHA 48.45 26.50% 36.33%| 62.83%| $66,185,518] 209% 132 863.3
ROUTE AIK 47.46] 27.05%; 87.08%| ©64.14%| $64,431,826] 17.7% 115 83¢.3)
ROUTE AM 50.18] 25.59% 50,04%| 75.63%| $69,006,945! 26.2% 163 905.2
ROUTE BS 50.26] 25.65% 45.94%| 71.49%) $69,870,024] 27.6% 167 907.2
ROUTE HO 48.11| 26.69% 42.24%| 68.83%| $66,987,119 22.3% 150 855.0
ROUTE HW 47.68] 26.93% 36.01%: 63.84%! $67,444,235| 23.2% 155 844.6
ROUTE IA 46,52 27.60% 31.88%! 59.48%| $66,303,710] 21.1% 154 816.5
ROUTE K$ 45765 28.06% 33.85%| 51.91%| $65,855,714| 20.3% 156 798.1
ROUTE KU 45.531  28.20% 32.57%| 60.77%| $64,568,932;, 17.9% 127 7925
AVERAGE 46 19.44% 47.97%| 67.40%| $67.407,536 235 895
W NIMILIM 37 ¢.00% 29.89%1  42.74% 356,742,836 104 708
MAXIMUM 57| 42.13% 93.39%] 07.78%] $60,545,031 751 1310
STD DEV 551 13.64% 16.87%; 14.20%; $5,147,249 160.5 140.6
Threshhold 42.12| 28.49%| 77.53%| 83.59%| $61,890,085 25%| 264.5 846.3

Route Analysis and Evaluation
Miil Creek ~ Hardin County 345 kV Transmission Line

December 2005

38




5.4 Routes Screened Against All Three Perspectives

Following the individual perspective screenings as described in Sections 5.1
through 5.3, the routes were then ranked in a simple matrix with either an “X”
indicating that the route failed the first cut in the evaluation by that perspective,
or with no mark, indicating that the route fell within the range of acceptable

levels of impact as defined for that perspective. The results are shown in Table
5.4, Screening Against All Three Criteria.

As can be seen in Table 5.4, once the “Top Five” routes were ranked in

competition with this smaller subset of better routes, the evaluation concluded
that

o eleven of the “Top Five” routes performed poorly in all three perspectives;

o sixteen “Top Five” routes performed poorly in two of the three
perspectives; '

e sixteen “Top Five” routes performed poorly in one of the three
perspectives; and,

¢ six “top Fives” routes performed well enough in each perspective to rank
among the better routes in all three perspectives.

These six “top Fives” routes which performed well in all three perspectives are
considered to be semi-finalist routes which will be evaluated in a manner similar
to that in which the original field of forty-nine “Top Fives” routes was winnowed
down to these six semi-finalist routes.
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Table 54 Screening Against All Three Criteria

Built

Natural

"—Engineering

Composite

ROUTE ACQ

ROUTE ACU
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ROUTE ADC
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6.0 Semi-Finalist and Finalist Routes Evaluated

6.1 Built Environment

Table 6.1 shows the six semi-finalist routes again ranked against significant built
environment criteria.

For all six semi-finalist routes, minimum and maximum values are again
identified and averaged (statistical mean) and standard deviations are calculated.
As before, the standard deviation (STD DEV) is added to the minimum value
under each Built Environment criterion to establish a cautionary threshold.

As before, for routes that have a value beyond one standard deviation in either
“residences within right-of-way” or “proximity to residences (within 300 feet),”
those routes are considered to exceed a cautionary threshold for impacts to the
built environment.

In Table 6.1, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those values are exceeded under the various
criteria considered, those values are bolded. If a route’s values across the criteria
exceed the threshold values in the manner identified above, the routes
themselves are bolded, and they will be considered to exceed a cautionary
threshold for impacts to the built environment.

