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DEPARTMENT OF CORRECTIONS RESIDENTIAL FACILITY 

1401 S 17TH AVE, 

MARSHALLTOWN, IA 50158 
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S. 17th AVE

(E)3" WELL WATER LINES ESTIMATED
48" BELOW GRADE. REUSE FOR NEW

GEOTHERMAL FIELD

ABANDON (E)WELLS

GEOTHERMAL SUPPLY
AND RETURN PIPING

GEOTHERMAL
TRENCH
LOCATION

300'-0"

GEOTHERMAL
VAULT

NEW 3" GTS/R
ABANDON (E)GEO
DISCHARGE

ESTIMATED
PROPERTY
EXTENTS

96'-11"

DISCONNECT
(E)WELL PIPING TRENCH

SUMP DISCHARGE. PROVIDE
SCREENED COVER AT TERMINATION
SIMILAR TO EXISTING.

REMOVE TREES
AS NECESSARY

PRIOR TO CONNECTING TO THE
EXISTING PIPING, CONTRACTOR
SHALL PRESSURE TEST THE
EXISTING PIPING FROM THIS
POINT TO THE BUILDING PER
THE SPECIFICATION.

43'-6"

E(C)

W(C)

G(C)

San(D)

OH E

T(C)

FO(C)

ALLIANT ENERGY
BURIED ELECTRIC

MARSHALLTOWN WATER WORKS
BURIED WATER LINE

CENTURYLINK
BURIED TELEPHONE

ALLIANT ENERGY
BURIED GAS

CITY OF MARSHALLTOWN
SANITARY SEWER

OVERHEAD ELECTRIC

HEART OF IOWA
BURIED FIBER

GEOTHERMAL SITE PLAN
1" = 30'-0"1

NUMBERED HEADER FOR INDICATED GROUP OF WELLS

EXISTING TEST WELLS, FULLY GROUTED INCLUDING 1" LOOP

HORIZONTAL BORE/WELL NUMBER 

HORIZONTAL WELL 15' BELOW GRADE

HORIZONTAL WELL 30' BELOW GRADE

CONTRACTOR'S REQUIRED POST-PROJECT AS-BUILT SHALL INDICATE SIZES OF ALL

140 GPM TO/FROM WELLFIELD THROUGH 28 HORIZONTAL BORES = 5 GPM PER 1" WELL LOOP

DO NOT EXCEED TYPICAL POLYETHYLENE SIZING: 
A)   U-TUBE AND TAKEOFF/RUNOUT TO EACH INDIVIDUAL WELL: 1" SDR 11

REFER TO DETAIL BELOW FOR SIZES OF HEADER PIPING.
3.

1.

2.

B)

PIPING INSTALLED, INCLUDING ACTUAL WELL LOCATIONS RECORDED BY GPS.

PIPING INSTALLED, INCLUDING ACTUAL WELL LOCATIONS RECORDED BY GPS.

HEAT TRANSFER FLUID TO BE 30% PROPYLENE GLYCOL.4.

1. HORIZONTAL BORES AS SHOWN REFLECT TWO INSTALLATION PLANES, 15+', 30+'  BELOW
GRADE PER DETAIL ON THIS SHEET.

2. CONTRACTOR SHALL COMPLETE A BORING LOG (INCLUDED IN THE PROJECT SPEC) FOR EACH
WELL DRILLED, INDICATING BORE NUMBER (I.E. 'A1'), FINAL DEPTH, FEET OF CASING REQUIRED,
DATE COMPLETED (INCLUDING GROUT). LOGS SHALL BE COMPLETED DAILY AND SUBMITTED
MONTHLY WITH GC'S PAYMENT APPLICATION.

3. EACH WELL SHALL HAVE U-TUBE INSTALLED AND FULLY GROUTED INCLUDING PLUG, AT THE
TIME OF DRILL RETRACTION.  BORED WELLS NOT COMPLETED INCLUDING PLUG AT THE TIME
OF DRILL EXTRACTION SHALL BE DONE SO AT THE CONTRACTOR'S RISK.

4. ALL PIPING WITHIN HORIZONTAL TRENCHES SHALL BE MARKED BY GEOTHERMAL MARKING
TAPE AND TRACING WIRE PER PROJECT SPEC. LARGER TRENCHES CONTAINING MULTI PIPES
SHALL HAVE TRENCH LIMITS SIMILARLY MARKED.

5. GTS = GEOTHERMAL SUPPLY (FROM WELL FIELD TO BUILDING)
 GTR = GEOTHERMAL RETURN (FROM BUILDING TO WELL FIELD)

6. HEADER NUMBERS SHALL BE MAINTAINED AND IDENTIFIED BY SUPPLY AND RETURN PAIR
INSIDE NEW VAULT.  CONTRACTOR SHALL PROVIDE THE OWNER WITH (3) THREE COPIES OF A
LAMINATED HEADER INDEX WITH CORRESPONDING FLOWS.

