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LIGHTNING

LOW VOLTAGE

LAMINATED VENEER LUMBER

LOUVER

LIGHTWEIGHT

LIGHTWEIGHT CONCRETE

LOW WATER LEVEL

MIXED AIR

MACHINED

MAINTENANCE

MANUAL

MATERIAL

MAXIMUM

MACHINE BOLT

MEMBER

MECHANICAL CONTRACTOR,

MECHANICAL COUPLING,

MOMENT CONNECTION

METAL CORNER BEAD

MASONRY CONTROL JOINT

MODIFIED DOUBLE MECHANICAL JOINT

MECHANICAL

MEDIUM

MANUFACTURER

MANHOLE, METAL HALIDE

MINIMUM

MIRROR

MISCELLANEOUS

MECHANICAL JOINT

MASONRY LINTEL

MAIN LUGS ONLY

MEMBRANE

MASONRY OPENING

MODULAR, MODIFY

MONUMENT

MALE PIPE THREAD

MOISTURE-RESISTANT

GYPSUM WALLBOARD

MOP SINK

MEAN SEA LEVEL

MOUNT

MASONRY UNIT

MULLION

MEDIUM VOLTAGE

MONITORING WELL

F TO F

F&B

FAB

FB

FBD

FBG

FBM

FBO

FC

FCA

FD

FDC

FDR

FDTN

FE

FEC

FES

FEXT

FF

FG

FH

FIG

FIN

FJT

FL

FLEX

FLG

FLOR

FLR

FLS

FN

FO

FOB

FOC

FOF

FOM

FOS

FOT

FPT

FR

FRP
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GRADE

GRATING

GYPSUM SHEATHING BOARD

GREASE TRAP

GRAVEL

GUY WIRE

GYPSUM WALLBOARD

GYPSUM HARDBOARD

HIGH

HOSE BIBB

HARDBOARD

HANDICAPPED, HOLLOW CORE, HORIZONTAL

CURVE, HORIZONTAL CENTERLINE

HEAD, HOT DIP

HEADER

HARDWARE

HEXAGONAL

HANGER

HANDHOLE

HIGH-INTENSITY DISCHARGE

HOLLOW METAL

HORIZONTAL

HIGH POINT, HORSEPOWER

HORIZONTAL POINT OF CURVATURE

HIGH-PRESSURE SODIUM

HORIZONTAL POINT OF TANGENCY

HOSE REEL, HOUR

HEADED STUD, HIGH STRENGTH

HOLLOW STRUCTURAL SHAPE

HEIGHT

HEATING

HIGH VOLTAGE

HEATING, VENTILATING AND

AIR CONDITIONING

HARDWOOD

HIGH WATER LEVEL

HYDRAULIC

HERTZ, CYCLES PER SECOND

CLKG

CLR

CMH

CMP

CMU

CO

COL

COM

COMB

COMM

COMP

CON

CONC

CONN

CONST

CONT

COOR

CORR

CP

CPLG

CRL

CSC

CSK

CSS

CT

CTJ

CTR

CTRL

CVT

CU

CW

CY

d

D

DB

DBA

DBL

DC

DEG

DEG C

DEG F

DEMO

DEP

DEPT

DET

DI

DIA

DIAG

DIFF

DIM

DISCH

DIST

DIV

DL

DMJ

DMPF

DN

DO

DP

DPDT

DPST

DS

DT

DUP

DWG

DWL

DWR

E

EA

EC

ECC

ED

EDB

EE

EF

EFF

EHH

EIFS

EJ

EL

ELEC

EMBD

EMER

EMH

ENCL

ENGR

ENTR

EOP

EQ

EQUIP

EQUIV

ES

ESEW

EST

EW

EWC

EWEF

EWTB

EXC

EXH

EXP

EXST

EXT

CAULKING

CLEAR

COMMUNICATION MANHOLE

CORRUGATED METAL PIPE

CONCRETE MASONRY UNIT

CLEANOUT, CONCRETE OPENING

COLUMN

COMMON

COMBINATION

COMMUNICATION

COMPOSITION, COMPRESSIBLE,

COMPOSITE

CONCENTRIC

CONCRETE

CONNECTION

CONSTRUCTION

CONTINUOUS

COORDINATE

CORROSIVE, CORRUGATED

CHECKER PLATE, CONTROL POINT

COUPLING

CORROSION-RESISTANT LINING

COMPRESSION SLEEVE COUPLING

COUNTERSINK

CLINIC SERVICE SINK

CERAMIC TILE

CONTRACTION JOINT

CENTER

CONTROL

CULVERT

COPPER, CUBIC

CLOCKWISE

CUBIC YARD

PENNY (NAIL MEASURE)

DEEP, DIFFUSER, DRAIN

DUCT BANK, DECIBEL, DRY BULB

DEFORMED BAR ANCHOR

DOUBLE

DIRECT CURRENT

DEGREE

DEGREE CENTIGRADE

DEGREE FAHRENHEIT

DEMOLITION

DEPRESSED

DEPARTMENT

DETAIL

DROP INLET, DUCTILE IRON, DIGITAL INPUT

DIAMETER

DIAGONAL, DIAGRAM

DIFFERENTIAL, DIFFERENCE

DIMENSION

DISCHARGE

DISTANCE, DISTRIBUTION

DIVISION

DEAD LOAD

DOUBLE MECHANICAL JOINT

DAMP PROOFING

DOWN

DISSOLVED OXYGEN, DIGITAL OUTPUT, DITTO

DEPTH

DOUBLE POLE, DOUBLE THROW

DOUBLE POLE, SINGLE THROW

DOWN SPOUT

DOUBLE TEE, DRIP TRAP ASSEMBLY

DUPLICATE

DRAWING

DOWEL

DRAWER

EAST

EACH, EXHAUST AIR

ELECTRICAL CONTRACTOR

ECCENTRIC

EQUIPMENT DRAIN

ELECTRICAL DUCT BANK

EACH END

EACH FACE

EFFLUENT, EFFICIENCY

ELECTRICAL HANDHOLE

EXTERIOR INSULATION &

FINISH SYSTEM

EXPANSION JOINT

ELBOW, ELEVATION

ELECTRICAL

EMBEDDED

EMERGENCY

ELECTRICAL MANHOLE

ENCLOSURE

ENGINEER

ENTRANCE

EDGE OF PAVEMENT

EQUAL

EQUIPMENT

EQUIVALENT

EACH SIDE, EQUAL SPACE,

EMERGENCY SHOWER

EMERGENCY SHOWER AND EYE WASH

ESTIMATE

EACH WAY, EMERGENCY

EYE/FACE WASH

ELECTRIC WATER COOLER

EACH WAY, EACH FACE

EACH WAY, TOP AND BOTTOM

EXCAVATION

EXHAUST

EXPANSION, EXPOSED

EXISTING

EXTERIOR, EXTERNAL, EXTENSION

A/C

A/E

A

AB

ABAN

ABC

ABT

AC

ACK

ACP

ACST

AD

ADDL

ADH

ADJ

AF

AFF

AFG

AGGR

AI

AIC

ALIG

ALT

ALUM

AM

AMB

ANC

AO

AP

APRX

APVD

ARCH

ASSY

AT

ATC

ATM

AUTO

AUX

AVE

AVG

AWG

AWT

B TO B

BAL

BBD

BC

BD

BE

BF

BITUM

BKG

BL

BLDG

BLK

BLKG

BM

BOC

BOD

BOG

BOL

BOP

BOR

BOT

BOU

BP

BRG

BRGP

BRKT

BS

BTU

BTW

BTWLD

BU

BUR

BW

BYP

CTOC

C&G

C

CAB

CAP

CAT

CAV

CB

CCB

CCW

CDF

CE

CER

CF

CFL

CHBD

CHD

CHFR

CHH

CI

CIP

CIPB

CIRC

CJ

CKT

CL

CLG

AIR CONDITIONING

ARCHITECT/ENGINEER

AMPERE

ANCHOR BOLT

ABANDON

AGGREGATE BASE COURSE

ABOUT

ALTERNATING CURRENT

ACKNOWLEDGE

ACOUSTIC CEILING PANEL,

ASPHALTIC CONCRETE PAVEMENT

ACOUSTIC

ADDENDUM, AREA DRAIN

ADDITIONAL

ADHESIVE

ADJUSTABLE, ADJACENT

AMP FRAME, AMP FUSE

ABOVE FINISH FLOOR

ABOVE FINISH GRADE

AGGREGATE

AREA INLET, ANALOG INPUT

AMPS INTERRUPTING CAPACITY

ALIGNMENT

ALTERNATE, ALTITUDE

ALUMINUM

ACOUSTICAL MATERIAL

AMBIENT

ANCHOR

ANALOG OUTPUT

ACCESS PANEL

APPROXIMATE

APPROVED

ARCHITECTURAL

ASSEMBLY

ACOUSTICAL TILE, AMP TRIP

ACOUSTICAL TILE CEILING

ATMOSPHERE

AUTOMATIC

AUXILIARY

AVENUE

AVERAGE

AMERICAN WIRE GAGE

ACOUSTICAL WALL TILE

BACK TO BACK

BALANCE

BULLETIN BOARD

BASE CABINET, BOTTOM CHORD,

BOLT CENTER, BOLT CIRCLE

BOARD

BOTH ENDS, BELL END

BOTH FACES, BOTTOM FACE,

BLIND FLANGE, BOARD FEET

BITUMINOUS

BACKING

BASE LINE

BUILDING

BLOCK

BLOCKING

BENCHMARK, BEAM

BACK OF CURB

BOTTOM OF DUCT

BOTTOM OF GRILLE

BOTTOM OF LOUVER, BOLLARD

BOTTOM OF PIPE

BOTTOM OF REGISTER

BOTTOM

BOTTOM OF UNIT

BASE PLATE

BEARING

BEARING PLATE

BRACKET

BOTH SIDES

BRITISH THERMAL UNIT

BETWEEN

BUTT WELD

BELL UP, BUILT-UP

BUILT-UP ROOFING

BOTH WAYS

BYPASS

CENTER TO CENTER

CURB AND GUTTER

CHANNEL SHAPE, CENTIGRADE, CONDUIT

CABINET

CAPACITY

CATALOG, CATEGORY

CAVITY

CATCH BASIN

CONCRETE BLOCK

COUNTER CLOCKWISE

CONTROLLED-DENSITY FILL

CONCRETE EDGE

CERAMIC

CUBIC FEET (FOOT)

COUNTER FLASHING

CHALKBOARD

CHORD

CHAMFER

COMMUNICATION HANDHOLE

CURB INLET

CAST-IN-PLACE

CONCRETE INTERLOCKING PAVER

BALLAST

CIRCULATION, CIRCULAR

CONSTRUCTION JOINT

CIRCUIT

CENTERLINE, CLASS, CLOSE

CEILING

GENERAL NOTES:

THESE ABBREVIATIONS APPLY TO THE ENTIRE SET 
OF CONTRACT DRAWINGS.

1.

LISTING OF ABBREVIATIONS DOES NOT IMPLY 
THAT ALL ABBREVIATIONS ARE USED IN THE 
CONTRACT DRAWINGS.

2.

ABBREVIATIONS SHOWN ON THIS SHEET INCLUDE 
VARIATIONS OF A WORD.  FOR EXAMPLE, "MOD" MAY 
MEAN MODIFY OR MODIFICATION, "INC" MAY MEAN 
INCLUDED OR INCLUDING, AND "REINF" MAY MEAN 
REINFORCE OR REINFORCING.

3.

SEE INSTRUMENTATION AND GENERAL LEGEND 
SHEETS FOR PROJECT-SPECIFIC EQUIPMENT AND 
PIPING SYSTEM ABBREVIATIONS.

4.

PVC-RGS PVC COATED RGS

NONE

PROJECT MANAGER

PROJECT NUMBER

0 1" 2"

SCALE

FILENAME

ARCHITECTURAL

STRUCTURAL

PROCESS

ELECTRICAL

ISSUE DATE DESCRIPTION

1 2 3 4 5 6 7 8

D

C

B

A

SHEET 

M. STOFFEL

B. BRADLEY

T. TALSMA

A. KANER

\\
s
p

f-
s
rv

0
2
\A

c
ti
v
e
P

ro
je

c
ts

\3
8

5
4
\1

0
2

3
2
9

2
4
\6

.0
_
C

A
D

_
B

IM
\6

.2
_

W
IP

\R
e

v
it
 M

o
d

e
ls

\1
0

2
3
2

9
2
4

_
0
0

_
D

.r
v
t

1
/1

5
/2

0
2
1
 1

1
:1

4
:2

5
 A

M

G-3
10232924

M. COCHRAN

10232924_00_D.rvt

ABBREVIATIONS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

L

N

A

S
S

E

I
O

G
E

N
I

E

N

P26101

E

O

P

R

F

E

S

C

I

E
N

D

TROY A.

TALSMA

A
W

O

I

L

R

01/15/2021



HVAC SYMBOLOGY HVAC CONTROL SYMBOLOGY AIR FLOW SCHEMATIC AND
TEMPERATURE CONTROL

DIAGRAM SYMBOLOGY

PROCESS EQUIPMENT

R OR D

R OR D

SD SD

TRANSITION - ONE SIDED

TRANSITION - DOUBLE SIDED

24x18

18"

18x24

VD, BDD

SUPPLY AIR OR OUTSIDE AIR
DUCT UP (SECTION CUT,
FIRST DIMENSION DUCT WIDTH)

RETURN AIR DUCT UP
(SECTION CUT)

SUPPLY AIR OR OUTSIDE AIR
DUCT DOWN (NO SECTION CUT)

RETURN AIR DUCT DOWN (NO
SECTION CUT)

TRANSITION -
RECTANGULAR TO ROUND DUCT

STANDARD BRANCH -
FOR SUPPLY AIR W/ EXTRACTOR
AND RETURN AIR W/O EXTRACTOR

RECTANGULAR DUCT OR OPENING SIZE  
FIRST NUMBER INDICATES SIZE OF
SIDE SHOWN

RECTANGULAR DUCT INCLINE - RISE OR 
DROP IN RESPECT TO THE AIR FLOW

ROUND DUCT SIZE

SPLITTER DAMPER

ROUND DUCT INCLINE - RISE OR DROP 
IN RESPECT TO THE AIR FLOW

PRESSURE/TEMPERATURE TEST
PLUG (PETE PLUG OR EQUAL)

VD = VOLUME DAMPER
BDD = BACKDRAFT DAMPER

ELBOW - W/TURNING VANES
(RECTANGULAR), SMOOTH
RADIUS

ELBOW - W/TURNING VANE
(RECTANGULAR)

GOOSENECK HOOD (COWL)

EXHAUST AIR DUCT UP (NO
SECTION CUT)

EXHAUST AIR DUCT DOWN
(NO SECTION CUT)

ROUND ELBOW UP

ROUND ELBOW DOWN

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

MOD = MOTOR OPERATED DAMPER

M

SA SOUND ATTENUATOR

DUCT ELEVATION TAG ABOVE FINISH
FLOOR

18x10

HIDDEN DUCT18x24

T 9'-10"
B 9'-0"

ZD = ZONE DAMPER

FIRE DAMPER

AIR FILTER

PROPELLER WALL FAN

SUPPLY, RETURN OR EXHAUST FAN

INTAKE/EXHAUST LOUVER

FLOW

AIR
BACKDRAFT DAMPER

RELIEF HOOD
INTAKE OR

DOOR GRILLE

FLEXIBLE CONNECTION

FLEXIBLE DUCT - TWO LINE

UC 3/4"

SIZE
CFM

UNDERCUT DOOR 3/4"

WALL LOUVER

ACCESS DOOR

AD PLAN

SUPPLY AIR REGISTER OR GRILLE -
W/ DUCT-MOUNTED EXTRACTOR

EXHAUST AIR OR RETURN
AIR REGISTER OR GRILLE

EXHAUST AIR OR RETURN
AIR REGISTER OR GRILLE

SUPPLY AIR ASSEMBLY
SQUARE DIFFUSER

SUPPLY AIR ASSEMBLY
ROUND DIFFUSER

ACOUSTICAL LINING - DUCT 
DIMENSIONS FOR NET FREE AREA

EXHAUST ROOF
VENTILATOR PROPELLER
OR CENTRIFUGAL TYPE

ROOM AIR CONDITIONING UNIT

ACCESS DOOR OR ACCESS
PANEL IN DUCTWORK

AD

FLEXIBLE DUCT - ONE LINE

DPS

NO

NC

PI

MOTOR STARTER

DAMPER ACTUATOR

PRESSURE INDICATOR

FREEZE STAT

FIRE STAT

MS

FRZ

FS

SMOKE DETECTOR

TIME DELAY

MINIMUM POSITION RELAY

SIGNAL

COMMON PORT

SIGNAL PORT

NORMALLY OPEN

NORMALLY CLOSED

BALANCING VALVE

RESISTANCE HEATING CONTACTOR

TEST-AUTO

TEST-OFF-AUTO

ELECTRIC SIGNAL

PIPING

BULB-TYPE THERMOSTAT

TOA

TA

RHC

S

C

D

M

S

S

M

DI DIGITAL INPUT

DIGITAL OUTPUTDO

AI ANALOG INPUT

ANALOG OUTPUTAO

TEMPERATURE CONTROLLER

TT

T

RC

TEMPERATURE TRANSMITTER

THERMOSTAT

TEMPERATURE INDICATOR

RECEIVER CONTROLLER

HAND-OFF-AUTO

TI

HOA

TS TEMPERATURE SWITCH

TC

% PERCENTAGE TIMER

DIFFERENTIAL PRESSURE
SWITCH

FS

PS

FLOW SWITCH

PRESSURE SWITCH

CO2 CARBON DIOXIDE SENSOR

DIESEL EXHAUST SENSORD

TS TEMPERATURE SENSOR

VOLUME DAMPER - MANUAL

VOLUME DAMPER - MOTORIZED

VD

M

C

C

VAV

CAV

H

C

H

C

C

H

R

EP

X

D

DIRECT
EVAPORATIVE
COOLER

DIRECT
EXPANSION
COOLING COIL

CONSTANT AIR
VOLUME BOX WITH
REHEAT COIL

VARIABLE AIR VOLUME
BOX WITH REHEAT
COIL

HOT WATER
HEATING COIL

CHILLED WATER
COOLING COIL

C

EH
ELECTRIC
HEATING COIL

VFD (VARIABLE
FREQUENCY DRIVE)

VFD

SMOKE DAMPER

SMOKE AND FIRE DAMPER

SIZE
CFM

SIZE
CFM

SIZE
CFM

SIZE
CFM

AD  SECTION

GENERAL NOTES:

1. THIS IS A STANDARD PROCESS, MECHANICAL AND PLUMBING 
SYMBOLOGY SHEET.  ALL SYMBOLS ARE NOT NECESSARILY 
USED ON THIS PROJECT.

