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ISSUED FOR 70°/o S20 REVIEW 

Contract Drawings For 

DUKE ENERGY CAROLINAS, LLC 
Great Falls Hydro Station 
(FERC No. 2232) 

Great Falls Long Bypassed Reach And Great Falls Diversion Dam 
Minimum Flow and Recreation Release Structures 

HOR Project No. 
10057031 

Chester County, South Carolina 
September, 2019 
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CONTROL POINT LOCATION TABLE 

INITIAL COORDINATE VALUES 
(DATE SURVEYED: 7 /20 17) 

c~~fL MON souTH ~~~fJ2~{lfE PLANE 
NGVD29 
DATUM 

NUMBER TYPE <If.) {F~.l Elr~~~ON 

AA3974 1005950.58 2032295.84 378.68 
GF< 1005513.79 2033184.63 346.24 

GFS 1005445.79 2033304.52 346.41 

CF6 1005163.51 2032852.32 346.67 

GF7 1005028.27 2032788.86 342.57 

GF9 1005525.58 2033145.26 355.59 
GF10 1005015.39 2032744.14 355.75 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

;':, 

REMARKS 

NGS POINT 

,,, ........ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

LREAT FALLS-DEARBORN RESEFNOIR l 

PLAN 
SCALE: 1 ~=30' 

/ 

/ .... ,{ ........ , 

,":) '--~:-~-/ 

Pl 

(:: __ 

\V 
' 

RADIUS POINT (RP) 

MAIN CHANNEL 
DAM NOTCH 

\ · 

0JN 10057031 • 03C-01 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
100570J1-03G-01 . 

__, 

// ;~~'·• 
.. / L~ ~ .;;.2 . . . ·• 

1\ 10:::1 I , \._, .-1 o ,._ .... 

L<f;~:t;;~ 

' ' , 
\',\; ',,_\ •-,,,__ _/) " 

CURVE DATA 

ORIGIN POINT OF RADIUS (RP) 

CUIM NORTHING EASTING PC 
C01 1005358.37 2032910.43 POI 

CO2 1005303.06 2032603.62 P03 
co, 1005191.75 2032964.73 POS 
co, 1005067.84 2033036.79 P06 

cos 1005426.99 2032983.05 POB 

CD6 1005329.56 2032835.31 P1D 

C07 1005212.52 2032945.36 P12 

COB 1005253.23 2032878.23 Pl3 

co, 1005153.29 2032993.06 P14 

C1D 1005301.40 2032928.53 P16 

C11 1005296.05 2032918.16 Pl7 

C12 1005349.10 2032335.59 PIB 

C13 1005122.05 2033010.11 P2D 

C1' 1004910.19 2025614.63 P23 

C15 1004985.25 2032796.45 P25 

C16 - - P27 

C17 1004982.30 2032864.72 P28 

CIB 1004575.63 2032734.94 P29 

PT RADIUS 

P02 146.91 

PD< 452.17 

PD6 75.35 

P07 67.99 

P09 131.94 

P11 279.JJ 

P13 160.40 

Pl< 239.15 

P15 86.62 

P17 84.90 

PIB 73.23 

P19 668.09 

P21 39.05 

P2< 7138.47 

P26 43.23 

P28 21 .12 

P29 59.63 

P30 367.24 

,,"', 

LEGEND 

8 EXISTING CONTROL MONUMENT 
(CONTROL POINT) 

'~ 
SCALE; FEET 

t--------------+--+-+--t-t-+-+--i CRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 
PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

"'=============+=+=+=1= 1=t=+=t-jD~Lt!.AR~N~OL~Dc;:---j;,ii~,,-j GREAT FALLS DIVERSION DAM 
,~-------------f-t-i--t---t---t--J---j CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 
~ SITE PLAN 

APPROVED BY: IDATE: 

AS NOTED 10057031 • 03C-01 
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PROJECT NOTES: 

Pl. THESE DRAWINGS ARE FOR THE CONSTRUCTION OF THE LONG 
BYPASSED REACH MINIMUM ANO RECREATION FLOW STRUCTURES. 
WORK THESE DRAWINGS WITH THE GREAT FALLS-DEARBORN 
DIVERSION BYPASS WHITEWATER DESIGN DRAWINGS BY S20 
ISSUED OCTOBER 2018. 

P2. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH ALL 
APPLICABLE FEDERAL, STATE ANO LOCAL LAWS ANO REGULATIONS. 

PJ. DIMENSIONS, ELEVATIONS, AND DETAILS or EXISTING STRUCTURES 
ARE BASED ON HISTORICAL DRAWINGS, FIELD MEASUREMENTS, AND 
AERIAL LIDAR SURVEY PERFORMED BY MASER CONSULTING PA IN 
JULY 2017. THE CONTRACTOR SHALL FIELD VERIFY DIMENSIONS 
AND DETAIL INFORMATION FOR EXISTING STRUCTURES SHOWN ON 
THE DRAWINGS PRIOR TO DETAILING, FABRICATION, AND 
CONSTRUCTION. ANY DEVIATIONS FROM WHAT IS NOTED ON THE 
DRAWINGS SHALL BE REPORTED IN WRITING TO THE ENGINEER. 

P4. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH HOR 
SPECIFICATION SPEC-GF-100570.31-02. IN THE CASE OF 
CONFLICTS BETWEEN THE SPECIFICATIONS ANO THE DRAWINGS, 
THE OWNER SHALL BE NOTIFIED IN WRITING TO RESOLVE THE 
DISCREPANCY PRIOR TO PROCEEDING WITH DETAILING, FABRICATION, 
OR CONSTRUCTION. 

PS. SHOP ORAWINGS SHALL BE PREPARED BASEO ON INFORMATION 
FIELD VERIFIED BY THE CONTRACTOR AND DRAWINGS RELEASED 
FOR CONSTRUCTION BY THE ENGINEER. SHOP DRAWINGS PREPARED 
USING UNVERIFIED INFORMATION AND/OR DRAWINGS NOT RELEASED 
FOR CONSTRUCTION MAY BE RETURNED WITHOUT REVIEW. 

P6. STRUCTURAL FILL SHALL BE PROOF-ROLLED IMMEDIATELY PRIOR 
TO CONSTRUCTION OF THE BASE SL.AB. FOUR TO SIX INCHES 
OF CRUSHER RUN SHALL BE PL.ACEO ON PREPAREO SUBGRADE. 

P7. CONTRACTOR SHALL CONDUCT THEIR OPERATIONS IN SUCH A 
MANNER AS NOT TO INTERFERE WITH ACCESS TO OR OPERATIONS 
OF OTHER PROJECT FACILITIES. 

SURVEY NOTES: 

SN1. REFERENCED HORIZONTAL PLANE COORDINATES ARE REFERENCED 
TO NADBJ, 2011, SOUTH CAROLINA STATE PLANE, INTERNATIONAL 
FEET. 

SN2. ELEVATIONS SHOWN ARE REFERENCED TO NATIONAL GEODETIC 
VERTICAL DATUM OF 1929 (NGVD29) SUBTRACT B.B FEET FROM 
ELEVATIONS FOR ORIGINAL PLANT DATUM. 

SNJ. ELEVATIONS ON REFERENCE DRAWINGS ARE RErERENCED TO 
ORIGINAL PL.ANT DATUM. ADD B.B FEET TO REFERENCE DRAWING 
ELEVATIONS TO OBTAIN NGVD29 ELEVATIONS. 

SN4. SURVEY INFORMATION WAS OBTAINED BY AN AERIAL LIDAR SURVEY 
PERFORMED BY MASER CONSULTING P.A. ON JULY 10 ANO 11, 2017. 

SNS. PROJECT CONTROL POINT LOCATIONS, COORDINATES, ANO ELEVATIONS 
ARE SHOWN ON DRAWING OJC-01 . 

SN6. CARE SHALL BE TAKEN NOT TO DISTRUB SURVEY MONITORING PINS 
WHILE WORKING OR ACCESSING THE WORK AREA. CONTRACTOR SHALL 
REPLACE ANY MONITORING PINS DAMAGED BY THE WORK AT 
CONTRACTOR'S EXPENSE. LOCATION OF NEW PINS SHALL BE 
DETERMINED BY OWNER. 

DESIGN NOTES: 

Dl . REINFORCED CONCRETE DESIGN WAS PERFORMED IN ACCORDANCE 
WITH THE AMERICAN CONCRETE INSTITUTE, BUILDING CODE 
REQUIREMENTS FOR STRUCTURAL CONCRETE. ACI JlB-14. 

D2. STRUCTURES ARE OESIGNEO FOR A I.IAXIMUM HEADWATER ELEVATION 
OF .360.8 FEET. 

PROJECT SIGNAGE NOTES: 

PSl: PERMANENT PROJECT SIGNAGE LOCATIONS SHALL BE DETERMINED 
BY OWNER. 

DEMOLITION NOTES: 

01. THE CONTRACTOR SHALL DISPOSE OF ALL REMOVED ANO 
DEMOLISHED MATERIALS IN ACCORDANCE WITH THE PROJECT 
PERMITS AND ALL APPLICABLE LOCAL, STATE, ANO FEDERAL 
REGULATIONS. 

-I 02. THE CONTRACTOR SHALL PREVENT DEMOLISHED MATERIALS FROM 
ENTERING THE WATERWAY IN ACCORDANCE WITH THE APPROVED 
PROJECT POLLUTION CONTROL PLAN, WHICH SHALL BE SUBMITTED 
BY THE CONTRACTOR TO THE OWNER FOR APPROVAL PRIOR TO 
THE START OF DEMOLITION ACTIVITIES. 

OJ. DEMOLITION OF MAIN ANO BYPASS CHANNEL NOTCHES IN EXISTING 
DIVERSION DAM SHALL BE AFTER COMPLETION OF ALL MAIN AND 
BYPASS CHANNEL STRUCTURES. 

({~ 
HOR Engl,-ing, Inc. of the Carolln■- ,,,. Of -.ll .,,, 

1-)~ 
I 

I I 

ROCK EXCAVATION NOTES: 

REL ROCK EXCAVATION PLAN SHALL BE SUBMITTED TO THE OWNER 
FOR APPROVAL PRIOR TO START OF CONSTRUCTION. 

RE2. BLASTING OF BEOROCK IS NOT PERMITTED. 

REJ. CONTRACTOR SHALL TAKE CARE TO NOT DAMAGE EXISTING 
CONCRETE DURING ROCK EXCAVATION NEAR THE TOE OF 
THE EXISTING DIVERSION DAM. 

R[4. LOCALIZED AREAS OF ROCK EXCAVATION NOT SHOWN ON 
THE DRAWINGS MAY BE REQUIRED AS DETERMINED BY S20 DURING 
CONSTRUCTION. 

ROLLER COMPACTED CONCRETE (RCC) NOTES: 

RCC1. THE ROLLER COMPACTEO CONCRETE (RCC) HAUL ROAD SHALL 
BE DESIGNED FOR HEAVY CONSTRUCTION TRAFFIC. CONTRACTOR 
SHALL SUBMIT HAUL ROAO DESIGN BASIS CRITERIA INCLUDING 
CALCULATIONS AND DRAWINGS TO THE ENGINEER FOR APPROVAL 
PRIOR TO PLACEMENT. 

RCC2. RCC SHALL HAVE A MINIMUM 28-DAY COMPRESSIVE STRENGTH 
OF 5000 PSI WITH STRENGTH VERIFIED BY TESTING OF CYLINDERS 
REPRESENTATIVE OF IN PLACE RCC. 

RCCJ. RCC MIX PROPORTIONS SHALL BE DEVELOPED IN ACCORDANCE 
WITH STANDARD INDUSTRY PRACTICE ANO SHALL BE SUBMITTED 
TO THE OWNER FOR APPROVAL PRIOR TO PLACEMENT. 

I 

REINFORCING NOTES: 

R1. ALL REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 
60, UNLESS NOTED OTHERWISE. 

R2. REINFORCING STEEL CLEAR COVER REQUIREMENTS: 

A. 4• WATER PASSAGE SURFACES. 
8. J" CAST AGAINST EARTH AND PERMANENTLY EXPOSEO EARTH. 
C. 2 • UNLESS NOTED OTHERWISE. 

RJ. ALL REINFORCING FABRICATION SHALL CONFORM TO THE CRSI 
"MANUAL OF STANDARD PRACTICE" LATEST EDITION. 

R4. BAR SPLICE LAPS SHALL BE AS FOLLOWS: 