7. CONTRACTOR SHALL ENSURE INSTALLATION OF COMPLETE CLOSED LOOP SYSTEM IS IN
COMPLIANCE WITH IGSHPA CLOSED LOOP AND GROUND SOURCE HEAD PUMP
RECOMMENDATIONS.

8. ALL EXTERIOR HORIZONTAL DISTRIBUTION PIPING SHALL BE MINIMUM 15'-0" BELOW GRADE
AND REFLECT SITE CONTOURS.

9. TEMPORARY ELECTRIC FOR A SINGLE CONSTRUCTION TRAILER MAY BE ROUTED FROM THE
MAIN BUILDING; ALL CONNECTIONS, WIRING, ETC. SHALL BE BY THE CONTRACTOR.

10. ALL FIELD WORK AND EQUIPMENT SHALL BE COMPLETELY ENCLOSED WITHIN ORANGE
SAFETY/CONSTRUCTION FENCE TO PREVENT UNWARRANTED CONTACT WITH BYSTANDERS,
PRIMARILY VISITORS ACCESSING THE MAIN BUILDING VIA THE FIELD.  COORDINATE THE SILT
FENCE WITH THE CONSTRUCTION FENCE. ALL FENCES SHALL BE PROVIDED AND MAINTAINED
BY CONTRACTOR.

11. CONTRACTOR SHALL REVIEW ALL SITE-REALTED SPECIFICS, INCLUDING VARYING CONTOURS,
TO GAIN REQUIRED KNOWLEDGE OF SITE COMPLEXITIES.

12. NOMINAL LENGTH OF HORIZONTAL LOOPS INSTALLED IS 300' MINIMUM; ACTUAL LENGTH MAY
INCREASE TO PROVIDE ACCEPTABLE ENTRY/EXIT LOCATIONS FOR DRILL HEAD AND LOOP
INSERTION.

13. REMOVE AND DISCHARGE OFFSITE ALL BOREHOLE CUTTINGS, SETTLING PIT ROCK, GROUTING
PRODUCTS AND DRILLING MUD. OVEREXCAVATE BACKFILL AND PROVIDE ADDITIONAL TOPSOIL
AS NECESSARY TO REDEEM SITE TO ORIGINAL CONDITION. OWNER'S REPRESENTATIVE AND
ENGINEER SHALL REVIEW THE FINISHED SITE PRIOR TO ANY TOPSOIL REDISTRIBUTION FOR
SEEDING RESTORATION.

14. IF SUBSTANTIAL WATER IS ENCOUNTERED DURING DRILLING, A SERIES OF SETTLING PITS
WITH FILTERING ROCK AND FINAL CLOTH FILTER WILL BE REQUIRED TO CLEANSE DISCHARGE
PRIOR TO DEWATERING THE SITE. FOR THIS PURPOSE, SUBSTANTIAL WATER SHALL BE
DEFINED AS WATER NOT NATURALLY RE-ABSORBED ONSITE.

15. SITE DEWATERING SHALL BE ACCOMPLISHED BY EITHER:
15.1. TRUCKING ALL SITE-GENERATED WATER TO AN APPROPRIATE LOCATION OFFSITE OR
15.2. BY PUMPING CLEANLY FILTERED WATER FROM THE LAST SETTLING PIT TO THE CITY'S

STREET STORMWATER INLET. IF FREEZING CONDITIONS DO NOT EXIST WHILE PUMPING,
DISCHARGE MAY BE DIRECTLY TO THE STREET, TO GRAVITY-FLOW TO THE STORM INLET;
IF FREEZING CONDITIONS DO EXIST, DISCHARGE HOSE SHALL BE THE ENTIRE DISTANCE
AND DISCHARGED DIRECTLY INTO THE INLET. DISCHARGE HOSE SHALL BE RECOILED
BACK TO PROPERTY DAILY. CONTRACTOR SHALL BRIEF CITY ENGINEERING PRIOR TO
PUMPING, IN PART TO APPRISE THE CITY OF ANTICIPATED SCHEDULE. CITY ENGINEERING
WILL PERIODICALLY INSPECT THE STREET AND STORM WATER INLET AND NOTIFY THE
CONTRACTOR OF EXCESSIVE SEDIMENT COLLECTION AND CORRECTIVE ACTION TO
PREVENT FURTHER ACCUMULATION AND REMOVAL OF SAME.

16. REFER TO SPECIFICATION SECTION 23 8144 FOR TRENCHING/BACKFILLING REQUIREMENTS
AND FLUSHING/PURGING REQUIREMENTS OF EXTERIOR PIPING.

