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APPENDIX

Calculations

ASSUMPTIONS

Electrical Costs.
A value of $.045/KWH will be assumed.

Pumping Costs.

In cases where the brake horsepower or head pressure of the pump is not known, it
is assumed that the motor is Tloaded to 85% of rated horsepower. Where motor
efficiency is not known, a 90% value for efficiency is assumed.

HP x .746 KW x .85 LOADING x _1_ x $.045 = _§
HP .90 EFFICIENCY KWH HR

Chiller Capacity.

Chilled Water Pumps Tons = GPM x TD
24
Condenser Water Pumps Tons = GPM X TD  (Where Condenser Heat Rejection is
30 1.25 x Capacity = 1.25 x 24 = 30)
Annual Operating Costs.
Pumps
HP x .746 x .85 x _1 x $.045 x OPERATING HRS = _ §
.90 KWH YEAR YEAR
Chillers/Heat Pumps
KW x HR x $.045 = _§ (Where KW Input Data is Available at
YR KWH YR Operating Conditions)
- OR -
TONS x KW x HR x $.045 = _§ (Where KW/Ton is Estimated for
-~ TON YR KWH YR Particular Device and Condenser
EWT/LWT)



AFFENDI X

LIFE CYCLE COST CALCULATIONS lof Z.

ASSUME: 20 YRS, 8% DISCOUNT (COST OF #), NO SALVAGE VALUE

A)Y ESCALATION CALC - ELECTRICAL COSTE ESCALATE & SU/YR

WHERE; DEF BASED ON N=Z0, E=95, =8

(DEF 20,5,8) = 15,075808

source; DEF Tables in
"life Cvycle Costing”
Fobt J. Brown & Rudoeolph R. Ynuck
Fairmont Fress, 19380

Bl ESCALATION CALC ~ WATER TREATHENT & MISC COSTES & 4%/YR

DEF = DISCOUNT-ESCALATION FACTOR
(DEF 20,4,8) = 13,77

Cy RESLLTANT FRESENT WIRTH
Fuo= aipual. OFER COST = DEF

WHERE § Fli= PREGENT WORTH IN 198% DOLLARE FOR
20 YR OOFER, 8% COST OF MONEY, DEF
AT 4 OR S)YH ESCALATION.
MOTE: SUME COSTE (EXISTING INSTALLATIONMS)
MOT INCL: FW IS FOR OFER FROM 198%
FORWARD. FIRST COSTS OF COMVERSIOM
ARE COST « 1.0 Ih 198% DOLLARS
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. SUN MEH ECONOMIC & KW IMPACT

125 records summed

N
567653.9
£7304 TONS

R_M&Y

S records suamed

11?5363 REPORTED 1987 MgY

. SUM MBH FOK USE='CW COIL'
37 records suased

97 ih 9143 TONS

. SUM MGY FOR USE = 'CW COIL’
Variahlevnot tound.

SUM MGY FOR USE = 'CW COIL'
. SUM R_MGY FOR USE='CW COIL"
37 records susped

3399.0

. SUM MBH FOR USE='CHILLER’

10 ggﬁords susaed

126005 0 10500 TONS

. SUM R_MGY FOR USE='CHILLER’

10 records summed

R MGY

2001.1
. SUM MBH FOR USE='HEAT P°

11 records suasaed

e 3953 TONS

. SUM R_MBY FOR USE="HEAT P
11 recards sumaed
R MGY
1490. 4
. SUM MBH FOR USE="COND®
43 records sumsaed

By 21778 TONS

SUM R_MBY FOR USE="COND’
43 records sunmed
R MBY
§017.4

. et
##% END RUN  dBASE 11 PLUS

« S
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MINNESOTA DEPARTMENT OF NATURAL RESOURCES : CONSUMPTIVE WATER USE STUDY
OSM COMMISSION No. 4485.00 PRINT DATE: 02/08/90