2. SCREENING OR SHADING OF WORK IS USED TO INDICATE 
EXISTING COMPONENTS OR TO DE-EMPHASIZE PROPOSED 
IMPROVEMENTS TO HIGHLIGHT SELECTED TRADE WORK.  
REFER TO CONTEXT OF EACH SHEET FOR USAGE.

3. SEE INSTRUMENTATION LEGEND AND GENERAL SHEETS FOR 
PROJECT-SPECIFIC EQUIPMENT SYMBOLS, EQUIPMENT 
ABBREVIATIONS, AND PIPING SYSTEM ABBREVIATIONS.

MISCELLANEOUSVALVES

MISCELLANEOUS

DOUBLE LINESINGLE LINE ISOLATION

X

OR

CONE VALVE

CONTROL

X

BALL VALVE

CHECK VALVE

BUTTERFLY VALVE

DIAPHRAGM VALVE

PINCH VALVE

KNIFE GATE VALVE

PRESSURE RELIEF VALVE

PLUG VALVE

AIR RELEASE VACUUM VALVE
A = AIR RELEASE
VAC = VACUUM

GLOBE VALVE

GATE VALVE

THREE-WAY BALL VALVE

THREE-WAY PLUG VALVE

NEEDLE VALVE

DOUBLE-DISK CHECK VALVE

BALL CHECK VALVE

OR

PRESSURE-REGULATING VALVE

PRESSURE-REDUCING VALVE

3-WAY CONTROL VALVE

NOTE:

MISCELLANEOUS SYMBOLOGY SHOWN IS FOR SINGLE-LINE

PIPING. DOUBLE-LINE PIPING SYMBOLS ARE SIMILAR.

LINE TURNING UP

LINE TURNING DOWN

BLIND FLANGE

PIPE BREAK

LINE SIZE CHANGE (ECCENTRIC REDUCER)

FLEXIBLE PIPING CONNECTION

PENETRATION THROUGH STRUCTURE

UNION

WATER METER

WYE-STRAINER

LINE SIZE CHANGE (CONCENTRIC REDUCER)

BACKFLOW PREVENTER

M

VARIABLE AREA METER

FLEXIBLE HOSE OR TUBING

BU

D

ATA

CO

BU

HB-X

QUICK DISCONNECT
CAM & GROOVE COUPLING

TRAP

AUTOMATIC VALVE STATION

AIR TOOL ASSEMBLY

PRESSURE-REDUCING STATION

HOSE RACK

DRAIN (SECTION OR SCHEMATIC)

BELL UP (SECTION OR SCHEMATIC)

BELL UP (PLAN)

INTERIOR CLEANOUT

CAP OR PLUG

FLEXIBLE CONNECTION

PIPE IN SECTION

HOSE VALVE, HOSE BIBB, OR

FLUSHING CONNECTION

AVS

PRS

HR-X

FLOOR DRAIN
FD-X

X = TYPE DESIGNATED IN SPECIFICATIONS

PRESSURE GAGE (W/COCK)

PIPE JOINT (SEE SPECS FOR
REQUIREMENTS)

COMPRESSION SLEEVE
TYPE COUPLING

FLANGED COUPLING
ADAPTER (FCA)

HARNESSED
MECHANICAL COUPLING

FREEZE RESISTANT WALL HYDRANT

BURIED BUTTERFLY VALVE
BBFVBBFV

PIPING SYMBOLOGY

PROCESS PIPING LEGEND

X"-OW

SM-X STATIC MIXER

WM-X WATER FLOW METER

TP-X TEMPERED WATER PUMP

WRP-X WALLEYE REUSE PUMP

HX-X HEAT EXCHANGER OF SPLIT 
SYSTEM INCUBATION 
HEATING & COOLING SYSTEM

HP-X HEAT PUMP OF SPLIT SYSTEM 
INCUBATION HEATING & 
COOLING SYSTEM

UV-X ULTRAVIOLET EQUIPMENT

DCF-X STACKED DISC FILTER SYSTEM

OVERFLOW WATER (DRAIN)

OW OVERFLOW WATER (DRAIN)

X"-GR GRAVITY REUSE

GR GRAVITY REUSE

X"-CW COLD WATER

CW COLD WATER

X"-PR PUMPED REUSE WATER

PR PUMPED REUSE WATER

NONE
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ONE-LINE, POWER, AND LIGHTING SYMBOLOGY

S

XXX

J

100

KVA

SPD

WH

DMP

LP100
208/120V
3  , 4W

ATS

B

CDCD

CA

B

CA

7 1/2 HP

G

52

GFP

CB

CONDUIT RUN BETWEEN DEVICES CONCEALED IN
NON-ARCHITECTURALLY FINISHED AREAS OR UNDER
FLOOR SLAB. CONDUIT AND CONDUCTOR SIZES SHALL
BE THE SAME AS THE HOMERUN FOR THE CIRCUIT.

CURRENT TRANSFORMER (CT)

VOLTAGE TRANSFORMER (VT, PT, OR CPT)

UTILITY WATT-HOUR METER PER UTILITY REQUIREMENTS

GROUND

LIGHTNING ARRESTER

DIGITAL METERING PACKAGE

LOW VOLTAGE SURGE PROTECTIVE DEVICE

&

CONTROL PANEL WITH DISCONNECT SWITCH INTEGRAL OR PROVIDED 
WITH ASSOCIATED EQUIPMENT

MOTOR/LOAD CONTROLLER AND SEPARATELY MOUNTED 
MOTOR/LOAD CONTROLLER WITH SHORT CIRCUIT 
PROTECTION AND DISCONNECT

&

TWO RECEPTACLES IN 2-GANG BOX UNDER COMMON COVER 
PLATE

X

Y

PLUG-IN RECEPTACLE STRIP, QUANTITY AND SPACING
OF RECEPTACLES AS NOTED OR SPECIFIED

SWITCHBOARD OR PANELBOARD; NAME, VOLTAGE,
PHASE, NUMBER OF WIRES WHEN INDICATED

Z

CONDUIT TAG OR CIRCUIT NUMBER - WIRE
AND CONDUIT SIZE AS SPECIFIED IN CIRCUIT
SCHEDULE ON THE SHEETS

CONDUIT STUBBED OUT AND CAPPED

CIRCUIT CONTINUATION

WALL MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED, ALL OR PARTIAL 
EMERGENCY (INTERNAL OR EXTERNAL POWER SOURCE AS INDICATED

X

Y
Z

NON-MOTOR LOAD WITH DESIGN KVA, KW, OR AMP

SIMPLEX RECEPTACLE
X

Y

Z Y

X

SEPARATELY MOUNTED COMBINATION MOTOR STARTER 
OR CONTROLLER; SEE ELECTRICAL ONE - LINE DIAGRAM 
OR SCHEDULE FOR DESCRIPTION

NON-FUSED SWITCH, CURRENT RATING, AND
NUMBER OF POLES AS NOTED (3 POLE UON)

GROUND ROD

GROUND CABLE

Y

X

SPECIAL-PURPOSE RECEPTACLE AS DEFINED ON PLANS

DUPLEX RECEPTACLE

WALL SWITCH

Y

X

Y

X

Y

X

SINGLE-FACED CEILING OR WALL MOUNTED EXIT LIGHT;
DIRECTIONAL ARROWS (IF REQUIRED) AS INDICATED ON PLANS

DOUBLE-FACED CEILING OR WALL MOUNTED EXIT LIGHT;
DIRECTIONAL ARROWS (IF REQUIRED) AS INDICATED ON PLANS

X

Y

X

Y
EMERGENCY LIGHT, REMOTE MOUNTED HEAD

X

Y
EMERGENCY LIGHT, NUMBER OF ATTACHED HEADS AS SHOWN

CEILING/PENDANT MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED, ALL OR 
PARTIAL EMERGENCY (INTERNAL OR EXTERNAL POWER SOURCE AS 
INDICATED

Y

XZ WALL MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED

CEILING/PENDANT MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED
Y

X

Z

WALL MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED
X

Y
Z

CEILING/PENDANT/BOLLARD MOUNTED LUMINAIRE, LAMP TYPE AS
SPECIFIED

X

Y
Z

CIRCUIT HASH MARKS (WHEN INDICATED); LONG,
SHORT, SINGLE DOT, AND DOUBLE DOT REPRESENT
PHASE, NEUTRAL, EQUIPMENT GROUND, AND ISOLATED
EQUIPMENT GROUND, RESPECTIVELY.  X REPRESENTS 
CONDUCTOR SIZE OTHER THAN #12 IN 3/4" CONDUIT.

GROUND FAULT PROTECTION

CIRCUIT RUN BETWEEN DEVICES EXPOSED IN
NON-ARCHITECTURALLY FINISHED AREAS; CONCEALED
IN ARCHITECTURALLY FINISHED AREAS. CONDUIT AND
CONDUCTOR SIZES SHALL BE THE SAME AS THE
HOMERUN FOR THE CIRCUIT.

HOMERUN TO SOURCE (E.G. PANELBOARD, MCC)
NUMBER IN PARENTHESES REPRESENTS CONDUCTOR SIZE OTHER THAN #12
SINGLE PHASE:  2#12, 1#12G IN 3/4"C
THREE PHASE:  3#12, 1#12G IN 3/4"C
UNLESS OTHERWISE NOTED, CONDUCTOR SIZE IS FOR ENTIRE CIRCUIT, 
SOURCE TO LAST DEVICE.  ALSO, SEE ONE LINE DIAGRAM FOR CIRCUIT 
REQUIREMENTS

CONDUIT TURNING DOWN

CONDUIT TURNING UP

PANELBOARD (LESS THAN 250V)

PANELBOARD (250V TO 600V)

JUNCTION OR PULL BOX

CONTROL PANEL INTEGRAL OR PROVIDED WITH ASSOCIATED EQUIPMENT

IC INSTRUMENTATION / CONTROL DEVICE

PB PUSHBUTTON

SELECTOR SWITCHSS

OR

3-PHASE, 4-WIRE GROUNDED WYE CONNECTION

3-PHASE, 3-WIRE DELTA CONNECTION

TRANSFORMER

TRANSFER SWITCH, CURRENT RATING, AND
NUMBER OF POLES AS NOTED

GENERATOR

MOTOR WITH DESIGN HORSEPOWER
(WHEN INDICATED)

NON-FUSED SAFETY SWITCH, 30A, 3P, X 
INDICATES AMP RATING  GREATER THAN 30A

MEDIUM VOLTAGE CIRCUIT BREAKER

FUSIBLE SWITCH, CURRENT RATING, FUSE
RATING, AND QUANTITY AS NOTED (3 POLE 
UON)

FUSED CUTOUT, CURRENT RATING, FUSE RATING,
AND QUANTITY AS NOTED

FUSE, RATING, AND NUMBER OF FUSES AS NOTED

OR

SEPARATELY MOUNTED CIRCUIT BREAKER; SEE
ELECTRICAL ONE - LINE DIAGRAM OR SCHEDULE
FOR DESCRIPTION

MAGNETIC MOTOR STARTER AND SEPARATELY 
MOUNTED COMBINATION MAGNETIC MOTOR 
STARTER

DISCONNECT OR DRAWOUT CONNECTION

X

Y

ATS - AUTOMATIC
MTS - MANUAL

SUBSCRIPTS:

X - INDICATES TYPE
            GFCI - GROUND FAULT CIRCUIT INTERRUPTER

IG - ISOLATED GROUND
TR - TAMPER RESISTANT
PLH - PLUG LOAD HALF CONTROLLED
PLD - PLUG LOAD DUAL CONTROLLED
USB - USB CHARGING STATION
SPD - SURGE PROTECTIVE DEVICE

Y - INDICATES CIRCUIT NUMBER FROM PANELBOARD

XXX
OR

X

Y
Z

X

Y
Z

CEILING/PENDANT/BOLLARD MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED, 
EMERGENCY (INTERNAL OR EXTERNAL POWER SOURCE AS INDICATED)

WALL MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED, EMERGENCY 
(INTERNAL OR EXTERNAL POWER SOURCE AS INDICATED)

Y

X RECESSED FLOOR MOUNTED BOX, QUANTITY AND TYPE OF 
RECEPTACLES AS INDICATED

CORD AND PLUG CONNECTION

X

ELECTRICAL EQUIPMENT ENCLOSURE: SWITCHBOARD, MOTOR
CONTROL CENTER, CONTROL PANEL, TRANSFORMER OR OTHER
EQUIPMENT AS INDICATED.  ESTIMATED SIZE AS INDICATED.
WHEN USED X INDICATES EQUIPMENT TYPE.

FUSED SAFETY SWITCH, 3P, X INDICATES AMP RATING  
GREATER THAN 30A, Y INDICATES FUSE SIZE

SEPARATELY MOUNTED MOTOR STARTER OR CONTROLLER;
SEE ELECTRICAL ONE-LINE DIAGRAM OR SCHEDULE FOR
DESCRIPTION.

Y

X

WALL MOUNTED FLOOD LUMINAIRE, LAMP TYPE AS SPECIFIED

POLE/STANCHION MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED

POLE/STANCHION MOUNTED LUMINAIRE, LAMP TYPE AS SPECIFIED, 
EMERGENCY (INTERNAL OR EXTERNAL POWER SOURCE AS INDICATED

POLE/STANCHION MOUNTED FLOOR LUMINAIRE, LAMP TYPE AS SPECIFIED

X

Y
Z

X

Y
Z

X

Y
Z

X

Y
Z

X
20A
3P

X
100AF
80AT
3P

PHOTOCELLPC

OSX LIGHTING CONTROL OCCUPANCY SENSOR, CEILING MOUNTED,
X INDICATES SPECIFIC TYPE AS SPECIFIED

TC TIME CLOCK

X - INDICATES TYPE

NONE

   2
3
4
K
P
L

DM
MC

T

-
-
-
-
-
-
-
-
-
-

SINGLE POLE
DOUBLE POLE
THREE-WAY
FOUR-WAY
KEY SWITCH
PILOT LIGHT
LIGHTED HANDLE
DIMMING
MOMENTARY CONTACT
TIMER

Y - INDICATES CONTROLLING SWITCH (IF REQUIRED)

X - INDICATES LUMINAIRE TYPE PER LUMINAIRE SCHEDULE

Y -  INDICATES CIRCUIT NUMBER FROM PANELBOARD

Z -  INDICATES CONTROLLING SWITCH (IF REQUIRED)
NL -  NIGHT LIGHT UNSWITCHED

SUBSCRIPTS:

LIGHTING FIXTURE SUBSCRIPTS:

MOTOR STARTER AND CONTROLLER SUBSCRIPTS:

A - MAGNETIC STARTER NEMA SIZE

B - STARTER TYPE

C - CONTROL DIAGRAM OR CONTROLS

    SCHEDULE NUMBER (IF REQUIRED)

D - CONTROLLER TYPE

NONE
FVR
2S
RVAT

-
-
-
-

FULL VOLTAGE NON-REVERSING (FVNR)
FULL VOLTAGE REVERSING
TWO SPEED
REDUCED VOLTAGE AUTO TRANSFORMER

VFD
SS
CONT

-
-
-

VARIABLE FREQUENCY DRIVE
SOLID STATE
CONTACTOR

EQUIPMENT TYPES:

ATS
CP
MTS
MCC
UPS
VFD
SB
SG
T

-
-
-
-
-
-
-
-
-

AUTOMATIC TRANSFER SWITCH
CONTROL PANEL
MANUAL TRANSFER SWITCH
MOTOR CONTROL CENTER
UNINTERRUPTIBLE POWER SUPPLY
VARIABLE FREQUENCY DRIVE
SWITCHBOARD
SWITCHGEAR
TRANSFORMER

GENERAL NOTES:

MCCB
ICCB
LVP
MCP

TYPES:

-
-
-
-

MOLDED CASE
INSULATED CASE
LOW VOLTAGE POWER
MOTOR CIRCUIT
PROTECTOR
(RATING PER CONNECTED
LOAD)

LOW VOLTAGE CIRCUIT BREAKER (CB).  RATING
AND NO. OF POLES AS SHOWN.  WHEN SPECIFIC
TYPE, OTHER THAN MCCB, IS REQUIRED, X
INDICATES TYPE.