1. NOTIFY UTILITY COMPANIES WHOSE FACILITIES ARE SHOWN ON THE PLANS OR KNOWN  TO BE WITHIN
CONSTRUCTION LIMITS OF THE SCHEDULE PRIOR TO EACH STAGE OF  CONSTRUCTION.

2. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL UNCOVER EXISTING UTILITIES AT  CRITICAL
LOCATIONS TO VERIFY EXACT HORIZONTAL AND VERTICAL LOCATION.

3. IOWA CODE 480, UNDERGROUND FACILITIES INFORMATION, REQUIRES VERBAL NOTICE  TO IOWA
ONE-CALL 1-800-292-8989, NOT LESS THAN 48 HOURS BEFORE EXCAVATING,  EXCLUDING WEEKENDS
AND HOLIDAYS.

4. NO WORK SHALL BE PERFORMED BEYOND THE PROJECT LIMITS WITHOUT PRIOR  AUTHORIZATION
FROM THE OWNER'S REPRESENTATIVE.

5. ALL PUBLIC CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE APPROPRIATE  CITY METROPOLITAN
AREA STANDARD SPECIFICATIONS, LATEST EDITION, UNLESS OTHERWISE NOTED ON THE DRAWINGS.

6. PROTECT EXISTING UTILITIES DURING CONSTRUCTION.

7. MAINTAIN POSITIVE DRAINAGE ON THE SITE THROUGHOUT THE PROJECT DURATION.

8. ADJUST ALL VALVES, MANHOLES, CASTINGS, GAS VENTS, ETC., TO MATCH THE NEW  SURFACE.
ADJUSTMENT SHALL BE COORDINATED WITH THE UTILITY COMPANIES AND THE  COST FOR ALL
ADJUSTMENTS SHALL BE INCIDENTAL TO THE CONSTRUCTION.  AT NO  ADDITIONAL COST TO THE
OWNER, REPAIR ANY DAMAGE TO SAID STRUCTURES AND  APPURTENANCES THAT OCCUR DURING
CONSTRUCTION.

9. CONTRACTOR SHALL REFER TO MECHANICAL PLANS FOR BUILDING DIMENSIONS, STOOP  SIZES AND
LOCATIONS, AND BUILDING UTILITY ENTRANCE LOCATIONS AND ELEVATIONS.

10. SITE CLEAN-UP SHALL BE PERFORMED ON A DAILY BASIS.  SIDEWALKS, PARKING  LOTS, ROADWAYS,
ETC. SHALL BE KEPT CLEAN AT ALL TIMES.

11. ALL OPEN EXCAVATIONS SHALL BE PROTECTED.

12. REPLACE ANY PROPERTY MONUMENTS REMOVED OR DESTROYED BY CONSTRUCTION.   MONUMENTS
SHALL BE SET BY A LAND SURVEYOR REGISTERED TO PRACTICE IN THE  STATE OF IOWA.

13. CONTROL DUST SPREADING FROM ALL WORK AND STAGING AREAS.

14. ANY WORK REQUIRED TO COMPLETE THE SCOPE OF THIS PROJECT BUT NOT SET  FORTH AS A
SPECIFIC BID ITEM, SHALL BE CONSIDERED INCIDENTAL TO THE PROJECT.   NO ADDITIONAL
COMPENSATION SHALL BE ALLOWED FOR THE COMPLETION OF THIS WORK.

15. ANY EXISTING FACILITIES (CURBS, PAVEMENT, UTILITIES, ETC.) THAT THE  CONTRACTOR'S OPERATIONS
DAMAGE SHALL BE REPAIRED BY THAT CONTRACTOR AT  HIS/HER COST.

16. THE CONTRACTOR SHALL PROVIDE SITE-CONSTRUCTION STAKING AND GRADING STAKING, THE COST
OF ANY ADDITIONAL STAKING DUE TO RESETTING OF DESTROYED STAKES SHALL BE PAID BY THE
CONTRACTOR.

17. CONTRACTOR SHALL PROVIDE COMPACTION TESTING FOR EVERY 100'-0" OF MAJOR  TRENCH, AND ACC
& PCC WHEREVER ENCOUNTERED; TEST RESULTS SHALL BE SUBMTTED  TO THE ENGINEER FOR
REVIEW.

18. FINAL RESTORATION (HYDROSEEDING) SHALL COMMENCE ONLY  UPON OWNER/ENGINEER REVIEW AND
APPROVAL OF FINAL GRADING.
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TUNNEL

RELOCATE AIR SEPARATOR
(D)EXPANSION TANK

(D)TRIPLE-DUTY
VALVE - ONE FOR
EACH PUMP

(D)2x CIRC. PUMP

(D)HEX

4" GTS/R

3" GTS/R

(E)WH-1

WATER TO WATER
HP SERVING
RADIANT FLOOR

FREEZER AND
COOLER COND. UNIT.