Tabie 6.1 / Built Environment Screening
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ROUTE AJU o 12 0 4
ROUTE AJW 0 13 0 2
ROUTE AQL 5 75 0 2
ROUTE KY 2 39 0 9
ROUTE KZ 4 76 0 11
ROUTE YB 7 101 0 o1
Average 3 53 0 5]
Minimum 0 12 0 2
Maximum 7 101 G 11
STD DEV 2.6 33.6 0.0 3.6
Threshold 2.6 45.8 0.0 5.6
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Three of the six routes (AQL, KZ, and YB) exceed both significant cautionary
thresholds; Route KY exceeds the NRHP-listed resources threshold.

6.2 Natural Environment -

Table 6.2 shows the six semi-finalist routes again ranked against significant
natural environment criteria.

For all six semi-finalist routes, minimum and maximum values are again
identified and averaged (statistical mean) and standard deviations are calculated.
As before, the standard deviation (STD DEV) is added to the minimum value
under each Natural Environment criterion to establish a cautionary threshold.

As before, those routes which have a value beyond one standard deviation in
three of the four criteria are considered to exceed a cautionary threshold for
impacts to the natural environment.

In Table 6.2, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those values are exceeded under the various
criteria considered, those values are bolded. If a route’s values across the criteria
exceed the threshold values in the manner identified above, the routes
themselves are bolded, and they will be considered to exceed a cautionary
threshold for impacts to the natural environment.

Table 6.2 / Natural Environment Screening
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ROUTE AJU 429.82 43 14.15 108.73
ROUTE AJW 402.88 40 11.93 104.681
ROUTE AQL 326.55 53 12.05 107.07
ROUTE KY 317.36 27 12.62 147 .47
ROUTE KZ 327.11 32 12.62 149.65
ROUTE YB 241.03 40 12.74 149.93
Average 340.79 39.2 12.68 127.91
Minimum 241.03 27 11.93 104.61
Maximum 429,82 53 14.15 149.93
STD BEV 61.47 8.2 0.72 21.16
Threshold 302.50 35.2 12.66 125.77
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Two of the six routes (AJU and YB) exceed three of the four natural environment
criteria.

6.3 Engineering Considerations

Table 6.3 shows the six semi-finalist routes again ranked against significant
engineering criteria.

For all six semi-finalist routes, minimum and maximum values are once again
identified and averaged (statistical mean) and standard deviations are calculated.
As before, the standard deviation (STD DEV) is added to the minimum value
under each Engineering Considerations criterion to establish a cautionary
threshold.

In Table 6.3, the standard deviation and threshold values are provided along the
bottom rows of the table. Where those values are exceeded under the various
criteria considered, those values are bolded. If a route’s values across the criteria
exceed the threshold values in the manner identified above, the routes
themselves are bolded, and they will be considered to exceed a cautionary
threshold for impacts to the natural environment.

Table 6.3 / Engineering Considerations Screening
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ROUTE AJU 41.87 17.05% 38.81%| 55.86% 1.43%} $56,742,836 110 841,94
ROUTE AdW 43.88 29.26% 37.03% 665.29% 1.37%| $60,973,719 104 752.48
ROUTE AQL 38.49 8.31%} 5511%| 63.42% 3.35%| $59,063,247 175| 855,52
ROUTE KY 4195 30.61% 32.13% 62.74% 3.00%| $61,124,054 128 705.70
ROUTE KZ 42.42 22.73% 31.78%] 54.50% 2.97%| $60,870,262 183 794.67
ROUTE YB 36.56 8.75% 50.44%| 959.19% 5.33%]| $59,138,791 197 808.73
Average 40.86 18.45% 40.88% 80.34% 2.91%| $59,652,152 149.2 793.17
Minimum 36.56 8.31% 31.78% 54.50% 1.37% $56,742,836 104.0 705,70
Maximum 43.88 30.61% 55.11%]| 66.29% 5.33%] $61,124,054 197.0 855,562
STD DRV 2.51 8.90% 8.87% 4.21% 1.33% $1,5653,024 37.0 51.34
Threshold 39.07] 21.70%] 46.23%! 62.09% 4.00%]| $58,295,859 141.0f 757.04

Five of the six routes exceed the total project costs threshold. Three of those five
routes also exceed both the number of parcels affected and the acres of new
easement cautionary thresholds, and are therefore considered to be poorer routes
than the other three with respect to engineering considerations.
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6.4 Semi-finalist Routes Screened Against All Three Perspectives

Following the re-screemings against the three perspectives as described in
Sections 6.1 through 6.3, the routes were again ranked in a simple matrix with
either an “X” indicating that the route exceeded the cautionary threshold for that
perspective, or with no mark, which indicates that the route fell within the range
of acceptable levels of impact as defined for that perspective. The results are
shown in Table 6.4, Screening Against All Three Criteria.