L
S
I
G
A

TRIP UNIT:

-
-
-
-
-

LONG TIME PICKUP
SHORT TIME PICKUP
INSTANTANEOUS PICKUP
GROUND FAULT PICKUP
ARC ENERGY REDUCTION 
MODE

S MANUAL MOTOR STARTER
X

Y

OSX LIGHTING CONTROL OCCUPANCY SENSOR, WALL MOUNTED,
X INDICATES SPECIFIC TYPE AS SPECIFIED

SOSX OR

X - INDICATES TYPE

   HP
TE
FT

-
-
-

HORSEPOWER RATED
HORSEPOWER RATED WITH THERMAL ELEMENT
HORSEPOWER RATED WITH FUSETRON FUSE

Y - INDICATES SWITCH TYPE

SUBSCRIPTS:

  NONE
R

-
-

TOGGLE SWITCH TYPE
ROTARY SWITCH TYPE

X

Y

X

Y
OR

X

Y

CONDUIT CONNECTION TO EQUIPMENT

X
1. THIS IS A STANDARD ELECTRICAL SYMBOLOGY SHEET.  NOT 

ALL SYMBOLS MAY BE USED ON THIS PROJECT.

2. SCREENING OR SHADING OF WORK IS USED TO INDICATE 
EXISTING COMPONENTS OR TO DE-EMPHASIZE  PROPOSED 
IMPROVEMENTS TO HIGHLIGHT SELECTED TRADE WORK. 
REFER TO CONTEXT OF EACH SHEET FOR USAGE.

3. SEE P&ID LEGEND SHEET FOR PROJECT SPECIFIC EQUIPMENT 
SYMBOLS, EQUIPMENT ABBREVIATIONS, AND PIPING SYSTEM 
ABBREVIATIONS.

X

E - ELECTRICAL
M - MECHANICAL
K - KEY

INTERLOCK: X - INDICATES TYPE

TYPES:

X ROOM/AREA LIGHTING CONTROL TYPE,
SEE LIGHTING CONTROL SCHEDULE FOR REQUIREMENTS

(#X)

(#X)

2 LOW VOLTAGE DIGITAL WALL SWITCH, NUMBER INDICATES 
QUANTITY OF PUSH BUTTONS PER SINGLE GANG PLATE, LETTER 
INDICATES CONTROL ZONE WHEN SHOWN

a

J OR

SV SOLENOID VALVE

NONE
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COMMUNICATION SYMBOLOGY

WALL MOUNTED TELEPHONE OUTLET

WALL MOUNTED DATA OUTLET

WALL MOUNTED COMBINATION TELEPHONE AND DATA OUTLET

RECESSED FLOOR MOUNTED TELEPHONE OUTLET

RECESSED FLOOR MOUNTED DATA OUTLET

RECESSED FLOOR MOUNTED COMBINATION TELEPHONE 
AND DATA OUTLET

AUDIO/VISUAL SYMBOLOGY

TELEVISION OUTLETTV

S

X
S

H

VC

PAHE

M

M

CEILING MOUNT SPEAKER

WALL MOUNT SPEAKER

SPEAKER SUBSCRIPTS:

X - INDICATES HEIGHT

HORN TYPE TRANSDUCER

VOLUME CONTROL

HEAD END EQUIPMENT

FLOOR MOUNTED MICROPHONE JACK

WALL MOUNTED MICROPHONE JACK

SECURITY SYMBOLOGY

EMERGENCY ALARM SYMBOLOGY CONTROL SYMBOLOGY

E ALARM HORN AND FLASHING LIGHT COMBINATION UNIT

E ALARM BELL AND FLASHING LIGHT COMBINATION UNIT

E ALARM FLASHING LIGHT

E ALARM HORN

E ALARM BELL

CONTROL SYMBOLOGY

Y

X

OROR

SV OR

ELECTRICAL CONNECTION

NO ELECTRICAL CONNECTION

NORMALLY OPEN TIME DELAY RELAY CONTACT WITH TIME DELAY ON 
CLOSING AFTER COIL IS ENERGIZED

NORMALLY CLOSED TIME DELAY RELAY CONTACT WITH TIME 
DELAY ON OPENING AFTER COIL IS ENERGIZED

NORMALLY OPEN TIME DELAY RELAY CONTACT WITH TIME 
DELAY ON OPENING AFTER COIL IS DE-ENERGIZED

NORMALLY CLOSED TIME DELAY RELAY CONTACT WITH 
TIME DELAY ON CLOSING AFTER COIL IS DE-ENERGIZED

SOLENOID VALVE

CONTROL/RELAY COIL:
X-INDICATES TYPE
Y-INDICATES LOOP NUMBER, WHEN USED

TYPES:
CR-CONTROL RELAY TC-TIME CLOCK
PC-PHOTOCELL LC-LIGHTING CONTACTOR
DP-DEFINITE PURPOSE TR-TIMING RELAY
M-MOTOR STARTER

NORMALLY OPEN CONTACT (N.O.)

NORMALLY CLOSED CONTACT (N.C.)

NORMALLY OPEN TEMPERATURE SWITCH;
CLOSE ON RISING TEMPERATURE

NORMALLY CLOSED TEMPERATURE SWITCH;
OPEN ON RISING TEMPERATURE

NORMALLY OPEN FLOW SWITCH; CLOSE ON INCREASING FLOW

NORMALLY CLOSED FLOW SWITCH;
OPEN ON INCREASING FLOW

NORMALLY OPEN LEVEL SWITCH, CLOSE ON RISING LEVEL

NORMALLY CLOSED LEVEL SWITCH, OPEN ON RISING LEVEL

NORMALLY OPEN PRESSURE SWITCH, CLOSE ON INCREASING PRESSURE

NORMALLY CLOSED PRESSURE SWITCH, OPEN ON INCREASING PRESSURE

NORMALLY OPEN LIMIT SWITCH, CLOSE ON REACHING LIMIT

NORMALLY CLOSED LIMIT SWITCH, OPEN ON REACHING LIMIT

FIELD WIRING EXTERNAL TO CONTROL PANEL

NORMALLY CLOSED PUSHBUTTON, MOMENTARY CONTACT 
UNLESS OTHERWISE NOTED

NORMALLY OPEN PUSHBUTTON, MOMENTARY CONTACT UNLESS 
OTHERWISE NOTED

3 POSITION SELECTOR SWITCH, MAINTAINED CONTACTS; UNLESS 
OTHERWISE NOTED, 2-POSITION SIMILAR

OOX

XOO

HAND AUTO
OFF

MICROPROCESSOR (PLC, RTU, ETC.) OUTPUT

MICROPROCESSOR (PLC, RTU, ETC.) INPUT

RTM

OL

RUN TIME METER

THERMAL OVERLOAD ELEMENT

THERMAL OVERLOAD RELAY CONTACT. 
WHEN SHOWN X INDICATES QUANTITY.

(X)

CPT
CONTROL POWER TRANSFORMER (CPT)

X

X

LENS COLORS:

PUSH TO TEST INDICATING LIGHT: X INDICATES LENS COLOR

INDICATING LIGHT: X INDICATES LENS COLOR

DOOR POSITION SWITCH

COMBINATION ELECTRIC DOOR STRIKE AND
POSITION SWITCH

PROXIMITY CARD READER

PROXIMITY CARD READER WITH KEYPAD

DUAL TECHNOLOGY MOTION DETECTOR

REQUEST TO EXIT MOTION DETECTOR

REQUEST TO EXIT PUSH BUTTON

GLASS BREAK DETECTOR

SEC

PTZ

CCTV CAMERA
PAN/TILT/ZOOM WHEN INDICATED

SECURITY EQUIPMENT CABINET

REMOTE KEYPAD/CONTROL STATION

R
P

R
K

M

G

R

SITE SYMBOLOGY

POLE - MOUNTED TRANSFORMER

EXTERIOR PAD MOUNTED TRANSFORMER

ELECTRICAL HANDHOLE OR MANHOLE
X - INDICATES SEQUENCE NUMBER
Y- MHX OR HHX

X

Y

POLE MOUNTED AREA OR ROADWAY LUMINAIRE, LAMP TYPE AS 
SPECIFIED

POLE/STANCHION MOUNTED FLOOD LUMINAIRE, LAMP TYPE AS 
SPECIFIED

X

Y
HIGH MAST LIGHTING, NUMBER OF LUMINAIRES AS SPECIFIED

R - RED
G - GREEN
B - BLUE

Y - YELLOW
W - WHITE
A - AMBER

E PUSHBUTTON OR PULLSTATION

X

Y

X

Y

X - INDICATES LUMINAIRE TYPE PER LUMINAIRE SCHEDULE

Y -  INDICATES CIRCUIT NUMBER FROM PANELBOARD

LIGHTING FIXTURE SUBSCRIPTS:

POWER POLE

DOWNGUY

E UNDERGROUND (UNO) ELECTRICAL AND COMMUNICATION SYSTEMS 
PATHWAY

OHE OVERHEAD ELECTRICAL AND COMMUNICATION SYSTEMS PATHWAY

NONE
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5

A-2

A-2

2

HOLD

5'-0"

R 2'-6"

1
'-
4
"

1
0
'-
8
"

8
'-
0
"

1
'-
4
"

V
.I
.F

3
'-
2
 1

/2
"

135°

135°

2
5
'-
2

" 
V

.I
.F

5
'-
6
"

A-2 4A-2 3
A-2

1

A-3

2

A-3

REPLACE CRAWL SPACE 
CONC CEILING WITH 

REMOVABLE PIECES OF 
FIBERGLASS DECKING

101.2

INCUBATION 
ROOM

101

TANK ROOM
102

8'-5"

12'-2" V.I.F

CL

9'-9" V.I.F 12'-0"

1'-6 1/4"
V.I.F
8 3/4"

6'-4" 15'-4" V.I.F

1
0
1

.1

GRIND AND SEAL 
CONCRETE TO 

MATCH EXISTING

GRIND AND SEAL 
CONCRETE BENEATH 
COUNTERTOP TO MATCH 
EXISTING FLOOR

4
'-
0
"

5
'-
6
"

5'-0"

CONCRETE STOOP AT GRADE

COORDINATE WITH STRUCTURAL 
DRAWING FOR THE CONNECTION 
OF THE WALL 

7
'-
9
"

EXISTING HANDRAIL TO REMAIN 

NEW GUARDRAIL

3

A-3

30"X48" AREA OF 
RESCUE ASSISTANCE

TRAVEL DISTANCE

117'-4"

OCCUPANCY TYPE: BUSINESS

OL:17

OL:42

OCCUPANCY LOAD: 101

1/2 COMBINED 
OCCUPANCY LOAD : 51

1/2 COMBINED 
OCCUPANCY LOAD : 51

INCUBATION 
ROOM

101

TANK ROOM
102

TRAVEL DISTANCE

104'-6"
OL:3OL:2OL:2OL:2OL:1

OL:9

EXISTING TO REMAIN 
OCCUPANCY LOAD: 32

L
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N
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D
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NEW SINK AND FIXTURE 
PER SHEET D-6 AND 
SPECIFICATION 
DIVISION 22

PATCH AND PAINT 
WALL TO MATCH 
EXISTING

SCHEDULED DOOR

SEE ELECTRICAL DWGS

NEW CABINETS TO 
MATCH EXISTING

NEW COUNTER TOP WITH 
BACKSPLASH AS SCHEDULED

NEW SINK AND FIXTURE 
PER SHEET D-6 AND 
SPECIFICATION DIVISION 22 

STEEL COUNTERTOP 
SUPPORTS AS 
REQUIRED

4
"

EQ EQ EQ EQ EQ

2" FILLER
6'-10" V.I.F

2'-6"

2" FILLER

4
"

NEW CABINETS TO 
MATCH EXISTING

REMOVE EXISTING SINK AND 
FIXTURES. COORDINATE 
DISCONNECTION OF 
PLUMBING SUPPLY/DRAIN 
PIPING. 

REMOVE EXISTING 
CABINETS AND 

CONCRETE CURBE 
(DASHED)

REMOVE EXISTING 
COUNTER TOP

REMOVE EXISTING CABINETS 
AND CONCRETE CURB 
(DASHED)

7'-0" V.I.FEXISTING 
CONCRETE CURB 

TO REMAIN.

REMOVE EXISTING SINK AND 
FIXTURES. COORDINATE 

DISCONNECTION OF PLUMBING 
SUPPLY/DRAIN PIPING. 

REMOVE EXISTING CABINETS. 
PATCH TO MATCH EXISTING

REMOVE EXISTING COUNTER TOP

1'-0"

3
'-
6
"

MAX.
4"

M
A

X
.

4
"

NOTE: REFER TO SPECIFICATION 
SECTION 05 50 13 FOR ADDITIONAL 
REQUIREMENTS

ANCHOR VERTICAL 
POST TO EXISTING WALL

ANCHOR TOP AND 
BOTTOM RAIL TO 
ADJACENT WALL

PAINTED ROUND STEEL 
TUBE TOP RAIL

PAINTED 1/2" DIA. ROUND 
STEEL PICKETS

PAINTED ROUND STEEL 
TUBE BOTTOM RAIL
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ELEVATIONS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"
4

EAST ELEVATION - INCUBATION ROOM 101

1/4" = 1'-0"
2

NORTH ELEVATION - INCUBATION ROOM 101
1/4" = 1'-0"

1
PARTIAL NORTH ELEVATION - INCUBATION ROOM 101 - DEMOLITION

1/4" = 1'-0"
3

EAST ELEVATION - INCUBATION ROOM 101 - DEMOLITION

1/2" = 1'-0"
5

GUARDRAIL ELEVATION
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04 05 13
MORTAR JOINT

04 22 00
VERTICAL REINFORCING
REFER TO STRUCTURALEXISTING 

CONCRETE 
SLAB

04 22 00
HORIZONTAL JOINT 
REINFORCING

8'-0" AFF

2'-8" AFF

6

A-3

A-3

5

STEEL BRACE. REFER TO 
STRUCTURAL DRAWINGS.

CL

04 05 13
MORTAR JOINT

04 22 00
VERTICAL REINFORCING
REFER TO STRUCTURAL

CONCRETE 
SLAB BEYOND

04 22 00
HORIZONTAL JOINT 
REINFORCING

FIBERGLASS 
DECKING

8'-0" AFF

2'-8" AFF

6

A-3

A-3

5

STEEL BRACE. REFER TO 
STRUCTURAL DRAWINGS.

CL

b

TYPICAL FRAME

2
"

D
O

O
R

 H
E

IG
H

T

2" WIDTH 2"

a

1

N
NARROW VISION

HG
HALF GLASS

8" 8"

1
'-
0
"

2
'-
1
0
"

3"
6"

3
'-
6
"

2
'-
9
"

2"

6
"

SEALANT - EA SIDE & 
ALL AROUND, TYP.

HOLLOW METAL 
FRAME

BULLNOSE 
MASONRY UNIT

EXISTING WALL

4
"

6"

EXISTING WALL

BULLNOSE 
MASONRY UNIT

HOLLOW METAL 
FRAME

SEALANT, TYP.

2"

SEALANT - EA SIDE & 
ALL AROUND, TYP.

HOLLOW METAL 
FRAME

BULLNOSE 
MASONRY UNIT

8" CMU WALL

SCREW 
APPLIED 
STOP

3/8" GLASS, T

4
"

2
"

3/8" GLASS, T

SCREW APPLIED 
STOP

SEALANT, TYP.

8" CMU WALL

HOLLOW METAL 
FRAME

BULLNOSE 
MASONRY UNIT

4"

04 05 13
MORTAR JOINT

04 22 00
VERTICAL REINFORCING
REFER TO STRUCTURALEXISTING 

CONCRETE 
SLAB

04 22 00
HORIZONTAL JOINT 
REINFORCING

8'-0" AFF

4'-0" AFF

6

A-3

A-3

5

STEEL BRACE. REFER TO 
STRUCTURAL DRAWINGS.
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DETAILS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

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

WALL SECTION @ CONCRETE SLAB

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

WALL SECTION @ PIT

1/4" = 1'-0"

DOOR FRAME TYPE
1/4" = 1'-0"

DOOR PANEL TYPE

DOOR AND FRAME SCHEDULE

IDENTIFICATION DIMENSION PANEL FRAME

SILL
HEIGHT

FIRE
RATING

STC
Rating OVT Hardware Set NOTESDOOR NO.

WIDTH

H T
PANEL
COUNT TYPE MATERIAL FINISH GLAZING TYPE MATERIAL FINISHW1 W2 TOTAL

101.1 6' - 0" 7' - 10" 0' - 1 3/4" 2 HG HM PAINTED T 1 HM PAINTED 0"

101.2 3' - 0" 3' - 0" 7' - 0" 0' - 1 3/4" N HM PAINTED T 1 HM PAINTED 0"

3" = 1'-0"
a

DOOR JAMB DETAIL
3" = 1'-0"

b
DOOR HEAD DETAIL

3" = 1'-0"
6

WINDOW JAMB DETAIL

3" = 1'-0"
5

WINDOW SILL DETAIL

3' -0" 3' -0"

1 1/2" = 1'-0"
3

WALL SECTION @ WINDOW

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

01/15/2021
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GENERAL

G1. SCOPE
THE NOTES ON THIS SHEET AND THE STANDARD STRUCTURAL DETAILS ARE GENERAL AND
APPLY TO THE ENTIRE PROJECT WHETHER SPECIFICALLY CALLED OUT OR NOT, EXCEPT
WHERE THERE ARE SPECIFIC INDICATIONS TO THE CONTRARY ON STRUCTURAL SHEETS.  IF
THERE ARE QUESTIONS, THEY SHALL BE SUBMITTED TO THE STRUCTURAL ENGINEER AND
ANSWERED IN WRITING PRIOR TO CONSTRUCTION.