fc' BAR TYPE BAR SIZE 

5000 14 #5 #6 #7 #8 19 

~~~ER 1~:1;~1~:1~~l~!I~~ PSI 

A, ALL TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12 
INCHES OF CONCRETE CAST BELOW THE BARS. 

8. LENGTHS ARE IN INCHES. 

C. MINIMUM BAR SPACING SHALL BE TWICE THE BAR DIAMETER. 

RCC4. RCC SUBGRADE PREPARATION, BATCHING, TRANSPORTING, RS. CONTRACTOR HAS OPTION OF USING MECHANICAL SPLICE (COUPLING) 
PLACEMENT, COMPACTION ANO CURING SHALL BE IN ACCORDANCE TO FACILITATE CONSTRUCTION. 
WITH STANDARD INDUSTRY PRACTICE ANO THE GUIOELINES 
PRESENTED IN THE GUIDE FOR ROLLER-COMPACTED CONCRETE R6. MECHANICAL SPLICES ANO DOWEL BAR SHALL CONFORM TO ACI .318- 14 
PAVEMENTS BY PORTLAND CEMENT ASSOCIATION, AUGUST 2010. ANO BE CAPABLE OF DEVELOPING 125" OF THE YIELD STRENGTH {Fy) 

OF THE REINFORCING IN TENSION ANO COMPRESSION. 

CONCRETE NOTES: 

C 1. CONCRETE MIX PROPORTIONS SHALL BE DEVELOPED IN ACCORDANCE 
WITH ACI .301 ANO SHALL BE SUBMITTED TO THE OWNER ANO 
APPROVED PRIOR TO AfN PLACEMENT. 

C2. THE CONTRACTOR SHALL ENGAGE AN INDEPENDENT TESTING LAB 
TO TAKE SAMPLES AND TEST IN ACCORDANCE WITH ACI REQUIREMENTS. 

CJ. PLACE ANO CURE CONCRETE IN ACCORDANCE WITH ACI JOl. COLLECT 
TWELVE CONCRETE CYLINDERS FOR COMPRESSIVE STRENGTH TESTING 
FOR EACH DAYS PLACEMENT. TEST THREE OF THE CONCRETE 
SPECIMENS AT SEVEN, FOURTEEN ANO TWENTY-EIGHT DAYS AND 
HOLD THREE SPECIMENS IN RESERVE. 

C4. ALL CONCRETE WORK, INCLUDING BATCHING, MIXING, TRANSPORTING, 
PLACING, FINISHING, CURING, ANO REPAIR SHALL CONFORM TO 
ACI J01 REQUIREMENTS. 

CS. THE NOMINAL MAX AGGREGATE SIZE SHALL BE J/4 INCH, UNLESS 
SPECIFIED OTHERWISE OR APPROVED BY THE ENGINEER. 

C6. CEMENT SHALL BE TYPE II CONFORMING TO ASTM C150 UNLESS 
OTHERWISE APPROVED BY THE ENGINEER. 

C7. CONCRETE MINIMUM 28 DAY COMPRESSIVE STRENGTH SHALL BE 
5000 PSI WITH STRENGTH VERIFIED BY TESTING OF CYLINDERS 
REPRESENTATIVE OF IN PLACE CONCRETE. 

ca. ALL EXPOSED EDGES SHALL BE CHAMFERED J/4" UNLESS NOTED 
OTHERWISE. 

C9. SUBMIT A CONCRETE PLACEMENT PLAN MEETING REQUIREMENTS 
OF THE PROJECT SPECIFICATIONS. 

ClO. JOINT MATERIALS SHALL BE IN ACCORDANCE WITH PROJECT 
SPECIFICATIONS. 

C11. WATERSTOPS SHALL BE GREENSTREAK WATERSTOPS AS MANUFACTURED 
BY SIKA CORPORATION, OR AN ENGINEER APPROVED EQUAL. 

WAT[RSTOP:PVC WAT[RSTOP NO. 701 
RETROFIT WATERSTOP:PVC WATERSTOP, NO. 581 
HYDROPHILIC STRIP WATERSTOP: HYDROTITE CJ-1020-2K 

WAT[RSTOPS SHALL BE INSTALLED IN STRICT ACCORDANCE WITH 
MANUFACTURER'S INSTRUCTIONS. 

C12. LOW STRENGTH CONCRETE MAY BE PL.ACED AS CONCRETE FILL 
AS NOTED ON DRAWINGS. LOW STRENGTH CONCRETE 28 DAY 
COMPRESSIVE STRENGTH SHALL BE 2500 PSI. MATERIAL MIX 
PROPORTIONS SHALL BE DEVELOPED BY TRIAL BATCH METHOO. 
SUBMIT WRITTEN REPORTS TO OWNER FOR APPROVAL PRIOR TO 
STARTING WORK. ALTERNATIVELY, THE CONCRETE MIX SPECIFIED 
FOR ADJACENT STRUCTURES MAY BE PL.ACED IN LIEU OF THE 
LOW STRENGTH CONCRETE. 

C1J. TOP-CAST TOP SURFACE RETARDER BY GCP APPPLIEO TECHNOLOGIES 
SHALL BE APPLIED TO ALL CONCRET SURFACES IN ACCORDANCE WITH 
MANUFACTURER RECOMMENDATIONS. 

R7. MECHANICAL SPLICE MANUFACTURER DOCUMENTATION SHALL BE 
SUBMITTED FOR APPROVAL. 

RB. POST-INSTALLED REINFORCING DOWELS INTO CONCRETE SHALL BE 
INSTALLED USING HILTI HIT-RESOO-V.3. INSTALLATION SHALL BE IN 
ACCORDANCE WITH MANUFACTURER?S RECOMMENDATIONS. 

GROUT NOTES: 

G1; GROUT SHALL BE A PREMIXED, NON - METALLIC, NON- SHRINK 
CEMENTITIOUS GROUT, WITH A MINIMUM SEVEN DAY COMPRESSIVE 
STRENGTH OF 5000 PSI. 

G2. GROUT SHALL COMPLY WITH THE APPLICABLE PROVISIONS OF 
ASTM Cl 107 STANDARO SPECIFICATION FOR PACKAGES ORY, 
HYDRAULIC-CEMENT GROUT {NON-SHRINK). 

GJ. MIX GROUT WITH CLEAN POTABLE WATER FOR A CONSISTENCY 
SUITABLE FOR APPLICATION ANO JO MINUTE WORKING TIME. 

G4. PL.ACE ANO CURE GROUT IN ACCORDANCE WITH ACI JOl ANO/OR 
MANUFACTURER'S RECOMMENDATIONS. MAKE STANDARD CUBES FOR 
COMPRESSIVE TEST IN ACCORDANCE WITH PROJECT SPECIFICATIONS. 

GS. PRIOR TO PL.ACING GROUT THE SURFACE OF THE ADJACENT 
CONCRETE SHALL BE ROUGHENED, FREE OF ALL OIL, GREASE 
ANO DIRT, 

G6. ALL ADJACENT CONCRETE SURFACES SHALL BE MAINTAINED 
SATURATED SURFACE DRY FOR A MINIMUM OF 4 HOURS PRIOR 
TO PLACEMENT OF GROUT. 

G7. KEEP ALL EXPOSED SHOULDERS OF THE GROUT MOIST FOR 
THREE DAYS FOLLOWING PLACEMENT. 

ROCK ANCHOR NOTES: 

RAl: ROCK ANCHORS SHALL BE GRADE 75 ALL-THREAD REBAR (DOWELS) 
BY WILLIAMS FORM ENGINEERING CORPORATION OR OWNER APPROVED 
EQUAL. 

RA2. DOWELS SHALL BE EPOXY COATEO IN ACCORDANCE WITH ASTM A775 
OR ASTM A9J4. DAMAGED EPOXY COATING SHALL BE REPAIRED IN 
ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS. 

RAJ. CENTRALIZERS SHALL BE CAPABLE OF WITHSTANDING ALL LOADINGS 
IMPOSED DURING INSTALLATION OF THE ANCHOR WITHOUT DEFORMING. 
THEY SHALL BE CONSTRUCTEO TO PROVIDE THE LEAST RESTRICTION 
TO THE UPWARD FLOW OF GROUT ANO PROVIDE A MINIMUM GROUT 
THICKNESS OF ½ INCH AROUND ANCHOR. 

RA4. ROCK ANCHOR HOLES SHALL BE CORE DRILLED. 

RAPID BLOC NOTES: 

RB1: RAPID BLOCS SHALL CONSIST OF 5 STANDARD BLOCS, 
5 ROUNDED LIDS ANO 20 WEDGES (RAPIOBLOCS.COM). 
ADOITIONAL EXTRA RAPID BLOC QUANTITIES TO BE 
DETERMINED BY THE OWNER. 

RB2. RAPID BLOCS SHALL BE PROCURED BY CONTACTING 
S20 DESIGN 
J18 MCCONNELL DRIVE 
LYONS, CO 80540 
ATTN; KURT SMITHGALL 

I I 

STEEL NOTES: 

S1. HANDRAIL SHALL BE FABRICATED IN ACCORDANCE WITH THE 
MOST RECENT VERSION OF DUKE ENERGY SPECIFICATION 
FHG-ENG-NA-STND-CS-0017, STANOARD FOR HANDRAILS. 
STAIRS, LADDERS ANO GRATING UNLESS NOTED OTHERWISE. 

I 

I 10057031 • 03G-01 T" 
DEFINITIONS: 

OWNER'S REPRESENTATIVE: 
DUKE ENERGY'S PROJECT MANAGER, CONSTRUCTION MANAGER, OR 
ANY OTHER AUTHORIZED EMPLOYEE OF DUKE ENERGY CORPORATION. I H 

ENGINEER: 

S20: 

HOR ENGINEERING INC.'S PROJECT MANAGER, PROJECT ENGINEER, 
OR ANY OTHER AUTHORIZED EMPLOYEE OF HOR ENGINEERING, INC. 

S20 DESIGN ANO ENGINEERING INC. 

t-t---+----------------+-+--t-t-+-+--+----t DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

I 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

I 

PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND ~t===±================t=t=l=l=+=+=++'f;:';?;o~,EARY~,;c---lci~~ GREAT FALLS DIVERSION DAM l-l----1----l------------------+-+---t---t---t---t----1H CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

GENERAL NOTES 
APPROVED BY: IDATE: 

09/2!1/2019 
NONE I 10057031 • 030-01 I"' 
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,;c ,;, 
' '8C ,c 
.CST 

HI ~L 

Af'F 
Af'C 
,CCR 
Af<U 
,uc 
Af_T 
Af_UM 
'"B 
M<C 
Af'PL 
Af'RX 

"""' ""'" '5SY 
,uro 
,ux 
,VE 
,vc 
,we 
B TO B 
BC 

BDRY 
BEV 
BF 

BITUM 
BLOC 
BU< 
BM 
B/ 
BOT 
BP 
BRC 
BRGP 
BRKT 
BS 
BTU 

--i BTW 
BW 
BYP 

C TO C 
C&C 
C 

d CAB 
CAP 
CAS 
CB 
CBORE 
ccw 
CF 
CFS -; cc 
CHFR 
Cl 
CIP 
CIRC 
CJ 
CJP 

DI g~B 
CL 
CLC 
CLR 
CM" 
CMP 
CMU 
co 

-I COL 
COMM 
COMP 

CON 
CONC 
CONN 
CONST 

Cl CONT 
CONTR 
COOR 
co, 
CP 
CPLG 
CSK 
CT 

-I CTJ 
CTR 
CTRD 
CTRL 
CTRL JT 
CTS 
C>IT 
cu 

Bl cw 
CWB 
CY 

AIR CONDITIONING 
ARCHITECT/ENGINEER 
AMPERE 
AGGREGATE BASE COURSE 
ALTERNATING CURRENT, ACRES 
ACOUSTIC 
ADDITIONAL 
ADJUSTABLE, ADJACENT 
ABOVE FINISH FLOOR 
ABOVE FINISH GRADE 
AGGREGATE 
AIR HANDLING UNIT 
ALIGNMENT 
ALTERNATE, ALTITUDE 
ALUMINUM 
AMBIENT 
ANCHOR 
APPLICATION 
APPROXIMATE 
APPROVED 
ARCHITECTURAL, ARCHITECT 
ASSEMBLY 
AUTOMATIC 
AUXILIARY 
AVENUE 
AVERAGE 
AMERICAN WIRE GAGE 

BACK TO BA.CK 
BASE CABINET, BOTTOM CHORD, 

BOLT CENTER, BOLT CIRCLE 
BOUNDARY 
BEVEL 
BOTH FACES, BOTTOM FACE, 

BLIND FLANGE, BOARD FEET 
BITUMINOUS 
BUILDING 
BLOCK 
BENCHMARK, BEAM 
BOTTOM or ... 
BOTTOM 
BASE PLATE 
BEARING 
BEARING PLATE 
BRACKET 
BOTH SIDES 
BRITISH THERMAL UNIT 
BETWEEN 
BOTH WAYS 
BYP'5S 

CENTER TO CENTER 
CURB ANO GUTTER 
C STRUCTURAL SHAPE, 

CENTIGRADE. CONDUIT 
CABINET 
CAPACITY, CAPACITOR 
COMPRESSED AIR SYSTEM 
CATCH BASIN 
COUNTERBORE 
COUNTER CLOCKWISE 

I 

CUBIC FEET (FOOT). COARSE FILTER 
CUBIC FEET PER SECOND 
CHANGE GRADE 
CHAMFER 
CURB INLET, CUBIC INCH 
CAST- IN-PLACE 
CIRCULATION, CIRCULAR 
CONSTRUCTION JOINT 
COMPLETE JOINT PENETRATION 
CIRCUIT 
CIRCUIT BREAKER 
CENTERLINE, CL.ASS, CLOSE 
CEILING 
CLEAR 
COMMUNICATION MANHOLE 
CORRUGATED METAL PIPE 
CONCRETE MASONRY UNIT 
CLEANOUT, CONCRETE OPENING 
COLUMN 
COMMUNICATION 
COMPOSITION, COMPRESSIBLE, 

COMPOSITE, COMPRESSOR 
CONCENTRIC 
CONCRETE 
CONNECTION 
CONSTRUCTION 
CONTINUOUS 
CONTRACTOR 
COORDINATE 
COVER 
CHECKER PL.ATE, CONTROL POINT 
COUPLING 
COUNTERSINK 
CERAMIC TILE 
CONTRACTION JOINT 
CENTER 
CENTERED 
CONTROL 
CONTROL JOINT 
CENTERS 
CULVERT 
COPPER, CUBIC 
CLOCKWISE 
CONSTRUCTION WORK BOUNDARY 
CUBIC YARD 

1-)~ ({~ 
HOR Engl,-ing, Inc. of the Carolln■- ,,,, Of -.ll _,,, 

I 

d 
0 
DB 
DBL 
DC 
OEC 
DEG C 
DEG F 
DEMO 
DEPT 
OET 
DF 
DI 
D" 
01.C 
DIFF 
DIM 
DIP 
DISCH 
DISC SW 
DIST 

"' OL 
ON 
DO 
DS 
DWC 
OWL 
OWLS 

E 
EA 
EC 
ECB 
ECC 
ED 
EE 
EF 
EJ 
EL 
ELEC 
ELEV 
EMBD 
EMER 
EM" 
ENCL 
ENGR 
ENTR 
EOP 
EO 
EQUIP 
EQUIV 
ES 

ESC 
ESEW 
ESMT 
EST 
ETC 
EW 

EWC 
EWEF 
EWTB 
EXC 
EXH 
EXP 
EXP JT 
EXST 
EXT 

PENNY (NAIL MEASURE) 
DEEP, DIFFUSER, DRAIN 
DOUBLE 
DOWEL BAR 
DIRECT CURRENT 
DEGREE 
DEGREE CENTIGRADE 
DEGREE FAHRENHEIT 
DEMOLITION 
DEPARTMENT 
DETAIL 
DRINKING FOUNTAIN 

I 

DROP INLET, DUCTILE IRON, DIGITAL INPUT 
DIAMETER 
DIAGONAL, OIAGRA.M 
DIFFERENTIAL, DIFFERENCE 
DIMENSION 
DUCTILE IRON PIPE 
DISCHARGE 
DISCONNECT SWITCH 
DISTANCE, DISTRIBUTION 
OMSION 
DEAD LOAD 
OOWN 
DISSOLVED OXYGEN, DIGITAL OUTPUT, DITTO 
DOWN SPOUT, DOWNSTREAM 
DRAWING 
DOWEL 
DOWELS 

EAST 
EACH , EXHAUST AIR 
ELECTRICAL CONTRACTOR 
EROSION CONTROL BLANKET 
ECCENTRIC 
EQUIPMENT DRAIN 
EACH ENO 
EACH FACE 
EXPANSION JOINT 
ELBOW, ELEVATION 
ELECTRICAL 
ELEVATOR 
EMBEDDED, EMBEOMENT 
EMERGENCY 
ELECTRICAL MANHOLE 
ENCLOSURE 
ENGINEER 
ENTRANCE 
EDGE OF PAVEMENT 
EQUAL 
EQUIPMENT 
EQUIVALENT 
EACH SIDE, EQUAL SPACE, 

EMERGENCY SHOWER 
EROSION AND SEDIMENT CONTROL 
EMERGENCY SHOWER ANO EYE WASH 
EASEMENT 
ESTIMATE 
ET CETERA 
EACH WAY, EMERGENCY 

EYE/FACE WASH 
ELECTRIC WATER COOLER 
EACH WAY EACH FACE 
EACH WAY TOP ANO BOTTOM 
EXCAVATION, EXCITER 
EXHAUST 
EXPANSION, EXPOSED 
EXPANSION JOINT 
EXISTING 
EXTERIOR, EXTERNAL, EXTENSION 

F TO F 
F 
FAB 
FB 
FBO 

FD 
FDC 
FOTN 
FE 
FEC 
FF 

FC 

'" me 
FIC 
FIN 
FLEX 
FLC 
FLOR 
FLR 
FLS 
FN 
FO 
FCC 
FR 
FRTt.4 
FS 
FT 
FTC 
FT t.4SL 
FPS 
FUR 
FURN 
FUT 
FW 
FWD 
FWE 
FXTR 

C 

°' CAf_ 
CAf_S 
CB 
cc 
CCB 
CD 
GEN 
GFCI 
CJ 
CL 
co, 
CP 
CR 
GRTG 
CT 
CVL 
cw 
CWB 

" ,B 
,c 
HD 
HOPE 
SOR 
sow 

"" ,cR 
"M 
HORIZ 

"' 
SPU 

"' "5 
HSS 
HT 
HTC 
av 
sv,c 
,WL 
SW'( 

SYD 

------------- "' 

FACE TO FACE 
FAHRENHEIT 
FABRICATE 
FLOOR BEAM 

I 

FURNISHED BY OWNER, 
FURNISHED BY OTHERS 

FLOOR DRAIN 
FLEXIBLE DUCT CONNECTION 
FOUNDATION 
FLANGED ENO, FIRE EXTINGUISHER 
FIRE EXTINGUISHER CABINET 
FAR FACE, FACTORY FINISH, FL.AT FACE, 

FINE FILTER 
FINISHED GRADE 
FIRE HYDRANT, FIRE HOSE 
FIRE HOSE CABINET 
FIGURE 
FINISH, FINISHED 
FLEXIBLE 
FLANGE 
FLUORESCENT 
FLOOR 
FLASHING, FLUSH 
FENCE 
FINISHED OPENING, FIBER OPTIC 
FACE OF CONCRETE, FACE OF CURB 
FRAt.4[ 
FIRE RETARDANT TREATED MATERIAL 
FLOOR SINK, FAR SIDE 
FEET, FOOT 
FOOTING, FITTING 
FEET MEAN SEA LEVEL 
FEET PER SECOND 
FURRED, FURRING 
FURNITURE, FURNISH 
FUTURE 
FIELD WELD, FIRE WALL 
FORWARD 
FURNISHED WITH EQUIPMENT 
FIXTURE 

GRILLE, GROUND 
GAGE (METAL THICKNESS) 
GALLON 
GALVANIZED 
GRAB BAR, GRADE BREAK 
GROOVED COUPLING, GENERAL CONTRACTOR 
GENERATOR CIRCUIT BREAKER 
GUARD 
GENERAL, GENERATOR 
GROUND FAULT CIRCUIT INTERRUPTER 
GROOVED JOINT 
CLASS 
GOVERNOR 
GUY POLE 
CRACE 
GRATING 
GREASE TRAP 
GRAVEL 
GUY WIRE 
GYPSUM WALLBOARD 

HIGH. HORIZONTAL 
HOSE BIBB 
HANDICAPPED, HOLLOW CORE 
HEAD, HOT DIP 
HIGH-DENSITY POLYETHYLENE 
HEADER, HANDRAIL 
HARDWARE 
HEXAGONAL 
HANGER 
HOLLOW METAL 
HORIZONTAL 
HIGH POINT, HORSEPOWER, 

H STRUCTURAL SHAPE 
HYDRAULIC POWER UNIT 
HOSE REEL, HOUR 
HEADED STUD, HIGH STRENGTH 
HOLLOW STRUCTURAL SHAPE 
HEIGHT 
HEATING 
HIGH VOLTAGE 
HEATING VENTILATING ANO 

AIR CONDITIONING 
HIGH WATER LEVEL 
HIGHWAY 
HYDRAULIC 
HERTZ, CYCLES PER SECOND 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

I 

ID 
IE 
IF 
IN 
INFO 
INSTR 
INSUL 
INT 
INTR 
INV 
IPS 
IPT 
IR 
IRR 
ISO 
ISO JT 

JB 
JCT 
JF 
JST 
JT 

K 
KLF 
KSF 
KSI 
KV 
KV, 
KW 

LAO 
LAM 
LATI_ 
LB 
LDC 
LDR 
LE 
LF 
LC 

'" LHR 
LIN 
LIO 
LL 

"" LLV 
LNG 
LOC 
LCD 
LP 
LR 
LT 
LTD 
LTC 
LTL 
LTNG 

" ""' LW 
LWC 
LWL 

M 
MAINT 
MM< 
t.4ATL 
MN< 
MB 
MBR 
MC 

MCC 
MCJ 
MECH 
MED 
MFG 
MFR 

M" 
Ml 
MID 
MIN 

"" MISC 
MJ 
MK 
ML 
MMB 
MO 
MOD 
MON 
MPS 
MRGWB 

MSL 
MT 
MU 
MS 
MW 

I 
INSIDE DIAMETER, INTERIOR DIMENSION 
INVERT ELEVATION, FOR EXAMPLE 
INSIDE FACE 
INCH 
INFORMATION 
INSTRUt.4ENTATION 
INSULATION 
INTERIOR, INTERSECTION 
INTERMEDIATE 
INVERT, INVERTOR 
IRON PIPE SIZE 
INTERNAL PIPE THREAD 
INSIDE RADIUS, IRON ROD 
IRRIGATION 
ISOMETRIC 
ISOLATION JOINT 

JUNCTION BOX 
JUNCTION 
JOINT FILLER 
JOIST 
JOINT 

KIP, VERTICAL CURVE FACTOR 
KIPS PER LINEAR FOOT 
KIPS PER SQUARE FOOT 
KIPS PER SQUARE INCH 
KILOVOLT 
KILOVOLT AMPERE 
KILOWATT 

ANGLE, LENGTH, LAVATORY, 
LINTEL 

LADDER 
LAMINATE 
LATERAL 
LAG BOLT, POUND 
LANDING 
LEADER 
LIFTING EYE 
LINEAR FOOT 
LONG 
LEFT HANO 
LEFT HANO REVERSE 
LINEAR 
LIQUID 
LIVE LOAD 
LONG LEG HORIZONTAL 
LONG LEG VERTICAL 
LONGITUDINAL 
LOCATION 
LIMITS OF DISTURBANCE 
LOW POINT 
LONG RADIUS 
LEFT 
LIMITED 
LIGHTING 
LINTEL 
LIGHTNING 
LOW VOLTAGE 
LOUVER 
LIGHTWEIGHT 
LIGHTWEIGHT CONCRETE 
LOW WATER LEVEL 

M STRUCTURAL SHAPE 
MAINTENANCE 
MANUAL 
MATERIAL 
MAXIt.4UM 
MACHINE BOLT 
MEMBER 
MECHANICAL CONTRACTOR, 

MECHANICAL COUPLING, 
MOMENT CONNECTION, 
t.4C STRUCTURAL SHAPE 

MOTOR CONTROL CENTER 
MASONRY CONTROL JOINT 
MECHANICAL 
MEDIUM 
MANUFACTURING 
MANUFACTURER 
MANHOLE, METAL HALIDE 
MILE 
MIDDLE 
MINIMUM 
MIRROR 
MISCELLANEOUS 
MECHANICAL JOINT 

"'" MASONRY LINTEL 
MEMBRANE 
MASONRY OPENING 
MODULAR, t.400IFY, MODULE 
MONUt.4ENT 
MILES PER HOUR 
MOISTURE-RESISTANT 

GYPSUt.4 WALLBOARD 
MEAN SEA LEVEL 
MOUNT, t.4T STRUCTURAL SHAPE 
MASONRY UNIT 
MEDIUM VOLTAGE 
MONITORING WELL 

N 
NA 
NAT 
NEC 
NF 
NC 
NCR 
NIC 
NO 
NOM 
NPS 
NPT 
NS 
NSB 
NTS 
NWL 

0 TO 0 
oc 
OD 
OF 
OFCI 

OFOI 
DC o, 
OHWM 
OPNG 
OPP 
OPP HD 
OPT 
OR 
ORO 
ORIG 
0"'1. 
o,sc 
oz 
p 

" P,R 
PB 

PC 
PCC 
PCF 
PCI 
PCT 
PED 
PEN 
PERF 
PERM 
PERP 
PFt.4U 

'" Pl 
PKC 
PL 

PLAT 
PLBC 
PLF 
PNEU 
PNL 
PNLBD 
PCS 
pp 
PRC 
PREF 
PREFAB 
PREUM 
PREP 
PRES 
PRI 
PROJ 
PROP 
PROT 
PS 
PSF 
PSI 
es• 
PSIG 
PST 
PT 

PTN 
PVC 

'" P,MT 
PVT 
PWR 
PZ 

0 
CTR 
OTY 
OUAf_ 
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NORTH, NEUTRAL 
NOT APPLICABLE 
NATURAL, NATIONAL 
NEGATIVE 
NEAR FACE, NON-FUSED 
NEUTRAL GROUND 
NEUTRAL GROUND RESISTOR 
NOT IN CONTRACT 
NORMALLY OPEN, NUMBER 
NOt.4INAL 
N0t.4INAL PIPE SIZE 
NATIONAL PIPE THREAD 
NEAR SIDE 
NON-SEDIMENT BEARING 
NOT TO SCALE 
NORMAL WATER LEVEL 

OUT TO OUT 
ON CENTER 
OUTSIDE D1At.4ETER 
OUTSIDE FACE, OFFICE FURNISHING 
OWNER FURNISHED CONTRACTOR 

INSTALLED 
OWNER FURNISHED OWNER INSTALLED 
ORIGINAL GROUND 
OVERHEAD 
ORDINARY HIGH WATER MARK 
OPENING 
OPPOSITE 
OPPOSITE HANO 
OPTIONAL 
OUTSIDE RADIUS 
OVERFLOW ROOF DRAIN 
ORIGINAL 
OVERFLOW 
OVERHANG 
OUNCE 

PAINT 
PUBLIC ADDRESS 
PARALLEL, PARAPET 
PANIC BAR, PULL BOX, 

PROJECT BOUNDARY 
POINT OF CURVATURE, PIECE, PRECAST 
POINT OF COMPOUND CURVATURE 
POUNDS PER CUBIC FOOT 
POUNDS PER CUBIC INCH 
PERCENT 
PEDESTAL 
PENETRATION 
PERFORATED 
PERMANENT 
PERPENDICULAR 
PREFACED MASONRY UNIT 
PHASE, POWERHOUSE 
POINT OF INTERSECTION 
PACKAGE 
PLATE, PROPERTY LINE, 

PRECAST LINTEL 
PLATFORt.4 
PLUMBING 
POUNDS PER LINEAR FOOT 
PNEUMATIC 
PANEL 
PANEL BOARD 
POSITIVE, POSITION 
POLYPROPYLENE, POWER POLE 
POINT OF REVERSE CURVATURE 
PR[FINISHED 
PREFABRICATED 
PRELIMINARY 
PREPARE 
PRESSURE 
PRIMARY 
PROJECT 
PROPERTY, PROPOSED 
PROTECTION 
PIPE SUPPORT, PIPE SLEEVE 
POUNDS PER SQUARE FOOT 
POUNDS PER SQUARE INCH 
POUNDS PER SQUARE INCH ABSOLUTE 
POUNDS PER SQUARE INCH GAGE 
PRESTRESSED 
POINT, POINT or TANGENCY, 

PRESSURE TREATED 
PARTITION 
POLYVINYL CHLORIDE, POINT or 

VERTICAL CURVE 
POINT OF VERTICAL INTERSECTION 
PAVEMENT 
POINT OF VERTICAL TANGENCY 
PARTIALLY WEATHERED ROCK 
PIEZOMETER 

RATE OF FLOW 
QUARTER 
QUANTITY 
QUALITY 

R&R 
R&S 
R 
RB 
RCP 
RCPT 
RD 
REC 
RECD 
RECT 
RED 
REF 
REINF 
REC 
REL 
REM 
REOO 
RES 
RESIL 
RET 
REV 
RFC 
RFL 
RC, 
RCS 
RCS-PVC 

R" 
'"R 
RL 
RND 
RNC 
RO 
ROW 
RPM 
RR 
RSP 
RT 

s 
5'"U 
5'" 
SB 
SC 
sec 
sc, 
SCHEM 
SCN 
SE 
SEC 
SECT 
SEP 
SF 
SC 
5" 
SST 
SHTG 
SI 
SIL 
SIM 
SL 
SLTO 
SLV 
St.4LS 
soc 
SP 
SP, 
SPEC 
SPLY 
SPT 
so 
SR 
ss 
SST 
ST 
sr, 
STD 
STlr 
STIR 
STL 
STOR 
STR 
SUB 
SUPT 
SUSP 
SWBO 
SWGR 
SY 
SYM 
SYt.4M 
SYN 
SYS 
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REt.40VE AND REPLACE 
REt.40VE AND SALVAGE 
RADIUS, REGISTER, RISER 
RESILIENT BASE, ROCK BERt.4 
REINFORCED CONCRETE PIPE 
RECEPTACLE 
ROOF DRAIN 
RECESS 
RECEIVED 
RECTANGULAR 
REDUCER 
REFERENCE 
REINFORCING 
REGULATOR 
RELEASED 
REt.40VE, REt.40VABLE 
REQUIRED 
RESISTOR 
RESILIENT 
RETAINING, RETURN 
REVISION, REVISED, REVERSE 
ROOFING 
REFLECTED, REFLECTOR 
ROUGH 
RIGID GALVANIZED STEEL 
PVC COATED RCS 
RELIEF HOOD, RIGHT HANO, 

RELATIVE HUMIDITY 
RIGHT HAND REVERSE 
REQUIRED LAP 
ROUND 
RUNNING 
ROUGH OPENING 
RIGHT-OF-WAY 
REVOLUTIONS PER MINUTE 
RAILROAD 
ROCK SLOPE PROTECTION 
RIGHT 

S STRUCTURAL SHAPE, SOUTH, SINK 
SOUND-ABSORBING MASONRY UNIT 
SANITARY 
SPLASH BLOCK, SEDIMENT BARRIER 
SOLID CORE 
STATION CONTROL CABINET 
SCHEDULE 
SCHEMATIC 
SCREEN 
STEEL/ALUMINUM EDGE 
SECONDARY, SECONDS 
SECTION 
SEPARATE 
SQUARE FOOT, SILT FENCE 
SHEET GLASS, SEALANT GROOVE 
SHOWER 
SHEET 
SHEATHING 
SQUARE INCH 
SILENCE 
SIMILAR 
SLOPE, STEEL LINTEL 
SLOTTED 
SLEEVE 
SEAt.4LESS 
SLAB ON GRADE 
SOUNDPROOF, STANDPIPE 
SPACING 
SPECIFICATION 
SUPPLY 
SET POINT 
SQUARE 
SHORT RADIUS, STATE ROAD 
SERVICE SINK 
STAINLESS STEEL 
STREET, ST STRUCTURAL SHAPE 
STATION 
STANDARD 
STIFFENER 
STIRRUP 
STEEL 
STORAGE 
STRUCTURAL, STRUCTURE, STRAIGHT 
SUBSTITUTE 
SUPPORT 
SUSPENDED 
SWITCHBOARD 
SWITCHGEAR 
SQUARE YARD 
SYMBOL 
S'ft.4t.4ETRICAL 
SYNTHETIC 
SYSTEM 
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TBM 
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TD 
TEMP 
THO 
THK 
THRESH 
TI< 
roe 
TDC 
TOPO 
TDS 
TP 

TPD 
TPC 
TR 
TRM<S 
TRD 
TYP 

u 
ucc 
UC 
UHMW 

ULT 
UNFN 
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us 
UTIL 
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,CP 
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<F 
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W/ 
W/C 
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we 
WD 
WF 
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WI 
WL 
WLD 
WM 
WP 
WS 
WT 

WTHP 
WTR 
WWF 

XFMR 
XS 
xxs 
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TOP ANO BOTTOM 
TONGUE ANO GROOVE 
TOP OF ... 
TILE, TREAD, TOP 

T" 

TOILET ACCESSORY, TEMPERED AIR 
TANGENT 
TERMINAL BLOCK 
TO BE DETERMINED 
TEMPORARY BENCHMARK 
TEMPORARY CONSTRUCTION EASEt.4[NT 
TEMPORARY DIVERSION DITCH 
TEMPORARY, TEMPERATURE 
THREAD 
THICK 
THRESHOLD 
Tt.NK 
TOP OF CONCRETE 
TOP OF GRATING 
TOPOGRAPHY 
TOP OF STEEL 
TOILET PARTITION, TELEPHONE POLE. 

TOE PLATE, TRAP PRIMER 
TOILET PAPER DISPENSER 
TOPPING, THROUGH PLATE GIRDER 
TRANSOM, TRANSMISSION 
TRANSITION 
TRENCH DRAIN 
TYPICAf_ 

URINAL 
UNIT CONTROL CABINET 
UNDERGROUND 
ULTRA HIGH MOLECULAR WEIGHT 

POLYETHYLENE 
ULTIMATE 
UNFINISHED 
UNLESS NOTED OTHERWISE 
UPSTREAM 
UTILITY 

VENT, VELOCITY, VOLT, VERTICAL 
VOLT AMPERE 
VACUUt.4, VOLTS AC 
VARNISH, VARIABLE, 

VOLT At.4PERES REACTIVE 
VAPOR BARRIER, VINYL BASE, 

VALVE BOX 
VERTICAL CURVE 
VITRIFIED CLAY PIPE 
VELOCITY 
VENTILATION 
VERTICAL 
VERTICAL REINFORCING 
VERIFY IN FIELD 
VOLUME 
VERTICAL POINT or CURVATURE 
VERTICAL POINT or INTERSECTION 
VERTICAL POINT or TANGENCY 
VERSUS, VAPOR SEAL 
VENT THROUGH ROOF 

WITH 
WATER-CEMENT RATIO 
WITHOUT 
WATT, WEST, WIDE. WINOOW, WIRE, 

W STRUCTURAL SHAPE, 
WATER CLOSET, WATER COLUt.4N 
WOOD, WIDTH 
WIDE FLANGE, WASH FOUNTAIN 
WIRE GLASS, WATER GAGE 
WALL HYDRANT, WEEP HOLE, 

WATER HEATER 
WROUGHT IRON 
WATER LEVEL 
WELDED 
WIRE MESH 
WEATHERPROOF, WORKING POINT 
WATERSTOP, WATER SURFACE 
WEIGHT, WATER TIGHT, 

WT STRUCTURAL SHAPE 
WATERPROOF 
WATER 
WELDED WIRE FABRIC 

TRANSFORMER 
EXTRA STRONG 
OOUBLE EXTRA STRONG 

YARD HYDRANT 

GENERAL NOTES; 

1. LISTING or ABBRE'vlATIONS DOES NOT It.APL Y THAT 
ALL ABBREVIATIONS ARE USED IN THE CONTRACT 
DRAWINGS. 

2 . ABBREVIATIONS SHOWN ON THIS SHEET INCLUDE 
VARIATIONS OF A WORD. FOR EXAMPLE "MOO~ 
MAY t.AEAN t.400IFY OR MODIFICATION: iNC• MAY 
MEAN INCLUDED OR INCLUDING ANO ~EINF~ MAY 
MEAN EITHER REINFORCE OR REINFORCING. 
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MINIMUM FLOW & RECREATION RELEASE STRUCTURES BYPASS RECREATION CHANNEL PLANS, SECTIONS AND DETAILS 
MINIMUM FLOW & RECREATION RELEASE STRUCTURES BYPASS RECREATION CHANNEL PL.ANS, SECTIONS AND OETAILS 
MINIMUM FLOW & RECREATION RELEASE STRUCTURES MAIN AND BYPASS RECREATION PLANS, SECTIONS AND DETAILS 
MINIMUM FLOW & RECREATION RELEASE STRUCTURES MAIN AND BYPASS RECREATION CHANNEL TYPICAL OETAILS 
MINIMUM FLOW & RECREATION RELEASE STRUCTURES MAIN AND BYPASS RECREATION CHANNEL TYPICAL DETAILS 

TITLE SHEET 
SITE OVERVIEW 
CUT-FILL 
RECREATIONAL ACCESS PLAN 
MAIN CHANNEL PL.AN SHEET 

~: ~'i'::rj~~LC0~o~LE

1

,

1

SHEET 
MAIN STATION CUT - 2 
MAIN STATION CUT - 3 
MAIN STATION CUT - 4 
MAIN STATION CUT - 5 
MAIN STATION CUT - 6 
MAIN STATION CUT - 7 
MAIN STATION CUT - 8 

MAIN STRUCTURE POINTS - ~· l 
MAIN STRUCTURE POINTS - 2 
MAIN STRUCTURE POINTS - 3 

~~ g=~~t gg::~ = u 
MAIN CHANNEL ELEMENTS 
BYPASS CHANNEL SHEET OVERVIEW 
BYPASS NOTCH PL.AN & PROFILE 
BYPASS NOTCH STATION CUTS 

BYPASS PLAN AND PROFILE SHEET - ! 'l 
BYPASS PLAN AND PROFILE SHEET - 2 
BYPASS PLAN AND PROFILE SHEET - 3 
BYPASS PLAN AND PROFILE SHEET - 4 

~:~~ ~Y.~o~iu~~'j"f· SHEET - s BYPASS STATION CUT - 2 
BYPASS STATION CUT - J 
BYPASS STATION CUT - 4 
BYPASS STATION CUT - 5 
BYPASS STATION CUT - 6 
BYPASS STATION CUT - 7 
BYPASS STATION CUT - 8 
BYPASS STATION CUT - 9 
BYPASS STATION CUT - 1 b 
BYPASS STATION CUT - 11l 
BYPASS STATION CUT - 12 
BYPASS STUCTURE POIN - 1 