Table 6.4 / Screening Against All Three Perspectives

Buiit Naturai Engineering Composite
ROUTE AJU X
ROUTE AJW
ROUTE AQL X X
ROUTE KY
ROUTE KZ X X
ROUTE YB X X X

As can be seen in Table 6.4, once the semi-finalist routes are ranked in
competition with one another, the evaluation concludes that

¢ one semi-finalist route, Route YB, exceeded the cautionary threshold in all
three perspectives;

¢ two of the semi-finalist routes, Routes AQL and KZ, exceeded the
cautionary threshold in two of the three perspectives;

o one semi-finalist route, Route AJU, exceeded the cautionary threshoid in
only one of the three perspectives; and,

¢ two semi-finalist routes, Route AJW and Route KY, did not exceed the
cautionary threshold in any of the three perspectives.

The semi-finalist routes which exceeded the cautionary threshold in two or three
of the screenings were eliminated from further consideration. The other three
routes are considered to be finalist routes.

6.5 Finalist Routes Discussion

These three finalist routes are very closely related, being three different variations
on the same route, Nevertheless, there are important distinctions to be made
regarding the three routes and the decision to build one of them.

6.5.1 Built Environment

Table 6.5.1 shows the three finalist routes compared with respect to impacts on
the built environment.
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Table 6.5.1 Finalist Built Environment Screening
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ROUTE AJU ] 12 0 4
ROUTE AJW 0 13 0 2
ROUTE KY 2 39 0 ol
Average 1 21 0 5
Minimum 0 12 0 2
Maximurm 2 39 0 9
SD 0.9 12.5 0.0 29
Threshold 0.9 24.5 0.0 49

With one minor exception, Route AJU [Figure 6.5.1(a)] is the route originally
proposed to KPSC as the preferred route for this project; the exception is a route
change which avoids a pond where a whooping crane was previously observed.
Route AJW [Figure 6.5.1(b}] is identical to Route AJU except that, after crossing
Salt River Road, it continues in a more or less southerly direction for 4.34 miles,
passing to the east of Mays Run and arriving at the Hardinsburg — Hardin County
138 kV Transmission Line. In contrast, after crossing Salt River Road, Route
AJU turns roughly southeast, taking a more direct cross-country route for 8.0
miles towards Hardin County Substation. These different route segments
account for the differences between Route AJU and AJW which can be seen in
the tables that follow.

Like Route AJW, Route KY [Figure 6.5.1(¢)] is yet another version of Route AJU.
Along the southern portion of the route, Route KY is identical to Route AJW,
proceeding in a more or less southerly direction after crossing Salt River Road,
passing to the east of Mays Run, and arriving at the Hardinsburg ~ Hardin
County 138 kV Transmission Line. However, Route KY differs from both Routes
AJU and AJW at the northern end of the project area, where it follows gas
pipelines and Dixie Highway (U.S. 31W) southeast towards the town of West
Point after leaving Mill Creek Generating Station. It is in these segments that
Route KY picks up greater impacts to residential land uses, a greater number of
properties, historic resources around the town of West Point, and floodplains.

Table 6.5.1 shows that Route KY requires two relocations and comes within 300
feet of three times as many homes as Route AJU and AJW. Route KY also comes
closer to the West Point historic district as well as the individual resources
located there. In the built environment perspective, Routes AJU and AJW avoid
residences, community-oriented land uses, and potentially affect fewer National
Register-listed historic resources.
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On balance, Route KY appears to be the least desirable finalist route from a built
environment perspective, while Routes AJU and AJW appear to do an equally
good job at avoiding impacts to the built environment.