G2. APPLICABLE SPECIFICATIONS AND CODES
A. INTERNATIONAL BUILDING CODE (IBC) 2015 WITH APPLICABLE EDITIONS OF THE CODE REFERENCED

STANDARDS.
B. LOCAL JURISDICTION AMENDMENTS

G3. DESIGN CRITERIA
1. APPLIES TO ALL STRUCTURES (UNO)
A. DEAD LOAD:

1. ACTUAL TRIBUTARY STRUCTURE WEIGHT
B. LIVE LOAD:

1. GRATING: 100 PSF

G4. SAFETY
SAFETY AND STRUCTURE STABILITY DURING CONSTRUCTION ARE THE SOLE RESPONSIBILITY
OF THE CONTRACTOR. STRUCTURES HAVE BEEN DESIGNED TO RESIST THE DESIGN LIVE
LOADS ONLY AS A COMPLETED STRUCTURE.

G5. OPENINGS
OPENINGS FOR PIPES, DUCTS, CONDUITS, ETC. ARE NOT ALL SHOWN ON THE
STRUCTURAL DRAWINGS. COORDINATE AND PROVIDE OPENINGS AS REQUIRED TO
ACCOMMODATE ALL WORK SHOWN OR SPECIFIED IN THE CONTRACT DOCUMENTS AND
OTHERWISE REQUIRED FOR THE FURNISHING OF A FUNCTIONALLY COMPLETE PROJECT.
REINFORCE AROUND OPENINGS PER STANDARD STRUCTURAL DETAILS UNLESS OTHERWISE
SHOWN.

G6. STANDARD DETAILS
THE STANDARD DETAILS DEPICT TYPICAL DETAILING TO BE USED ON THIS PROJECT.  IF
CONDITIONS ARE NOT EXPLICITLY SHOWN ON THE DRAWINGS THEY SHALL BE MADE
SIMILAR TO THE STANDARD DETAILS.  OBTAIN APPROVAL OF ENGINEER IN WRITING FOR
SIMILAR CONDITIONS PRIOR TO CONSTRUCTION.

G7. THE CONTACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND ELEVATIONS OF EXISTING
CONSTRUCTION AS REQUIRED TO COORDINATE NEW CONSTRUCTION.  SUBMIT REQUIRED
CHANGES FOR APPROVAL.

G8. CONTRACTOR TO SUBMIT FOR REVIEW ALL EQUIPMENT SIZES, OPERATING WEIGHTS,
VIBRATION FORCES, SUPPORT LOCATIONS, ALONG WITH ANY FLOOR OPENINGS, NOTCHES,
AND RECESSES REQUIRED BY SUCH EQUIPMENT. CONCRETE SUPPORT PADS AND/OR
FRAMING REQUIRED TO SUPPORT SAID EQUIPMENT SHALL NOT BE FABRICATED AND
PLACED UNTIL THE CONCRETE SUPPORT PADS AND/OR FRAMING IS APPROVED TO
SUPPORT THE EQUIPMENT.

CONCRETE

C1. DESIGN STRENGTHS:
F'c = 4000 PSI
Fy = 60,000 PSI

C2. CONCRETE COVER
UNLESS OTHERWISE NOTED, PROVIDE CONCRETE COVER FOR REINFORCING AS FOLLOWS:

CONCRETE DEPOSITED AGAINST EARTH:   3"
ALL OTHER:             2"

SEE DRAWINGS FOR EXCEPTIONS

C3. SEE SPECIFICATIONS FOR REINFORCING PLACEMENT REQUIREMENTS.

C4. REFER TO OTHER DISCIPLINE DRAWINGS PRIOR TO CONSTRUCTION FOR EMBEDDED ITEMS
AND PENETRATIONS NOT SHOWN ON STRUCTURAL DRAWINGS.  AS REQUIRED TO
ACCOMMODATE ALL WORK SHOWN OR SPECIFIED IN THE CONTRACT DOCUMENTS AND
OTHERWISE REQUIRED FOR THE FURNISHING OF A FUNCTIONALLY COMPLETE PROJECT.
REINFORCE AROUND OPENINGS PER STANDARD STRUCTURAL DETAILS UNLESS OTHERWISE
SHOWN.

C5. PROVIDE 3/4" CHAMFERS AT ALL EXPOSED EDGES. NOT ALL CHAMFERS MAY BE SHOWN ON DRAWINGS.

C6. FIELD ADJUST REINFORCING AT OPENINGS AND EMBEDDED ITEMS AS INDICATED.

C7. ANCHOR BOLTS NOT SPECIFIED BY ENGINEER SHALL BE DESIGNED AND CERTIFIED BY A
REGISTERED PROFESSIONAL ENGINEER, RETAINED BY THE CONTRACTOR, IN ACCORDANCE
WITH APPLICABLE PROJECT AND CODE REQUIREMENTS. SUBMIT AS A SHOP DRAWING FOR
REVIEW AND APPROVAL BY THE ENGINEER. COORDINATE LOCATION, SIZE AND EMBEDMENT
PRIOR TO CASTING CONCRETE.

C8. ABSOLUTELY NO WELDING OF REINFORCING BARS OR TORCHING TO BEND REINFORCING
BARS SHALL BE ALLOWED WITHOUT SPECIFIC APPROVAL FROM THE STRUCTURAL
ENGINEER.

C9. ALL CAST IN PLACE AND POST-INSTALLED ANCHORS INDICATED IN THE STRUCTURAL
DOCUMENTS SHALL COMPLY WITH APPENDIX D OF ACI 318 AND CHAPTER 19 OF THE
IBC.  ALL EXPANSION AND ADHESIVE ANCHORS SHALL HAVE THE ICC REPORT SHOWING
EQUIVALENT LOAD CAPACITY.  SUBMIT AND INSTALL PER THE ICC EVALUATION REPORT.

STEEL

S1. DESIGN STRENGTHS:
WIDE FLANGE Fy=50 KSI
ALL OTHER PLATES AND SHAPES: Fy=36 KSI

S2. DIMENSIONS:
TO CENTERLINES OF COLUMNS AND BEAMS, TOP SURFACES OF BEAMS AND TUBES AND
BACKS OF CHANNELS AND ANGLES UNO.

S3. ELEVATIONS:
TOP OF STEEL REFERS TO TOP SURFACE OF MEMBER OR FLANGE UNO.

S4. WHEN FILLET WELD SIZE IS NOT INDICATED, PROVIDE MAXIMUM WELD SIZE BASED ON
MATERIAL THICKNESS IN ACCORDANCE WITH AISC SPECIFICATIONS.

S5. ALL BOLTED STRUCTURAL CONNECTIONS ARE BEARING TYPE CONNECTIONS UNLESS
OTHERWISE SPECIFIED TO BE SLIP-CRITICAL.  PROVIDE LOAD INDICATING WASHERS AT
SLIP-CRITICAL CONNECTIONS.

S6. CONFORM TO AISC 360, STEEL CONSTRUCTION MANUAL.

MASONRY

M1. DESIGN STRENGTHS:
  F'm= 1500 PSI

Fy = 60,000 PSI

M2. GROUT FOR FILLING MASONRY CAVITIES TO BE COARSE GROUT UNO, MAXIMUM COARSE
AGGREGATE SIZE IS 3/8 INCH.

M3. GROUT POURS SHALL NOT EXCEED 4 FEET IN HEIGHT UNLESS CLEANOUTS ARE
PROVIDED IN THE BOTTOM COURSE OF THE CELL(S) TO BE GROUTED AND WRITTEN
PERMISSION IS OBTAINED FOR HIGH LIFT GROUTING.

M4. RESTRICTED BAR ANCHORAGE:
IN CASES WHERE REINFORCING BARS CANNOT BE EXTENDED AS FAR AS REQUIRED, THE
BARS SHALL EXTEND AS FAR AS POSSIBLE AND END IN STANDARD HOOK. SHOW ON
SHOP DRAWINGS AND HIGHLIGHT WITH A BOX TO BRING TO ENGINEER'S ATTENTION.

M5. ANCHOR BOLTS:
ALL EXPANSION AND ADHESIVE ANCHORS SHALL HAVE THE ICC REPORT SHOWING
EQUIVALENT LOAD CAPACITY.  SUBMIT AND INSTALL PER THE ICC EVALUATION REPORT.

M6. IF BOND BEAMS AT INTERSECTING WALLS ARE SHOWN ON THE DRAWINGS TO MEET AT
DIFFERENT ELEVATIONS, EXTEND REIFORCING OF BOTH BOND BEAMS AROUND
INTERSECTING CORNER NOT LESS THAN 4 FEET IN EACH DIRECTION.

M7. LINTEL BLOCKS SHALL NOT BE USED AS BOND BEAM BLOCKS EXCEPT AT OPENINGS
WHERE BOND BEAMS AND LINTELS COINCIDE.

ALUMINUM

A1. STRUCTURAL ALUMINUM YIELD STRENGTHS
STRUCTURAL ALUMINUM: Fy=35 KSI
STRUCTURAL ALUMINUM IS ALLOY 6061-T6 UNO

A2. DIMENSIONS:
TO CENTERLINES OF COLUMNS AND BEAMS, TOP SURFACES OF BEAMS AND TUBES AND
BACKS OF CHANNELS AND ANGLES UNO.

A3. ELEVATIONS:
TOP OF ALUMINUM REFERS TO TOP SURFACE OR FLANGE OF MEMBER UNO.

A4. WHEN FILLET WELD SIZE IS NOT INDICATED, PROVIDE MAXIMUM WELD SIZE FOR THE
MATERIAL THICKNESS IN ACCORDANCE WITH THE LATEST EDITION OF THE "ALUMINUM
DESIGN MANUAL" BY THE ALUMINUM ASSOCIATION. 

A5. ALUMINUM IN CONTACT WITH DISSIMILAR MATERIALS OR CONCRETE:
CONTACT SURFACES SHALL BE PROVIDED WITH GALVANIC SEPERATION PER
SPECIFICATIONS.

NOTES:

1. PROVIDE MINIMUM LAP SPLICE LENGTHS
AND EMBEDMENTS PER TABLE UNLESS
NOTED OTHERWISE.  EMBEDMENT LENGTH
EQUALS THE LAP SPLICE LENGTH UNLESS
OTHERWISE NOTED.

2. BAR SPACING AT LAP SPLICE IS THE
MINIMUM CLEAR DISTANCE BETWEEN
LAPPED BARS PLUS ONE BAR DIAMETER.

3. ALL SPLICES TO BE CONTACT SPLICES
AND WIRED TOGETHER UNLESS OTHERWISE
APPROVED BY THE ENGINEER.

LAP SPLICE AND EMDEDMENT LENGTHS
f'c =4.0 ksi  fy = 60 ksi
f'c =4.5 ksi

BAR BARS SPACED
GREATER THAN 

4"

BARS SPACED
LESS THAN

OR EQUAL TO 
4"

#3 14" 20"

#4 19" 32"

#5 29" 46"

#6 39" 62"

#7 55" 87"

#8 69" 107"

#9 76" 116"

#10 97" 140"

#11 120" 146"

VERTICAL

REINFORCING
BARS

BAR
SIZE

EMBED 
LENGTH 

(L)

#3 4"

#4 5"

#5 6"

NOTES:

1. ADHESIVE TYPE IS SUBJECT TO APPROVAL OF THE ENGINEER OF RECORD.

2. EMBEDMENT LENGTHS SHOWN ARE MINIMUM UNLESS NOTED OTHERWISE
ON DRAWINGS OR AS OTHERWISE REQUIRED BY SPECIFICATIONS.

3. FOR ADDITIONAL REQUIREMENTS, SEE SPECIFICATION SECTION 03 15 19.

#6

#7

#8

#9

#10

7"

8"

9"

10"

12"

ANCHOR
BOLTS/RODS

DIA
(IN)

3/8"

1/2"

5"

5/8"

6"

3/4"

7/8"

1"

7"

8"

9"

10"

EMBED 
LENGTH 

(L)

L

1
5
°

1
5
°

HORIZONTAL

BOLT/ROD

REBAR

BOLT/ROD

REBAR

L

180 DEG STD HOOK90 DEG STD HOOK

CONCRETE JOINT

TL

3"

5"

4 1/2"

HW

4"

5"

3"

7"

8"

1'-1"

11 3/4"

8"

7"

1'-2 3/4"

1'-1 1/4" 11 1/2"

10 1/2"

6"6"

HL

*

8"

6"

10"

Ldh

BAR SIZE

#3

#5

#4 7"

9"

6"

1'-2"

1'-7"

1'-4"

1'-10"

2'-0"

#7

#9

#8

#10

#11

15"

17"

19"

14"

12"

#6 10"1'-0"

*

GRADE 60

f'c=4.0 OR 4.5 KSI
D

2 1/4"

3 3/4"

3"

5 1/4"

6"

12"

10 3/4"

9 1/2"

4 1/2"

COMPLYING WITH MINIMUM COVER REQUIREMENTS OF
ACI 318, 12.5.3. OTHERWISE Ldh MUST BE RE-CALCULATED.

L
E

N
G

T
H

L
d
h

D
E

V
E

L
O

P
M

E
N

T

D
 T

Y
P

* MIN
COVER HL=

HOOK LENGTH

M
IN

C
O

V
E

R

HW=
HOOK LENGTH

T
L
=

T
A

IL
 L

E
N

G
T

H

1
 3

/8
"

"T
"

NOTES:

1. GRATING SIZE PER CONTRACT DOCUMENTS.

2. ANGLES MOUNTED ON MSONRY SHALL HAVE CELLS GROUTED SOLID TO ACCEPT POST-INSTALLED ANCHORS

3. ATTACH GRATING TO ALL SUPPORT ANGLES WITH BOLTED LIPS, SPACED AT 2'-0" MAX CENTERS

4. PROVIDE DISSIMILAR MATERIAL PROTECTION FOR ALUMINUM IN CONTACT WITH CONCRETE PER SPECIFICATION.

GRATING - SEE PLAN FOR DETAILS

1/4" MAX

1 - 5/8" POST INSTALLED 
ANCHOR W/ 5" MIN EMBED @ 
24" OC 6" MAX FROM EA END

L3 X 2 X 3/16 LDGER ANGLE LLV 
MATERIAL TO MATCH GRATING

ONLY TO BE USED AT CONT WALL ABOVE GRAING OR 
AT PRE-EXISTING CONCRETE  CONSTRUCTION

4'-0"

MIN
TYP

NOTES:

1. ALL HOOKS SHALL BE STD 90 DEGREE HOOKS.

2. SEE DRAWINGS FOR ADDITIONAL HORIZONTAL BARS.  STAGGER BETWEEN
TYPICAL REINF SPACING, EXTEND TO 1/5 OF DISTANCE TO NEAREST
ADJACENT WALL IN EACH DIRECTION, UNO.

3. OPTIONAL LAP LOCATION.  APPLIES TO BOTH DOUBLE AND SINGLE LAYER
CONDITIONS TYP.

HOOK

ALTERNATE
DIRECTION
OF HOOKS

SEE DRAWINGS
FOR REINF SIZE
AND LOCATION, TYP

SEE
NOTE 3L

A
P

 S
P

L
IC

E
 +

 6
"

LAP

OPTIONAL
1'-3 3/4"
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GENERAL STRUCTURAL NOTES AND TYPICAL
DETAILSSpirit Lake Fish Hatchery

Upgrade for RAS - REBID

CONCRETE REINFORCING LAP AND EMBEDMENT SCHEDULE

ADHESIVE ANCHOR DETAIL AND SCHEDULE

REINFORCING HOOK SCHEDULE

GRATING AND SUPPORT WALL REINFORCEMENT AT CORNERS AND INTERSECTIONS

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

01/15/2021
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J

S-5

8" WIDE x CONTINUOUS 
CONCRETE CURB 
PLACED ON EXISTING 
8" CONCRETE SLAB

2'-0" WIDE x 8" THICK FOOTING 
REINFORCED WITH 3-#4 
LONGITUDINAL, #4 @ 12" O.C. 
TRANSVERSE. DOWEL TRANSVERSE 
BARS INTO EXISTING FLOOR SLAB 4" 
AND EPOXY GROUT.

NEW CONCRETE WALL SECTION, SIZE 
TO MATCH EXISTING. REINFORCE WITH 
2-#4 VERTICAL BARS AND #4 @ 12" O.C. 
HORIZONTAL BARS. DOWEL 
HORIZONTAL BARS INTO EXISTING 
CONCRETE WALL 4" AND EPOXY 
GROUT.

8" CONCRETE SLAB CAST AT NEW 
TRENCH DRAIN. REINFORCE WITH 
#4 @ 12" O.C. DOWEL INTO 
EXISTING SLAB 4" AND EPOXY 
GROUT.

EXISTING COLUMN 
TYP

2'-0" WIDE x 8" THICK FOOTING 
REINFORCED WITH 3-#4 
LONGITUDINAL, #4 @ 12" O.C. 
TRANSVERSE. DOWEL TRANSVERSE 
BARS INTO EXISTING FLOOR SLAB 4" 
AND EPOXY GROUT.