~~~~ rr~g~~~~ ~:~~ = ~, 
~~~~ rr~g~~~~ ~:~~ = ;: 
~~~~ rr~g~~~~ ~:~~ = f 
~~~! fit~i~ D~W~ : 1~ 
BYPASS CHANNEL OETAILS - ~2l 
BYPASS CHANNEL DETAILS - b 
~~~~ g::~~t ~~~~~~ = m 
GENERAL DETAILS 1' l GENERAL OETAILS 2 
GENERAL DETAILS 3 

({~ 
HOR Engl,-ing, Inc. of the Carolln■- ,,,, Of -.ll _,,, 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

I I I 

I I I I 

I 10057031 • 03G-03 r 

t-t---+----------------+-+-t-t-+-+--+--t DRAWN BY: 
PT DUNNE 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND ~t===±================t=t=l=l=+=+=++'f;:';?;o~LEARY~,;c---lci~~ GREAT FALLS DIVERSION DAM l-l--1----l----------------+-+--t--t---t-t-1H CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

DRAWING INDEX 
APPROVED BY: IDATE: 

09/2!1/2019 
NONE I 10057031 • 030-03 1-: 
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_[_ 

SEE PARTIAL PLAN 1 
ON OJX-02 

r-~- . 
rJtiitBl~EAJb~~H- 1 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

lm, FALLS-DEARBORN RESERVOIR] 

PLAN 
~ 

MAIN CHANNEL 
DAM NOTCH 

I 

~ 
10057031 • 03X-01 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-03G-01 . 

DEMOLITION NOTES: 

1. CONTRACTOR SHALL SUBMIT A DEMOLITION 
PLAN TO THE OWNER FOR REVIEW ANO 
APPROVAL PRIOR TO BEGINNING WORK. 

2. CONTRACTOR IS REQUIRED TO MEET THE 
OWNER'S ENVIRONMENTAL REOUIR[t.4[NTS. 

LEGEND: 

~ DEMOU TION 

3~ 

SCALE; FEET 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 
DL ARNOLD GREAT FALLS DIVERSION DAM 
CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

DEMOLITION 
APPROVED BY: DATE: PLAN 

L 09/:~20191 ,ssuro FOR 7~ s20 REVIEW. PTO DLA - - - - -
I DRN IDSGN!CHKOIAPPR! CML I ELECIMECHI PROJECT NUMBER: 10057031 I AS NOTED I 10057031 · 03X-01 
6 I 1 
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1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

40'-0"± 

~ ~1 BYPASS CHANNEL 
DAM NOTCH TOP or EXISTING 

DIVERSION DAM 

PARTIAL PLAN 
SCALE: 3/16"=1'-0" 

40'-0"± 

' . 

EXISTING 
~RSION 

·-~-====-. . •: .. 

-----.----.-.. ·· . '• .. . . . .. " ... . 

. , ... ·: 

SE_C_TION 
SCALE: 3/16"- 1'-0" 8 

•... . ... . 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

EL 355.80 
(NOMINAL) 

11'-1 "± 

SE_C_TION 
SCALE: 3/16"- 1'-0" 

EXISTING 
DIVERSION 
OAAO 

0 

~N 

10057031 • 03X-02 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01 . 

LEGEND: 

~ DEMOLITION 

SCALE: 3/16"= 1' -Q" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~DL~o~--+~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 DEMOLITION 1--1--==-+=~-~. =,o~• =.,~" =•-=-~---------Jc-=oto, .+-_-+-_-+_-+-_-+-_--I APPROVED BY: DAT[: sc,u, ENLARGED P~N ANO SECTIONS 
09/2!1/2019 I ISSI.J(O , vn ,v~ ~~v n~.,~- . 

"'~ AS NOTED 10057031 • 03X-02 
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EL 355.80 

,j<1 

~ 

EL 345.00± 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

95·_4":il 

PARTIAL PLAN 
SCALE: J/16",. 1'-0" ~ 

95'-4"± 

SECTION 8 SCALE: J/16"=1 ' -0" 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

<1 

EXISTING 
8ZJRSION 

~ 

~N 

4•-0· 

10057031 • 03X-03 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01. 

LEGEND: 

~ DEMOLITION 

~~ 
EL 345.00± r[XISTING GRADE 

~ vvvvvv~ -~ci(~(vv~~r~i~v7 v=v-,,,c--

SECTION 
SCALE: J/16"=1'-0" ffi 

4.1__l.___!_Q •_FT 

SCALE: J/16"•1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+,-;:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 DEMOLITION 
1--1--==-+=~-~. =,o~• =.,~" =•-=-~---------Jc-=oto,.+-_-+-_-+_--+-_-+-_---1 APPROVED BY: DAT[: sc,u, PLAN ATN~ SECTIONS 

09/2!1/2019 I ,ssuro ,vn ,v~ ~ - v """"- · 

"'~ AS NOTED 10057031 • 03X-03 
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/ 

<"/ 
' ' '~ , 

'\·~ 
',~. 

' ' ' 
LREAT FALLS- DEARBORN',,, 

RESERVOIR] // ', 

c§>_/ / ' 
o.,,_/ ', 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

' ' ,~, 
" " " " ' ' ' 'v/ 

TOP or EXISTING 
DIVERSION DAM 

ii• 

n ,{) 

L., CHANNEL] 

STA 1+8J.00 
EL 356.00 

l_+Q9 

STA 2+05.10 
EL 354.00 

8-i 
PORTAGE TRAIL 

LEFT 
[MBANKM[NT 

0(~' 
~T'8'L'2ER~ ~ 

~- ~ s,; />, 
~ ~ V I 

LYPASS RECREATION 
CHANNEL, SEE 035-121 

PLAN OF MAIN CHANNEL 
SCALE: 1/16"=1'-0" 

"'°' Ne 10057031 • 03S-01 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01. 

~,~-}~ 

' 

o ~ 1+96.00 6 ~ · 
\

EL ~ "\ ~ 
REAT FALLS 

foNG BYL D REAC\ ] 

r•-o• (PORTAGE TRAIL} 

I rTO BYPASS ~ PORTAGE TRAIL 

[ BYPASS 
RECREATION 

STA4+69.57 ~ 
EL 345. 13 J <;"' 

TAJLWATE0 ~ _i.;f / 

STA2+763~ 

ELJ~ ~ ~ 

____________________________________ £ [XIST~N_G_~:_E _ __ __ -- --

• •---~HANN[L] 

SECTION 
SCAL[;1/8"=1 '-0" 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

0 
16 a o 16n 

SCALE: 1/1C=1'-0" 

~ ~FT 

SCALE: 1;a·-1 ·- o· 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+,-;:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 MAIN RECREATION CHANNEL 
1--1--==+=~-~-=--~-=----=--~---------le-=.-+= ... +-_-+-_-+_-+-_-+-_-! APPROVED BY: DATE: .,_,., p~~~~D SECTION 

09/2!1/2019 I ISSUED ,un ,u,. <>~U n~.,~n . 

"'~ 
6 7 
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S1-38 

S1-21 S1-20 

..-

~ 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S1-37 S1-36 S1-35 

~ 
I 
' HANNEL ~1v8ASELINE 

S1-17\ "- ! 
S1-15 

S1-19 S1-18 51-33 S1-32 

S1-27 
S1-26 

S1 - 14 

EXISTING 
DIVERSION DAM 

10057031 • 03S-02 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01. 

MAIN CHANNEL STRUCTURE 1 

NORTHING EASTING 

S1-1 I 1005403.92 I 2032999.57 J52.19 

S1-2 I 1005410.58 I 2033005.25 352.06 
S1-3 I 1005416.94 I 2033009.88 351.14 

s1-s I 1005429.14 I 2033019.15 349.31 

S1-6 I 1005439.90 I 2033031.36 347.54 

s1-a I 1oos454.40 I 20JJoso.s9 349.96 
S1-9 I 1005458.74 I 2033056.91 350.95 

S1-10 I 1005462.17 I 2033063.78 351.87 

S1-12 I 1005486.56 I 2033053.74 353.57 

S1-13 I 100S480.87 I 2033047.29 353.18 

S1 - 15 I 1005470.94 I 2033036.02 351.28 
S1-16 I 1005465.99 I 2033030.40 350.29 

PARTIAL PLAN OF 
SCALE: 3/16"- 1'- 0" 

STRUCTURE 1 ~ s1-18 I 1005444.JO I 2033005.79 

S1-19 I 1005439.22 I 2033000.03 351.21 

S1-20 I 100S434.36 I 2032994.52 3S2.19 

ISOMETRIC VIEW 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: 3/16"=1'-0" 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

8 

FOR ELEVATION 
SEE PLAN ANO TABLE 

.• . 

T/Dm EL 355.80 
•• · 1 {NOMINAL) 

,, 

s1-21 I 1005429.29 I 2032988.76 

S1-22 I 1005423.56 I 2032982.26 353.70 

S1-23 I 1005410.40 I 2033005.41 351.44 

S1-25 I 1005422.29 I 2033014.96 349.60 

S1-26 I 1005428.55 I 2033019.69 347.94 

S1-27 I 1005450.22 I 2033044.30 347.93 

s1-28 I 1005454.28 I 2033oso.10 349.53 

S1-29 I 1005458.58 I 2033057.05 350.38 
S1-30 I 1005461.98 I 2033063.94 351.24 

S1 - 32 I 1005476.15 I 2033041.57 351.61 
S1-33 I 1005471.14 I 2033035.84 350.63 

S1-35 I 1005444.67 I 2033005.46 

S1-36 I 1005439.42 I 2032999.86 350.56 
S1-37 I 1005434.56 I 2032994.35 351.55 

#x01 2 

.I _ 4' "- EL 345.00± EXISTING GRADE 
- /VV\1 vvvvvvvv,1vvvvvvvvvvvvvvv, vvv, vvvv--.__-- ______ y ________ 

1 

_j #x012 
BEDROCK 

ROCK ANCHOR 
0 x•--• , SEE 
DETAIL x ON 03S-25 

SECTION 
SCALE: 3/6"•1'-0" ffi 

t-t---+----------------+-+--t-t-+-+--+--t DRAWN BY: 
PT DUNNE 

CIVIL 

2 1 0 2FT 

SCALE: 3/8"=1 ' -0" 

43210 4FT 

SCALE: 3/16"- 1'-0" 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++"~',!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1----+----------------+-t--t-t-t--t--t--t CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coos'BYc, 7D>DA,ETE,-, -----j MAIN RECR~~~~~~~~~t'o~1RUCTURE 1 
oiii,iii,ii/siiTNO. 09/2!1/2019l1SSUEOFOR70:IS20REVIEW. 

AS NOTED 10057031 • 03S-02 
6 7 
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RIGHT 
EMBANKMENT 7 
...--

PORTAGE TRAIL 

EXISTING GRADE 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S2-35 

nHANNEL ~I f BASE LINE 

S2-6 

ro--. I ; t±:t-' . 