6.5.2 Natural Environment

Table 6.5.2 shows the three finalist routes compared with respect to impacts on
the natural environment.

Table 6.5.2 Finalist Natural Environment §creening
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ROUTE AJU 429.82 43 1418 108.73
ROUTE AJW 402.88 40 11.83 104.61
ROUTE KY 317.36 27 12.62 147.47
Average 383.35 36.7 12.90 120.27
Minimumn 317.36 27 11.93 104.61
Maximum 429.82 43 14.15 147 .47
sSD 47.95 6.9 0.93 19.31
Threshold 365.30 339 12.86 123.92

In the natural environment, Route AJU picks up additional impacts to wetlands
and stream crossings in its last cross county turn towards Hardinsburg — Hardin
County Transmission Line and Hardin County Substation. This would be
especially true after the route crosses St. John Road and passes to the south of
West Rhudes Creek The other two routes score somewhat better in the natural
environment category because they continue south after crossing Salt River Road,

generally staying on higher ground.

Route KY affects about 100 acres less of forested lands due to its paralleling gas
pipelines through a more intensively developed area in the northern part of the
project area. Where all three routes leave Mill Creek Generating Station, Routes
AJU and AJW go farther south than Route KY before turning west, where they
cross more undeveloped, forested areas. The existing transmission line which
Routes AJU and AJW parallel through this area crosses near or over Cow Branch,
Knob Creek, Salt River, and various minor tributary streams, driving up the
counts for natural forest acres affected and stream crossings. On the other hand,
Route KY crosses significantly greater areas of floodplain than do Routes AJU or

AJW,

Route Analysis and Evaluation
Mili Creek — Hardin County 345 XV Transmission Line
December 2005

46



On balance, Route AJU appears to be a somewhat less desirable finalist route
from a natural environment perspective, while Route KY appears to do a better
job at avoiding impacts to the natural environment.

6.5.3 Engineering Considerations

Table 6.5.3 shows the three finalist routes compared with respect to Engineering
Considerations.

Table 6.5.3 Finalist Engineering Considerations Screening
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228 T |ET% | _®Pel| E38 |EC3,.| <« T8z
E9 2 S gou S2osg8| 833 | 88L& =2 EG|E8 o
255 5 5 oEJd|l GoBXE| b | 65808 58 gL} 2= a8
538 g SrEicloreoaS| doew |axow e O fsl &%
iROUTE AJU 41.87 17.05% 38.81% 55.86% 1.43%] $56,742,836] 110} 841,94
ROUTE AJW 43.88 29.26% 37.03% 66.29% 1.37%| $60,973,719] 104] 75248
ROUTE KY 41.95 30.61% 32.13% 62.74% 3.00%] $61,124,054| 126] 705.70
Average 42 57 25.64% 35.99% 61.63% 1.93%] $59,613,536] 113.3] 766.71
IMinimum 41.87 17.05% 32.13% 55.86% 1.37%] $58,742,836{ 104.0| 705.70
Maximum 43.88 30.61% 38.81% 66.29% 3.00%|] $61,124,054| 126.0] 841.94
SD 0.93 6.10% 2.82% 4.33% 0.76% $2,030,820] 93 56.62
Threshold 42.80 24.51% 35.99% 61.96% 2.25%] $58,773,6558/113.3] 762.22

Route AJU rebuilds less of the Hardinsburg — Hardin County 138 kv
Transimnission Line, resulting in a greater number of acres of new right-of-way
required (841.94 acres) and the least percentage of rebuild/paralleling (55.9%) of
the three finalist routes. However, at an estimated cost of $56,742,836, it is
about $4.23 million less expensive than Route AJW and affects fewer property
owners than Route KY.

Route AJW is the route having the greatest percentage of collocation (66.3%) of
the three finalist routes. However, it is about two miles longer and is estimated
to cost $60,973,719, or about $4,231,000 more than the most cost-effective
finalist route, Route AJU.

Route KY is the most expensive of the three finalist routes ($61,124,054) and
affects the greatest number of property owners (126). At 62.74% rebuild or
paralleling existing utilities, it has better collocation than Route AJU but not as
good as Route AJW.