TABLE 24:
DETERMINATION OF ELECTRIC AND WATER USAGE
EFFICIENCIES FOR SEVEN COMMON HVAC SYSTEMS

SYSTEM DESCRIPTION

A CHILLED WATER
50 DEG WELL WATER ENTERING EVAPORATOR AND LEAVING AT 45 DEG, THEN FLOWING
THROUGH SYSTEM LOAD AND DISCHARGING TO STORM AT 55 DEG.
(NOT USED IN FOUR FACILITIES; FOR EXAMPLE ONLY.)
B HEAT PUMP
50 DEG WELL WATER ACTS AS HEAT SINK FOR HEAT PUMP
WHICH DISCHARGES TO STORM AT 85 DEG.
C  CONDENSER
50 DEG WELL WATER ENTERING CONDENSER AND DISCHARGING TO STORM AT 80 DEG.
D COOLING COILS
50 DEG WELL WATER ENTERING COOLING COILS
AND DISCHARGING TO STORM AT 60 DEG.
E  EVAPORATOR TO CHILLED WATER COILS TO CONDENSER
50 DEG WELL WATER ENTERING EVAPORATOR AND LEAVING AT 45 DEG, THEN FLOWING
THROUGH COOLING COILS AND LEAVING AT 55 DEG., THEN FLOWING TO CONDENSER
AND DISCHARGING TO STORM AT 67.5 DEG.
F COOLING TOWER
50 DEG WELL WATER ENTERING COOLING TOWER AS MAKEUP WATER.
G COOLING COILS TO CONDENSER
50 DEG WELL WATER ENTERING COOLING COILS AND LEAVING AT 60 DEG., THEN
FLOWING TO CONDENSER AND DISCHARGING TO STORM AT 85 DEG.

k %k k %k % k k & &k %k k %k % k % k k k &k k %k & &k & & k % % *k k % % k &k * * % k * &k & ¥

----- > COST FACTOR: $0.045 / KN <-----

SYSTEM  TONS  D.T. GPM KW ELEC COST | GPM/TON KW/ TON
A 100 10.0 240 51.5  $2.32 2.40000  0.51500
B 100 35.0 86  108.6 $4.89 0.85714  1.08640
c 100 30.0 100 45.2 $2.04 1.00000  0.45240
D 100 10.0 200 10.5 $0.47 2.40000  0.10500
E 100 17.5 240 42.5 $1.91 2.40000  0.42500
F 100 10.0 15  82.0 $3.69 0.15000  0.82000
G 150 35.0 120 54.9 $2.47 0.80000  0.36593

NOTE: THESE COSTS DO NOT INCLUDE WATER TREATMENT AND MAKE-UP WATER COSTS, SYSTEM
===== EFFICIENCY LOSSES, ETC., BUT ARE ONLY EXAMPLES OF AFFECT OF WELL-WATER USAGE.
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APPENDIX

GENERAL MILLS
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General Mills, Inc.
James Ford Bell Technical Center

9000‘7’lymouth Avanus North
Minneapolis, Minnesota 55427

BJ0O/2/90
January 24, 1990

James Japs, Coordinator

Water Allocation Program

State of Minnesota

Department of Natural Resources
500 Lafayette Road

St. Paul, MN 55155

Dear Mr. Japs:

We have received a draft copy of MONR CONSUMPTIVE WATER USE STUDY
prepared by 0-S-M & Assoc., Inc, After reviewing the report, we
would 1ike to make some comments regarding the portion of the report
concerning General Mills, Inc. They are as follows:

BUILDING TOTAL COOLING LOAD

The total building cooling leads are close, but there is a large
difference 1in the cooling load suppliied by well water that is used
directly in the coils. The capacity of each system is as follows:

Well Water - direct 401 tons 700 tons
Well Water - chilled 150 tons 150 tons
Circulating Chilled Water 883 tons 760 tons
Total Load 1,434 tons 1,610 tons
CONVERSION COSTS

The 0-S-M Report states that there are two 360 ton chillers at full
standby so no new chillers are necessary. The chillers noted are
installed in our East Wing Building (separate from the General
Office) which houses our corporate computer system. The two new 360
ton Carrier chillers provide cooling to the computer building with a
100% back-up capacity. The third chiller is a 350 ton Dunham Bush
unit which is an old, inefficient, and unreliable chiller used only
in emergencies,

A recent cost estimate to change over from the well water system
includes 3 - 300 ton chillers, cooling towers, pumps, piping and
electric power wiring for a cost of $1,500,000. The 3 - 300 ton
¢hillers are for the 700 tons of cooling provided by the well water
and for the less efficient operation of our existing chillers when
they are converted from well water to cooling tower water for the
condensers on the chillers. \



22 . January 24, 1990
BJ0/2/90

QPERATING COSTS AND LIFE CYCLE COSTS

The new 900 tons of water chillers and associated equipment would
change the annual operating cost and 1ife cycle costs as noted in
the report. The installation costs would change from $347,362 to
$1,500,000 to have General Mills, Inc. corporate office air
conditioning system be removed from the well water system.