52-17 S2-34 S2-33 

N 

~ 
S2-12 

----8 

lLEFT 
EMBANKMENT 

S2-11 

10057031 • 03S-03 

MAIN CHANNEL STRUCTURE 2 

POINT NORTHING EASTING ELEVATION GENERAL NOTES: 

S2-1 1005300.12 2033009.37 349.86 1. FOR GENERAL NOTES SEE 
S2-2 1005300.80 2033016.88 349,57 10057031-0JG-01. 

S2-3 1005302.39 2033024.45 348.75 

·---·-·-- --··-·--- ··--· 
S2-5 I 1005305.25 I 2033039.57 346.71 

S2-6 I 1005303.01 I 2033055.68 346.08 

S2-8 I 1005301 .21 I 2033080.10 348.16 

S2-9 I 1005299.38 I 2033087.56 349.21 

S2-10 I 1005297.24 I 2033094.95 350.39 

S2-12 I 1005321.45 I 2033103.69 352.10 

S2-13 I 1005321.82 I 2033096.17 351.83 

S2-15 I 1005322.57 I 2033081.16 349.80 

S2-16 I 1005322.93 I 2033073.76 348.81 

S2-18 I 1005324.58 I 2033040.53 348.75 

S2-19 I 1005324.95 I 2033033.12 349.73 

S2-20 I 1005325.33 I 2033025.59 350.72 
s2-21 I 1005325.70 I 2033018.12 

S2-22 I 1005326.07 I 2033010.66 352.10 

S2-23 I 1005300.30 I 2033016.85 349. 14 

S2-25 I 1005303.12 I 2033032.03 346.86 

S2-26 I 1005304.99 I 2033039.54 346.31 

S2- 27 I 1005301.60 I 2033072.68 345.87 

s2-28 I 1005301.23 I 2033080.09 

S2-29 I 1005299.41 I 2033087.56 348.88 

PARTIAL PLAN OF MAIN CHANNEL STRUCTURE 2 ~ 
PORTAGE TRAIL 

S2-30 I 1005297.28 I 2033094.95 350.03 

SCALE: 3/16"=1'-0" 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION ill SCALE: 3/16"• 1'- 0" 

ISOMETRIC VIEW 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

S2-32 I 1005322.69 I 2033088.71 

S2-33 I 1005323.06 I 2033081.16 

S2-35 I 1005325.23 I 2033040.54 

RiGHi • 
-~~:~.K~E~~] • 

~--· : /· ,: "! 

S2-36 I 1005325.31 I 2033033.13 
S2-37 I 1005325.68 I 2033025.60 

I• 

SE_C_TION 
SCALE: 3/8"- 1' -0" ffi 

DRAWN BY: CIVIL 

PT OUNNE 

349.75 
348.80 

348.95 
349.96 

2 1 0 2FT 

SCALE: 3/8"• 1 ·-0• 

43210 4FT 

SCALE: 3/16"•1'-0" 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- --+----------------+-t--t-t-t--t---t----t CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,e,coii"B'BYc, 7;;;,,,,TE,---, -----j MAIN RECR~~:i::t:~~~~:~RUCTURE 2 
oiii,iii,ii/siiTNO. 09/2!1/2019l1SSUEOFOR70:IS20REVIEW. 

AS NOTED 10057031 • 03S-03 
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RIGHT 
EMBANKMENT 7 

~ 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

10057031 -03S-04 
✓"HANNEL 

N MAIN CHANNEL STRUCTURE 3 GENERAL NOTES: 
S3-35 POINT NORTHING EASTING ELEVATION ~I ! ~ BASE LINE SJ-3' -- --

---E--=1-=J==2!I==~=t-===-~.__...-- S3- 12 ~ S3-1 1005188.59 2032996.78 349.34 
SJ-2 1005188.46 2033007.28 348.95 

S3- 3 1005189.16 2033012.27 347.50 

1. FOR GENERAL NOTES SEE 
10057031-03G-01 . 

I 
j 

-;-

@J 

53-17 53-16 

S3-27 

PARTIAL PLAN OF MAIN CHANNEL STRUCTURE 3 
SCALE: 3/lC- 1'- 0" 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: 3/16"z 1'-0" 0 

ISOMETRIC VIEW 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

~ 

----0 
lLEFT 

EMBANKMENT 

SJ-11 

S3-4 I 1005189,.,, I :lU.).}Ul\:l.!l.) 

S3-5 I 1005189.1 7 I 2033027.39 

S3-7 I 1005181.81 I 2033059.54 
S3-8 I 1005177.93 I 2033066.45 

S3-10 I 1005175.78 I 2033078.60 

S3-11 I 1005169.66 I 2033087.96 

S3-13 I 1005200.01 I 2033082.88 

S3-14 I 1 005200.83 I 2033078.23 
S3-15 I 1005202. 16 I 2033070.74 

S3-17 I 1005206.38 I 2033047.22 

S3-18 I 1005209.20 I 2033030.94 

S3-20 I 1005211.79 I 2033016.27 

S3-21 I 1005212.63 I 2033011.55 

S3-23 I 1005187.41 I 2033001.09 

S3-24 I 1005188.46 I 2033012.14 

S3-25 I 1005189.37 I 2033019.37 

S3-27 I 1005181 .27 I 2033059.44 

S3-28 I 1005177.65 I 2033066.40 

S3-30 I 1005174.82 I 2033078.43 

S3-31 I 1005200.82 I 2033083.03 

53-32 I 1005201.<1-2 I 2033078.34 

53-33 I 1005202.16 I 2033010.84 

S3-34 I 1 005204.64 I 2033063.58 

S3-35 I 1005210.25 I 2033031.12 

53- 37 I 1005212.15 I 2033016.33 

S3-38 I 1005213.49 I 2033011.70 

,, 

ROCK ANCHOR 
0 "' -""• SEE 
DETAIL " ON 03S-25 

SECTION 
SCALE: 3/8= 1 '-0" t±l 

t-t----+----------------+--+--t-t-+-+--+---t DRAWN BY: 
PT OUNNE 

.)4ti.45 

346.12 

345.67 
346.06 

348.95 
349.41 

350.91 
349.34 
348.36 

345.67 

347.44 

349.41 

350.98 

351.31 

346.58 

346.45 

345.12 

345.78 

347.49 

349.67 

348.74 

346.11 

346.11 

348.85 

349.67 

FOR ELEVATION 
SEE PLAN AND TABLE 

_ _c_ E~ S~~~~E 

7 \ 

SCALE: 3/8"=1 ·-o· 

li___!__!_Q _!_FT 

SCALE: 3/S~'l--!-80" 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,..----l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- --+----------------+--t--t-t-t--t--t----t CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coii"B'BYc, 7 D>DA,ETE,---, ----j MAIN RECR~tl~:,:=t:~~~~:~RUCTURE 3 
oiii,iii,ii/siiTNO. 09/2!1/2019l1SSUEOFOR70:I S20REVIEW. 

AS NOTED 10057031 - 03S-04 
6 7 
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Ii .. A 

·~ ROCK ANCHOR 

O 10'-0", SEE 
DETAIL 1 ON OJS- 25 
(TYP) 

EXISTING 1-~- ~- -J--~~--~---GRAOE-~ ---I-- -'_ . 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

ROCK ANCHOR 
0 10'-0", SEE 
DETAIL 1 ON OJS-25 
(TYP) 

:r-o· 

ELVARIES n ..,............ 
;:;-;;> 4 

-~ - ~ 

~ · 

DETAIL ~ SCALE: 3/8"=1'-0" 

4 

J'-o" 

ELVARIES n 
4' 

4. .. 
4 di' i 

.e 

DETAIL 
SCALE: 3/8"=1 ' -0" ~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

"-< 

#9012 

I',· - ,d ?---:;-:,, I EL VARIES 

190 12 W/ 
STD 90' HOOK 

#90 12 

HILTI 
R[-500 VJ ADHESIVE 
ANCHOR SYSTEM 

EL 355.80 (NOMINAL) 

EXISTING 
DIVERSION DAM 

,:'.J 
<] 

L'.l 

,:_}q 

ES't,mr,QQ 
~1~ --- .. · A '"'"'° 

GRADE 

DETAIL 
~ , -o· 0 

4. 

SECTION ~ SCALE: J/8"•1'-0" 

10057031 • 03S-05 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JC-01 . 

MAIN CHANNEL 
EMBANKMENT 

. . . . 
4 . 4 • . 

. . : 4 

: 
4 . 4 . . 

;-¾..;vvv, 
-#x DOWELS Ox" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~---+~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t::t:::i::::t=t=1=bPR◊'~~--+oie=7 MAIN RECREATION CHANNEL 
1--1--==""=~-~. =,o~• =.,~" =•-=-~---------Jc-=oto,.+-_-+-_-+_--+-_-+-_--1 APPROVED BY: DATE: sc,u, SECTION~NO.ANO DETAILS 

09/2!1/2019 I ,ssuro , vn ,v~ ~~v "~ .. ~ - -

"'~ AS NOTED 10057031 • 03S-05 
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' 2 ' J ' . ' 5 ' 6 ' 7 ' 8 

I 10057031 • 03S-06 I= r CX,ST,NG ' "'ERS,oN DA'/(, 
MAIN CHANNEL EMBANK ENT 

MAIN CHANNEL GENERAL NOTES: 

H 

STRUCTURE\ 

. j 
,. FOR GENERAL NOTES SEE H 

10057031-03C-01 . 
4 

~\~ 
l#,0'2 (TYP) ,'\, 

' 2·-0· 

TYP . 4 
O· 

-

~ 
I ~ ·1 -~,~ . 

~ 

: ~ ·~ it 

/·. 4. 
• • 4 

~ 

G 4 
fx DOWELS Ox"_/' 

. • 4 G , 
I 4 

I'\ / '- I '~f~ l~ '\. / '\ I'\. I'\ I '- ,,;r~ fi"'"' RE-500 V3 ADHESIVE 
- ANCHOR SYSTEM 

DETAIL ~ DETAIL ~ SCALE: 3/8"=1'-0" SCALE: 3/8"=1 ' -0" 
035-03 OJS-03 
OJS-04 035-04 

r 

-

E E 

-

D D 

-

C C 

-

B B 

-

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 1-)~ , .... •"c,,"", PRELIMINARY PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 

A t:1f~f) NOTFOR 
DESIGNED 8Y MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 
DL ARNOLD GREAT FALLS DIVERSION DAM " 

CONSTRUCTION 

HOR en,,.-.,,,~ m0wc.on, .. \~~J.;!~f/ 
CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

OR MAIN RECREATION CHANNEL 

RECORDING 
APPROVED BY: DATE: SECTIONS AND DETAILS 

09/2!1/2019 ISSI.JEOFOR70:ii:; S20REVIEW. PTO OLA 
sc,u,AS NoTEo I 1oos7o31 . 03s-o& I~ 

""'" "' r "''""" DRNOSGN CHKOAPPR CML ELEC MECH PROJECTNUM9ER:100S70J1 

I 2 I J I . ' I 6 I 7 I 8 
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EL 356.00 

~ 

.-
EL 342.50 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

10057031-03S·10 r--------------- I ____ _ I ,=-~:;;-N;T~---, 
I "--- GREAT FALLS 

RESERVOIR'--. EiN GENERAL NOTES: 

~! 

~1¢ 
a'-

~, 

I 

·~ 
il 

PLAN 
SCALE: ,;a·=1·-o· 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

v 5~EcjJ~\';f PLAN 1 ), 

I I ~ TOP OF DIVERSION DAM 

I 

1. FOR GENERAL NOTES SEE 
10057031-03G-01 . 

8 6 4 2 0 8FT 

SCALE: ,;a·- 1·-o· 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~ --+~ :;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t~::=1==~~-=. ~-=• ~ .. =. :._~_====================t_:"t~""~=-=t_=t_=1=_~=-~r,A<PPPPSR'◊'o"';aoii"siBYC-, 7 oDAAi,TE=, 7 sc,u, BYPASS REC~~~ON CHANNEL 
09/2!1/2019 I ,ssuro , vn ,v~ ~~v "~ .. ~ --

"'~ AS NOTED 10057031 ·03S·10 
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~ ;-.... WI~ 
~~ 

2+f!!!.. 

w1~ ~~ 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

STRUCTURE 2 

I 
I l ~SEEPARTIALPLAN1 
( ON 03S-15 

I 
EL 349.80 

~ 

~ 
PORTAGE TRAIL 

"--pg~r ,\,';l-kJsm REACH~ ~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

3+00 

' ;,, 

'r • 

:? 

~ 
PLAN 
SCALE: 1/8"=1'-0" 

"'-GREAT FALLS-DEARBORN 
RESERVOIR~ 

~Jf ~ ~----

!)[ 

0JN 

' :,1 
:,]/:)1 
I',, ',,I 

h"/•,,;,_."/•,,· ' ;._,_.,, ;'.::;,,...;,. -,=,:-,-:s:_- ------.,2,--,-,-, ;-:,-, , : , 1 
~'/:(;/:/1:/:1 e,,sn,c Roe, 

,, ,,.✓ .. ·,-.",, "· ·,-.". FORMATIONS TO 
• "· ·,- •"··"/."· ·/.".· ·,-." REMAIN ,-.S SHOWN 

J:/:"// :":/t/Y //,,:,, 

10057031 - 03S·11 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-03G-01. 

SCALE; 1/8"=1 '-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

er ou,"' GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=t=1==t=t=1=~=~wo~L~A"!R,~DL~D~ -4~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t~::=1==~~-=. ~-"=. ~ .. =" :._~_====================t_:"t~""~=-=t_=t_=1=_~=-~r,A<PPPPSR'◊'o,c;aoii"siBYC-, 7oDAAi,TE=, 7 sc,u, BYPASS REC~~~ON CHANNEL 
09/2!1/2019 I ISSI.J(O , vn ,v~ ~~v n~.,~- . 

"'~ AS NOTED 10057031 ·03S·11 
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' ' 1~1i ,. '-
' -

~," 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

V 6~Eoj~n,"} PLAN 1 

I •1t I g; ;--
I vl ~ 

EL 347.10 -

I • -1:so ~ 

, .,,,,,..-SEE PARTIAL PL.AN 1 1° ON 03S-19 

ROUGHNESS 
1ELEMENT 5 

I 
I 
I 

6+so l 

~1i -'-

\' 

"'-r~M,T ,!;'~}§SEO REACH~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

PLAN 

TOP OF EXISTING 
DIVERSION DAM 

"-GREAT FALLS-DEARBORN 
RESERVOIR~ 

MAIN CHANNEL 
RIGHT EMBANKMENT 

0JN 

SEE 10057031-035-01 

10057031-03S·12 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

SCALE: 1/8"=1'-0" 

SCALE: 1/8"=1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~ -+~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t=t~::=1==~~-=. ~-=• ~ .. =. :._~_====================t_:"1~" .. ~=-=t_=t_=1=_~=-~r,A<PPPPSR'◊'o"';aoii"siBYC-, 7oDAAi,TE=, 7 sc,u, BYPASS REC~~~ON CHANNEL 
09/2!1/2019 I ISSI.J(O , vn ,v~ ~~v n~.,~-. 

"'~ AS NOTED 10057031 ·03S·12 
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10057031 - 03S·13 

N GENERAL NOTES; 

EXISTING 
DIVERSION DAM ~ 

l,,--c, 8'PASS 

;c;E :.... 9 1, FOR ADDITIONAL GENERAL NOTES SEE 
10057031-0JG-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

87 r RECREATION CHANNEL 

A._ l~I SLOPE 

t--,-------1-------1-~ ' -~ -ffi 

9 
il 

I ~ 

g . ~1 
·~ ~-NOTCH 

FLOW EL 351.00 

- &......: -

!j 
9 
g 

j 

:G 

j_ I ~ 
- : 

► I 

i 

I ! 
i -

---It 
FOR BYPASS - C 

RECREATION T -ffi 
~~r~st~~B 1 

~ I 

I , 

I 

h i 111111i l ~ --- 9 
;,, 

II ~ 
. I_ ,·-o· 11'-6 - 11 '-3" 

PARTIAL PLAN OF BYPASS NOTCH 
SCALE; 3/16"=1 '-0" 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

EL 352.00 

EL349.S0 
"1<7 

GREAT FALLS-DEARBORN 
RESERVOIR 

EL 353.00 
EL 352.00 

SE_C_TION 
SCALE: 3/16"- 1'-0" 8 

EL 351.00 

~ 

SCALE: 3/16"=1'-0" 
SECTION ffi 

STRUCTURAL FlLL 

SECTION 
SCALE:3/16"= 1 '-0" ffi 

SECTION 
SCALE: 3/16"=1'-0" ffi 

' 4 

<1 

~ ~,NG '_'_]-·-

BYPASS RECREATION CHANNEL 
SLAB, FOR REINFORCING SEE 03S-33 

BYPASS RECREATION CHANNEL 
SLAB, FOR REINFORCING SEE 03S-33 

4~ '-" 
SCALE: 3/16"=1 ' -0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~---I~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t::j:::j::::j:=t=::j=bPRoi~~-+DAii=7 BYPASS RECREATION CHANNEL NOTCH 
1--1--==-+=~-~. =,o~• =.,~" =•-=-----------Jc-=oto• .+-_-+-_--+_-+-_-+-_-I APPROVED BY: DATE: sc,u, PLAN ATN~ SECTIONS 

09/2!1/2019 I ISSI.J(O , vn ,v~ ~~v n~.,~- . 

"'~ AS NOTED 10057031 ·03S·13 
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' ~ ~, 

. .J, . 
"'p• 

N 

~ T/OJVERSION DAM 
EL ,,7,.ao c,o"""-l .~ 

EXISTING WERSION • 
0 

• 

.· 

T/OIVERSION DAM 
EL 355.80 (NOMINAL) 

6:~lgN DAM / <1., 

.. 

SECTION 
SCALE: .v,c - 1·-o· 

SE_C_TION 
SCALE: J/1C - 1'- o" 

8 

ffi 

PORTAGE TRAIL 
EL VARIES 

PORTAGE TRAIL 
EL VARIES 

10057031 • 03S•14 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-0JG-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

.L L-V:"' ,- ~ "'"°'1 ---ffi 
35•- , o· 

T/OIV[RSION DAM 
EL 355.BO (NOMINAL) 

EXISTING 
DIVERSION DAM 

;. 
_}. . 

~-
FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

PORTAGE TRAIL 
EL VARIES 

NOTE: 
DEFLECTOR 1 NOT SHOWN. 

PARTIAL PLAN OF BYPASS STRUCTURE 
SCALE: 3/16"- 1' -0" ~ 

BYPASS STRUCTURE 1 

POINT NORTHING EASTING ELEVATION 
S1-1 1005018.40 2032749.53 351.00 

51-2 1005008.57 203274 1.81 353.22 
S1-3 1005003.89 2032738.14 352.95 
S1-4 1004967.71 2032739.76 350.27 

51-5 1004967.69 2033753.19 350.00 
S1-6 1004967.66 2032775.60 350.45 
S1-7 1004994.54 2032774.70 351.00 
S1-8 1005001 .61 2032776.57 351.00 

S1-9 1005010.96 2032761.52 350.90 
S1-10 1005009.93 2032750.92 352.27 

S1-11 1005005.49 2032749.03 353.06 

S1-12 1004997.56 2032745.66 352.46 
51-13 1004991.11 2032760.85 352. 10 
S1 - 14 1004999.01 2032764.21 353.05 

S1-15 1005003.49 2032766.06 351.94 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

STRUCTURE 1 
CHANNEL SLAB 

SECTION 
SCALE: J/16"=1·-o• ffi 

<l< 

' ,]'f 
"""""' 4 I -

SECTION 
SCALE: 1/2"•1'-Q" 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

0 
SCALE: 1/2"=1'-0" 

4~ "' SCALE: J/16"•1 •-o• 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ou,,e GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

~=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+~:;::~ GREAT FALLS DIVERSION DAM r- CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 BYPASS RECREATION CHANNEL 
J..--1---==-+=~-~.=,o~• =.,~" =-~---------Jc-=oto,.+_+ _-+_-+-_+ _-J APPROVEO BY: DATE: sc,u, STRUCTURE 1 •1 ':_LAN ANO SECTIONS 

09/2!1/2019 I ,ssuro , vn ,v~ ~~v "~ .. ~ - -

'"~ AS NOTED 10057031 • 03S•14 
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._ ._ 

._ ._ 

S2-1 
52-10 

S2 - 4 

S2-3 
S2-8 

rill 
~ 

S2-24 
S2-31 

§~:j5 

~~=~~ 

0 0 

00 

PARTIAL PLAN OF BYPASS STRUCTURE 2 ~ 

BYPASS STRUCTURE 2 

POINT NORTHING EASTING 

S2-1 1005077.37 2032782.97 
S2-2 1005079.44 2032788.29 

S2-3 1005091.59 2032797.83 
S2-4 1005093.62 2032795.71 
S2-5 1005076.58 2032783.91 

S2-6 1005079.03 2032793.33 
S2-7 1005089. 13 2032800.57 
S2-8 1005091 .59 2032797.83 

S2-9 1005079.44 2032788.29 
S2-10 1005077.37 2032782.97 
S2- 11 1005078.90 2032793.62 
S2-12 1005080.60 2032795.34 

S2-13 1005089.13 2032800.57 

S2-14 1005076.75 2032801.53 

S2-15 1005085.25 2032806.81 

S2-16 1005076.37 2032802.15 

S2-17 1005084.87 2032807.42 

S2-18 1005075.99 2032802.76 

S2-19 1005084.49 2032808.03 

S2-20 1005072.22 2032808.83 

S2- 21 1005080.68 2032814.17 

S2-22 1005059.83 2032809.56 

S2-23 1005061.93 2032810.85 

S2-24 1005065.70 2032810.48 

S2-25 1005079.28 2032817.55 

S2-26 1005080.68 2032814.17 

S2-27 1005069.88 2032807.38 

S2- 28 1005059.83 2032809.56 

S2-29 1005069.88 2032807.38 

S2-30 1005061.93 2032810.86 

S2-31 1005065.70 2032810.48 

S2-32 1005079.28 2032817.55 

S2-33 1005078.05 2032820.87 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

SCALE: 3/16~=1'-0" 

ELEVATION 

356.10 
355.85 

354.02 
354.34 

352.90 

352.64 
351.06 

351.20 

352.90 

352.90 
351.19 
351 .50 

350.50 

351.15 

350.05 

350.90 

349.80 

351.15 

350.10 

351.55 

350.54 

353.23 

353.23 

353.23 

351.20 

351 .00 

352.44 

351.34 

351.2 1 

355.95 

355.70 

354.02 

354.08 

BYPASS 
RECREATION 
CHANNEL 

ISOMETRIC VIEW 

STRUCTURE 

.. 
.• 

•. 