(E)FD

(E)FD

(E)FD

3" GTS

6" PVC

(E)GREASE
INTERCEPTOR

B001

B002

B003

(E)ELECTRICAL
EQUIPMENT

M02

TUNNEL

B001

B002

B003

TUNNEL

4" GTS/R

3" GTS/R

(E)WH-1

WATER TO WATER
HP SERVING
RADIANT FLOOR

FREEZER AND
COOLER COND. UNIT.

(E)FD

(E)FD

(E)FD

(E)GREASE
INTERCEPTOR

B001

B002

B003

(E)ELECTRICAL
EQUIPMENT

P-1 P-2
M01

M02

INFILL OPENING PER
DETAIL 9 ON THIS
SHEET

GF-1

ET-1

RELOCATED AIR
SEPARATOR

4" GTS/R

INSTALL 3-WAY
VALVE

(E)3"
GTS/R

DASHED AREAS
INDICATE SERVICE
CLEARANCE

4" GTS

1" GTS

1" GTS

SUGGESTED
LOCATION FOR
DIFFERENTIAL
PRESSURE SENSOR

CONCRETE INSERT

STRUT MOUNTED PIPE GUIDE

INSUL.

PIPE

SHEET METAL SHIELD

6" LONG FIRE TREATED HARDWOOD
BLOCKS SHAPED TO FIT PIPE & SHIELD

DOUBLE NUT & FLAT WASHER (TYP)

STRUT

SHIELD SCHEDULE
2" & SMALLER - 16 GAGE
2-1/2" TO 6" - 14 GAGE
8" & LARGER - 12 GAGE
LENGTH OF SHIELD TO BE AT
LEAST 6" LONGER THAN THE
OUTSIDE DIA. OF THE INSULATION

NOTES:
1.  SIZE STRUT AND CLAMP TO ADEQUATELY SUPPORT LOAD
2.  STRUT SHALL BE EPOXY PAINTED.
3.  FIBERGLASS PIPING REQUIRES MANUFACTURERS RECOMMENDED SADDLE.

AIR SEPARATOR

3/4"

GLYCOL FEEDER

EXPANSION
TANK

RETURN FROM
LOOP/WELL FIELD

ECCENTRIC
REDUCER (TYP.)

1" DRAIN VALVE

1" ANTI-SIPHON LOOP.
TAKE LOOP OFF SIDE OF
PIPE; NOT TOP OR
BOTTOM.

TO DISTRIBUTION
PUMPS

ISOLATION VALVE (TYP.)

CHECK VALVE

AUTOMATIC AIR VENT

GAUGE (TYP)
INVERT ECCENTRIC

REDUCER AS REQUIRED

FLEX CONNECTOR (TYP)

STRAINER W/ BLOW
DOWN VALVE & CAP

ISOLATION VALVE (TYP)

P&T PORT (TYP)

CIRCUIT SETTER

THERMOMETER

STRAIGHT
ECCENTRIC
INCREASER AS
REQUIRED

IN-LINE PUMP

FLOOR MOUNTED PUMP
SUPPORT

TYPE-A
8" OR LARGER

TYPE-B
6" OR SMALLER

TYPICAL ELEVATION

ROD

HANGER

INSULATION

~C PIPE

SHEET METAL SHIELD

PIPE AND HANGER

6" LONG HARDWOOD
BLOCKS SHAPED TO FIT

HANGER

ROD

~C PIPE

~C PIPE

2" AND SMALLER:

2 1/2" TO 6":

8" AND LARGER:

LENGTH OF SHIELD TO BE AT
LEAST 6" LONGER THAN THE
OUTSIDE DIAMETER OF THE
INSULATION

12 GAGE

14 GAGE

16 GAGE

SHIELD SCHEDULE

6" LONG HARDWOOD
BLOCKS SHAPED TO
FIT PIPE AND HANGER

2. STRUT SHALL BE EPOXY PAINTED.

SHIELD SCHEDULE:
2" & SMALLER - 16 GAGE
2-1/2" TO 6" - 14 GAGE
8" & LARGER - 12 GAGE

LENGTH OF SHIELD TO BE AT
LEAST 6" LONGER THAN THE
OUTSIDE DIA. OF THE INSULATION

6" LONG HARDWOOD BLOCKS
SHAPED TO FIT PIPE & SHIELD

PIPE

SHEET METAL SHIELD

INSUL.