REPLACEMENT SLABS WITH THICKNESS TO 
MATCH EXISTING (6” THICK FOR BIDDING 
PURPOSES) AND REINFORCED WITH #4 BARS @ 
6” O.C. EACH WAY, MID-DEPTH.  DOWEL AND 
EPOXY GROUT BARS 4” INTO ADJACENT SLABS.  
PROVIDE LEAN CONCRETE/FLOWABLE BACKFILL 
UNDER SLAB IN ANY AREAS THAT DEMOLITION 
LEADS TO OVER EXCAVATION.

CUT, PATCH AND/OR 
DRILL CONCRETE TO 
ACCOMODATE PIPING

REMOVE AND REPLACE TOP OF 8" 
THICK CONCRETE REINFORCED 
CONCRETE PIT WALL AND 
REINFORCED 6" THICK CONCRETE 
FLOOR TO ACCOMODATE 3" OW PIPE 
AS PER SHEET D-2. BACKFILL SHALL 
BE LEAN CONCRETE/FLOWABLE FILL. 
CORE DRILLING IS AN ACCEPTABLE 
ALTERNATIVE.
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SLAB PLAN

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

SLAB PLAN

A 08/21/2020 ISSUED FOR BID

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID

PLAN NORTH TRUE NORTH

C

C

01/15/2021
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L3x2x3/16

W5x16

W5x16

W5x16

W5x16

W5x16

C

S-5

D

S-5

E

S-5

6
 S

P
A

C
E

S
 @

 3
'-
4
"=

2
0
'-
0
"

1-1/2"x1-1/2"x1-1/2" FRP GRATING WITH 
FACTORY BONDED 1/8" INTEGRAL TOP PLATE

B

S-5

SHELF 
ANGLE PER 
DETAIL 1/S-1

SHELF ANGLE 
PER DETAIL 1/S-1

A

S-5

FIELD VERIFY

10'-8"

8" CMU WALL REINFORCED W/ #4 @ 
4'-0" OC IN GROUTED CELLS.
COORDINATE WITH ACHITECTURAL 
SHEETS

A

S-5
I

S-5

BEAM PENETRATES THROUGH CMU WALL TYP

5'-11"

7
'-
6
"

K

S-5

GROUT CMU WALL SOLID BELOW 
BOTTOM OF BEAMS

M

S-5

NOTE:
SUBDIVIDE GRATING INTO PIECES NO 
LARGER THAN 40 X 30.5 INCHES NOMINAL.
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STRUCTURAL FLOOR PLAN

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

FLOOR PLAN

PLAN NORTH TRUE NORTH

A 08/21/2020 ISSUED FOR BID

B 09/04/2020 ADDENDUM 1

D 01/15/2021 ISSUED FOR REBID
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01/15/2021
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8" CMU WALL REINFORCED WITH 
#4 @ 48 oc VERT

EXISTING 
JOIST (TYP)

HSS8x8x3/16 BELOW 
EXISTING W16EXISTING 

JOIST (TYP)

8" CMU WALL BELOW

F

S-5

L

S-5

H

S-5

H

S-5

C8X11.5

C8x11.5

EXISTING COLUMN WALL BRACE PER DETAIL G/S-5 
EACH SIDE OF CMU WALL.
TYP AT EACH END

WALL BRACE PER ETAIL G/S-5 
SPACED @ 4'-0" OC. ONE SIDE 
WALL ONLY

BRACE PER 
DETAIL F/S-5 SIM

C8x11.5
WALL BRACE EACH SIDE 
OF WALL PER DETAIL ?/S-4. 
SPACE @ 4'-0 OC MAX 

EXISTING COLUMN
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STRUCTURAL FRAMING PLAN

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

FRAMING PLAN

PLAN NORTH TRUE NORTH

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

01/15/2021
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2'-0"

8
"

2'0" x 8" CONC. FOOTING

#4 @ 48" o.c. IN 
GROUTED CELLS

8" CMU

GROUT FIRST 
COURSE SOLID

3 - #4
ALTERNATE 
HOOK 8 1/4" 7 5/8" 8 1/4"

#4 DOWELS SPACED TO 
MATCH VERT REINF. DRILL 
INTO EXISTING SLAB 5" AND 
EPOXY GROUT

EXIST. SLAB

#4 @ 48 o.c. IN 
GROUTED CELLS

8" CMU

NEW FOOTING

EXISTING PIT 
WALL AND SLAB

8" CMU

8"

8
"

8
"

VERTICAL REINF. 
IN GROUTED 
CELLS

2-5/8" DIA. ADHESIVE 
ANCHORS

L 3-1/2"x3-1/2"x3/16"x6" W/ 
2-5/8" DIA. H.S. BOLTS IN 
SLOTTED HOLES

W5x16

EXISTING CONCRETE

L3-1/2"X3-1/2"X3/16"X3" LONG 
CLIP ANGLE W/ 5/8" DIA BOLT 
AND 1-5/8" DIA ADHESIVE 
ANCHOR. ONE SIDE ONLY

FRP GRTING TOP FLUSH 
WITH EXISTING SLAB

W5x16

PROVIDE 8"x8" 
BLOCKOUT IN CMU 
WALL FOR W5 BEAM

CMU FRP GRATING
TERMINATE AT EACH 
SIDE OF CMU WALL

EXISTING JOIST

L3x3x3/16 BRACE 
ANGLE WELDED 
TO EXISTING JOIST

BOND BEAM W/ 2-#4 
GROU SOLID

CMU WALL

L6x3-1/2x5/16 LLV 
W/ 3/4" VERTICAL 
LONG-SLOTTED 
HOLE

3/16 2@12

3/16

4'-0"

5/8" DIA WEDGE-TYPE 
POST INSTALLED 
ANCHOR PACED @ 
32" O.C.

L3x3x3/16" W/ 
2-3/4" DIA x 2" 
LONG VERTICAL 
SLOTTED HOLES.

2-3/4" DIA H.S. 
BOLTS. INSTALL W/ 
BOLTS PLACED AT 
TOP OF SLOTTED 
HOLE IN ANGLE.

3/16
EXISTING W16

6"x4"x1/4"x0'-4" 
LONG BENT PLATE

CMU WALL

BOND BEAM

NOTES:
1. SPACE BRACES @ 4'-0" O.C.
2. PLACE BRACE AT ENDS OF CMU 

WALL SEGMENTS

C8x11.5

5/8" DIA WEDGE-TYPE 
POST INSTALLED 
ANCHOR SPACED @ 
32" O.C.

L3x3x3/16" W/ 
2-3/4" DIA x 2" 
LONG VERTICAL 
SLOTTED HOLES.

2-3/4" DIA H.S. 
BOLTS. INSTALL W/ 
BOLTS PLACED AT 
TOP OF SLOTTED 
HOLE IN ANGLE.

3/16
EXISTING W16

6"x4"x1/4"x0'-4" 
LONG BENT PLATE

C8x11.5

3/16
NOTES:
1. SPACE BRACES @ 4'-0" O.C.
2. PLACE BRACE AT ENDS OF C8 

CHANNEL SEGMENTS

EXISTING CONCRETE WALL

GRATING

W5

L5x3x1/4x6" LONG W/ 
2-5/8" DIA ADHESIVE 
ANCHORS

#4 CONTINUOUS

CONCRETE CAP

#4 HOOKED DOWEL SPACED 
AT 12" O.C. DRILL INTO 
EXISTING COCNRETE WALL 
4" AND EPOXY GROUT. 
ROTATE HOOKS TO FIT 
WITHIN CONCRETE CAP.

#4 CONT
EXISTING CONCRETE 
SLAB

CMU WALL

CONCRETE WALL

#4 HOOKED BAR DRILLED INTO 
EXISTING SLAB A MINIMUM OF 
4" AND EPOXY GROUTED.

7 5/8"

4
" 

M
IN

8"

5
"

#4x2'-0" DOWEL. DRILL 
INTO EXISTING SLAB 6" 
AND EPOXY GROUT. 
SPACE TO MATCH 
STOOP REINF.

EXISTING MASONRY 
FOUNDATION WALL

#4@12" OC 
EACH WAY

3
'-
0
"

EXISTING SLAB

EXISTING WALL 
(BEYOND)

4 #4 CONTINUOUS

#4 @ 12" O.C.

SLOPE

1/8" = 1'-0" MIN

3/16

L3x3x3/16x6" LONG W/ 
2-3/4" DIA H.S. BOLTS 
IN SLOTTED HOLES

EXISTING COLUMN

C8x11.5

4x4x3/8 PLATE W/ 1/2" DIA 5" 
LONG HEAED STUD IN 
GOUTED CELLS

3/16

L3x3x3/16x6" LONG W/ 
2-3/4" DIA H.S. BOLTS 

IN SLOTTED HOLES

C8x11.5

EXISTING CONCRETE WALL

GRATING

#4 CONTINUOUS TOP 
& BOTTOM. DRILL 
ENDS OF BOTTOM 
BAR INTO EXISTIN 
COCNRETE WALL 6" 
AND EPOXY GROUT.

CONCRETE CAP

8
" 

M
IN

EXISTING BEAM 
(BEYOND)
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SECTIONS AND DETAILS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

S-3 3/4" = 1'-0"

SECTIONA

S-3 3/4" = 1'-0"

SECTIONB
S-3 3/4" = 1'-0"

C SECTION

S-3 3/4" = 1'-0"

D SECTION

S-3 3/4" = 1'-0"

E SECTION

S-4 3/4" = 1'-0"

F SECTION 3/4" = 1'-0"

G SECTION

S-4 3/4" = 1'-0"

H SECTION
S-3 3/4" = 1'-0"

I SECTION
S-2 3/4" = 1'-0"

J SECTION

S-3 3/4" = 1'-0"

K SECTION

S-4 3/4" = 1'-0"

L SECTION

S-3 3/4" = 1'-0"

M SECTION

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

01/15/2021
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L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM BENT
PLATE TROUGH

L3x3x0.375 ALUMINUM.
TYP

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM PLATE

3/16"
ALUMINUM
PLATE

B

S-7

A

S-7

7
 1

/4
"

1
'-
8
"

7
 1

/4
"

2
'-
1

0
 1

/2
"

5'-2 1/2" 5'-7" 5'-2 1/2"

10" 16'-0" 8"

17'-6"

3/16" ALUMINUM PLATE

A

S-6

B

S-6

3/16" ALUMINUM BENT
PLATE TROUGH

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM BENT
PLATE TROUGH

3/16" ALUMINUM BENT
PLATE TROUGH

L1.5x1.5x0.125
ALUMINUM BRACE
ANGLE.  TYP

L3x3x0.375 ALUMINUM.
TYP

L3x3x0.25 ALUMINUM W/ 2-5/ 8"
DIA POST-INSTALLED ANCHORS.
5" MINIMUM EMBEDMENT

L1.5x1.5x0.125
ALUMINUM BRACE
ANGLE.  TYP

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM BENT
PLATE TROUGH

3'
-4

"
1

'-
5
 3

/4
"

1
1
"

7
"

1
'-
3
"

7
"

1
1
"

7
"

1
'-
3
"

1
'-
6
"

1
'-
1
0
"

1
'-
6
"

2
'-
9
 3

/4
"

7
'-
7
 3

/4
"

5'-2 1/2" 5'-7" 5'-2 1/2"

10" 16'-0" 8"

17'-6"

7/8" DIA HOLE IN ECH SIDE SUPPLY 
TROUGH. SPACE TO MATCH JAR CENTERS. 
COORDINATE LOCATON WITH SHEET D4 
AND PVC ANGLE VALVE MANUFACTURER.

7/8" DIA HOLE IN ECH SIDE SUPPLY 
TROUGH. SPACE TO MATCH JAR CENTERS. 
COORDINATE LOCATON WITH SHEET D4 
AND PVC ANGLE VALVE MANUFACTURER.
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ISSUE DATE DESCRIPTION
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WALLEYE JAR RACK PLAN & ELEVATION

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1" = 1'-0"

1 WALLEYE JAR RACK PLAN

1" = 1'-0"

2 WALLEYE JAR RACK ELEVATION

GENERAL NOTES:

1. SEE SHEET D-4 FOR PIPING.

2. THREE JAR RACKS REQUIRED

A 08/21/2020 ISSUED FOR BID

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID

C

01/15/2021
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3/16

3/16

3/16

3/16

3/16

3/16

3/16

3/163/16

TYP

TYP

TYP

TYP

TYP

TYP

TYP

L1.5x1.5x0.125
ALUMINUM
TYP

3/16
TYP

3/16
TYP

3/16
TYP

7 1/4" 1'-8" 7 1/4"

2'-10 1/2"

2
'-
9
 3

/4
"

1
'-
6
"

1
'-
1
0
"

1
'-
6
"

7
'-
7
 3

/4
"

1
'-
3
"

7
"

1
1
"

7
"

1
'-
3
"

7
"

1
1
"

1
'-
5
 3

/4
"

3
'-
4
"

1 1/2" 2'-7" 1 1/2"

2'-10"

7" WIDE
PLATE

7" WIDE
PLATE

L3x3x0.375 ALUMINUM.
TYP

3/16" ALUMINUM BENT
PLATE TROUGH WITH END
PLATES WELDED
WATER-TIGHT.

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

L3x3x0.375 ALUMINUM.
TYP

L2x2x0.25x3" LONG
ALUMINUM CLIP
ANGLE.  TYP

CLIP ENDS OF ANGLE 1-3/4"

L3x3x0.25 ALUMINUM W/ 2-5/ 8"
DIA POST-INSTALLED ANCHORS.
5" MINIMUM EMBEDMENT

INCUBATION JARS
(BY OWNER - NOT IN CONTRACT)

3/16 1 @ 12

CONCRETE SLAB.  SEE
PLANS FOR THICKNESS AND
REINFORCEMENT

MIN 1" GROUT

CLIP ENDS OF ANGLE 1-3/4"

FPT ALUMINUM COUPLING 
WELDED THRU

SHORT 90 DEG ALUMINUM EL 
WELDED WATERTIGHT DIRECTLY 
OVER OPENING IN TROUGH 
BOTTOM (TYP. FOR 3)

SHORT 90 DEGREE FPT 
ALUMINUM ELBOW WELDED 
WATERTIGHT OVER 
OPENING IN BOTTOM OF 
TROUGH. COORDINATE SIZE 
AND LOCATION WITH 
PROCESS SHEETS.
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WALLEYE JAR RACKS SECTIONS & DETAILS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

S-6 1" = 1'-0"

A WALLEYE JAR RACK SECTION
S-6 1" = 1'-0"

B WALLEYE JAR RACK SECTION

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

01/15/2021
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3/16" ALUMINUM BENT
PLATE TROUGH

L3x3x0.375 ALUMINUM.
TYP

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16"
ALUMINUM
PLATE

B

S-8

A

S-8

10" 8'-4 1/2" 8"

9'-10 1/2"

7
 1

/4
"

1
0
"

1
'-
5
 1

/4
"

3'-9 5/8" 4'-6 7/8"

A

S-6

B

S-6

3/16" ALUMINUM BENT
PLATE TROUGH

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM BENT
PLATE TROUGH

3/16" ALUMINUM BENT
PLATE TROUGH

L3x3x0.375 
ALUMINUM. TYP.

L3x3x0.25 ALUMINUM W/ 
2-5/ 8" DIA POST-
INSTALLED ANCHORS. 5" 
MINIMUM EMBEDMENT

L1.5x1.5x0.125 ALUMINUM 
BRACE ANGLE.  TYP

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM BENT
PLATE TROUGH

3'
-4

"
1

'-
1

1
 3

/4
"

1
1
"

7
"

1
'-
3
"

7
"

1
1
"

7
"

1
'-
3
"

8
'-
1
 3

/4
"

3'-9 5/8" 4'-6 7/8"

10" 8'-4 1/2" 8"

9'-10 1/2"

1
'-
6
"

1
'-
1
0
"

1
'-
6
"

3
'-
3
 3

/4
"

7/8" DIA HOLE IN ECH SIDE SUPPLY 
TROUGH. SPACE TO MATCH JAR CENTERS. 
COORDINATE LOCATON WITH SHEET D4 
AND PVC ANGLE VALVE MANUFACTURER.

7/8" DIA HOLE IN ECH SIDE SUPPLY 
TROUGH. SPACE TO MATCH JAR CENTERS. 
COORDINATE LOCATON WITH SHEET D4 
AND PVC ANGLE VALVE MANUFACTURER.

3/16

3/16

3/16

3/16

3/16

3/16

3/16
3/163/16

TYP

TYP

TYP

TYP

TYP

TYP

TYP

L1.5x1.5x0.125
ALUMINUM
TYP

3/16
TYP

3/16
TYP

7 1/4" 10"

3
'-
3
 3

/4
"

1
'-
6
"

1
'-
1
0
"

1
'-
6
"

8
'-
1
 3

/4
"

1
'-
3
"

7
"

1
1
"

7
"

1
'-
3
"

7
"

1
1
"

1
'-
1

1
 3

/4
"

3
'-
4
"

1 1/2" 1'-9" 1 1/2"

2'-0"

3/16
TYP

7" WIDE
PLATE

L3x3x0.375 ALUMINUM.
TYP

3/16" ALUMINUM BENT
PLATE TROUGH WITH END
PLATES WELDED
WATER-TIGHT.