.. 

STRUCTURAL FILL 

SECTION 
SCALE: 3/8"=1'-0" ffi 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

T/DIVERSION DAM 
EL 355.80 (NOMINAL) 

EXISTING 
DIVERSION DAM 

T/OIVERSION DAM 

.• 

EL 355.80 (NOMINAL) 

EXISTING 
DIVERSION DAM 

~{DfJi~~~N~M~NAL) ~ 

:~~lgN OAM ~-
.. 

Ko~g~~~N~:NAL) r---,__ 

~~~~l~lgN DAM 

SECTION 
SCALE: 3/16"= 1'-0" 0 

SECTION 
SCALE: 3/16"- 1'-0" ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: 3/16" •1'-0" CD 

ROCK ANCHOR (TYP) 

SECTION 
SCALE: 3/16"=1'-0" ffi 

PORTAGE TRAIL 
EL VARIES 

PORTAGE TRAIL 
EL VARIES 

PORTAGE TRAIL 
EL VARIES 

10057031 - 03S•15 

GENERAL NOTES: 

1. FOR AOOITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

2 __ , _ o _2_FT 

SCALE: 3/8"= 1•-o• 

43210 4FT 

SCALE: 3/16"=1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t::t:::i::::t=t=1=bPR◊'~~-+oie=7 BYPASS RECREATION CHANNEL 
1--1--==-+=~-~. =,o~• =.,~" =-~---------Jc-=oto,.+-_-+-_-+_--+-_-+-_---1 APPROVED BY: DATE: sc,u, STRUCTURE 2 •1 ':_LAN AND SECTIONS 

09/2!1/2019 I ISSUED , vn ,v~ ~~v n~.,~- . 

"'~ AS NOTED 10057031 · 03S•15 
6 7 
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BYPASS STRUCTURE 3 

POINT NORTHING EASTING 
S3-1 1005154.68 2032830.09 

S3-2 1005155.89 2032835.68 
S3-3 1005167.77 2032845.58 
S3-4 1005171.72 2032841 .61 

53-5 1005154.68 2032830.09 
S3-6 1005155.89 2032835.68 
S3-7 1005167.77 2032845.58 
S3-8 1005153.07 2032832.19 

S3-9 1005155.01 2032840.78 
S3-10 1005165.52 2032848.21 
S3-11 1005153.07 2032832.19 

S3- 12 1005155.01 2032840.78 
S3-13 1005165.52 2032848.21 
S3-14 1005150.73 2032830.73 

S3-15 1005153.47 2032843.71 

53-16 1005155.65 2032845.08 
S3-17 1005154.04 2032847.68 
S3-18 1005161.87 2032852.70 

S3-19 1005150.73 2032830.60 
53-20 1005153.47 2032843.71 

S3-21 1005152.83 2032849.63 

S3- 22 1005161.42 2032854.91 

53-23 1005151.79 2032851.30 
S3-24 1005149.76 2032854.57 

S3-25 1005147.36 2032853.08 

S3-26 1005134.86 2032856.15 

53-27 1005137.19 2032857.60 

S3-28 1005146.32 2032855.69 

S3- 29 1005157.05 2032861.60 

53-30 1005159.62 2032856.32 
S3-31 1005147.36 2032853.08 

S3-32 1005134.86 2032856.15 

S3-33 1005137.19 2032857.60 

S3-34 1005146.32 2032855.69 
S3-35 1005157.05 2032861.60 

S3-36 1005138.88 2032858.65 
53-37 1005142.53 2032858.13 

S3-38 1005155.74 2032865.03 

S3-39 1005138.88 2032858.65 
53-40 1005142.53 2032858.13 

S3-41 1005155.74 2032865.03 

S3-42 1005154.66 2032868.45 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

.._ 53-4 .._ 

.._ .._ 

S3-1 
S3-5 

ELEVATION 
355.70 

355.45 
353.70 
354.15 

353.41 
353.41 

351.80 
353.41 

353.05 
351.52 
351.44 

351.30 
350.46 
351.44 

351.05 

351.27 

351.05 
350.05 

349.90 

350.00 
349.80 

348.40 

350.95 

351.11 

351.10 

351.31 

353.80 

352.50 

351.45 

349.92 

349.94 

349.90 

351.31 

351.31 

350.10 

355.75 

355.30 
353.40 

353.30 

353.15 

351.67 

353.73 

~ 
00 

S3-28 --ffi S3-34 

S3- 37 =0 
S3-40 

S3-36 
S3-39 

S3-27 
S3- 33 

S3-26 
S3-32 

PARTIAL PLAN sc"1.E, ,;10·-1· o· OF BYPASS STRUCTURE 3 ~ 

ISOMETRIC VIEW ~ 

STRUCTURE ~ . 

~ STRUCTURAL FILL 

SECTION CD SCALE: 3/8"- 1'-0" 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

T /DIVERSION DAM 
EL 355.80 (NOMINAL) 

EXST DAM 

a• 

SECTION 0 SCALE: 3/16"• 1 '-O" 

K0~Jti~(N~NAL) r ~~~ JPf~, or~,,~o-t!<;.~~rE ELEVAT10Ns 

EXST DAM 

SECTION ffi SCALE: 3/16"=l'-O" 

T/OIVERSION DAM 
EL 355.80 (NOMINAL) 

~i:-ni;, TnP ~ ni:- r-nt.11'!.IF"TF" F" t.1<:. 

.. --1, 
\_ROCK ANCHOR (TYP) 

SECTION CD SCALE: 3/16"=1'-0" 

T/OIVERSION DAM 
EL 355.80 (NOMINAL) 

~ 
rFOR TOP OF C SEE PLAN ANO OT'lirrE ELEVATIONS 

EXST DAM 

SCALE: 3/16"- 1'-0" ffi 
t-t---+----------------+-+--t-t-+-+--+---t ORAWN BY: 

PT DUNNE 

PORTAGE TRAIL 
EL VARIES 

JtfRJ.:B1fsTRAIL 

/teRJ_tB1~STRAIL 

JtfRJ.:B1~STRAIL 

CIVIL 

10057031 - 03S·16 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

2 1 0 2FT 

SCALE: 3/8"=1 ' -0" 

4.1..l_l_Q 4_FT 

SCALE: 3/16°•1'-0" 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++'~',!;A~RN~O~Lo:C,-.--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1---+----------------+-+--t-t-t--t--t----t CHECKED BY: EL~L MIN :~~:'s~ :~~:~111i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,co,---.;BY,, -tO,OA,ETE,---, 7 STRUCTURE 3 - PLAN AND SECTIONS 
joiii,iii,ii/siiTNO. 09/2!1/2019jlSSUEOFOR70:IS20REVIEW. 

AS NOTED 10057031 ·03S·16 
6 7 
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D
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Sheet 23-44 



BYPASS STRUCTURE 4 

POINT NORTHING EASTING 
S4-1 1005231.20 2032878.33 

S4-2 1005232.15 2032883.98 
S4-3 1005244.20 2032893.56 
S4-4 1005248.12 2032889.29 

54-5 1005231.20 2032878.33 
S4-6 1005232.15 2032883.98 
S4-7 1005244.20 2032893.56 

54-8 1005229.53 2032879.63 
S4-9 1005231.49 2032889.04 

S4-10 1005241.53 2032895.82 
S4-11 1005229.53 2032879.63 

S4-12 1005231.49 2032889.04 
54-13 1005241.62 2032895.82 
S4-14 1005227.09 2032878.37 

S4-15 1005229.92 2032890.65 
54-16 1005232.35 2032892.18 
S4-17 1005230.49 2032895.17 
S4-18 1005238.39 2032899.69 

S4-19 1005227.09 2032878.37 

S4-20 1005229.92 203289.65 
S4-21 1005229.28 2032897.12 

S4-22 1005237.77 2032902.39 

S4-23 1005228.10 2032899.01 

S4-24 1005225.95 2032902.48 

S4-25 1005223.76 2032901.12 

$4-26 1005211.54 2032903.77 

S4-27 1005214.09 2032905.35 
S4-28 1005222.79 2032903.21 

S4-29 1005233.57 2032909.28 
S4-30 1005235.90 2032903.70 
S4-31 1005223.76 2032901.12 

S4 - 32 1005211.54 2032903.77 

$4-33 1005214.09 2032905.35 
S4-34 1005222.79 2032903.21 
S4-35 1005233.57 2032909.28 

$4-36 1005216.29 2032906.72 
S4-37 1005219.39 2032906.07 
S4-38 1005232.59 2032912.89 

S4-39 1005216.29 2032906.72 
S4-40 1005219.39 2032906.07 

S4-41 1005232.59 2032912.89 

S4-42 1005231.67 20329 16.27 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

..._ ,._, ..._ 

..._ ..._ 

S4-1 
S4-5 

S4-8 
S4-11 

ELEVATION 

354.25 

354.05 
352.24 

352.75 

352.30 

352.30 
350.30 

352.30 
351.75 

349.95 

350.07 

350.07 
348.89 

350.07 

349.75 
349.75 
349.78 

348.70 

348.50 

348.50 

348.40 

347.10 

349.75 

349.88 

349.75 

350.01 

352.40 

351 .67 

350.27 

348.63 

348.85 

348.50 

350.35 
349.85 

348.70 

354.36 

354.05 

352.24 

352.50 

352.30 

350.27 

352.24 

S4-14 
S4-19 

~ 

S4-37 
S4-40 

S4 - 36 
S4-39 

S4-27 
S4-33 

S4-26 
S4-32 

00 

00 

PARTIAL p """"' ,1,.·-,·-}.AN OF BYPASS STRUCTURE 4 ~ 

ISOMETRIC VIEW 
'V/ 

-<:Tl>llr-Tlll>I'" 

STRUCTURAL FILL 

SECTION 
SCALE: 3/8"•1'-0" ffi 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

TYP /,\ 

T/OIVERSION DAM 
EL 355.80 (NOMINAL) 

, . 

, . 

~{0~1RSION DAM -r .. 

/ •. \ 
EXST QA.',1 

SECTION 
SCALE: 3/16"=1'-0" 0 

FDR TOP or CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION 

/'" ;;;;w--- {jJ 

/'7' \ 

EXST GRADE _j 

SECTION CD SCALE; 3/16"=1 '-0" 

&O~~fTE ELEVATIONS 

I 

EXST GRADE 

SE_C_TION 
SCALE: 3/16"• 1'-0" ffi 

PORTAGE TRAIL 
EL VARIES 

PORTAGE TRAIL 
EL VARIES 

) ~teRJ~itsTRAIL 

rteRJ~itsTRAIL 

10057031 - 03S•17 

GENERAL NOTES: 

1. FOR AOOITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32 • 

2 _ _ 1 _ 0 l_FT 

SCALE: 3/8"•1'-0" 

4 3 2 1 0 4FT 

SCALE: 3/16"=1'-0" 

t-t---+----------------+-+--t-t-+-+--+----t DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 
PT OUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++'~',!;A~RN~O~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- --+----------------+-+--t-t-t--t---t----t cHEcKrn BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coii"B'BYc, 7;;;,,,,TE,---, -----j STRUCTURE 4" PLAN AND SECTIONS 
joiii,iii,ii/siiTNO. 09/2!1/2019j,ssuroroR10,i:;s20REV1EW. 

AS NOTED 10057031 · 03S•17 
6 7 

SAC
-2019-00062
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...-­...--

...--

BYPASS STRUCTURE 5 

POINT NORTHING EASTING 
S5-1 1005265.36 2032951.76 
S5-2 1005264.55 2032955.46 
S5·3 1005276.63 2032961.56 
S5-4 1005278.43 2032959.82 

S5-5 1005265.36 2032951 .76 

S5·6 1005264.55 2032955.45 
S5-7 1005276.63 20.32961.56 

S5-8 1005278.43 2032959.82 
S5-9 1005263.40 2032958.82 

S5-10 1005273.32 2032964.45 
S5-11 1005280.62 2032960.83 

S5- 12 1005263.40 2032958.82 
S5-13 1005273.32 2032964.45 
S5-14 1005280.62 2032960.BJ 

S5-15 1005260.98 2032963.69 
S5-16 1005268.37 2032968.29 
S5-17 1005269.71 20.32965.82 
S5-18 1005266.55 2032966.55 
S5-19 100528.3.12 20.32960.97 
S5- 20 1005271.08 2032966.55 
S5-21 1005283.12 2032960.97 
S5-22 1005259.78 20.32965.84 
S5-2.J 1005267.28 20.32970.47 
S5-24 1005258.74 20.32967.52 
S5-25 1005266.06 2032972.03 
S5-26 1005263.82 2032975.28 
S5-27 1005265.48 2032976.42 
S5-28 1005269.61 20.32988.41 
S5-29 1005267.28 2032987.54 
S5-30 1005265.29 2032979.00 
S5-J1 1005254.7.J 20.32972.45 
S5-32 1005265.48 2032976.42 
S5-33 1005269.61 20.32988.41 
S5-J4 1005267.28 20.32987.54 

S5-35 1005265.29 2032979.00 
S5-36 1005254.73 2032972.45 
S5-J7 100525.3.26 20.3297.3.64 

S5-38 1005264.29 20.3298.3.67 
S5-J9 1005264.87 2032986.45 
S5-40 1005249.67 2032977.23 
S5-41 1005264.97 20.32986.45 
S5-42 1005264.29 2032983.67 
S5-43 1005253.26 2032973.64 
S5-44 1005249.67 2032977.23 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S5-1 
SS-5 

ELEVATION 

350.98 
350.98 
352.98 
353.15 

346.10 
348.95 

350.45 

350.70 
348.60 

350.16 
351.38 

347,75 

348.70 
348.88 

347.60 
348.62 
.348.75 
348.50 

.348.88 

.347.90 
347.20 

.345.70 

.346.9.J 

.347.14 

348.55 
348.64 
.348.45 
.347.20 

348.71 
348.69 
.347.50 

347.91 
348.69 
.351.07 

.350.J0 
348.65 
.348.65 

.350.70 
351 .05 
347.65 

J5J.21 
352.75 
350.75 

.350.90 

~ 
S5-29 
S5-34 

S5-39 
55-41 

S5-38---8 
S5-42 .:......J rs\ 

~ 

Sss5-4o ~ ... 

PARTIAL PLAN OF BYPASS STRUCTURE 5 ~ SCALE: J/16"=1'-0" 

ISOMETRIC VIEW 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

PORTAGE TRAIL 
EL VARIES 

EXST GRADE 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION 
SCALE: J/16"=1'-0" 0 

SECTION 
SCALE: 3/16"=1'-0" ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION 
SCALE: 3/16"=1'-0" ffi 

,, 
T/SLAB EL 347.1 ~z;::::;::,::;'.:::;F~~~:::;::;.{i~.=,::;;. :z:'f::----< 

• 

SECTION 
SCALE: 3/8"• 1 '-0" ffi 

t-t---+----------------+-+--t-t-+-+--+--t DRAWN BY: 
PT DUNNE 

CIVIL 

10057031 - 03S·18 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

2 1 0 2FT 

~CALE: 3/N'"5?-

SCALE: 3/16:,f'l·.:.90• 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1----+----------------+-+--t-t-t--t--t--t cHEcKrn BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coos'BYc, 7D>DA,ETE,-, -----j STRUCTURE 5" PLAN AND SECTIONS 
I oiiioiiiii/siiiTNO. 09/2!1/2019jlSSUEOFOR70:ii:;S20REVIEW. 

AS NOTED 10057031 ·03S·18 
6 7 

SAC
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T'""" 
T'""" 

T'""" 
T'""" 

BYPASS STRUCTURE 6 

S6-4 
S6-7 

S6-3 
56-6 

POINT NORTHING EASTING ELEVATION 

1005193.08 2032907.17 349.80 

1005192.20 2032910.25 349.70 
1005205.58 2032917,13 351.44 

1005207.97 2032916. 13 351.30 
·~~~·~~ ~~ ~~~~~-~ ~~ ~ · ~ ~~ 

S6-6 I 1005205.58 I 2032917.13 349.15 
ss-1 I 1oos201,91 I 203291s.J1 349.45 

S6-9 I 1005201 .75 I 2032920.29 346.85 
S6-10 I 1005210.74 I 2032918. 10 349.50 

S6-11 I 1005190.96 I 2032913.56 346.00 

S6-13 I 1005210.74 I 2032916. 10 347.75 

S6-14 I 1005188.59 I 2032919. 15 345.95 

S6-16 I 1005198.31 I 2032921 .1 0 3 47.41 

S6-17 I 1005200.79 I 2032922.33 347.40 

S6-19 I 1oos200.19 I 2032922.33 

S6-20 I 1005213.44 I 2032919.69 345.80 

S6-21 I 1005187.44 I 2032921.21 344.50 

S6-22 I 1005195.95 I 2032926.46 

S6-23 I 1005185.97 I 2032923.39 346.02 

S6-24 I 1005194.28 I 2032928.21 346.90 

S6-26 I 1005194.12 I 2032932.52 347.40 

S6-27 I 1005196.95 I 2032944.64 347.37 

S6-28 I 1005194.12 I 2032932.52 346.40 

S6-29 I 1005196.95 I 2032944.64 345.80 

S6-30 I 1005194.09 I 2032942.68 347.37 

S6-31 I 1005192.25 I 2032933.97 347.37 

S6- 33 I 1005182.45 I 2032927.77 347.65 

S6-34 I 1005179.37 I 2032930.04 347.60 

S6-36 I 1005191.88 I 2032941.31 

S6-37 I 1005194.09 I 2032942.68 349.44 

S6-38 I 1005192.25 I 2032933.97 348.95 

S6-39 I 1005179.37 I 2032930.04 

S6-40 I 1005191.42 I 2032938.91 351.30 

S6- .C 1 I 1005191.88 I 2032941.31 351.45 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S6-2 
S6-5 

S6-23 

56-31 
S6-38 

~ 
S6-27 
S6-29 

S6-30 
S6-37 

S6-36 00 S6-41 -

S6-35 
S6-40 

00 
S6-42 

PARTIAL PLAN OF BYPASS STRU_C_TURE 6 ~ SCALE: 3/16"- 1'-0" 

ISOMETRIC VIEW 

~ 
OJS-2• 

T/SLAB EL 345.7 J a l C - I , I 

SECTION 
SCALE: 3/8"=1 ' -0" CD 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

SECTION 
SCALE: 3/16"=1'-0" 8 

SECTION 
SCALE; 3/16"=1•-o• ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE; 3/16"=1·-o· 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN MIO TABLE 

SECTION 
SCALE: 3/16"=1'-0" 

CD 

ffi 
t-t---+----------------+-+--t-t-+-+--+----t DRAWN BY: 

PT DUNN[ 

TOP or WALL 
EL VARIES 

TOP or WALL 
EL VARIES 

CIVIL 

10057031 • 03S-19 

GENRAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

2 1 0 2FT 

SCALE; 3/8",,.1'-0" 

I 3 :I 1 0 I FT 

SCALE: 3/S&:.,tl-.!-00" 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- --+----------------+-+--t-t-t--t---t----t c HEcKm BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coii"B'BYc, 7 D>DA,ETE,---, -----j STRUCTURE 6. PLAN AND SECTIONS 
joiii,iii,ii/siiTNO. 09/2!1/2019jlSSUEOFOR70:I S20REVIEW. 

AS NOTED 10057031 • 03S·19 
6 7 

SAC
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....... 

....... 

....... 

....... 

BYPASS STRUCTURE 7 

POINT NORTHING EASTING 
S7-1 1005107.80 2032854.50 
S7-2 1005107.10 2032857.62 
S7-3 1005119.98 2032864.29 

S7-4 1005122.71 2032863.62 

S7-5 1005107.10 2032857.62 
S7-6 1005119.98 2032864.29 
S7-7 1005122.71 2032863.62 

S7-8 1005106.04 2032860.94 
S7- 9 1005115.84 2032867.02 
S7-10 1005124.75 2032864.98 

S7-11 1005106.04 2032860.94 
57-12 1005115.84 2032867.02 
S7-13 1005124.75 2032864.98 
S7-14 1005103.14 2032866.82 

S7-15 1005111.26 2032871.75 
S7-16 1005113.11 2032868.24 
S7-17 1005115.61 2032869.47 

S7-18 1005127.35 2032866.63 

S7-19 1005115.61 2032869.47 

S7-20 1005127.35 2032866.63 
S7-21 1005102.33 2032868.71 

57- 22 1005110.84 2032873.96 

57-23 1005101.04 2032870.22 
S7- 24 1005097.18 2032874.81 

S7-25 1005105.25 2032880.66 
57-26 1005109.09 2032875.27 

57-27 1005097.18 2032874.81 

S7-28 1005106.99 2032881.92 

S7-29 1005109.17 2032890.10 

57-30 1005106.65 2032888.94 

S7-31 1005106.64 2032886.48 

S7-32 1005094.77 2032877.31 

57-33 1005106.99 2032881.92 
S7-34 1005109.17 2032890.10 
S7-35 1005106.65 2032888.94 

57-36 1005106.64 2032886.48 
57-37 1005094.79 2032877.31 
S7-38 1005092.18 2032879.83 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S7-4 
S7-7 

S7-3 
S7-6 

S7-1 

ELEVATION 

348.80 
348.75 

350.00 

350.20 

346.60 
347.95 

348.25 

346.60 
347.50 
J48.25 

345.00 
345.90 
346.35 
344.85 

345.50 
345.77 
346. 10 

346.50 

344.65 

344.80 

343.50 

344.50 

344.85 

345.00 

345.98 

345.65 

346.67 

347.65 

348.1 5 

348.35 

348.00 

346.60 

346.07 

346.07 

350.50 

350.25 
348.75 

348.80 

I 

~1 i 
ffi, i 

~ 
S7-30 
S7-35 

,,_,, 00 
S7-36 _ 

-ffi D 
S7-38 ::::::ffi 