ADJUSTABLE HANGER ROD

NUT & FLAT WASHER (TYP)

1. SIZE STRUT AND CLAMP TO ADEQUATELY SUPPORT LOAD
NOTES:

STRUT

STRUT MOUNTED PIPE GUIDE

DEMOLISH HEX

DEMOLISH PIPING

DEMOLISH GEO PIPE

WHERE EMBEDDED METAL SLEEVE EXISTS, CORE DRILL HOLE BIG ENOUGH TO REMOVE
FLANGE. ASSUME FLANGE IS 2" LONG ALONG ENTIRE PERIMETER OF OPENING. MAINTAIN 6"
BETWEEN OTHER CORE DRILLS. IF STEEL FLANGE REMAINS AND CANNOT BE REMOVED
WITHOUT DAMAGING OTHER OPENINGS, APPLY CORROSION INHIBITING MATERIAL TO
EXPOSED STEEL AND PLACE WATERSTOP ON OUTSIDE FACE OF PLATE WHILE MAINTAINING
WATERSTOP MANUFACTURER RECOMMENDED COVER.

USE THIS DETAIL TO INFILL
EXISTING OPENINGS,
UNLESS NOTED OTHERWISE

CONCRETE INFILL W/ INTEGRAL
WATERPROOFING ADMIXTURE
PER SPECIFICATIONS

COAT SURFACE W/
BONDING AGENTINTERIOR

IF MAXIMUM DIMENSION OF OPENING IS 8" OR LESS, REPLACE #4
BARS WITH (3) 1/4"Ø STAINLESS STEEL THREADED RODS DRILLED
AND EPOXY SET WITH 4" EMBEDMENT

#4 BARS @ 8" OC
AROUND PERIMETER
WITH 5" EMBEDMENT

EXISTING
CONCRETE ROOF,
FLOOR, OR WALL

KEYNOTES
KEY NOTE

M01

CONNECT WATER COOLED
FREEZER AND COOLER TO
DOMESTIC WATER DURING
CONSTRUCTION. PIPE DRAIN TO
(E)FD. RECONNECT TO
GEOTHERMAL SYSTEM AFTER
SYSTEM IS OPERATIONAL.

M02 GTS/R UP TO HEAT PUMP ON
FLOOR ABOVE.

INSTALL TEE AND ISOLATION VALVE.
CONNECT TO DOMESTIC COLD WATER

INSTALL TEE AND ISOLATION VALVE.
PIPE DRAIN TO FLOOR DRAIN.

TO DOMESTIC COLD WATER

TO WATER COOLED EQUIPMENT

WATER LINES TO DOMESTIC COLD
WATER ARE TEMPORARY. REMOVE
PIPING AT THE END OF PROJECT. NEW
VALVES SHOWN SHALL HAVE LOCK
OUT/TAG OUT CAPABILITY. VALVES ARE
TO REMAIN.

BASEMENT MECHANICAL DEMOLITION PLAN
1/4" = 1'-0"

BASEMENT MECHANICAL NEW PLAN
1/4" = 1'-0"

PUMP SCHEDULE

MARK GPM FT HD HP

ELECTRICAL

DESIGN BASIS REMARKSV PH
P-1 140 180 10 208 3 TACO KS-2007D 1, 2, 3

P-2 140 180 10 208 3 TACO KS-2007D 1, 2, 3

1. 30% PROPYLENE GLYCOL

2. PUMP SIZED FOR 140 GPM, BALANCE PUMP TO 125 GPM.

3. PROVIDE FLOOR MOUNTED STAND.

4'0 4'0

WALL MOUNTED TYPE HANGER DETAIL
N.T.S.3 AIR SEPARATOR/BLADDER TYPE EXP. TANK W/ GLYCOL FEEDER DETAIL

N.T.S.4 PIPING DIAGRAM - IN-LINE PUMP
N.T.S.5

1 2

INSULATED PIPE HANGER DETAIL
N.T.S.7 TRAPEZE TYPE HANGER DETAIL

N.T.S.8 INFILL EXISTING OPENING DETAIL
N.T.S.9

WATER COOLED EQUIPMENT PIPING DIAGRAM
N.T.S.11

EXPANSION TANK SCHEDULE

MARK TYPE
TANK CAPACITY

(GAL)
ACCEPTANCE

CAPACITY (GAL)DESIGN BASIS REMARKS

ET-1 BLADDER 67 34 TACO
CBX254-125 1

1. 30% PROPYLENE GLYCOL

2. PRECHARGED TO 12 PSI.

GLYCOL FEEDER SCHEDULE

MARK
CUT-IN PRESSURE

(PSI)
CUT-OUT PRESSURE

(PSI) GPM HP

ELECTRICAL

DESIGN BASIS REMARKSV P
GF-1 10 - 45 20 - 60 1.5  1/3 120 1 NEPTUNE G-50-1 1

1. 30% PROPYLENE GLYCOL

NOTE:
CONTRACTOR TO FLUSH AND FILL PIPING
WITHIN BUILDING.
ESTIMATED BUILDING PIPING: 330 GALLONS.