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

3/16" ALUMINUM PLATE

L2x1.25x0.25 ALUMINUM

L3x3x0.375 ALUMINUM.
TYP

L2x2x0.25x3" LONG
ALUMINUM CLIP
ANGLE.  TYP

CLIP ENDS OF ANGLE 1-3/4"

L3x3x0.25 ALUMINUM W/ 2-5/ 8"
DIA POST-INSTALLED ANCHORS.
5" MINIMUM EMBEDMENT

INCUBATION JARS
(BY OWNER - NOT IN CONTRACT)

3/16 1 @ 12

CONCRETE SLAB.  SEE
PLANS FOR THICKNESS 
AND REINFORCEMENT

MIN 1" GROUT

CLIP ENDS OF ANGLE 1-3/4"

SHORT 90 DEGREE FPT 
ALUMINUM ELBOW WELDED 
WATERTIGHT OVER 
OPENING IN BOTTOM OF 
TROUGH. COORDINATE SIZE 
AND LOCATION WITH 
PROCESS SHEETS.

ALUMINUM FPT COUPLING 
WELDED WATERTIGHT 
OVER OPENING IN 
BOTTOM OF TROUGH. 
COORD LOCATION WITH 
PROCESS SHEETS
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ESOCID JAR RACK PLANS & SECTIONS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1" = 1'-0"

1 ESOCID JAR RACK PLAN

1" = 1'-0"

2 ESOCID JAR RACK ELEVATION
S-8 1" = 1'-0"

A ESOCID JAR RACK SECTION
S-8 1" = 1'-0"

B ESOCID JAR RACK SECTION

A 08/21/2020 ISSUED FOR BID

B 09/04/2020 ADDENDUM 1

D 01/15/2021 ISSUED FOR REBID

B B

01/15/2021
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5

A-2

A-2

2

A-2 4A-2 3
A-2

1

EXISTING TRENCH 
DRAIN (TYP.) 
REMAINS

EXISTING FRY 
CAPTURE TANK (TYP.)

REMOVE 
EXISTING 
MUSKELLUNGE 
INCUBATOR RACK

EXISTING 
TRENCH 
DRAIN (TYP.)

EXISTING 
NORTHERN PIKE 
INCUBATOR RACK

REMOVE EXISTING 
WALLEYE 
INCUBATOR RACKS

REMOVE SHRUB

REMOVE & REPLACE 
SOIL & MULCH

REMOVE AND 
REPLACE TWO 
SECTIONS OF 
REINFORCED 
CONCRETE 
SIDEWALK

CRAWLSPACE CEILING 
TO BE REPLACED BY 
FIBERGLASS DECKING

SAWCUT AND REMOVE EXISTING 
4" REINFORCED CONCRETE SLAB

REMOVE EXISING 6" REINFORCED 
CONCRETE SUPERSTRUCTURE 
SLAB

REMOVE SECTION OF CONCRETE PIT 
WALL AS REQUIRED FOR INSTALLATION 
OF TRENCH DRAIN

REMOVE PORTION OF EXISTING 
SUPERSTRUCTURE SLAB THAT 
EXTENDS OVER 8" CONCRETE 
WALL. TYPICAL AT 3 SIDES.

SAWCUT AND REMOVE EXISTING 
4" REINFORCED CONCRETE SLAB

EXISTING SECOND PIT 
12' X 27' X 4'D WITH 

HANDRAIL 
(REMOVABLE AT 

NORTH END)

F
L
O

W

GATE 
VALVE

REMOVE 1 1/4" 
BALL VALVED 
BRANCH TO EACH 
FRY TANK

REMOVE 2" BALL 
VALVED BRANCH 
TO EACH 
INCUBATOR RACK

EXISTING BALL VALVE 
TO REMAIN AND HAVE 
NORTH END PLUGGED 
OR CAPPED

6x4

6"Ø
OH

EXISTING GATE VALVE 
TO REMAIN AND HAVE 
BLIND FLANGE ADDED 
ON NORTH SIDE

4
"Ø O
H

2
"Ø O
H

REMOVE 4" STEEL 
PIPING IN SOUTH 
HALF THIS TRENCH 
AND IN WEST-EAST 
RUNNING TRENCH 
DRAIN

1
6
'-
6
"

1
'-
2
"
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PARTIAL FLOOR PLAN - DEMOLITION

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

DEMOLITION PLAN

A 08/21/2020 ISSUED FOR BID

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID

NOTES:

1. INCUBATOR RACKS ARE STEEL AND THEIR STEEL 
FRAMES SHALL BE CUT INTO TWO PIECES AS 
REQUESTED BY HATCHERY MANAGER AND 
MOVED TO THE EXISTING S ECOND PIT. THE 
TROUGHS OF THE INCUBATORS AND T HE FRY 
CAPTURE TANKS SHALL BE MOVED TO THE 
EXISTING SECOND PIT.

2. SEE ALSO SHEET D-1 (INCLUDING ANY ADDENDA 
THERETO) FOR OTHER CONCRETE REMOVAL 
ADJACENT TO EAST SIDE OF CRAWL SPACE.

3. REMOVE ALL PIPING SHOWN DOWNSTREAM OF 6" 
GATE VALVE. OH = OVERHEAD PIPING WHICH IS 
INSTULATED AND INSULATION SHALL BE 
REMOVED. OFFER PIPE, VALVES, AND HANGERS 
TO HATCHERY MANAGER. BLIND FLANGE PIPE AT 
6" GATE VALVE. PIPE IS SCH 80 PVC.
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WM UV

HP-4

BANK OF 50
MICRON

STACKED DISC
CARTRIDGE

FILTERS

MUSKY
FRY TANK

FORMALIN 
SYSTEM PER DNR

OVERFLOW

TO EXISTING
DRAIN

PIKE FRY
CAPTURE
SYSTEM BY DNR

26 JAR BATTERY

HX-4

HEAT EXCHANGER
REFRIGERANT LINESTEMPERED

PUMP TP-4

FLOAT VALVE

CARBON
FILTERS FOR
DECHLORINATION

METERED CITY
WATER 60 GPM
(MAKEUP 20%)

6 GPM

50 F

30 GPM

PASSIVE OXYGENATION
DEGASSING COLUMNS

AIR TEMPERED
OUTDOOR
CHILLER/HEAT PUMP

OVERFLOW

BACKWASH

30 GPM RAS
RETURN

MARCH 1
43 F

AIR COMPRESSOR

AIR COMPRESSOR
BACKUP

WM UV

HP-1

BANK OF 50
MICRON

STACKED DISC
CARTRIDGE

FILTERS

OVERFLOW

TO EXISTING
GRAVITY
FRY TRANSFER

100 JAR
BATTERY

HX-1

57 F
APRIL

60 F APRIL

AIR TEMPERED
OUTDOOR
CHILLER/HEAT PUMP

OVERFLOW
BACKWASH

3/4" HARDENING WATER TAP
TO PORTABLE HARDENING
SYSTEM BY DNR

115 GPM
WALLEYE RAS
PUMPS WRP-1 & 2

23 GPM

WALLEYE FRY
TANK

BROKEN EGG
SETTLING ZONE

115 GPM RAS RETURN

TO EXIST
GRAVITY FRY

TRANSFER

TYPICAL 
FOR
THREE 
WALLEYE
SYSTEMS

30 GPM ESOCIDS RAS
PUMPS ERP-1 & 2 IN
BUFFERING SUMP

FORMALIN 
SYSTEM PER DNR

PASSIVE OXYGENATION
DEGASSING COLUMNS

REFRIGERANT LINES
HEAT EXCHANGER

BUFFER 
TANK

BUFFER 
TANK

FLOAT VALVE

WM WATER METER

PUMP

HX

HP

RAS

UV

HEAT EXCHANGER

CHILLER/HEAT PUMP

RECIRCULATING 
AQUACULTURE SYSTEM

ULTRAVIOLET DISINFECTION 
VESSEL

LEGEND

TEMPERED
PUMP TP-1

REDUCED PRESSURE 
PRINCIPLE BACKFLOW 
PREVENTER

W
M

EXISTING

EXISTING

W
M

TO EXIST 
TRENCH DRAIN

TO EXIST 
GRAVITY FRY 
TRANSFER PIPING

FROM 2ND OR 3RD 
WALLEYE SYSTEM

PORTABLE FRY 
TRANSFER TANK

PORTABLE 
EGG DIP TANK
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PROCESS FLOW DIAGRAM

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID
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BURIED EXIST 
12" DRAIN

OLD 8"

IE 1398.00

HATCHERY 
RACEWAYS

BREAK 
ROOM

CUT & PATCH FLOOR 
AND WALL TO 
ACCOMODATE PIPING

ADD 6" DRAIN 
UNDER EXIST SLAB

ESOCID 
REUSE SUMP

13' LONG 4" ID 
POLYMER CONCRETE 
TRENCH DRAIN 
SLOPES 11 TO 12" 
DEEP WITH OVAL BOTT 
OUTLET TO 6" PIPE

LONG 
SWEEP 
BEND

CONNECT WITH 
INSERTA TEE OR ADD 
TEE OR TAPPING TEE

OLD 12" CONCRETE 
PIPE IE 1398.00

GRADE 
1405.00

CORE THRU TO OLD 
TRENCH DRAIN AND SEAL 
AT OLD TRENCH DRAIN

2"-CW

CL 12.0" BFF

MANUAL MAKEUP 
ISOLATION BALL VALVE 
EA SUMP ON

3"-PR

CL 11.5" BFF
EA SUMP

4"-GR

CL 20.0" BFF
TO EA SUMP

THREE 48"L X 36"W X 24"H FRP 
WALLEYE SUMPS W/6" LEGS IN 
PIT & W/ DUPLEX PUMPS AND 
OVERFLOW STANDPIPES

FROM EA SUMP 2 1/2" 
ABOVE PIT FLOOR

1" FLOAT VALVE 
EA TANK ON

1"-CW

CL 12.0" BFF

GRADE 
1404.80

3"-OW

CL 5.5" BFF
SUSPENDED IN OLD 
TRENCH DRAIN

PROVIDE 65 SEAMLESS FEET 
OF BLACK SCH 40 FLEXIBLE 
PVC 3" PIPE/HOSE INSIDE 52 
FEET OF OLD METAL 4" DRAIN 
BURIED UNDER THE OLD 
FLOOR THAT DAYLIGHTS AT 
OUTDOOR LOADING PIT

TYPICAL EXIST TRENCH DRAIN

FF = FINISHED FLOOR 
ELEVATION OF THIS ROOM 
1409.03

CL = CENTERLINE ELEVATION
AFF = ABOVE FINISHED FLOOR
BFF = BELOW FINISHED FLOOR

1

6"-OW

SLOPED

OLD PIT FLOOR SLOPES FROM 
1405.40 AT NORTH EDGE TO 
1405.20 AT SOUTH EDGE

PEA STONE 
GRADE 1408.95

2"-OW

CL 8.0" BFF

4

D-6

ONE OF THREE WALLEYE FRY 
TANKS ABOVE PER /2 D-6

WRP-1

WRP-2

WRP-3

WRP-4

WRP-5

WRP-6

ERP-1

ERP-2

ONE OF THREE 
WALLEYE SUMPS 
PER /1 D-6

5

D-7

2
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PROCESS PLAN BELOW FLOOR

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

BELOW FLOOR PLAN
0 2'-0" 4'-0" 8'-0"

KEYED NOTES

1. 3" OW RISER IMMEDIATELY UNDER PIT 
DECKING THEN DOWN ACROSS PIT 
FLOOR TO TRENCH DRAIN WHERE 
FLOOR ELS SHALL BE TILTED.

2. THE TOP OF THE 8” THICK REINFORCED 
CONCRETE PIT WALL AND THE 
REINFORCED 6” THICK CONCRETE 
FLOOR BETWEEN THE WEST END OF 
THE TRENCH DRAIN AND THE PIT 
WHERE THE 3” OW IS SHOWN SHALL BE 
REMOVED AND REPLACED AS NEEDED 
FOR THE PIPE.  BACKFILL SHALL BE 
LEAN CONCRETE/FLOWABLE FILL.  CORE 
DRILLING IS AN ACCEPTABLE 
ALTERNATIVE.

#

A 08/21/2020 ISSUED FOR BID

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID
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EXISTING ELECTRICAL 
GEAR CLEARANCE

EXISTING TRENCH DRAIN

FOUR SPLIT SYSTEM CHILLER/HEAT 
PUMP CONDENSERS OUTSIDE ON 
CHAMFERED REINFORCED CONC PADS

ESOCID REUSE PUMP STATION 
TOP 18" AFF BOTT 5.5' BFF

TWO TIER SINGLE 
ESOCID 26 JAR RACK

MUSKY (ESOCID) FRY TANK
60"L x 36"W x 30"h ID ON 6" LEGS
RIM SHALL BE 3 INCH MAX.  LEGS SHALL BE THREAD ADJUSTABLE TO 
ALLOW OVERALL TANK HEIGHT TO BE ADJUSTED BETWEEN 35 & 36 
INCHES ABOVE FLOOR.  TANK SHALL HAVE SCREEN SLOTS (RECESSED 
OR SURFACE MOUNTED) AT SIDE WALLS 0.5’ FROM BOTH TANK ENDS.  
INWARD POINTED PVC ELBOWS SHALL BE FACTORY BONDED FLUSH IN 
THE BOTTOM OF THE TANK CENTERED 3 INCHES FROM BOTH ENDS 
AND REMOVABLE STANDPIPES SHALL BE PROVIDED IN THESE ELBOWS 
FOR DRAINAGE.  PROVIDE RUBBER COUPLING ATOP THE STANDPIPES 
FOR HEIGHT ADJUSTMENT.

NOP SWIM 
UP TANKS

SPACE BELOW 
HEADTANK: 
TANKROOM 

HEATER, 
FEEDER 

MECHANICS

TYPICAL TWO TIER DOUBLE 
SIDED 100 JAR RACKS FOR 
WALLEYE (THREE WALLEYE 
RACKS REQ'D)

EXIST 
CHEMICAL 
SHOWER

ONE OF THREE 
WALLEYE FRY 
TANKS PER 

HATCHERY 
RACEWAYS

HATCHERY 
RACEWAYS

BREAK 
ROOM

REPLACE NOMINAL 33" 
SINGLE BASIN DROP-IN SST 
SINK & FAUCET & STRAINER 
& REMOVE & REINSTALL 
REVERSE OSMOSIS FAUCET

3"-PR

CL 9' - 7" AFF

~

3"-PR

CL 9' - 0" AFF

~

3"-PR

CL 9' - 0" AFF

~

3"-PR

CL 9' - 0" AFF

2"-CW

CL 9' - 0" AFF

3"-PR

CL 9' - 7" AFF

1"-PR

CL 31" AFF

2"-CW

CL 9' - 0" AFF (3) 24" DIA 
CARBON 
FILTERS

2"-CW

CL 6' - 0" AFF

REPLACE 2" GALV EL 
W/TEE  ~2' AFF

2" RPZ BACKFLOW PREVENTER 
WITH AIR  GAP FUNNEL & HOSE 
TO TRENCH DRAIN

W
M

EXIST CITY WATER 
METER & VALVES

2"-PR

CL 2" AFF

1"-CW

CL 22" AFF

ON RISER (DROP) 
W/V-PORT BALL 
VALVE

1
"-

C
W

C
L
 9

' 
-

7
" 

A
F

F 6" AERATION 
COLUMN TWICE

4'-4"

GRADE 
1408.83

2
"-

C
W

C
L
 9

' 
-

7
" 

A
F

F

2
"-

P
R

C
L
 9

' 
-

7
" 

A
F

F

~

2
"-

C
W

C
L
 9

' 
-

0
" 

A
F

F

3
"-

P
R

C
L
 9

' 
-

7
" 

A
F

F

& V-PORT BALL 
VALVE ON DROP

FF = FINISHED FLOOR 
ELEVATION OF THIS 
ROOM 1409.03

1

UV-3

SM-3

2"-PR

CL 54" AFF

3"-PR

CL 10" AFF

SEE 

50" AFF

SM-4

UV-4

HX-3

HX-4

MINIMUM

3'-0"

3

D-6

2 4

6

7

HX-1

HX-2

SM-1

UV-1
DCF-1

SM-2

UV-2

DCF-2

DCF-3

TP-3

TP-2

TP-1

/1 D-7

TWO 4" OW PER 
WALLEYE FRY 
TANK PLAN /2 D-6

REPLACE NOMINAL 33" 
SINGLE BASIN DROP-IN SST 
SINK & FAUCET & STRAINER

9

8

5

D-7

HP-1 HP-2 HP-3 HP-4

DROP 3/4" COPPER AND 
TEE INTO EXISTING 
METAL  COMPRESSED AIR 
PIPING AFTER EXISTING 
AIR FILTER AND  DRYER 
AND BEFORE EXIPING 
TRANSITIONS TO PVC

2

TYPICAL HEAT EXCHANGER FLOW 
SWITCH ON 37"+ STRAIGHT PIPE

/2 D-6

BALL VALVE

ONE OF  TWO FRY 
TRANSFER TANKS

EL DOWN

BALL VALVE

EL DOWN

1"-PR

CL 31" AFF

3/4" COPPER PIPING 
APPROX 9'-3" AFF

CORE THRU EXISTING 
CONCRETE WALL

3" PR DOWN 
THRU V-PORT 
BALL VALVE &

2 1/2"-PR

FROM TANK 
DOWN THRU 
FIBERGLASS 
GRATING

11

WM-8

WM-4

WM-1

WM-2

WM-3

WM-5

3"-PR

5

REPLACE 2" PVC PIPE 
ACROSS FLOOR TO 
TRENCH DRAIN

DCF-4

5 6

OVER 2"-PR

TYPICAL HEAT 
EXCHANGER FLOW

3"-OW TWICE (SIDE BY SIDE) 
FROM ESOCID JAR RACK OVER 
LIP OF MUSKY FRY TANK

TYP 12" AERATION 
COLUMN  PER B/D-4R

TP-4

BRANCH 3/4"-PR DOWN 
TO V-PORT BALL VALVE 
WITH HOSE THREAD 
ADAPTER

2 1/2" 
REDUCER

DROP 1" CW TO CL 2" AFF 
THEN TURN & RUN TO 
PUMP STATION

12
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PROCESS PLAN ABOVE FLOOR

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

ABOVE FLOOR PLAN
0 2'-0" 4'-0" 8'-0"

KEYED NOTES:

1. APPROX 4' AFF ADD TEE TO EXISTING 3/4" PVC 
DROP AND EXTEND 1/2" PVC TO A GARDEN HOSE 
WALL FAUCET (NOT SHOWN) IN NEW SOUTH WALL

2. CONTINUE 3/4" COPPER OVERHEAD JUST PAST 
ALL THREE STACKED DISC FILTER BANK 
CONTROLLERS AND DROP 1/2" COPPER TO EACH 
CONTROLLER WITH ISOLATION BALL VALVE.