~~~'.~~~ --~~N OF BYPASS STRUCTURE 7 (D 

_!LSLAB EL 344.5 

ISOMETRIC VIEW 

~~· ·~,~~~ 

SECTION 
SCALE: 3/8"=1'-0" ffi 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

T/SLA8 EL 343.5 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION 
SCALE: 3/16"=1'-0" 0 

SECTION 
SCALE: J/16"=1'-0" ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: 3/16"=1·-o· ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN AND TABLE 

SECTION 
SCALE: 3/16"=1'-0" ffi 

TOP OF WALL 
EL VARIES 

TOP OF WALL 
EL VARIES 

10057031 • 03S-20 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-035-32. 

2 1 0 2FT 

SCALE: 3/8"• 1'-0" 

4.1..1....!....Q 

SCALE: 3/16"=1'-0" 

t-t---+----------------+-+--t-t-+-+--+----t DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 
PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~O~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1----+----------------+-+--t-t-t--t---t----t CHECKED BY: EL~L MIN :~~:'s~ :~~:~111i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coii"B'BYc, 7D>DA,ETE,---, -----j STRUCTURE 7" PLAN AND SECTIONS 
I oiiioiiiii/siiiTNO. 09/2!1/2019jlSSUEOFOR70:ii:;S20REVIEW. 

AS NOTED 10057031 • 03S·20 
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T'""" 
T'""" 

T'""" 

BYPASS STRUCTURE 8 

S8-19 
S8-21 

S8-4 
S8-7 

S8- 3 
S8-6 

POINT NORTHING EASTING ELEVATION 

S8-1 1005023.02 2032802.04 347.50 

S8-2 1005022.09 2032804.84 347.45 
S8-3 1005036.23 2032811.48 349.85 

S8-4 I 1ooso37.B4 I 2032a11.J6 

S8-5 I 1005022.09 I 2032804.84 345.30 

S8- 6 I 1005036.23 I 2032811.48 347.35 

sa-1 I 1oosoJ1.a4 I 20J2a11.Js 

S8-8 I 1005020.78 I 2032807.73 345.25 
S8-9 I 1005031.57 I 2032814.47 347.06 

S8-10 I 1005040.14 I 2032812.77 347.22 

S8-11 I 1005020.29 I 2032808.35 

sa-12 I 1oosoJ1.s1 I 2032514.47 345.00 

S8-13 I 1005040.14 I 2032812.77 345.40 

S8-14 I 1005017.55 I 2032806.55 

S8-15 I 1005015.78 I 2032812.07 344.25 

S8-16 I 1005026.35 I 2032818.36 345.50 

S8-17 I 1005027.70 I 2032815.59 

S8-19 I 1005042.43 I 2032814.19 345.70 

S8-20 I 1005030.65 I 2032816.99 343.55 

S8-22 I 1005017.22 I 2032816.20 342.30 

S8-23 I 1005025.73 I 2032821.45 343.50 

S8-24 I 1005014.83 I 2032817.42 

S8-25 I 1005012.19 I 2032822.29 343.80 

S8-26 I 1005022.40 I 2032828.37 344.80 

S8-27 I 1005024.44 I 2032838.22 345.02 

S8-28 I 1005026.74 I 2032839.63 

S8-29 I 1005024.21 I 2032826.78 344.60 

S8-30 I 1005021.93 I 2032825.07 344.88 

S8-31 I 1005023.52 I 2032822.94 

S8-32 I 1005024.21 I 2032826.78 343.50 

S8-33 I 1005026.74 I 2032839.63 343.58 

S8-34 I 1005012.19 I 2032822.27 

S8-36 I 1005024.44 I 2032838.22 346.60 

S8-37 I 1005022.23 I 2032836.80 346.60 

S8-39 I 1005010.94 I 2032823.56 345.20 

S8-40 I 1005007.27 I 2032827.80 347.40 

S8-41 I 1005022.14 I 2032836.80 

348.90 

S8-43 I 1005010.94 I 2032823.56 347.20 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

~ 

S8-40 ----ffi 

S8-15 

► 
PARTIAL PLAN OF BYPASS STRUCTURE 8 ~ SCALE: 3/16"•1'-0" 

ISOMETRIC VIEW 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

BYPASS 
RECREATION 
CHANNEL 

T/SLAB EL '"·' J l: . . I ~ 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TA8LE 

SECTION 

SECTION 
SCALE: 3/16"=1'-0" ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

~~~~~~~- - ,. m 

STRUCTURE 

., 

SE.C_TION 
SCALE: 3/8·- 1·- o· ffi 

/9 

TOP or WALL 
EL VARIES 

TOP OF WALL 
EL VARIES 

t-t---+----------------+-+--t-t-+-+--+--t DRAWN BY: 
PT DUNNE 

CIVIL 

10057031 • 03S·21 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

2 1 0 2FT 

SCALE: :v8·- 1·-o· 

4 3 2 1 0 4FT 

":)(.;Alt: ->/16·=1 ·-o· 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNEO BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- --+----------------+-+--t-t-t--t--t--t cHEcKm BY: EL~L MIN :~~:'s~ :~~:~111i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coos'BYc, 7D>DA,ETE,-, -----j STRUCTURE 8. PLAN AND SECTIONS 
joiii,iii,ii/siiTNO. 09/2!1/2019jlSSUEOFOR70:IS20REVIEW. 

AS NOTEO 10057031 • 03S·21 
6 7 
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T'""" 
T'""" 

T'""" 

BYPASS STRUCTURE 9 

POINT NORTHING EASTING ELEVATION 

S9-1 1004916.79 2032829.10 346.50 
S9-2 1004920.28 2032830.19 346.55 

S9- 3 I 1004926.9 1 I 20J2B11.sg 

S9-4 I 1004926.97 I 2032814,77 3 47.40 

S9-5 I 1004920.28 I 2032830.19 344.20 

S9-6 I 1004926.9 1 I 2032817.59 

S9-7 I 1004926.97 I 2032814,77 345.60 
S9-8 I 1004924.04 I 2032831.01 344.20 

S9-9 I 1004929.14 I 2032822.28 

S9-10 I 1004928.65 I 2032812.91 

S9-11 I 1004924.04 I 2032831.01 343.05 

S9-12 I 1004929.14 I 2032822.28 343.60 

S9-13 I 1004928.66 I 2032812.71 
S9-14 I 1004928.78 I 2032832.91 343.02 

S9-15 I 1004933.53 I 2032825.91 343.56 

S9-16 I 1004930.94 I 2032823.77 

S9-18 I 1004930.51 I 2032811.07 344.20 

S9-19 I 1004930.83 I 2032820.37 342.46 

S9-21 I 1004930.44 I 2032835.20 340.30 

S9-22 I 1004936.14 I 2032826.96 342.30 

S9-23 I 1004933.18 I 2032835.52 
S9-24 I 1004937.72 I 2032838.95 343.25 

S9-25 I 1004943.23 I 2032830.74 344.01 

S9-26 I 1004954.58 I 2032829.54 

S9-28 I 1004942.31 I 2032828.59 344.00 

S9-29 I 1004940.44 I 2032830.75 343.84 

S9-30 I 1004937.60 I 2032828.28 
S9-31 I 1004942.31 I 2032828.59 342.30 

S9-32 I 1004957.48 I 2032827.30 342.40 

S9-33 I 1004937.72 I 2032838.95 
S9-34 I 1004943.23 I 2032830.74 

S9- 35 I 1 004954.58 I 2032829.54 346.20 

S9-36 I 1004952.32 I 2032831.46 346.20 

S9-38 I 1004940.29 I 2032841.50 344.40 

S9-39 I 1 004942.52 I 2032843.35 346.55 

S9-40 I 1004952.32 I 2032831.46 
S9-41 I 1004948.6 1 I 2032831.76 348.20 
S9-42 I 1 004940.29 I 2032841 .50 346.40 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

S9-4 
S9-7 

S9-J 
S9-6 

S9-1 

\ 

0N 
S9-27 
S9-32 

S9-39 ---ffi 

PARTIAL PLAN OF BYPASS STRUCTURE 9 ~ SCALE: 3/16"•1•-o• 

ISOMETRIC VIEW 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: J/16"=1'-0" 0 

SECTION 
SCALE: 3/16"=1'-0" ffi 

FOR TOP OF CONCRETE ELEVATIONS 
SEE PLAN ANO TABLE 

SECTION 
SCALE: 3/16"=1•-o· ffi 

T/SlAB EL '"·' I "' } l :: . ,; I I 

SECTION 
SCALE: 3/8"• 1•-o• ffi 

TOP OF WALL 
EL VARIES 

TOP OF WALL 
EL VARIES 

TOP OF WALL 
EL VARIES 

_[_a'l!Nt' 

t-t---+----------------+-+-t-t-+-+---+--t DRAWN BY: 
PT OUNNE 

CIVIL 

10057031 • 03S·22 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-0JG-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-0JS-32. 

2 1 0 2FT 

SCALE: 3/a·- ,·-o· 

4.Ll.._!_Q_ 

SCALE: l/16"=1'-0" 

DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
OESIGNEO BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++D~L,!;A~RN~D~LD:C,...--l;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1-- -+----------------+-+-t-t-t--t--t---t c HEcKm BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coos'BYc, 7D>DA,ETE,.-, -----j STRUCTURE 9. PLAN AND SECTIONS 
joiii,iii,ii/siiTNO. 09/2!1/2019jlSSUEOFOR70:IS20REVIEW. 

AS NOTED 10057031 • 03S·22 
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5'-0" 
(PORTAGE TRAIL) 

VARIES 1·-0· 

190 12 W/ 
STD 90" HOOK 

2·-0· 

T/OIV[RSION DAM 
EL 355.80 (NOMINAL) 

l GREAT FALLS-DEARBORN 
RESERVOIR] 

1-)~ 

EXISTING 
DIVERSION DAM 

HOR Engl,-ing, Inc. of the Carolln■-

•. 

ROCK ANCHOR 
0 10'- 0", SEE 
DETAIL 1 ON 03S-25 

SECTION 
~ - 1·-o· 

STRUCTURAL FILL 

2·-0· 

~ 

VARIES 

EXISTING 
GRADE 

(BYPASS RECREATION CHANNEL) 

5'-0" 
(PORTAGE TRAIL) 

,· 
:r-o· 

(PoRTAGETRAlL) 

10057031 • 03S-23 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. FOR TYPICAL JOINT DETAILS SEE 
10057031-03S-32. 

ELVARIES ~ 

#90 12 W/ 
STD 90" HOOK 

EL VARIES 

#9012 

TOP OF BYPASS 
CHANNEL SLAB 

2·-0· 

ROCK ANCHOR 
0 ,o·-o·. SEE 
DETAIL x ON 035-xx 

SECTION 
~ -,·-o· ~ 

30'- 0" 
(BYPASS RECREATION CHANNEL) 

1901 2 

------~--
<l 

<J 

LJ 
SECTION 
~ - 1·-o· 

5'- 0" ,. 

L'.l<J 
<l 

~ 
OJS-11 
OJS-12 

<l 

EXISTING ROCK\ 

1/4"/FT ~ 

SE_C_TION 
SCALE: 3/16"• 1'-0" ~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

2_1_ 0 l_FT 

SCALE: .:,;s·- ,·-o· 

4.Ll._!_Q_ 

SCALE: 3/16"= 1'-0" 

t-t---+----------------+-+--t-t-+-+--+----1 DRAWN BY: 
PT DUNNE 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND l=t===±================t=t=l=l=+=+=+=lco~L,/;A~RN~o"lLD~--lci~~ GREAT FALLS DIVERSION DAM 

1-1-- ---+----------------+-+----t-t-t--t--t----i CHECKED BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

l=c==±===============::+=+=1=1=+=:J:::+:::}A.eeese,ioo,c,coii"B'BYc, 7;;;,,,.TE,---, I SECTIONS AND DETAILS 
I oiiioiiiii/siiiTNO. 09/2!1/2019jlSSUEOFOR70:IS20REVIEW. 

AS NOTED 10057031 • 03S-23 
6 7 
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9 13/16 " 9 EQ SPACES 

[ 
~ 
R 

A,_ ~ 

~ 
~ 

:' 

5 

I 

~j 

PARTIAL PLAN 
SCALE: 3/8"~ ~ 

EL351.94 

., 

SEQION 8 SCALE: 3/8"=1'-0" 

PORTAGE TRAIL I 
EL 356.00 1 r=r 

SECTION 
SCALE: .3/16"- 1'-0" ffi 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

9 13/16 • 

-@ 

i >t-+~ 

g• 10·-o· 
(PORTAGE RAt.4P) 

,· 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

SECTION 
SCALE: 3/16·= 1· -o· ffi 

~ · :: <AAIES 

,·~ 
10·-o· 

(PORTAGE RAMP) 

, .. ·.I ,. !f~ 
',-!.--/ . -~-; . . •• ... '\]' ;;:J 1 

Ly;• _> _~_; _·., _·: .... :-: >.~-~•---. 
EXISTING GRADE 

SECTION 
SCALE: 3/16"=1'-0" t±l 

~~~•ca•. · . ... ·I~~ 

#9 _- . 4 · · - 140 12 W/STO 
90' HOOK 

DETAIL 
~ =1·-0· 

DETAIL 
SCALE: 1/2"=1 '-0" 

fB 
OJS-24 

BYPASS 
STRUCTURE 

#90 12 (TYP) 

~ 
03S-16 

~ 

#4012 
W/STO 
90" HOOK 
(TYP} 

#4012 SET W/HILTI 
RE-500 VJ ADHESIVE 
ANCHOR SYSTEM 
MIN 6" [MBEOM[NT 

8'1''5S 
STRUCTURE 

~la 

2'-6" t.41N 
--,,;;,-

" 

DETAIL 

" . ' 

SCALE: 1/2"=1'-0" 

DETAIL 
SCALE: 1/2"=1'-0" 

' s. 

" 

#90 12 (lYP) 

10057031 • 03S•24 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01. 

PORTAGE TRAIL 

'. 

~I~ 
" . ' 

~ 

~ 

SCALE: 1/2"= 1'-0" 

2 __ 1_0 ZFT 
SCALE: 3/8"- 1' - 0" 

SCALE: 3/16"=1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

ZFT 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+,-;:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 BYPASS RECREATION CHANNEL 
1--1--==-+=~-~. =,o~• =.,~" =-~---------Jc-=oto,.+-_-+-_-+_-+-_-+-_-J APPROVED BY: DATE: sc,u,PARTlAL PLAN, ~~CTIONS AND DETAIL~ 

09/2!1/2019 I ISSUED , v" ,v~ ~~v "~.,~- . 

"'~ AS NOTED 10057031 • 03S•24 
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' ' 2 ' J ' . ' 5 ' 6 ' 7 ' 8 

/HEXNUT 
I 1005 7031 • 03S-25 I= 

;~ L GENERAL NOTES: 

H <] 
I 

,. FOR GENERAL NOTES SEE H 
~~f~ED <} 

10057031-03G-01. 

L'.'.l ROCK ANCHOR NOTES: <] PL WASHER 
- SEEOETAJL2 

L'.'.l ,. ROCK ANCHORS SHALL BE #8 R61 -

' <l ! GRADE 75 WIWAMS ALL THREAD BAR 

°' ' 
<l 

~ 
OR OWNER APPROVED EQUAL 

°' 2. ANCHORS SHALL BE EPOXY COATED 

<] " IN ACCORDANCE WITH ASTM A 775 OR 

~ 
ASHA A 934. DAMAGED COATING SHALL 

G 
BE REPAIRED IN ACCORDANCE WITH 
MANUFACTURER'S WRITTEN INSTRUCTIONS. G 

! ,. THE CENTRALIZERS SHALL BE CAPABLE 

<] 
OF WITHSTANDING ALL LOADINGS IMPOSED 
DURING INSTALLATION or THE ANCHOR 

/VVV VV\. /VVVVV\. r 
WITHOUT DEFORMING. THEY SHALL BE 
CONSTRUCTED TO PROVIDE THE LEAST 

-

v-'" 
i 

RESTRICTION TO THE UPWARD FLOW OF 
GROUT POSSIBLE ANO PROVIDE A MINIMUM -
GROUT THICKNESS or 1/2 INCH AROUND 
THE ANCHOR. 

£ 
~ 

r O• r 

- _:L_ _ -

2" NOMINAL DIAMETER 
ROUGHEN ROCK SURFACE 

' ' 
~;~ ,;~~~~OR DETAIL ~ 

- -

D [[~- D 

- ··Ge -

toJ1t~l<NcHOR 

C ~~T>~-, -~('-SHER DETAIL 0 C 

- -

B B 

"" . 2 0 "" SCALE: J"= 1·-o· 

' 0 "' - -
SCALE: 1 1/2"=1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 1-)~ ,"""'c,,"",, PRELIMINARY PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 

A t:1f~f) NOTFOR 
DESIGNED 8Y MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 
RM SECRIST GREAT FALLS DIVERSION DAM " 

CONSTRUCTION 

HOR en,,.-.,,,~ m0wo.on, .. \~~J.;!~f/ 
CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

OR BYPASS RECREATION CHANNEL 

RECORDING 
APPROVED BY: DATE: SECTIONS AND DETAILS 

09/2!1/2019 ISSI.JEOFOR70:ii:;S20REVIEW. PTO RIIS 
sc,u,AS NoTEo I 1oos7o31 . 03s.2s I~ 

""'" "' r "''""" DRNOSGN CHKOAPPR CML ELEC MECH PROJECTNUM9ER:100S70J1 

' I 2 I J I . ' I 6 I 7 I 8 

SAC
-2019-00062

G
reat Falls-D

earborn 
R
ecreational and M

inim
um

 
Flow

 Projects 
D
ated 10/25/2019 
Sheet 32-44 



EXISTING 
DIVERSION DAM 

EL 356.00 

HILTI 
RE-500 VJ ADHESIVE 
ANCHOR SYSTEM 

~ 

.j<I 

EL J'9.50 I ----✓- I = , , 
Ll I I :--,,--, 'i:::'.i 1 

s·-o· 

DETAIL 
SCALE: 3/8"•1'-0" ~ 

EL 351.00 

EL "'·"II • • • I • • I • I 
~·-o· 

DETAIL 
SCALE: 3/8"=1 ' -0" ~ 

EL 351.00 

EL349.50 I • ... .. 