PRIOR TO FLUSHING, CONTRACTOR SHALL
DISCONNECT THE FLEX HOSES FROM THE
EXISTING HEAT PUMPS (APPROXIMATELY 16
TOTAL) AND CONNECT THEM TOGETHER.
RECONNECT FLEX HOSES TO THE HEAT
PUMPS PRIOR TO FILLING THE SYSTEM.

REFER TO SPECIFICATION SECTION 23 2500
FOR CLEANING/FLUSHING/FILLING
REQUIREMENTS FOR INTERIOR PIPING.
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EXISTING HEAT EXCHANGER
N.T.S.10

EXISTING GEOTHERMAL DISCHARGE PIPE
N.T.S.6
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P1

P2

VFD

VFD

GTS

BO - LOOP WATER PUMP 1 START/STOP

AO - LOOP WATER PUMP 1 VFD SPEED

BI - LOOP WATER PUMP 1 VFD FAULT

BO - LOOP WATER PUMP 2 START/STOP

AO - LOOP WATER PUMP 2 VFD SPEED

BI - LOOP WATER PUMP 2 VFD FAULT

BI - LOOP WATER PUMP 2 STATUS

BI - LOOP WATER PUMP 1 STATUS

GTS

GTR GTR

AI - BUILDING LOOP WATER RETURN TEMP

AI - BUILDING LOOP WATER
SUPPLY TEMP
BI - BUILDING LOOP WATER

FLOW STATUS

T

T

M

M

CT

CT

AO - BYPASS VALVE

M

1. GEOTHERMAL PLANT LOOP MONITOR AND PUMPS (TYPICAL OF 1)

THE FOLLOWING LOOP WATER CONDITIONS SHALL BE MONITORED:
· BUILDING FLOW STATUS.
· SUPPLY TEMPERATURE (BUILDING AND FIELD).
· RETURN TEMPERATURE (BUILDING AND FIELD).
· BUILDING LOOP DIFFERENTIAL PRESSURE.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· NO BUILDING LOOP FLOW.
· HIGH LOOP WATER SUPPLY TEMP (BUILDING AND FIELD): IF THE LOOP WATER

SUPPLY TEMPERATURE IS GREATER THAN 90°F (ADJ.)
· LOW LOOP WATER SUPPLY TEMP (BUILDING AND FIELD): IF THE LOOP WATER SUPPLY

TEMPERATURE IS LESS THAN 60°F (ADJ.)

LOOP WATER PUMP LEAD/LAG OPERATION:
THE TWO LOOP WATER PUMPS SHALL OPERATE IN A LEAD/LAG FASHION.
· THE LEAD PUMP SHALL RUN FIRST.
· ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP

SHALL TURN OFF.
· ON DECREASING BUILDING LOOP WATER DIFFERENTIAL PRESSURE, THE LAG PUMP

SHALL STAGE ON AND RUN IN UNISON WITH THE LEAD PUMP TO MAINTAIN LOOP
WATER DIFFERENTIAL PRESSURE SETPOINT.

THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING
CONDITIONS (USER SELECTABLE):
· MANUALLY THROUGH A SOFTWARE SWITCH
· IF PUMP RUNTIME (ADJ.) IS EXCEEDED
· DAILY
· WEEKLY
· MONTHLY

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· LOOP WATER PUMP 1
·· FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
·· RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
·· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
·· VFD FAULT.

 
· LOOP WATER PUMP 2
·· FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
·· RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
·· RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.
·· VFD FAULT.

A MODULATING 3-WAY, BYPASS CONTROL VALVE (FULL SIZED, BUTTERFLY STYLE, FAIL
OPEN TO FEILD), SHALL BE PROVIDED IN THE FULL SIZED LOOP FIELD BYPASS. THE VALVE
WILL BE PROGRAMMED TO OPERATE ACCORDING TO THE FOLLOWING SCHEDULE:

BUILDING LOOP RETURN TEMPERATURE VALVE POSITION (% OPEN TO BYPASS)
≤ 40 F 0% 
41 TO 50 F 50%
51 TO 70 F 100%
71 TO 79 F 50%
≥ 80 F 0%

LOOP WATER DIFFERENTIAL PRESSURE CONTROL:
THE CONTROLLER SHALL MEASURE LOOP WATER DIFFERENTIAL PRESSURE AND
MODULATE THE LOOP WATER PUMP VFDS IN SEQUENCE TO MAINTAIN ITS LOOP WATER
DIFFERENTIAL PRESSURE SETPOINT. THE FOLLOWING SETPOINTS ARE RECOMMENDED
VALUES. ALL SETPOINTS SHALL BE FIELD ADJUSTED DURING THE COMMISSIONING
PERIOD TO MEET THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

THE CONTROLLER SHALL MODULATE LOOP WATER PUMP SPEEDS TO MAINTAIN A LOOP
WATER DIFFERENTIAL PRESSURE OF 12LBF/IN2 (ADJ.). THE VFD MINIMUM SPEED SHALL
NOT DROP BELOW 20% (ADJ.).