On balance, Route AJU appears to be the most cost-effective route from an
engineering considerations perspective. Route AJW is more expensive, but
achieves a greater percentage of collocation and requires less new easement.
Route KY appears to be the most expensive of the finalist routes and its
alignment affects the most property owners.
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6.5.4 Findings

The difference among the three finalist routes is largely a difference between a
route which appears to minimize environimental impacts (Route KY) and routes
which appear to minimize impacts to the built environment (Routes AJU and

Routes AJU and AJW affect larger areas of forested lands and a greater number
of stream crossings. These are not negligible effects; however, the impacts to
these resources can be mitigated through sensitive land clearing techniques,
establishment of buffer areas, and standard long-term vegetation management
practices. Impacts to residences and communities of the kind created by Route
KY are more difficult to ameliorate.

On balance, with greater impacts to residences within the right-of-way,
residences within 300 feet, and historic properties listed on the National
Register, as well as greater estimated cost and greater estimated number of
properties affected, Route KY is the least reasonable of the three finalist routes.

Routes AJU and AJW are reasonable routes which are clearly superior to Route
KY in terms of the built environment and engineering considerations. Route
AJW is about two miles (5%) longer and $4,231,000 (7%) more expensive. For
that extra two miles in length and additional four and a quarter million dollars,
Route AJW buys an additional ten percent of collocation over Route AJU.

Proposed Routes. This analysis and evaluation report validates and confirms
LG&E/KU’s conclusion that Route AJU is a reasonable route which meets the
goals of the project while avoiding a wasteful duplication of facilities.

Alternatively, for a better collocation ratio and somewhat improved natural
environment metrics, this analysis and evaluation report validates and confirms
LG&E/KU’s conclusion that Route AJW is a reasonable and acceptable
alternative.

.0 Conclusion

This report represents a reasoned and good faith effort to validate and confirm
LG&E/KU’s conclusions regarding the reasonableness of Routes AJU and AJW as
routing alternatives. This conclusion is based on analyzing and documenting

with careful consideration the same routes and the same metrics available to
LG&E/KU.

At 55.86% collocation, Route AJU appears to comply with KPSC's statutory
requirement for identifying and seriously evaluating collocation wherever
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collocated lines are electrically equivalent. Route AJU’s more expensive sister
route, Route AJW, is a reasonable and acceptable alternative, should KPSC wish
to achieve greater collocation at higher cost._
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Figure 1.0 Project Area
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Figure 1.2 Existing Electric Power and Natural Gas Lines

Route Analysis and Evaluation
MiH Creek - Hardin County 345 kV Transmission Line
December 2005

52



i S ¥ I
y =r“  Okolona

e i

; ) dalé

Harrison
County

Mlli Creek

o e .
: T -

s West \
z"“fPomt { Bullitt
i

Muldraugh '\«-"Mm\. County

\ i
- e
N M e & ¢ L iTeTopss | ey
T Cuodnty Fot Fort Knox

e = g‘g .

~ Knox Milt '&ary
Reservatmn

lrvmgton N /»’“ N A
\\ 4
N /
N, 7
“
f\‘\ _______
. N e
’ el
’ e
’ K
7/ /
i /
Fatsl 7
e /
s / 1
I i
ST
JI._(:.. Q‘ ;f
~ /
! = /
—“"‘-—\_{{E‘_hg‘mh'/’ -
QO TS
4 7 -
i N
,, ‘7“ i T
! / P A - i
A Macdin N . A
’ / Countys ————Zis IR R S
/:‘ - Hardm County SIS | f . S Larue
/ S M RS &b urty -
4 N, )__,___,_\*5..,._..—\_* | '{""\ -
’ Q CR e e - s
Legend . \\ ‘5\{:‘ |§ MMMMM ST "H?ggfny’"e
P & ! @ ,..""
—— Existing Pipetines A e e ! el
P S N - ?0‘6 \ i e
= Existing Efectric BRI TR s ; e
Transmisston Lines . N : ' ’
, . N ; Sonora
7 \\. "‘ Ay e
-
Mill Creek - Hardin County FIGURE 1.2
Existing Electric Power 345 kV Transmission Line

and Natural Gas Lines

PHGTO SCIENCE.’