DETAIL 
SCALE: 3/8"= 1'-0" ~ 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

11 '-6" 

... 

9'-o" 

EXISTING 1/ 
DIVERSION DAM/ 

DETAIL 
SCALE: 3/8"=1 '-0" 

9'-5 5/16" 

~ 

,. 

10057031 • 03S-26 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-03G-01. 

SCALE: 3/8"= 1' -0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PT DUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+~:;::~ GREAT FALLS DIVERSION DAM CHECKED BY: ELECTRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::i::::t=t=1=bPR◊'~~-+oie=7 BYPASS RECREATION CHANNEL 
1--1--==-+=~-~. =,o~• =.,~" =•-=-~---------Jc-=oto,.+-_-+-_-+_--+-_-+-_---1 APPROVED BY: DAT[: sc,u, SECTIQN~NO.ANO DETAILS 

09/2!1/2019 I ISSI.J(O , vn ,v~ ~~v n~.,~- . 

"'~ AS NOTED 10057031 • 03S·26 
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5•-0· 

EL355.20 

& 

EL355.59 

DEFLECTOR 
SCALE: 3/8"• 1 '-0" 

EL 350.4 1 

EL 352.31 

C:.l'l'l ~ EL 354.48 

" 

STA 1+52.95 
N 1004994.58 
E 2032774.54 

DETAIL~ 

7'-7" 

~~r~~~!~~ 2 DETAIL Q 

10·-o· 

J 
1' 
;,, 

~~r~~~!~~ 3 DETAIL Q;?i 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

9 
<D , T 

" 

STA 3+80.47 
N 1005179.34 
E 2032883.66 

EL352.91 

' " ' 

HILTI 

SECTION 
~-1·-o· 

TOP or 
CHANNEL SLAB 

'.· 

RE-500 VJ AOHESII/E 
ANCHOR SYSTEM 

f8 

TOP or 
CHANNEL WALL 
EL VARIES 

SECTION 
SCALE: 3/8"=1'-0" ffi 

·' 

TOP or 
CHANNEL WALL 
EL VARIES 

TOP or 
CHANNEL WALL 
EL VARIES 

& 

@ii 
I 
j 

12'-4" 

' ' 
' ·• 

~~r~~~!~~ 4 DETAIL (2:i 

STA 7+14.39 
N 1005157.54 
E 2032885.12 

' "' 
9 
~ 

9 • 

f 
;,, 

TOP or 
CHANNEL WALL 
EL VARIES 

10057031 • 03S-30 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-03G-01. 

#6 DOWELS 036 MAX 

TOP or 
CHANNEL WALL 
EL VARIES 

SECTION 
SCALE: 3/8"=1'-0" 

TO 
CH 

ffi 

<D1 T 

STA 4+75.90 
N 1005260.35 
E 2032934.09 

" 
~~~

1500 V3 AOHE9/ ~ I{ ~ " 
ANCHOR SYSTEM " l'--------=--t- 4'-4" 

16 OOWELS 036 MAX 

SECTION 
SCALE; J/8"=1·-o• 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

ffi 

4' - 11· 

~~r~~~!~~ 5 DETAIL Q SECTION 
~1·-0· ill 

SCALE: 1/4"•1'-0" 

t-t---+----------------+-+--t-t-+-+--+--t DRAWN BY: 
PT OUNNE 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND 

t=t===i===============:::t=t=t=t=+=+=++o~L,!;A~RN~O~LD:C,...-t;c;:;;~ GREAT FALLS DIVERSION DAM 
1-1----+----------------+-+--t-t-t--t--t--t CHECKED BY: EL~L MIN :~~:'s~ :~~:~111i: ~~~~'1slL STR 

t=t===i===============:::t=t=t=t=+=t=+=iA<PPPFPRioo,c,coos'BYc, 7;;;,,,,TEc-, ---t PLANS, SECTIONS AND DETAILS 
joiii,iii,ii/siiTNO. 09/2!1/2019j1SSUEOFOR7~S20REVIEW. 

AS NOTED 10057031 • 03S·30 
6 7 
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11 ·-r 

9 1/2 • I I 2'-4" 11'-S-1 2'-4" 11'-6" 1 2'-4" I 19 1/2 • 

~ 

"~~ 
,-- ~ ""-
NORTHING /";"\ I \.._ NORTHING 
EASTING ~ 3= EASTLING 

~2.u~~-~-~o?s ELEMENTS 1,2,4,5 AND 6 DETAIL ~ 

O> 

SECTION 
SCALE: 3/8"•1'- 0" f8 

~ 
' 

. 

TOP or 
CHANNEL SLAB 

SECTION 
SCALE: 3/8"= 1 '-0" ffi 

•·•,;· •. • 
HILTI 

03S- 12 

TOP OF 
CHANNEL SLAB 

RE-500 VJ ADHESIVE 
ANCHOR SYSTEM 

STA 5+28.39 
N 1005332.11 
E 2032958.51 

STA 5+38.48 
N 1005320.76 
E 2032978.54 

ffi- tj ,'.: 
' ' ;,., j-._ 

20'-6"± 

2J"-8"± 

~-l~D~~ .. ~~FLECTOR DETAIL 0 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

' ;., 

9 1/2 " 

._ 

11·-r 

2•-4• _ L..f-6."..._ 2•-4• _._f-s:_, _ 2'-4" 

~ 

N 1005296.03 
E 2032942.61 

illsJ ~, 

9 1/2 " 

---ffi 
N 1005285.63 
E 2032947.73 

~()"U~~~.E.?S ELEMENT 3 DETAIL 0 

TOP or 
CHANNEL SLAB 

#9012 (TYP) 

SECTION 
SCALE: 3/8"- 1'-0" ffi 

TOP OF ~--~~-~~-~~----=~----e"-+-'~ CHANNEL SL.AB 

SE.C_TION 
SCALE: 1/4"- 1'-0" ffi 

HILTI 
RE-500 VJ ADHESIVE 
ANCHOR SYSTEM 

TOP Of 

~'t'~IJ.·j .. _' .. ·.·. ~ ·· _,: :, _ _ ; 

_· - •. -· .- • •• _ ~~~~L SLAB 

. . - ----
.•- . -. •:· ,· 

SE.C_TION 
SCALE: 1/4"- 1'-0" ffi 

10057031 • 03S-31 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01 . 

2 __ ,_o ~FT 

SCALE: J/8"=1'-0" 

4 J 2 1 0 4FT ,_ 

SCALE; 1/4"=1'-0" 

t-t---+----------------+-+--t-t-+-+--+---J DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

PT OUNNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND l=t===±================t=t=l=l=+=+=+=lco~L,/;A~RN~o"lLD~--lci~~ GREAT FALLS DIVERSION DAM 

1-1-- --+----------------+-t---t-t-f--t--t--j CHECKED BY: EL~L M~~;1~: R~~:~~~~NH::~~:E 

l=c==±===============::+=+=1=1=+=:J:::+:::}A.eeese,ioo,c,coos'BYc, 7;;;,,,.""'' I PLANS, SECTIONS AND DETAILS 
I oiiioiiiii/siiiTNO. 09/2!1/2019j1SSUEOFOR70:ii:;S20REVIEW. 

AS NOTED 10057031 • 03S·31 
6 7 
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HI 

-; 

GI 

l 
I -

' 

-; 

DI 

-; 

I 

STA 1+89.33 
N 1005297.68 
E 2033034.73 

~ 

16'-6" 

16'-2" 

~ 

I 

STA 2+03.07 
N 1005283.90 
[2033044.07 

I 

'~ -ffi 
~ 

EL 346.00 

EXISTING GRAD~~ - - - '• 

STA 2+01.16 
N 1005284.98 

@J 
STABILIZER 1 DETAIL 
SCALE: 3/8"=1'-0" 

ROCK ANCHOR 
0 x'-x", SEE 

~I 
I • 

·• vvr 
BEDROCK _J 

DETAIL x ON 03S-25 

SECTION 
SCALE; 3/8"=1'-0" ffi 

15'-9" 

15'-3" 

~ 

/VVV'\ 

EXISTING GRADE :.i -\ . . . 
EL:zrs'6.oo: ,_,, 

STA 1+90.15 
N 1005295.84 

-- -; .- . ·-. 

SECTION 
SCALE: 3/8"=1'-0" ffi 

E 2033063.87 \ 

~ <f J, I I j/ E 2033075.27 

2LJ1 .._ 
·• 

@J 
?,_~~~l,~!~.E~ 2 DETAIL i(D 

-~I 
EL 3'6.00 / • .; ' j , r . 1 

EXISTING GRADE~ - - - -· .• • , , ' 0 •· vvVl/ VV'\ 

BEDROCK 

1-)~ 

~ ROCK ANCHOR 
O x'-x", SEE 
OETAlL x ON OJS-25 

SECTION 
SCALE: J/8"= 1 '-0" 

({~ 
HOR Engl,-ing, Inc. of the Carolln■- ,,,, Of -.ll _,,, 

I 

f8 

I 

-f8 

¥ -/6 EL ---

EXISTING CRAO~ -1 --

SECTION 
SCALE: J/8"=1•-o· 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

I 

ffi 

I I I 

~TA,c:o+5~~-/1g 29'-9" 

E 2032972.12 27'-7" 

I 

I 10057031 • 03S-32 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-0JG-01 . 

T" 

!IE!===========::j: ~ 
29' - 10" 

32'-9" 

STA 4+23.06 
N 1005084.12 
E 2032989.91 

!~.l~W~T~~- CONTROL STRUCTURE DETAIL (Ll 

EL345.00 _ cJ,-#S l . EXISTING GRADE_/ 

ROCK ANCHOR 
0 x' - x", SEE 
DETAIL x ON 03S-25 

SE_C_TION 

. ' . 

SCALE: 1/4"- 1'-0" ill 

t-t---+----------------+-+-t-t-+-+--+--1 ORAWN BY: 
PT DUNNE 
OESICNEO 8Y 

t-t---+----------------+-+-t-t-+-+--+--1 OL ARNOLO 

t-t---+----------------+-+-t-f-+-+--+--1 CHECKEO BY: 

APPROVED 8Y: 

09/2!1/2019 

I I 6 7 

r ----------

2 __ ,_o ~FT 

SCALE: J/8"=1'-0" 

SCALE: 1/4"-1'-0 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
MECHANICAL1 GREAT FALLS LONG BYPASSED REACH AND 

GREAT FALLS DIVERSION DAM I• 
ELECTRICAL MIN FLOW & RECREATION RELEASE 

MAIN/BYPASS RECREATION CHANNELS 
PLANS, SECTIONS AND DETAILS 

AS NOTED I 1005703 1 • 03S·32 I ~ 
I 
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I I 

TYPICAL SLAB TO EXISTING DAM SECTION G), 
u SCALE: 1·-1·-o• 

Lo 

t 
~#6012 T&B 

. . ./4. .. .. "· 

~~~~~~~'>'' ~j:;,j:;,j§j:;,j:;,,, 
0'.~~~~v '»;>v;,,'-0;-,, / 

/$" 

I 

7c 
T 

TYPICAL SLAB REINFORCING DETAIL 
SCALE: 1··•1·-0-

({~ 
HOR Engl,-ing, Inc. of the Carolln■- ,,,, Of -.ll _,,, 

1-)~ 
' ' 

ros-12 

d · . 

I 

-~I 

I 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

' 

I I I I 

T 10057031 • 03S-33 

GENERAL NOTES: 

1. FOR GENERAL NOTES SEE 
10057031-03G-01. 

SCALE: 1"- 1'-0" 

DRAWN BY: CIVIL DUKE ENERGY CARot.lNAS, U.C 

T" 

PT ousNE GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH ANO 

t1-=t====1===============================t=1=1==t=t=1=~=~wo~L~A"!RN~OL~o~--+,-;:;::~ GREAT FALLS DIVERSION DAM IA CHECKED BY: ELEC TRICAL MIN FLOW & RECREATION RELEASE STR 

t::i:==t===============!=t:::t:::::i::::t=t=1=bPR◊'~~-+oie=7 BYPASS RECREATION CHANNEL 
1--1--=,,.~ .• +-.-= .. -~-~. =--~ .. ~. =-~---------lc-=.-+= ... +-_-+-_-+_--+-_-+-_--1 APPROVED BY: DATE: sc,u, TYPI~~ DETAILS 

09/2!.,.~-~ 
AS NOTED I 10057031 • 03S-33 T" -r I 6 7 ' . 
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2'- 0" TYP 

.. 

vr: ¼~ ~iPiU'.oi0 wEL r6~aCH~ EEL AND SST TO 

TYPICAL SLAB CONTRACTION JOINT DETAIL 
SCALE: 1"=1 ' -0" 

d 

d 

TYPICAL SLAB EXPANSION JOINT DETAIL 
SCALE: 1"=1'-0" 

JOJNT SEALANT 

rtr-&tf1t Rl~slM) 

: 

·. 4" CLR WAf.L 

TYPICAL WALL TO SLAB JOINT DETAIL 
SCALE: 1"- 1'-0" 

1-)~ 
HOR Engl,-ing, Inc. of the Carolln■-

'<,, 

i 
>1' 0: 

i1~ 

'<,, 

~ 

!1~ 5 

-~I~ 

CONC WALL 
ANO REINF 

TYPICAL WALL CONTRACTION JOINT DETAIL 
SCALE: 1"= 1'-0" 

TYPICAL WALL EXPANSION JOINT DETAIL 
SCALE: 1"=1'-0" 

OINT SEALER 

10057031 • 03S-34 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES SEE 
10057031-03G-01. 

2. COATED SIDE or DOWEL BARS SHALL 
BE PRE-DIPPED IN A TECTYL 506 
BOND BREAKER SOLUTION OR EQUAL. 

3. WALL SMOOTH DOWEL BARS SHALL BE 
PLAIN STEEL BARS ANO CONFORM TO 
ASTM A615, GR60 STEEL. 

1·· 1~0· I 
~ . .n 8 

lf••◊,,TSEALER 
BACKER ROD 

1 7/8" MIN ~ BACKER ROD 

1 3/8" MIN 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

DETAIL 
SCALE: 1 1/2"- 1'-0" 

~1fiE~T MATERIAL 
BONO BREAKER 

0 DETAIL 0 DETAIL 
SCALE: J"- 1'-0" SCALE: J"- 1'-0" ffi 

61t!_ 4 .filN 
SCALE: 3"= 1'-0" 

SCALE: 1"- 1'-0" 

t-t---+----------------+-+--t-t-+-+--+--t CRAWN BY: 
PT DUNNE 

CIVIL DUKE ENERGY CARot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 
DESIGNED BY MECHANICAL GREAT FALLS LONG BYPASSED REACH AND l=t===±================t=t=l=l=+=+=+=lco~L,/;A~RN~D"lLD~--lci~~ GREAT FALLS DIVERSION DAM 

1-1-- --+----------------+-+--t-t-t--t--t--i c HEcKrn BY: EL~L MIN :~~:'s~ :~~:~1',i: ~~~~'1slL STR 

l=c==±===============::+=+=1=1=+=:J:::+:::}A.eeese•ioo,c,coos'BYc, 7;;;,,,.r,c-, I TYPICAL DETAILS 
wiiiii/siii:TNO. 09/2!1/20191,ssuroroR10,i:;s20REV1EW. 

AS NOTED 10057031 • 03S·34 
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RECREATIONAL FLOW 
RELEASE OBERMEYER 
GATE SECTIONS 
TOTAL LENGTH 200'-0" 

~ 

N 

~ 

TOP/ GATE 
PIEREL357.20 

3'-0" 

CREST EL 355.80 

GREAT FALLS-DEARBORN HEADWORKS SPILLWAY PLAN 
SCALE: NTS 

1-)~ 
HDR Engl,-ing, Inc. of the Carolln■-

NORMAL RESERVOIR 
EL 355.80 

FLOW­

SILL EL 348.80 
EL348.47 

10 ~ 

CREST GATE 

~ 22 

SECTION (SHOWN) 8 
stcr10N (SIMILAR) 
SCALE: NTS 

20·-o· 
OBERMEYER 
MIN FLOW/TRASH 
GATE SECTION 

CONCRETE 
GATE PIER 

EXISTING 
TRASH SLOT 

~ 

PRELIMINARY 
NOTFOR 

CONSTRUCTION 
OR 

RECORDING 

ffi 

NORMAL RESERVOIR ~---~ T/ABUTMENT EL 357.20 

SZ ~~0!55•80 / I /.\ I I MINIMUM FLow GATE 

SILL EL 348.80 

EL 348.47 

E.L.....J.ihlQ 

101: 

SECTION 
SCALE: NTS 

SPILLWAY STRUCTURE 
MODIFICATION 

ffi 

10057031 • 01S-03 

4·-o· 200·-o· 4·- o· 309•-o·"'-o"± 

HEAOWORKS 
STRUCTURE 

CREST 
EL 355.80 

~ 

09/25/2019 

l>!/08/2019 

09/07/2018 

K j~~~B~URE 

T/ GATE ABUTMENT 
EL 357.15 

0!l/08/2018IISSUECFORCUENTRE'v1EW. 

RECREATIONAL FLOW RELEASE OBERMEYER GATE SECTIONS FLOOD CONTROL 

SECTION 
SCALE: NTS ffi 

DRAWN BY; 

SJ PAWLOWSKI 

DESIGNED BY: 

TL O' LEARY 

CHECKED BY: 

crwtw.wt t t t i 
crwTw.wT ' ' ' ' 

l APPROVED BY: 

6 7 

CIVIL 

MECHANICAL 

ELECTRICAL 

-
DATE: 

CONCRETE 
GATE PIER 

OBERMEYER 
GATE SECTIONS 

DUKE ENERGY CAA.ot.lNAS, U.C 

GREAT FALLS-DEARBORN HYDRO STATIONS 

PHASE 1 CONCEPTUAL 
SHORT BYPASSED REACH 

HEADWORKS SPILLWAY MODIFICATIONS 
OBERMEYER GATES 
PLAN AND SECTIONS 

AS NOTED 10057031 • 01S-03 
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' 
' ' ~GREAT FALLS SHORT 

N~ 
...... ...... BYPASSED REACH~ 

' 

10057031 • 02S-01 

GENERAL NOTES: 

1. FOR ADDITIONAL GENERAL NOTES 
SEE 02G-01 . 

2. THIS DRAWING IS REFERENCED TO NA08J 
2011. SOUTH CAROLINA STATE PLANE. 

1 
N 998 438.88 --- ' ' d 

' :..er ~ ' S SHORT \___~~stt',EACH~ 
206 
N 998 116.46 

~08 

3. ELEVATIONS SHOWN ARE REFERENCED TO 
NATIONAL GEODETIC VERTICAL DATUM OF 
1929 (NGV029). SUBTRACT 8 .8 FEET FOR 
ORIGINAL PLANT DATUM. 