ON DROPPING LOOP WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL RUN TO
MAINTAIN SETPOINT AS FOLLOWS:
· THE CONTROLLER SHALL MODULATE THE LEAD VFD TO MAINTAIN SETPOINT.
· IF THE LEAD VFD SPEED IS GREATER THAN A SETPOINT OF 90% (ADJ.), THE LAG VFD

SHALL STAGE ON.
· THE LAG VFD SHALL RAMP UP TO MATCH THE LEAD VFD SPEED AND THEN RUN IN

UNISON WITH THE LEAD VFD TO MAINTAIN SETPOINT.

ON RISING LOOP WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL RUN TO MAINTAIN
SETPOINT AS FOLLOWS:
· IF THE VFD SPEEDS THEN DROPS BACK TO 60% (ADJ.) BELOW SETPOINT, THE LAG

VFD SHALL STAGE OFF.
· THE LEAD VFD SHALL CONTINUE TO RUN TO MAINTAIN SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH LOOP WATER DIFFERENTIAL PRESSURE: IF THE LOOP WATER DIFFERENTIAL

PRESSURE IS 25% (ADJ.) GREATER THAN SETPOINT.
· LOW LOOP WATER DIFFERENTIAL PRESSURE: IF THE LOOP WATER DIFFERENTIAL

PRESSURE IS 25% (ADJ.) LESS THAN SETPOINT.

NO BUILDING LOOP FLOW x

LOW BUILDING LOOP WATER SUPPLY TEMP SHUTDOWN

x

LOW BUILDING LOOP WATER SUPPLY TEMP x

LOOP WATER PUMP 2 RUNTIME EXCEEDED x
LOOP WATER PUMP 2 RUNNING IN HAND x
LOOP WATER PUMP 2 FAILURE x
LOOP WATER PUMP 1 RUNTIME EXCEEDED x
LOOP WATER PUMP 1 RUNNING IN HAND x
LOOP WATER PUMP 1 FAILURE x

HIGH BUILDING LOOP WATER SUPPLY TEMP SHUTDOWN x
HIGH BUILDING LOOP WATER SUPPLY TEMP x
HIGH BUILDING LOOP WATER DIFFERENTIAL PRESSURE x
OUTSIDE AIR TEMP x x
LOOP WATER PUMP 2 START/STOP x x
LOOP WATER PUMP 1 START/STOP x x
LOOP WATER PUMP 2 VFD FAULT x x x
LOOP WATER PUMP 2 STATUS x x x
LOOP WATER PUMP 1 VFD FAULT x x x
LOOP WATER PUMP 1 STATUS x x x
LOOP WATER FLOW STATUS x x
LOOP WATER PUMP 2 VFD SPEED x x x
LOOP WATER PUMP 1 VFD SPEED x x x

BUILDING LOOP WATER SUPPLY TEMP x x x
BUILDING LOOP WATER RETURN TEMP x x x

BYPASS VALVE POSITION, FEEDBACK x x x

POINT NAME AI AO BI BO AV BV TREND ALARM SHOW ON
GRAPHIC NOTES

POINTS LIST - GEOTHERMAL - LOOP MONITOR AND PUMPS

GTR

L

H

AI - BUILDING LOOP WATER
DIFFERENTIAL PRESSURE

GTS

AI - FIELD LOOP WATER
RETURN TEMP

T

AI - FIELD  LOOP WATER
SUPPLY TEMP

T

FIELD LOOP WATER SUPPLY TEMP x x x
FIELD LOOP WATER RETURN TEMP x x x

BUILDING LOOP WATER DIFFERENTIAL PRESSURE x xx

LOW BUILDING LOOP WATER DIFFERENTIAL PRESSURE x

HIGH FIELD LOOP WATER SUPPLY TEMP SHUTDOWN x
HIGH FIELD LOOP WATER SUPPLY TEMP x

LOW FIELD LOOP WATER SUPPLY TEMP SHUTDOWN

LOW FIELD LOOP WATER SUPPLY TEMP x
x

VFDS SHALL RUN AT CONSTANT
SPEED WHEN BYPASS VALVE IS
FULLY OPEN TO THE FIELD.  VFDS
SHALL MODULATE AS INDICATED
BELOW AS THE BYPASS VALVE
OPENS/CLOSES.