3. 3"-OW BACKWASH ACROSS FLR TO OLD TRENCH 
DRAIN EA FILTER.

4. ONE OF THREE PARTICLE FILTER BANKS FOR 
WALLEYE

5. STACKED DISC FILTER (DCF) BANK CONTROLLER 
RACK MOUNT

6. UV CONTROL PANEL RACK MOUNT

7. TYPICAL VERTICAL HEAT EXCHANGER OF SPLIT 
SYSTEM CHILLER/HEAT PUMP FOR WALLEYE

8. BRANCH 3/4"-PR DOWN TO V-PORT BALL VALVE 
WITH HOSE THREAD ADAPTER 4' AFF EACH OF 
FOUR JAR RACKS.

9. REFRIGERANT LINE SETS 8' AFF (ON WALL 
BRACKETS OUTSIDE) BETWEEN HX'X & HP'S

10. HEAT EXCHANGER OF ESOCID SPLIT SYSTEM 
CHILLER/HEAT PUMP

11. 3" PR DOWN THRU V-PORT BALL VALVES & WM-7 & 
WM-6

12. TILTED ELS TO DETER SPLASH

#GENERAL NOTES:

1. HEAT PUMPS HP-1 THRU HP-4 SHALL BE 
PROVIDED ON REINFORCED CONCRETE 
PADS WITH CHAMFERED EDGES

2. CL = CENTER LINE

3. PIPING FROM DCF-4 THRU HX-4 SHALL BE 
SIMILAR TO ISOMETRIC 1/D-7 EXCEPT 
ARRANGED AS DISCERNABLE ON THIS PLAN 
AND ALL PIPING SHALL BE 2" AND ALL 
VALVES BALL AND NO IRON FITTINGS ARE 
REQ'D. MAIN CROSS AND TEE AT STATIC 
MIXER SHALL BE 4" DIA.

A 08/21/2020 ISSUED FOR BID

B 09/04/2020 ADDENDUM 1

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID
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4" REMOVABLE STANDPIPE
EACH TROUGH W/MPT
ADAPTER

1
-

JAR RACK PIPING PLAN (AERATION COLUMNS NOT SHOWN)
APPROX SCALE: 1" = 1'-0"

SCH 40 PVC
STREET EL

4" PVC SPEARS
TANK ADAPTER

PIPES TO FRY
TANK PER
4/D-6

TYP PVC ANGLE
GLOBE VALVE

13"

4" SCH 40 PVC
REMOVABLE STANDPIPE
(FAB'D OF THD ADAPTER
& PIPE) INSIDE EACH
TROUGH FOR 2"
FREEBOARD AT SUPPLY
TROUGHS AND 1"
FREEBOARD AT DRAIN
TROUGHS

4" OW

11" DEEP
SUPPLY TROUGH

15" DEEP
DRAIN TROUGH

SHORT 90 DEG FPT
ALUM EL WELDED
WATERTIGHT
DIRECTLY OVER
OPENING IN
TROUGH BOTTOM
THRICE PER RACK

FLOOR 100.00

A
-

JAR RACK PIPING EAST END
SCALE: 1" = 1'-0"

DRAIN

SUPPLY

SUPPLY
TYPICAL PVC OR
REINFORCED
RUBBER SADDLE
TO SCH 40 PVC
MPT ADAPTER

EL & RUN TO
TRENCH DRAIN

2'
-9

 3
/4

"
1'

-6
"

1'
-6

"

EL & RUN TO
TRENCH DRAIN
TWICE PER RACK

1'
-1

0"

7'
-7

 3
/4

"

PVC THREAD
ADAPTER

FPT ALUM
COUPLING
WELDED THRU

DRAIN

RUBBER COUPLING FOR
ADJUSTING HEIGHT OF
EA REMOVABLE
STANDPIPE

B
-

JAR RACK PIPING WEST END
SCALE: 1" = 1'-0"

LOWER
DRAIN

TROUGH

4" SCH 40 ALUM
FRY OUTLET

FLOOR 100.00

4" SCH 40 PLAIN END
ALUMINUM PIPE STUB
(FRY OUTLET) CENTERED
3.5 INCHES BELOW
TROUGH RIM

3"-PR

DEMISTER FOAM, 1" THICK,
OPEN CELL RETICULATED
POLY OF 20 OR 30 PORES
PER INCH AND FREE OF
GERMICIDES AND FIRE
RETARDANTS.

11 GA SST PERF PLATE
WITH 1/2" HOLES ON
11/16" CENTERS

1 1/2" DIA
POLYETHYLENE OR
POLYPROPYLENE
LOOSE PACKING MEDIA
BETWEEN PLATES

12" DIA 38" LONG PVC
DUCT WITH PLATE 2" FROM
BOTT AND 4" FROM TOP

3"-PR

BALL VALVE TWICE
EA JAR RACK

AERATION COLUMN
TWICE EACH JAR RACK

PIPE TO FRY
TANK PER 4/D-6

UPPER SUPPLY
TROUGH

UPPER DRAIN
TROUGH

LOWER SUPPLY
TROUGH

8" LONG PIPE

3" PVC SPEARS TANK
ADAPTER CENTERED 4"
FROM EA SUPPLY
TROUGH CORNER

3" SOCKET X
SPIGOT EL INTO
PVC TANK ADAPTER

3x2 BUSHING

2" V-PORT BALL
BALVE CLOSE
TO BUSHING

WATER FLOW
METER CLOSE TO
BALL VALVE

3" SCH 40 PVC

3x2 CONICAL
REDUCER

HAYWARD BFAS OR
SPEARS 8171-005 PVC
BULKHEAD OR STAINLESS
STEEL TANK FLANGE
BANJO PART TF050SS

2
-

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

1/2" PVC OR POLY MPT X
BARBED HOSE ADAPTER

1/2" FPT PVC ANGLE
GLOBE VALVE

EVERY
JAR

326 JARS: FOUR ROWS
OF 25 JARS ON EACH OF
3 WALLEYE JAR RACKS
AND TWO ROWS OF 13
JARS ON  ESOCID JAR
RACK ALL 7.625" ON
CENTER

4 1/2"
MAX

1 
1/

2"

1/2" ID 1/8" THICK
LATEX TUBING BY DNR

B

2

ISSUE DESCRIPTION

PROJECT MANAGER

PROJECT NUMBER

0 1" 2" FILENAME

SCALE
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1 3 4 5 6 7 8

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

M. COCHRAN

10232924

ARCHITECTURAL

STRUCTURAL

PROCESS

ELECTRICAL

M. STOFFEL

B. BRADLEY

T. TALSMA

A. KANER

WALLEYE JAR RACK PIPING
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B 09/04/2020 ADDENDUM 1
C 09/11/2020 ADDENDUM 2
D 01/15/2021 ISSUED FOR REBID

C

C

BC
:\p

w
w

or
ki

ng
\c

en
tra

l0
1\

d1
80

45
20

\D
-4

.d
w

g,
 L

ay
ou

t1
, 1

/1
5/

20
21

 1
1:

25
:4

1 
A

M
, L

TR
A

V
IS

L

N

A

S
S

E

I
O

G
E

N
I

E

N

P26101

E

O

P

R

F

E

S

C

I

E
N

D

TROY A.

TALSMA

A
W

O

I

L

R

01/15/2021



TYP 3" SCH 40 PVC PIPE

3" SCH 40 PVC EL

CONTINUE UP TO UPPER
TROUGH ALUMINUM
HALF COUPLING

FRY TANK

45 DEG SPIGOT X
SOCKET SCH 40 PVC EL

LOWER TROUGH
ALUMINUM STUB

RUBBER COUPLING

1
-

ESOCID JAR RACK PIPING PLAN (AERATION COLUMNS NOT SHOWN)
APPROX SCALE: 1" = 1'-0"

13"

4" SCH 40 PVC
REMOVABLE STANDPIPE
(FAB'D OF THD ADAPTER
& PIPE) INSIDE EACH
TROUGH FOR 2"
FREEBOARD AT SUPPLY
TROUGHS AND 1"
FREEBOARD AT DRAIN
TROUGHS

3" OW

15" DEEP
DRAIN TROUGH

SHORT 90 DEG FPT
ALUM EL WELDED
WATERTIGHT
DIRECTLY OVER
OPENING IN
TROUGH BOTTOM
THRICE PER RACK

FLOOR 100.00

DRAIN

SUPPLY

DRAIN

SUPPLY
TYPICAL PVC OR
REINFORCED
RUBBER SADDLE
TO SCH 40 PVC
MPT ADAPTER

EL TWICE & RUN
TO TRENCH DRAIN
AT OPPOSITE END
OF RACK

3'
-3

 3
/4

"
1'

-6
"

1'
-6

"

45 EL & WYE INTO
PIPE BELOW

1'
-1

0"

8'
-1

 3
/4

"

11" DEEP
SUPPLY TROUGH

A
-

ESOCID JAR RACK PIPING WEST END
SCALE: 1" = 1'-0"

NOTE: JAR PIPING NOT
SHOWN FOR CLARITY

FPT ALUMINUM
COUPLING WELDED
THRU TROUGH

LOWER
DRAIN

TROUGH

UPPER
SUPPLY
TROUGH

MPT X SOCKET
EL SCH 40 PVC

FLOOR 100.00

3" SCH 40 PLAIN END
ALUMINUM PIPE
STUB (FRY OUTLET)
CENTERED 3.5
INCHES BELOW
TROUGH RIM

B
-

ESOCID JAR RACK PIPING EAST END
SCALE: 1" = 1'-0"

TWICE 2"-PR

DEMISTER FOAM

11 GA SST PERF PLATE
WITH 1/2" HOLES ON
11/16" CENTERS

1 1/2" DIA
POLYETHYLENE LOOSE
PACKING MEDIA
BETWEEN PLATES

12" DIA 38" LONG PVC
DUCT WITH PLATE 2" FROM
BOTT AND 4" FROM TOP

THREE SST LAG BOLTS
UNDER EACH PERF PLATE

2"-PR

BALL VALVE TWICE
EA JAR RACK

TWO AERATION
COLUMNS SIMILAR TO
B/D-4 EXCEPT BODY IS
6" DIA 32" LONG

2" SCH 40 PVC
W/SPIGOT x SOCKET
ELS AT TOP

2" PVC SPEARS TANK
ADAPTER CENTERED 3"
FROM EA SUPPLY
TROUGH CORNER

11.25  DEG EL

2" X 1" CONICAL REDUCER

2" MINIMUM LENGTH PIPE

2" WATER FLOW
METER WM-12

1" V-PORT BALL VALVE
CLOSE TO BUSHING

2" X 1" BUSHING

2" SOCKET BY SPIGOT EL

22.5 DEG EL

CONTINUE DOWN
TO SKEWED EL

SKEWED EL PER 1/D-5

B

2
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TRUCK PIT
-3.83

TRUCK PIT
96.17

TRUCK PIT
96.17

4
"

FLAT

2
'-
0
"

FOUR INTEGRAL 
STAINLESS OR PVC 
OR FRP LEGS 
ADJUSTABLE

SCH 40 PVC 
PRESSURE  ELBOW 
INTEGRAL TO TANK

3" SCH 40 PVC PIPE 
INTEGRAL TO TANK

3" SCH 40 PVC 
STANDPIPE BEVELED & 
SMOOTHED FOR EASE 
OF REMOVAL WHILE 
STILL FITTING CLOSELY

3" MAX ALL AROUND3'-0" WIDE

T
O

 2
'-
8
 1

/2
"

V
A

R
IE

S
 2

'-
6
"

4x3 
RUBBER 
COUPLING

1405.20
TO 1405.40

EL -1.33

13 1/2" BELOW 
DECKING 
EQUALS

1407.90 

CONTRACTOR'S 
WALLEYE REUSE PUMPS
PUMPS APPROX 6" DIA

4'-0"

3'-3"

3" STANDPIPE 
AND ELBOW

CONTRACTOR'S 
WALLEYE REUSE 
PUMPS APPRX 6" DIA

3" TANK DRAIN BELOW

LEG BELOW

9
"

9"

4" SCH 40 PVC 
COUPLING 
INLET OF TANK 
CENTERED 6 
1/2" BELOW 
TANK RIM

SIM
A

D-6

NOTE: PUMP 
DISCHARGE PIPES & 
PIPES OVER TANK ALL 
PER SHEET D-2 NOT 
SHOWN HERE OR A/D-6.

FIRST FLOOR
0' - 0"

RESTRAINED 
STAINLESS COUPLING 
ONTO ALUM PIPE STUB 
OF JAR RACK

SCH 40 DWV PVC 
STREET BEND

RESTRAINED SST 
COUPLING

SCH 40 DWV PVC 
BEND TO PIPE SST 
SET-SCREWED (NOT 
CEMENTED) TO TANK 
COUPLING

SCH 40 PVC COUPLING OF TANK

FLEXIBLE REMOVABLE SCH 40 
PVC 4" OW (DO NOT CEMENT)

RUBBER COUPLING

REMOVABLE SOLID 
PLATE OF PVC OR ALUM 
WITH FRAME TO FIT 
SCREEN SLOTS

REMOVABLE COVERS OF 
TANK FOR DARKENING 
(HALF TANK ONLY)

2
'-
6
"

2
'-
3
"

1
3
"

3
'-
0
"

6x4 RUBBER COUPLING 
OF TANK STANDPIPE

REMOVEABLE 4" SCH 40 PVC 
STANDPIPE OF TANK BEVELED 
& SMOOTHED FOR INSERTION 
EASE WITH NEGLIGIBLE 
LEAKAGE

4" OW 20" BFF 
CONTINUES THRU 
OLD PIT WALL PER D-2

6" OW UP THRU 6" 
THICK PATCHED CONC 
FLOOR WITH NON-
SWELLING ADHESIVE 
PIPE-TO-CONCRETE 
WATER-STOP MID-SLAB

6x4 FLAT ON BOTTOM 
ECCENTRIC REDUCER

1409.03

JAR RACK PER 
SHEET D-4

NOTE:
REMOVABLE VERTICAL SOLID PLATE(S), 
SCREEN(S) AND COVERS SHALL BE BY DNR.