Lamlvzat




Figure 2.0(a) All Routes Evaluated
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Figure 2.0(b) Overview of Baskets
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Figure 2.0(c) Overview of Baskets and Collocation Opportunities
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Figure 2.1 East Basket
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Figure 2.2 Tip Top South Basket
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Figure 2.3 East-Central Basket
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Figure 2.4 West-Central Basket
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Figure 2.5 BREC Basket
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Figure 3.1 All Routes Compatible with Fort Knox
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Figure 3.2.1 Least Cost Practicable Route
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Figure 3.2.3 Top Fifty Routes with Maximum Collocation
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Figure 4.1 Top East Routes
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Figure 4.2 Top East-Central Routes
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Figure 4.3 Top West-Central Routes
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Figure 4.4 Top BREC Routes
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Figure 4.5 Top Crossover Routes
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Figure 6.5.1(a) Route AJU

Route Analysis and Bvaluation
Mill Creek ~ Hardin County 345 kV Transmission Line
December 2005
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Figure 6.5.1(b) Route AJW

Route Analysis and Evaluation
Mill Creek ~ Hardin County 345 kV Transmission Line
December 2005

70



Brandenburg

Legend
e Existing Pipelines

— Existing Electic
Transmission Lines

Route AJW

lVIlll Creek i

[E— PR—Y

FartKn@x
Malaﬁ”’ry

Fort
+ Knox

Radchff

"Mill Creek - Hardin County

Rasewatmn'

Grass PRY
3
o

Elizabethtown

, .

Lebanon
Uuncﬁonﬂ

=

o’!l(fflhc:_‘:‘_.
iy
Sty

Hodgen He/

;. Sonora

W Mﬂes

1"=45 Miles

345 kV Transmlssaon Lme

FIGURE 6.5.1(b)

PHOTO SCIENCE

Find sl Solihrrr




Figure 6.5.1(c) Route KY
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9.0 List of Digital Tables

These are very large tables of data. All tables referenced here are available on CD in a
digital appendix.

Table 2.0 Route Segments
(digital appendix)

Table 3.1 Routes by Segments
(All routes compatible with Fort Knox)
(digital appendix)

Table 3.1(a) Additional Route Metrics
(digital appendix)

Table 3.2.3 Top 50 Routes for Maximum Collocation
(All Routes Compatible with Fort Knox)
(digital appendix)

Table 4.1 Metrics for East Routes
(digital appendix)

Table 4.2 Metrics for East-Central Routes
(digital appendix)

Table 4.3 Metrics for West-Central Routes
(digital appendix)

Table 4.4 Metrics for BREC Routes
(digital appendix)

Table 4.5 Metrics for Cross Qver Routes
(digital appendix)
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10.0 Appendix; Correspondence from Ft. Knox
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11.0 Appendix: Metadata
Built Environment
Residences within ROW

Centroids of houses were identified and heads up digitized using ArcGIS from
2004 aerial photography created by USDA-FSA Aerial Photography Field Office.
Houses that fell inside of the approximate ROW needed were counted for each
segment.

Proximity to Residences (within 300 feet)

Centroids of houses were identified and heads up digitized using AreGIS from
2004 aerial photography created by USDA-FSA Aerial Photography Field Office.
Houses that fell within 300 feet of the edge of right-of-way were counted for each
segment.

Proposed Developments

Boundaries for Proposed Developments were identified and heads up digitized
using ArcGIS from 2004 aerial photography created by USDA-FSA Aerial
Photography Field Office and parcel data acquired from the county PVA offices.
Areas that were identified as being under construction from the photography; or
areas that had parcels subdivided from the PVA data, where construction hadn’t
yet occurred, where included. Proposed Developments were counted for each
segment where the approximate easement crossed.

Proximity to Commercial Buildings within 300 feet

Centroids of Commercial Buildings were identified and heads up digitized using
ArcGIS from 2004 aerial photography created by USDA-FSA Aerial Photography
Field Office. Commercial Buildings that fell within 300 feet of the edge of right-
of-way were counted for each segment.