~-., ...... ~ 
rt ...... J: 

_cf,~ ..... ~ -r SEE PARTIAL PLAN 1 ON 02S-03 [SEE PARTIAL PLAN 2 ON 02S-04 
N 998428.26 ~/ « 
E 2,034,295.62 0 O 

&,';, ! ' .,,...------- ----------- ....... , 
.~ ._ wP2 (PC) ~ " / WP4 re\ WPS \ 

4. EXISTING STRUCTURES LOCATIONS, 
DIMENSIONS, AND ELEVATIONS BASED ON 
AN AERIAL LIDAR SURVEY PERFORMED BY 

[

SEE PARTIAL PLAN 3 ON 025-04 MASER CONSULTING P.A. ON JULY 10, ANO 
11, 2017 

..- -----------------------
/ -

N 998385.83 et: \. l N 998243.01 ~ N 998239.55 
/ E 2,034,291.07 -'- ~ 2,034,349.56 \ ---------,.L_E 2,034,351.55 

/ r-ffi r-ffi \ ', 
-- \ 

WP3 (PT) 

~ ~~8J2~I~nl 
I 

20, 
N 99 180.63 
E 2 34 389.74 

I ◄ ~, 
201 
N 998 0 .07 
E 2 034 465.79 

◄ 
GREAT FALLS-OEARBORN 
HEAOWORKS SPILLWAY 

n=•uw,, >m•M A 5'- 3 7 16 •/ 
. - ""IJV'"""'"" / 

- - --'""""'"'"" --•·~-·-·"""' ----------\ / '---------~---' - - - ~ '--=• , __ ,_ 
-• I ---- -• ', ~-----~--,. ' --------- " ' ....... __ '\ ' <" _,, "\_GREAT FALLS-OEARBORN '-,,, -- - - - }- -RESERVOIR~ 

SURVEY CONTROL POINTS 

360.00~-----------------------------~360.00 360.00~-----------------------------~360.00 
NA083 (2011) SOUTH CAROLINA STATE PLANE 

t.GV029 OATUM 

§" 340.00 

"" 
i 
~ 330.00 

NORMAL RESERVOIR 
¥EL 355.80 

SILL EL 351.80 

EL ,34768 

10 

CONC/ROCK 
INTERFACE 
EL 314.83 
(BORING 5-11) 

GREAT FALLS-OEARBORN 
HEAOWORKS SPILLWAY 

EL 3 18.83 

3 10.00~--------~~ -------------------~310.oo 

SECTION 0 SCALE: 1• -10•-o-

B 340.oo 

"" ; 
~ 330.00 

NORMAL RESERVOIR 
¥ EL 355.80 

~ 

10 ~ 

CONC/ROCK 
INTERFACE 
EL 317.25 
{BORING S-8) 

GREAT FALLS-DEARBORN 
HEAOWORKS SPILLWAY 

320.00 

310.00~-------~ = --------------------~310.oo 

SECTION 
SCALE: 1•- 10•-o- ill 

t-t---+----------------+-+--t-t-+-+--+----1 CRAWN BY: 

POINT I NORTHING I EASTING I ELEVATION 

SES 

u.c 

I•-

1-)~ 
PRELIMINARY 

NOTFOR 
CONSTRUCTION 

OR 
RECORDING 

OK LONG 

OESIGNEO BY 
t-t---+----------------+-+--t-t-+-+--+----1 RB REED 

•RO STATIONS 

SPILLWAY& 

I I I I I I I I I I '""K'° " l""l 1:J~~L'(;~~s GEl◄ERAL PLAN ANO s~ TIONS 
APPROVEO BY: DATE: 

HOR Engl,-ing, Inc. of the Carolln■-
AS NOTEO 10057031 • 02S-01 
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1_33-' 1 tN--1...SRf.r,..C'rl 
cRt.\r,..ssto 

/ 
PLAN 

1...oNG a_:__.--­
t\..O'II 

GREAT FALL S DIVERSION DAM 

SCALE: 1"• 100' 

,/ 
/ 

' 
( 

~.s i_i. 

"- -) 

"-

GENERAL PLAN 
SCALE: 1" • 1000' 

~ 

/ GREAT FALLS SHORT / 
/ BYPASSED REACH V 

ol 
4 09.6' 

~ 

~ 

~J At -===)m 

GREAT FALLS­
DEARBORN 

RESERVOIR --

GREAT FALLS HEADWOR KS 
GREAT FALLS SHOR T BYPASSED REACH SPILL WAY AND 

GREAT FALLS-DEARBOR N HEADWORKS SPILL WAY 
SCALE: 1" · 100' 

I 3?'• 

T /FLASHBOARDS EL 359.8 ~ 
EL 355.8 

4 
-'Ml 
~ 

CREST/SPILLWAY ~ 
EL 351.8 

311 

~ 

GREAT FALLS-DEARBORN 
HEADWORKS SPILL WAY 

409 .6' 62.8 '~ 
DIMENSIONS ALONG CREST 

ELE VAT ION A-A 

SCALE: ~~~f t : 1~i', 

/ 
~ ~ TOP OF BULKHEAD 

~ 

-----.!V 
~ 320 

--------- .J10 

EL. 365.88 

EXHIBITF SHEET F-9-A 

NOTES: 

1. ALL ELEVATIONS ARE IN FEET AND REFERENCED 
TO NGVD29 DATUM . 

2. FOR SECTIONS NOT SHOWN ON THIS SHEET 
SEE SHEET F-9-B 

PLAN OF POWER HOUSE AREA 
SCALE: 1" • 100' 

ELEVAT ION 
GREAT FALLS POWERHOUSE 

(LOOKING UPSTREAM) 

SCALE: ~~~~- ~'. ', : 1~~, 

49.8 ' 

CR EST /SPILLWAY 
EL. 355.8 i 

~---~ EL. 376 .S T /BULKHEAD 

EL. 365.88 

ELEVATI ON 
DEARBORN POWERHO USE 

(LOO KING UPSTREAM) 
SCALE: ~~~~-- r, : 104D~ , 

SCAL E:F£ET 
0 

SCALE:FEET 
. , 0 

EL 253 .3 

CRITICAL ENERGY 
INFRASTRUCTURE INFORMATION 

(CEIi) MATERIAL UNDER 18 CFR 388.113(c) 

EXHIBIT F SHEET F-9·A 
CATAWBA • WATEREE PROJECT FERC NO. 2232 

GREAT FALLS· DEARBORN DEVELOPMENT 
PLANS AND ELEVATIONS 

DUKE ENERGY CAROLINAS, LLC 
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EL. 333.8 

EL. 300 .8 

EL. 278.8 

FULL POND EL. 355 .8 

fl...l2.lLllll 
EL. 324 .67 
Fl 3218 

EL. T.W. 28 4.4 
CREST OF ROC KY 
CREEK SPILLWAY 

EL LOW T.W. 278 .4 

EL. 262 .3 

SEC TION THRU GREAT FALL S POWERHO USE 

EL. 359 .8 

FULL PONO 
EL. 355.8 

SCALE: 1/i6 "• 1' - 0" 

EL. 345. 3 

EL. 342.8 / .. : y;L,)l~I:, ... . :- L±cll. 3 43.3 

SEC TION B· B 
SCALE: 1/1.,"• 1'- 0" 

LE 
- EL.3 13.8 

~ 
Co 

~ 
~ 

~ 

r--.l EL.278.8 

7 STEPS C 2 ' • 14 ' 

:J::I 
' -0 " 

GEN FL EL .32.3.8 

10" T .C. DRAIN EL321.3/ . 

SEC TI ON L · L 
SCALE: 1/0" · 1'- 0 " 

GREAT FALLS 
POWERHOUSE 

~ 
~ 

~ 

J - J 
SCALE= V16 " · 1'- 0 " 

72' 

TOP OF COPING EL. 376.8 

GEN FL EL 32 3.8 

EL. 305.3 

If. DISTR EL. 299 .3 

SECT ION THRU DEARBORN POWERHOUSE 
SCALE: 1/16 "· 1'-0 " 

EL. 350 .8 

SEC TI ON E- E 
SCALE: 1/4 " · 1' - 0 " 

8/GATE OPERATORS 
EL. 36 1. 0 (MIN.) 

SECTION M- M 
SCALE= 1/i6 "· 1'- 0 " 

EL. 352.13 

CREST 
EL. 355 .8 

SECTION C- C 
SCALE: l/i6 " • 1' -0 " 

~ 

EL. 356.8 

SEC TION F - F 
SCALE: 1/16 "• 1' - 0" 

3" MINUS WASHED 
STONE (ROADWAY) 

DIKE 

CEOTEXTILE 

3" MINUS WASHED STONE 

SECT ION N- N 
SCALE: 1"· 20' 

FULL PONO EL. 355 .8 

--------
EL. 321.8 

SEC TION K- K 
SCALE= 1/16 "· 1'-0" 

EXHIBITF SHEET F-9-B 

NOTES: 

1. ALL ELEVATIONS ARE IN FEET AND REFERENCED 
TO NGVD29 DATUM . 

2. FOR LOCATIONS OF SECTION CUTS SEE SHEET F- 9 - A. 

BOTTOM OF DEARBORN 
INT AKE CAN AL EL. .321.8 

FOUNDATION LINE 

SECTION D- D 
SCALE: 1/i6 "· 1' - 0 " 

SECT ION G- G 
SCALE: 1/16 "· 1'-0 " 

~\1s•·~,·-o· 

I ~ 

SCIILE, ,; ,s·- 1·-o· 

EL .328.92 

BED ROCK 

• 8 ' 

CRITICAL ENERGY 
INFRASTRUCTURE INFORMATION 

(CEIi) MATERIAL UNDER 18 CFR 388,113(c) 

EXHIBITF SHEET F-9·8 
CATAWBA • WATEREE PROJECT FERC NO. 2232 

GREAT FALLS· DEARBORN DEVELOPMENT 
SECTIONS 

DUKE ENERGY CAROLINAS, LLC 
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~;::-.::0 
~~~1'.Q!!...2.:. 

'"t \ 

"'"""'' ACCESS.t.REA 
~ 

CHEST(RCOIJNrr 
··-··-··-,:~Ei.O·cOUNr;·--·-------. \--

( ' 
\,. /,I ----.. _,., _____ _ 

FlSHINGCRE[KR[SERVOR ¥~.:':.~ 
:~-- r: ' :·v-\ \ \ 

,-- ;/ ~ ',,~; ' -,\7 ' 
,& 

LOWER GREAT FALLS RESERVOIR 

~~~ogt~"'~-'t-UcNCH 

~ .......... ~;, .. ,,,,1 
/ 

/ r 
/ 

BOWDEN ISi.ANO 

PICKETT !StMO 

15 !BIGISl.>ND(DEARBORNISLAND) 

L<mC 8YPASSrD R£ACH LINE T"8t.E 
..... ! ............. ),.~ • ..,. .. 

L 1 f N75'4~)08'l: 101.89" 

L2 I sog-oo·o·c 118.46" 

L4 S4T06'05'l: J49.69' 

L5 S05"28'J9"E 458.•9' 

S27"2\'00"E 714.44" 

S4J"U'J5"E: r 1410.58" 

SJ7"J5'26"E I 497.D7" 

S04"JO"D6"W I 796.46" 

S10- 15'04"E: I 597.22" 

SOY21'59"E 1916.41" 

S19"J0'58"W 1148.95" 

N01"11'45-W 1647.75" 

N08"16'08"'W 912.90" 

L18 N25"41'29"'W 641.75" 

L19 N!,8'14"26-W 694.65" 

L2() Nl!.5"56"J&"W 01.87" 

L21 N69"55'4J"'W J46.12' 

L22 N0.3"20"18-W J75.76" 

L2l N\0-44'45"E 871.81" 

N07"47"49"W 760.40" 

Nl9'J8'J.3"'W j25JJ.14" 

N55"22"4J"W I 210.74" 

L27I Ne6"59"t7"'W f 252.05" 

EXHIBIT G SHEET G-9-A 

GREAT FALLS-DEARBORN DEVELOPMENT KEY MAP 

w 
LEGEND 

~ PROJ(Cl 80UNCWN 

........ ______ _ --& 

~ 
HORIZONTAl. O,,..TUM eo.sEO ON THE NORTH C,t,ROUNASTA"""E P'!Al<I[ !i 
COOROINO.Tt: Sl'Sltl •• liA08J/2001 HAAN(U.S. n). ~ 

VERTIC,l.l O,,..TIJM OOED ON NGVD29 (FT). ~ 

~Ec~~:b~N~ ~,~'f3:,. ':1 ~~ CONTOU!I 
UNl.ESSNOT£00THEl'IWSE.Tt!CUEV"-TIONfORTtl£ PROJ£CT 
BOU'io,r..RJWASl'RO'Wl£DBYOUKEENERCY. 

~~~~~~l~:~~£~-
Al.lllErERCNCC0SURVEYOISTJ.NCESARCINF'Cfl{")J.NOAl.l 
SlllMY "-"'GlES 1'11:f. IN Dt:GRCES ("). WM"ES (") NI) SCCONOS (1. 

I.J0HNA..'l1Al.0YICHSR.,"-PIIOfESSION,+.Ll..t.NOSURVE'l'OR/w.PPERW1THKIJCCR.0. 
INT[IINO.TlOW\l INC. Ho\VE IIE\IIEW£0 THE CA.l"-W8A.-W"-lEIIEE PROJECT w.PS. THE 
P'!Al<IIMETIIICN-IDCO'll0URSSHOWNON5"1Dt.lAP'SWERCPIIOOUCCOBYKUCER.O. 
INT[IINO,TlOW,l USING UDNI Nol[) PHOTOC.v.MMETIIIC METHOO$. N.L WOIIK IS 8"SC0 ON 
~6t_200o!~=Nl<SlATCPlANECOOROINA.T[SYST£M(USF'CET).THE 

THISOOCUUENT0AeGINOUYISSUEO~SCAl£08VJOHH.o\NTN.0YICHSR .• 
L-240'6(SC}ONOCTOBER29,200<I. 
TJ.IISM[W-.SH,t,Li.NOTBECONSIOERE0AC£lniflEDDOCUM(NT 

-­H["[tNJ.l!E8"S{DONN"-083/2001NORTH~Sl ... T(PV.h(C()()R()IMT[SYST[M 
{US fEfl) Nil THE VUl11CAI. 0,,..TUM IS NGW29 U'll.£55 NOTEO OTHERWISE. TH[ 
PRO,[CT BOIJNtwn' UNES THo\~ J.RE NOT CDKTOU't LINES ([.C. AAOUND MX(S$ 1'11:f.1,S, 

~D~C-)WCRE8'.SEOONDUKEENCRCYIW'S,R£CORDEDSUR';£','SJ.N00CEDSOf" 

ouE,~/"IJEI. 

EXHIBITG SHEET G-9-A 
CATAWBA-WATEREE PROJECT FERC NO. 2232 

GREAT FALLS - DEARBORN DEVELOPMENT 
SOUTH CAROLINA 

MAP OF PROPERTIES 
DUKE ENERGY CAROLINAS, LLC 
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CRU,TfALLSAf'!00£A.RB0RN 
POWERHOUSf:S 

uL~E I :o~~~ j ~~~E 
L2 j S82"00'W 

N32"18'W 

N35'•2'E 

Ns,·,e·w 
PROJECT 900HQ,\RY 

N5Y08'W 

N35' ◄ 7'E 

F\IU PONO CREAT fALLS - OEARSORN RESCRVOIR 

PRIIJ.ARV TAANS~•SSION LINES 
CORRIDOR ROCKY CR((K­
CEOAFI CREEK 0CVELOPMENl 

F\lt.L PONO EL 355.8 

=~ 
~b 

GREAT FALLS AND DEARBORN POWERHOUSES 

8EAlllNQ DISTANCE 

Ll N20'58'DO"E 10.83' 

L2 N8'15'2Q"[ 87.25' 

N31'35'20"W 18.35' 

N8Y19'10"W ] 21.110· 

N13"57'20"W j 38.9◄' 
L6 N1T26'40"W 37.82' 

L7 N1Y2J2D •8.51 

N2T17'JO"W •6.85' 

N19·09·00-w I 50.10· 

Ll1 Nl9'20'J0"W 74.92' 

L12 N4'18'2D"£ 12.ilS' 

!W'7'JO"E 42.10' 

l14 N9'26'20"W J0.51' 

L15 N◄S'U'JO"W ◄ 15.$3' 

N2T11'30"W •S.72' 

N3◄'01'JO"W ] 10,25 

N2!t38'00"W j 59,54• 

L19 N2T◄8'JO"W 53.18' 

L20 N2TJ0'OO"W 6◄.IIO' 

N24'11'10"W 80.71' 

~~ I :;~:~;:~~ ~:::. 
~: I N~22~·:·~ I :~:~: 

LINE 8™1HC OISTA.'fCE 

L28 S72"49'50-W 23.25' 

""""""" I 31.110· 

~~~ I ~~-:~:~T-:::: 
S35'18~ 

s15· 10·10-w ,1.s3 

s15·20·oo·r s•.38· 

"' L39 s2a,3•,o·c 57.'8' 

S11'31'20"E 50,70' 

59'32~ 
~7- 23.Mr 

s21·,1~ 

S70'38'20"C 25.8i' 

S31'57'JO"[ 56.87' 

SJro15•20-w- r J1.,1· 

S21'28~ 
52707~-5◄.83' 

L•9 S9'$◄ '•o•E U,815' 

L50 N4a57'10"W 29.J◄' 

UN[ I BEARING 

L51j N28'!!>e'OO"W 

L52I N2S'\8'20"W 

L5•I N2•" ◄9'20"W 
L55I N215'18'00"W 

N2Y33'JO"W 

~ 
LS![ N19'32'10"W 

N22"55'JO"W 

L80l N20'09'50"W 

L81[ N22"10'00"W 

N2s·31•20-w 

N28'22'00"W 

L8◄ 1 N21'02'00"W 

L651 N28'19'20"W 

ts&I Nia~·so"W 

l87I N22"◄0~ 
l&e I N2Y~'JO"W 

t89 N2◄'58'00"W 

l70 N2T06'10"W 

N2Y29'20"W 

N21'27'00"W 

57.87 

'1.27 
24.92' 

45.D7 

'7.00 

mw 
82.◄ 8 

◄8.8◄ 

$4.78 

◄2, ◄ 1 

~ 
47.39 

57.10 

51.J3T 

88.10 

~ 

"'°""' ~N~D 

CRE,t,TfALLS-0EAllBORNRESERVOIR 
fULL POND rt. 355.8 

=/~~ 3ti~~HRErfn~~CT C-9-C_/ 

GREAT FALLS HEADWORKS 

L28 N90'00'00"E 73.36' 

L29 s28'•s·o,·t 112.32• 

S2Y01'13"E 1731.t' 

Lll S52"28 '5l"E '41.42' 

L32 S2T29'57"E 514.53' 

!>U;l::>t>4::>t f s6•.n· 

2058.64' 

SBT38'00"W 

2 ◄0 .6' 

./CRE,t,T FALLS H(AOWORKS PORTAGE 

rc:AAO 

GREAT FALLS HEADWORKS PORTAGE AND 
GREAT FALLS HEADWORKS TO 
CEDAR CREEK _RESERVOIR PO!HAGE 

08 103, PG 578 06/ 29/1905 

~ ·~ 
\,~ sc,ce,·.,oo 

\~ ~ ~':l!f,"~~ :&.,,c, 

CEOARCRE(KRESERVOl'R 
fULLPO's0EL28•.4 

GREAT FALLS SHORT BYPASSED REACH 

NOTE· 
PROPCRTY IS UNDER L[,t,S( roR THE TERM or THE LICENSE 
WITH KATAW8A VALL(Y L>.ND TRUST EffECTrvt J/1/2018 
SOUl!CtOfTITLEISOS958,PC21S 

NITROLEE ACCESS AREA 
12.28± ACRES 

!l" 

EXHIBITG SHEET G-9-B 

GREAT FALLS-DEARBORN DEVELOPMENT KEY MAP 

[I] 
LEGEND 

~ PROJECTOOUMOARY 

............ ____ _ 

----------------
---------------8 

HORl20HTAL 00.TUM 8A.SC0 ON THE NOR0-1 CAA0UNA. STA~ P'..ANE 
COOROINAITSYSTEMw.oa3/2001tW!N(U.S.fT). 

VERTICAi.DATUM S,..SEOONNCV029 (n). 

~~lfs:E!'l':£Wv1i~½~R 
STCREOCOMPII.ATIONPROC!SSINl,CC0RCNICEWITH*TIOWJ.­
ACCURliCYSTANIW!OSf!YKUCEAAINTER'IATKIN,l,L.AERW. 
PH()~OG$VJ>H"I' W/<S Fl.C1,IN AT A SCALE -'F'PF!O~lMAl£tY 
1L'ICl-1•700fEEl' 

AI.L REFERENCED SUf!VEY OISl'ANCES ARC IN nu n AAD ALI. 
SURVEYANCLCSAl!EINDCCIIEES('),MINIJT£S(')ANOSECOtl!lS("). 

~H 
i~l~J 

~&:r.~~~~1s~~Jf~O ON 
~~~T~R~~STATCPI.AN[COOl!DIMl,T(SYSTCM(USfm).THE 

THISOOCUMENT0'!!CINAU.YISSUEDANOsu.LE0E!'l'JOh>;ANTAUMCl!Slt.. 
L-2◄0◄8(SC)ONOCT0BU29.= 
THISME0~sw.Ll.NOTBCCONS!OERE0ACEJmt'l(0OOCW(HT. 

HCREIN ARC 8'.SE0 ON No\083/2001 NORTH CAAOI.IN.\STATt PI.ANE COOROINATE SYSTEM 
(USFE(l)AN0THtVERTICALC\IITUMISHCVD29UHLESSNOTEDOTH£1!'ff:S<:.THE 
PROJECTBOUNOAAYLM:STW.TARCNOTCONTOURUNES(E.G.AIIOUNO.-CCESSAAE.AS, 
grcsoi11f.1C,)'/IUICWE0ONOUl([[NERCYIW'S.RECOJIDCOStl«VEYSANOOEEDSor 

t;J«Jt- ti JJr 
WM.mt It. DIXON OATE:S'/'j/"t;"ol8 

EXHIBIT G SHEET G-9-B 
CATAWBA-WATEREE PROJECT FERC NO. 2232 

GREAT FALLS - DEARBORN DEVELOPMENT 
SOUTH CAROLINA 

MAO PF PROPERTIES 
DUKE ENERGY CAROLINAS, LLC 
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