4

D-6

1
'-
9
"

TWO 4" INLET 
COUPLINGS 
OF TANK

FOUR PAIR SCREEN 
SLOTS IN WALLS & FLOOR

A
R

O
U

N
D

3
" 

M
A

X
 A

L
L

5"

1
'-
9
"

1
'-
9
"

4" SCH 40 PVC TANK 
BOTTOM OUTLET COUPLING

3'-6"

1'-0"3"4'-9"6'-0"
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AQUACULTURE TANKS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

- 1" = 1'-0"

WALLEYE SUMP WIDTH SECTIONA

- 1" = 1'-0"

WALLEYE SUMP PLAN1

D-2 1" = 1'-0"

4 WALLEYE FRY TANK & PIPING SECTION

D-3 1" = 1'-0"

2 WALLEYE FRY TANK PLAN
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S

3"

3"

2"

2"

2"

2"

2
"

3
"

FACTORY
STANDED HEAT
EXCHANGER OF
SPLIT SYSTEM
HEAT PUMP

SCH 40 PVC SIDE
OUTLET
PRESSURE ELBOW

2" SINGLE UNION
BALL VALVE

2" SINGLE UNION
PVC BALL VALVE

TEMPERING PUMP

8x2 TEE

FLOW SWITCH OF
SPLIT SYSTEM
HEAT PUMP ON 
AT LEAST 27" OF 
STRAIGHT PIPE

3" TEMPERING BYPASS

TO O
XYGENATIO

N

COLUMNS

BLIND FLANGE
FOR BASE

SKEWED 8x3
CROSS

CONC PAD HEIGHT AS
NEEDED TO MATCH
FILTER OUTLER

FLANGED IRON
SIDE OUTLET
ELBOW

3" F
ROM

PARTIC
LE

FILTER

B
Y

P
A

S
S

 U
V

BUTTERFLY
TWICE AT 
UV

8
" 

F
L
A

N
G

E
D

S
T

A
T

IC
 M

IX
E

R

U
V

 V
E

S
S

E
L

UV CONTROL
PANEL ON
STRUT STAND

6" FLANGE
W/REDUCER
BUSHING TYP AT UV

PVC SPIGOT FLANGE

EL OR TEE TYPICAL

MALE THREADED 
ALUMINUM CHECK 
VALVE 3"

2x3 ALUMINUM BUSHING

SUBMERSIBLE PUMP

FPT PVC ELBOW

FPT PVC COUPLING

3" PVC 
BUTTERFLY 
VALVE

2"-C
W

1 1/2" HOSES (OF
CARBON FILTERS)
WITH MPT
ADAPTERS FOR
FIELD
CONNECTION

TRUE UNION BALL
VALVES WITH FPT
OUTLETS 8' AFF

CARBON FILTER
1" DRAIN VALVE

CARBON
FILTER

CARBON
FILTER

CARBON
FILTER2" WATER

METERS
EYE LEVEL

W
M

W
M

W
M

V-PORT BALL
VALVES 3 FT AFF

CONTINUE THRU
DECKING D-2

ONE LOOSE 60 FT
1" HOSE OF
THREE CARBON
FILTERS

ONE LOOSE
EDUCTOR OF THREE
CARBON FILTERS

45 DEG ELS

D
R

O
P

S
 C

L
O

S
E

T
O

 W
A

L
L

9' A
FF

1 1/2"

1 1/2"

1 1/2"

1 1/2"

1 1/2"

1 1/2"

2"

TANK INTEGRAL 2 1/2" SCH 40
PVC SLILP DRAIN COUPLING
WITH FIELD INSTALLED TAIL
PIPE TO 1/4" ABOVE FLOOR

GRATING/DECKING WITH
FIELD CUT 3" OPENING FOR
TAIL PIPE

FOUR LOCKABLE
CASTERS WITH
RUBBER WHEELS AND
STAINLESS STEEL OR
ALUMINUM OR GLASS
FIBER REINFORCED
PLASTIC BODY

3" MAX LIP 
WIDTH ALL 
AROUND

3" SCH 40 PVC EL
PER SHEET D-2

3' IN
SID

E
2' INSIDE

2
'-6

" O
V

E
R

A
L
L

H
E

IG
H

T

3" MAX ALL AROUND

6" 4'-0" 6"

TYPICAL RUBBER COUPLING

TYPICAL REMOVABLE 
STANDPIPE - SCH 40 
PVC BEVELED & FINE 
SANDED AT END FOR 
REMOVAL

THREAD 
ADJUSTABLE 
CORROSION 
RESISTANT TANK 
INTEGRAL LEGS

TANK INTEGRAL 2" 
SCH 40 PVC ELS

ONE OF TWO RECESSED 
SCREEN SLOTS IN WALL 
AND ACROSS FLOOR  
(SCREENS BY DNR)

4
"

3
5
" 

T
O

  
3
7
"

3"
TANK IS 5' LONG 
INSIDE AT TOP 
AND SHALL BE 
3' WIDE INSIDE 
AT TOP

2
'-
6
"

WEATHERTIGHT SURFACE
MOUNT ALUMINUM HATCH
TO MATCH PRECAST BOX

THREE PIPES
1409.20 TO
CENTERLINE

APPROX GRADE
1408.83

ONE OF TWO ESOCID
REUSE PUMPS

36" X 36" SQUARE
PRECAST MANHOLE
OR CATCH BASIN

1403.53

6" THICK BASE

NOTES:

1. INCUBATION

ROOM FF 1409.03

2. BOOT SEAL PIPES

PER MANHOLE

SPEC

LIFT OUT
CHECK
VALVE EA
PUMP

1 1/2"
STAINLESS
STEEL PIPE

EL TO QUICK
DISCONNECT
EA PUMP

1" CW PIPE
IN SOUTH
WALL

1 1/2" PUMPED
REUSE PIPE
GOES OUT THRU
CENTER OF WALL

2"
OVERFLOW
PIPE 8"
SOUTH OF
WALL
CENTER

TYPICAL GUIDE RAIL

1410.53
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PROCESS EQUIPMENT DETAILS

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

NOT TO SCALE

1 WALLEYE UV & TEMPERING WATER ISOMETRIC
NOT TO SCALE

2 WALLEYE REUSE PUMP DETAIL

NOT TO SCALE

3 CARBON FILTERS ISOMETRIC

A 08/21/2020 ISSUED FOR BID

D 01/15/2021 ISSUED FOR REBID

NOT TO SCALE-

4 FRY TRANSFER TANK (FIBERGLASS TANK, 2 REQ'D)

NOT TO SCALE-

5 MUSKY (ESOCID) FRY TANK AXIAL SECTION

NOT TO SCALE-

6 ESOCID REUSE PUMP STATION & PIPING
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FS

FS

FS

FS FS

FS FS

FS FS

T

T

T

FS FS

FS

J

FS

ICICIC

T

J
J

FS

FS

FS

ICICIC

J

DUPLEX MOTOR 
STARTER CONTROL 
PANEL WRP-5,6

DUPLEX MOTOR 
STARTER CONTROL 
PANEL WRP-3,4

DUPLEX MOTOR 
STARTER CONTROL 
PANEL WRP-1,2

PANEL D
PANEL D

PANEL D

HP-1

HP-2

HP-3

LCP

LCP

STARTER

PANEL D

PANEL D

ALARM 
PANEL

PANEL D

ALARM 
PANEL

3

ALARM 
PANEL

3

ALARM 
PANEL

3 6

6

6

LCP

PANEL D

STARTER

STARTER

U
V

-1

S
M

-1
S

M
-3

S
M

-2

U
V

-2
U

V
-3

?

SM-4

DCF-1

?

?

3

HP-1 HP-3 HP-4HP-2

T-STAT T-STAT T-STAT T-STAT

PANEL DPANEL DPANEL DPANEL D

ERP-1

ERP-2

2

DUPLEX PUMP 
CONTROLLER

ALARM 
PANEL

PANEL D

3

5

5

5

(3) TP 
COMBINATION 
STARTERS
(2 BELOW)

MDP

MDP

PANEL D

(6) WRP SPEED 
CONTROLLERS 
(3 BELOW)

4

TO WRP 
VFD

6

5

ALARM PANEL 
(EXISTING)

2

3

4

4

3

3

4

2
2

7

7

7

(6) WRP 
DISCONNECTS 
(3 BELOW)

HP-4

TP-4 COMBINATION STARTER

LOW

LOW

LOW LOWHIGH

LOWHIGH

LOWHIGH

GFCI
WP

GFCI
WP

GFCI
WP

LOW

LOWHIGH

GFCI
WP

7

GFCI
WP

UV-4

PANEL D

PANEL D

HX-4

STARTER

H
X

-1
H

X
-2

H
X

-3

WRP-1

WRP-2

WRP-3

WRP-4

WRP-5

WRP-6

D:18,20,22

D:24,26,28

D:30,32,34

PROVIDE 
DISCONNECTS 
WITH AUXILIARY 
CONTACT KIT FOR 
VFD INTERLOCK

LCP

PRELIMINARY
NOT FOR 

CONSTRUCTION 
OR 

RECORDING
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POWER PLAN

Spirit Lake Fish Hatchery
Upgrade for RAS - REBID

1/4" = 1'-0"

POWER PLAN

KEY NOTES

1. COORDINATE WITH ARCHITECT FOR REMOVAL OF 
EXISTING CABINETRY. RE-LOCATE CONDUIT/WIRE AND 
RECEPTACLES/SWITCHES AS DIRECTED BY OWNER.

2. 3/4"C WITH 6#12, 1#12 GND AND 4#14, AND 3/4"C WITH 8#
14 TO PUMP CONTROLLER.

3. 1/2"C WITH 2#14 TO EXISTING ALARM PANEL. WIRE 
FLOAT SWITCHES IN SERIES TO ALARM UNDER 
ABNORMAL CONDITION.

4. INSTALL REMOTE WRP PUMP SPEED CONTROL 
DEVICES. COORDINATE WITH OWNER FOR EXACT 
LOCATION. PROVIDE 1/2"C WITH 3#14 FROM EACH 
REMOTE INSTRUMENT TO THE VFD CONTROLLER. 
CONFIRM LOCATION WITH OWNER.

5. 1/2"C WITH 1#16 TSP FROM THERMOSTAT TO HEAT 
PUMP.

6. PROVIDE RECEPTACLE FOR OWNER-FURNISHED, RACK-
MOUNTED LIGHT.

7. PROVIDE FOUR-FLOAT SYSTEM: LOW/HIGH/LEAD/LAG.

#

GENERAL NOTES

1. FIELD-ADJUST EQUIPMENT TO AVOID 
INTERFERENCES.

2. ALL WIRING TO BE THWN #12 AWG CU UNLESS 
OTHERWISE NOTES.

3. INDOOR DRY LOCATIONS EQUIPMENT SHALL BE 
NEMA 1 W/ EMT CONDUIT. OUTDOOR EQUIPMENT 
SHALL BE NEMA 3R WITH RGS OR RAC CONDUIT. 
INDOOR WET LOCATIONS (NEAR WELLS OR WATER) 
SHALL BE NEMA 4X OR WITH RGS OR RAC.

A 08/21/2020 ISSUED FOR BID

C 09/11/2020 ADDENDUM 2

D 01/15/2021 ISSUED FOR REBID
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ATS

MAIN DISTRIBUTION PANEL - MDP (EXISTING)
208/120V, 600A, 65kA

600A, 3P

200A, 3P 200A, 3P 200A, 3P 225A, 3P

PANEL A PANEL B PANEL C
(XFMR T1)

PANEL D
208/120V, 225A, 42kA

40A, 3P 20A, 3P 20A, 2P 20A, 3P 20A, 3P 20A, 2P 20A, 2P 20A, 1P 20A, 1P

DUPLEX
LCP

DUPLEX
LCP

CONTROLUV-1

HP-1 HP-4

3.0

WRP-1 WRP-2

TYP. OF 3

0.5

ERP-1

0.5

TP-1ERP-2 TP-4

1 0.5

RECEPT

4#4/0, 1#4G, 3"C

3.0

TYP. OF 3

TYP. OF 3

TYP. OF 4

3#8, 1#10G, 3/4"C

1

FVNR FVNR

B

2
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G

R

R

R

HI

G

R

R

R

LO

RTM

WRP-1 WRP-2

RESET

RTM

ENGRAVED LEGEND
PLATES, TYP.

VFD KEYPAD/DISPLAY

ON-OFF, 2 POSITION SELECTOR
SWITCH & RTM METER

PUMP "RUN" INDICATOR LIGHT

"OVER TEMP" INDICATOR LIGHT

"FAULT" INDICATOR LIGHT

WET WELL HIGH LEVEL
ALARM  INDICATOR LIGHT

LEVEL ALARM RESET PUSH BUTTON

WET WELL LOW LEVEL ALARM INDICATOR LIGHT

NEMA 1 HINGED COVER ENCLOSURE DISCONNECT HANDLE

WALLEYE REUSE
PUMP STATION

2
-

WRP - WALLEYE REUSE PUMP STATION CONTROL PANEL
NOT TO SCALE

REMOTE - SPEED SELECT
POTENTIOMETER

(ONE PER PUMP)
COORDINATE WITH
OWNER FOR LOCATION

SPEED SELECT POTENTIOMETER

LR

L1

L2

L3

T1

T2

T3

200VA
CPT

xo
CR5

RTM

CR6

WRP-1
1-1/2 H.P.

208 VOLT,
3Ø

FAULT

10V COMMON

GROUND

TD1 & TD2 - TIME DELAY
ON OPERATE, ADJSTABLE
0-60 SEC., SET TD1 @ 10
SEC. & TD-2 @ 20 SEC.

WRP-1

120V

R

ON OFF
xo

NEMA 1 HINGED COVER ENCLOSURE WITH TWO VFD'S

TO
WRP-2
VFD

TEMP. SWITCH TO
CONTROLLER

CR1

COOLING
FAN

COOLING
T-STAT

HI LEVEL

LO LEVEL

CR3RESET

3% LINE REACTOR

OUTDOOR JUNCTION
BOX WITH POWER
TERMINALSDISCONNECT HANDLE

FLOAT SWITCH, WRP-1
TD1

FLOAT SWITCH, WRP-2
TD2

CR5

G

RUN

CR2 TD1 CR6 CR7

CR7

R

19

32

8

4 5

LINE
VOLTAGE

OVER TEMP

TEMPERATURE
SWITCH

PUMP CONTROLLER WITH
OVER-TEMP INPUTS.

REPEAT
FOR PUMP
WRP-2

(CR9 FOR WRP-2)

(CR8 FOR WRP-2)

CR2

CR6

CR7

CR8

CR10

2#14 TO
AJB

VARIABLE FREQUENCY
DRIVES, 2 REQUIRED:
14-AMPS CONTINUOUS
MIN. RATING, EA.

+10V REFRENCE

ANALOG INPUT 0 (+)

ANALOG INPUT 0 (-)

KEYPAD/DISPLAY
MOUNTED IN FACE OF
ENCLOSURE (ONE
PER VFD)

REMOTE SPEED SELECT
POTENTIOMETER (ONE
PER PUMP)
COORDINATE WITH
OWNER FOR LOCATION

+24VDC

DIGITAL INPUT

24V COMMON

DIGITAL INPUT COMMON

PUMP CORD

FAULT

RUN

CR1

CR2

CR3

R

HIGHCR1

CR4
CR4

R

LOWCR2

WRP-1

WRP-2

1
-

WRP - WALLEYE REUSE PUMP CONTROL PANEL - WIRING DIAGRAM
NOT TO SCALE

10V COMMON

+10V REFRENCE

ANALOG INPUT 0 (+)

ANALOG INPUT 0 (-)

LOCAL SPEED SELECT
POTENTIOMETER (ONE
PER PUMP)
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REUSE
PUMP WET
WELL

11
4" CONDUIT FOR FLOAT CORDS

11
2" CONDUIT FOR PUMP CORDS

OUTDOOR, HINGED COVER NEMA 3R
JUNCTION BOX WITH TERMINAL
STRIPS FOR WIRING CONNECTIONS

1
2"C, 2 #14 TO AJB,

REUSE PUMP ALARM
208V, 3Ø

CP

REUSE PUMP
STATION DUPLEX
PUMP CONTROL
PANEL

3
4" CONDUIT, 8 #14

1" CONDUIT, 6 #12, 8 #14 & #12 GRD

FLOAT SWITCHES

HIGH LEVEL ALARM

OPERATING RANGE

BACKWASH PUMPS,
2 @ 0.5 H.P., 208V, 3Ø

LOW LEVEL ALARM

WALLEYE REUSE PUMP
STATION WET WELL

11
2" CONDUIT FOR PUMP CORD

11
4" CONDUIT FOR FLOAT CORDS

HINGED COVER NEMA 4X JUNCTION
BOX WITH TERMINAL STRIPS FOR
WIRING CONNECTIONS

1
2"C, 2 #14 TO AJB208V, 3Ø

WALLEYE REUSE
PUMP STATION
CONTROL PANEL

MANUFACTURER'S PUMP CORDS
SHALL BE LONG ENOUGH TO
EXTEND TO JUNCTION BOX

REUSE PUMPS

WRP-1 WRP-2

WRP-2, ON-OFF

LOW WATER ALARM

WRP-1, ON-OFF

HIGH WATER ALARM

FLOAT SWITCHES

CP

FS-1

FS-2

FS-3

FS-4

CONDUIT SEAL-OFFS, TYP.

CONDUIT SEAL-OFFS, TYP.

NOTE:
DUPLEX CONTROLLER PROVIDED
BY PUMP MANUFACTURER

ON OFF
xo

M3
RTM

TIME DELAY
ON RESTART

RUN (PUSH TO TEST)

EXISTING WELL
EST. 1 HP

100VA CPT

M1

M1

M1

MCP

208V, 3Ø

NEMA SIZE 1
COMBINATION
STARTER IN NEMA 1
ENCLOSURE

120V

TIME DELAY ON,
SET FOR 15 SEC.

OLTD1

RUN TIME METER PANEL "D"
120/208V.

3Ø, 4W
(MDP)

PANELBOARDS

WRP-1
208V, 3Ø

(PANEL D)

MACHINE ENGRAVED
LAMINATED PLASTIC.
BLACK 1/2"H
LETTERING,
WHITE BACKGROUND

MACHINE ENGRAVED
LAMINATED PLASTIC.
BLACK 1/4"H LETTERING,
WHITE BACKGROUND

SIZE OF NAMEPLATE TO BE
COMMENSURATE WITH
LETTERING, TYPICAL

RIVETS,
TYPICAL

SOURCE OF FEED

STARTERS
SAFTEY SWITCHES
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TP-1 WIRING DIAGRAM
TEMPERED WATER PUMP
NOT TO SCALE
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ESOCID REUSE PUMP STATION - BLOCK DIAGRAM
NOT TO SCALE

2
-

WALLEYE REUSE PUMP STATION - BLOCK DIAGRAM
NOT TO SCALE

OTHER WRP PUMP STATIONS ARE SIMILAR

4
-

HATCHERY ALARM DETAIL
NOT TO SCALE

FROM ALARM
JUNCTION
BOX: 16#14

5
-

NAME PLATES DETAIL
NOT TO SCALE

COMPRESSION CORD
CONNECTORS, TYP.

CAST JUNCTION BOX,
CONDUIT SUPPORTED

PIPE
MOUNTED SS
STAND-OFF
PIPE CLAMPS,
TYP.

1" SS PIPE

PLASTIC CABLE
TIES, TYP.

HIGH WATER
ALARM

LOW WATER
ALARM

4 3/4" DIA
SS EPOXY

CONCRETE
ANCHORS,

TYP

CONCRETE
STRUCTURE

LEVEL FLOAT
SWITCH, TYP
FOR (2)

SS HOSE CLAMP
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LEVEL SWITCH MOUNTING BRACKET
NOT TO SCALE
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