GTS/R HORIZONTAL BORE

FLOW DIRECTION
PIPE REDUCER

3" SUPPLY AND RETURN HEADERS
CONNECTED TO EXISTING PVC WELL PIPING

300'

2" GTS/R HEADER (PER HEADER)

1" U-TUBE (TYP)

2" GTS/R

1-1/4" GTS/R

HEADERS JOINED
IN VAULT

1-1/2" GTS/R

COMPACT
TRENCH FLOOR
PER SPEC
SECTION 23 8144
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(SECTION A-A DETAIL)

PRESSURE/TEMPERATURE PORT (TYP)
2" HDPE CIRCUIT PIPE (TYP)
SLEEVE W/LINK SEAL (TYP)

2" ISOLATION VALVE (TYP)

3" HDPE MAIN (TYP)

REINFORCEMENT ROD - 1/2" @ 12" SPACING
RUBBERIZED STEEL WALL LINER & STAINLESS FLOOR - 12GA
CONCRETE WALL - 8" REINFORCED CONCRETE (4000 PSI)
WALL LINER BRACE - 3" X 3" X 1/4" ANGLE IRON
STEEL FRAME VAULT BASE - 3" X 8" X 1/4" SQ TUBING

MANHOLE - 1/4" STEEL WALL

ACCESS LADDER 1 1/4" SQ TUBING

CEILING AND WALL LINER BRACE
3" X 3" X 1/4" ANGLE IRON

CEILING - 8" REINFORCED CONCRETE

1/2" CONDUIT

TO SUMP

2" BALANCING VALVE (TYP)
2" BRASS UNION (TYP)

A A

3" MAIN W/4 CIRCUITS

(OUTSIDE DIMENSIONS)

3" VALVED MAIN (TYP)

2" FILL PORT (TYP)

(SECTION B-B DETAIL)

30" 12"
10"

8"

15"

50"

18"

STEEL SLEEVE
W/ LINK SEALS

B

(OUTSIDE DIMENSIONS)

RUBBERIZED STEEL CEILING LINER - 12
GA STEEL

REINFORCEMENT ROD - #6 REBAR @
12" ON CENTER

MANHOLE REINFORCEMENT - 3"
X 3" X 1/4" ANGLE IRON

LADDER STEP (TYP) #6 REBAR @ 12"
SPACING

MANHOLE COVER - 1/4"
TREADPLATE WITH 3" X 3" X 1/4"
ANGLE IRON REINFORCEMENT

1/2" CONTROLS CONDUIT

LADDER

GTS

GTR

GTS

GTR

SUMP DISCHARGE
TO GRADE. ROUTE

TO CREEK AS
SHOWN ON PLAN.

PRESSURE/TEMPERATURE PORT (TYP)

PRESSURE
IND. (TYP)
TEMPERATURE
IND. (TYP)

SUMP PIT W/ PUMP

8'-0"

4"

8" 2'
-2

"
1'

-4
"

1'
-6

"

6'
-1

1"

6'
-9

"

2'
-9

"
2'

-6
"

14" X 14" X 15" STAINLESS SUMP PIT W/ LITTLE
GIANT SUMP MODEL 6 CIA-RFS PROVIDED (OR
ENGINEER PRE-APPROVED EQUIVALENT).
PROVIDE CONTROL PANEL WITH DRY CONTACT
FOR CONNECTION BY CONTROL CONTRACTOR
FOR ON/OFF STATUS AND HIGH-LEVEL ALARM.

ELECTRICAL BOX FOR OUTLET
PROVIDED BUT NOT WIRED

(ELECTRICIAN IS RESPONSIBLE)

ELECTRICAL BOX FOR LIGHT
SWITCH PROVIDED BUT NOT WIRED

(ELECTRICIAN IS RESPONSIBLE)

ELECTRICAL BOX FOR LIGHT
PROVIDED BUT NOT WIRED

(ELECTRICIAN IS RESPONSIBLE)

ISOLATION VALVE (TYP)
2" FIELD FLUSH

AND FILL VALVES

PUMPS

AIR SEPARATOR
EXPANSION TANK

GLYCOL FEEDER

M

MOTORIZED
THREE-WAY FIELD

BYPASS VALVE

INSTALL
PRESSURE

DIFFERENTIAL
SENSOR (REFER

TO PLAN FOR
LOCATION)

2" BUILDING FLUSH
AND FILL VALVES

EXTERIORINTERIOR

TO/FROM
GEOTHERMAL
FIELD

TO/FROM
BUILDING HEAT

PUMPS

BI - SUMP PUMP STATUS

POINT NAME AI AO BI BO AV BV TREND ALARM SHOW ON
GRAPHIC NOTES

POINTS LIST - SUMP PUMP

SUMP PUMP STATUS x x
HIGH LEVEL ALARM

HIGH LEVEL ALARM

x
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GEO VAULT DETAILS
N.T.S.5

HORIZONTAL LOOP FIELD SECTION - 2 TIER
N.T.S.2

HORIZONTAL BORE LAYOUT
N.T.S.3

GEOTHERMAL FLOW DIAGRAM
N.T.S.4
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