Proximity to Industrial Buildings within 300 feet

Centroids of Industrial Buildings were identified and heads up digitized using
ArcGIS from 2004 aerial photography created by USDA-FSA Aerial Photography
Field Office. Industrial Buildings that fell within 300 feet of the edge of right-of-
way were counted for each alternative segment,

Schools, Churches, Cemeteries, and Parks Crossed

Schools, Churches, Cemeteries, and Parks were identified using map layers from
ESRI’s Data and Maps Media Kit, as well as photo interpretation from the 2004
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USDA-FSA Aerial Photography Field Office Photography and PVA data from
individual counties. Schools, Churches, Cemeteries, and Parks were counted for
each alternative segment that’s approximate easement crossed.

NRHP Listed Structures and Districts (3000 feet from edge of R/W)

NRHP Listed Structures and Districts map layers were downloaded from the
National Park Service National Register Information System. Resources that fell
within 3000’ of the approx. easement were counted for each alterative segment.

Natural Envirenment
Natural Forests

Forested Areas were identified and heads up digitized using ArcGIS from 2004
aerial photography created by USDA-FSA Aerial Photography Field Office. Acres
of natural forested areas were calculated for each alternative segment within the
approximate easement area.

Stream and River Crossings

Streams and Rivers map layers were downloaded from the University of
Kentucky, Kentucky Geological Survey, Maps and GIS webpage (NHD 24k
Streams of Kentucky). Streams and Rivers were counted for each alternative
segment.

Wetland Areas

Wetland map layers were downloaded from the Kentucky Natural Resources &
Environmental Protection Cabinet (Kentucky’s Wetlands). Ponds, Lakes, and
Rivers were removed from the layer to leave only wetlands. Acres of wetlands
areas were calculated for each alternative segment within the approximate
easement area.

Floodplain
Floodplain map layers were downloaded from the Kentucky Division of
Geographic Information Systems (FEMA Q3 Data). Acres of floodplain were

calculated for each alternative segment within the approximate easement area.

Engineering Considerations

Percent of Routes Rebuilt with Existing T/L

Existing Transmission Lines were acquired from the Kentucky Public Service
Commission (“eline” shape file). Also, more detailed alignments were obtained
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from LG&E/KU. Sections of the alternative segments that were identified as
rebuild opportunities by LG&E/KU were classified as rebuild sections. Lengths
were calculated for these sections.

Percent of Routes Parallel with Existing Utilities

Existing Transmission Lines were acquired from the Kentucky Public Service
Commission (eline). Existing gas pipelines were identified from USGS 7.5 min
Quadrangles and from the Pennwell MapSearch transmission pipeline map layer.
The location of the gas pipelines were verified with the aerial photography
created by USDA-FSA Aerial Photography Field Office. Sections of the
alternative segments that paralleled these existing utilities were classified as
utility parallel sections. Lengths were calculated for these sections.

Percent of Routes Parallel with Roads

Roads were acquired from the Kentucky Division of Geographic Information
Systems (transportation). Sections of the alternative segments that paraileled
roads were classified as road parallel sections. Lengths were calculated for these
sections.

Total Project Costs

Total project cost was calculated for each route based on unit price information
from LG&E/KU. These costs were based on information calculated such as
length, length of rebuild sections, length of single pole sections, length across
Fort Knox, easement amount on Fort Knox, number and degree of angles,
number of parcels, and acreage to be cleared. Also property values were
estimated based on the Fair Market Value from the PVA’s.
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12.0 Appendix: Resume of Principal Investigator
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CLAYTON M DOHERTY

LINEAR PROJECTS, INC. 912.354.7565
608 Herb River Drive . Cell: 912.224.5988
Savannah, GA 31406 e-mail: linearprojects@bellsouth.net

Experience

Expertise

Policy Groups

Employment

Education

Environmental & Regulatory Coordinator, electric transmission line and
substation projects (1986-2001; 2005 — present). Manage land planning and
environmental and regulatory compliance activities on over one hundred
thirty significant electric utility projects ($300,000 - $56,000,000). Conduct
land use analysis; identify regulatory requirements; siting and routing
studies; obtain local, state, and federal approvals. Prepare environmental
reports and environmental assessments. Public scoping meetings, public
officials briefings, agency coordination, expert witness testimony.

Senior Planner, City of Key West: zoning and land use, variance analysis, and
development plan review. Prepare staff reports to planning board and city
commission. Update City of Key West 2004 Statistical Abstract. State and
federal emergency management training and exercises. Migrate planning
department GIS software from ArcView 3.3 to ArcGIS 8.2.

Prepare alternatives analyses and site/route selection documentation.
Identify federal, state, and local government regulatory requirements.
Initiate and manage contracts for environmental, cultural resource, and
special needs surveys. Present land use and environmental considerations in
project team meetings, public meetings, elected officials briefings, and
government agency consultations. Develop and implement strategies for
resolving complex regulatory compliance issues. Prepare environmental
reports, environmental assessments and regulatory permit applications.

Technical editing of complex environmental and planning documents.

Analyze zoning and land use issues. Research and apply land development
regulations. Determine project consistency with local government
comprehensive plans.

Secretary-Treasurer and Board Member, The National Wetlands Coalition.
Board Member, National Endangered Species Act Reform Coalition.
Policy Committee and Section 404 Task Force, Utility Water Act Group.
Corporate Liaison, National Rural Electric Environmental Association.

Linear Projects, Inc. Savannah, GA 31406. 2005 - present.

City of Key West Planning Department. Key West, FL. 33040. 2003 - 2004.
Georgia Transmission Corporation. Tucker, GA 30084. 1986 - 2001.
Park-Land Planners, Ltd. Atlanta, GA. 1985 - 1986.

Takeda Landscape Design. Seattle, WA. 1984 - 1985.

Master of Landscape Architecture, 1983. School of Environmental Design,
University of Georgia. Thesis passed with distinction. Graduate electives in
Land Planning and Historic Preservation.



Training

Community

Bachelor of Arts, English, with General Honors, 1971. College of Arts and
Sciences, University of Georgia.

Benedictine Military School. Savannah, GA. 1967.

Federal Wetland Regulation. Wetland Training Institute [1990].

National Environmental Policy Act. Hunton & Williams [1990].

Wetland Functions and Values. Wetland Training Institute [1992].

Advanced Wetland Delineation. Wetland Training Institute [1993].

Medusa (Unix-based CAD) Rev. 13. [1994].

'[I‘otal }g Juality Management. Qualtec Institute for Competitive Advantage
1994 1.

The Role of Environmental Audits and Site Assessments in Property
Transfers. Georgia Tech [1994].

Introduction to Federal Projects and Historic Preservation Law. GSA
Interagency Training [1995].

Advanced Seminar on Preparing Agreement Documents (NHPA Section 106).
GSA Interagency Training {1997].

Introduction to ArcView GIS. ESRI [1999].

Community Emergency Response Team (CERT) - Train the Trainer. Florida
Dept. of Community Affairs [2003].

Governor's Hurricane Conference. Florida Dept. of Community Affairs and
Florida Emergency Preparedness Association [2003].

National Interagency Incident Management System (NIIMS) Incident
Command System (ICS). U.S. Coast Guard [2003].

Introduction to ArcGIS. Photo Science, Ine. / ESRI[2004].

PC Training. Excel; Word; Access; PowerPoint; Desktop Publishing,
Corporate Culture Training. Team Building; Conflict Management; Giving
and Receiving Feedback; Negotiating; Writing Goals and Objectives;
Essentials of Project Management; Tools and Concepts for Continuous
Improvement.

Rotary International. Community Service Committee Member and
Fundraising Event Treasurer, Savannah Sunrise Rotary, 2004-present.
Sunrise Rotary Club of the Conch Republic (Key West), 2003 - 2004.

Martin des Porres Society. Volunteer, 2004 - present.

Habitat for Humanity. Board Member and Chair, Site Selection Committee,
Habitat for Humanity of Key West and the Lower Florida Keys [2002-2004].