Sincerely,

/ John Bjoin, P.E.

Senior Mechanical Engineer
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GQENERA. MILLS

@

Ot MAL CAPACLTY 360 ToMS

VERS8ION 4.0

JOB ID :

ANS PROBLEM
ALTERNATES

UNIT-UNISHEL
HT.XCH. GROUP
CHMPRSR-MOTOR
CLR-CND PASS
ALTRNAT, SURF
CLR TUBING
CND/SUBC. TBG
CND/SUBC., TBG
SURFACE NBR
VOLTS-HERTZ
REFR.NBR-LBS

COOLING TONS
IN, KW
IKW/TON

TOTAL RIG.WT
TOTAL OP.WT

COOLER FLUID
ARISS50-FF
CLR ENT,TEMP
CLR LVG,TEMP
FLOW,U.8,GPM
PD, FT.W.G.

CNDNSR FLUID
HT.RJCTN MBH
ARI5S50-FF
CND LVG, TEMP
CND ENT.TEMP
FLOW, U, S.GPH
PD, FT,W.G.

MOTOR IN.KW
RATED-L. AMP
0.L.T.AMPS
L.R,Y.AMPS
L.R.D.AMPS

CNDNSNG, TEMP
CLR WLL,TEMP
SUCTION TEMP
CLR TUBE VEL
CND TUBE VEL

bt IR0

e o]

o

F/S
F/8

cHILLERS t)1 / *2
NOVEMBER 1, 1988 SALESMAN CODE : 902
DATE 12/22/89
osM DNR WATER USE STUDY
e eErronay - EXISTING: /9 pK7L 312 c»
HAR. N 4/onss toNOENSER
19DK76 19DK76
6 76
(313CD) |MPELLER CHAN 6€
CND e ExisTine: 312
SUPER-B SUPER-B NEw 213 e
TURBOCHL®  TURBOCHL*
10-,028" 10-, 028" cosT #5500 PER MACH!
12¢ 12%
480-60 480-60
11-1100 11-1100
319 0  PASS CHANGCE
192 220 oAIDE
,603 .610 CHANGE EXISTING 4 Prgs ¢
To A ZPASS CoNPENSES
16500 16580 CHINE
19000 19080 cosr 43800 PER MA
FW FW
STD §TD
54,60 55.96
44.00 44,00 . -
720 120 ~MoTOR C/(ANG(:_
9.5 9.4 o
EXISTING Mook Wikt A“';E
FW B
4484 s070  JToNS oN TRWER. i ;
§TD 8D Agle yo HAVE 360TON cAPACI
93,32 94.41
85,00 85.00 NECESSARY
1080 s A NEw HoToe s
15,8 15.8 (CL 5‘2.5).
192 219
269 09 CosT . 82722500 EACH
290 334
507 570
1585 1781
96.01 97.52
42.5 42,4
40.66 40.44
4.60 4.60
6.63 6.63
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Permit Number 74-5231 General Mills Inc.

SUPPLEMENTAL INFORMATION TO:
GEOTHERMAL HEATING AND COOLING SURVEY

S g, R e nimy
d I .
\ " H
[ T T I

DI P A R A 1E

November 2, 1989

One General Mills Blvd
Golden Valley, MN 55426

Well Pump #3:
Variable Speed [ ] yes [X] no

HP _ 100 GPM 1000 KW Input 74 !
Efficiency Rating _ 95% (if known)

Average Operation Hours per year 1400

Well Pump #4:
Variable Speed [ ] yes [(X] no

Hp 100 epM 1000 KW Input /4.4
Efficiency Rating 957% (if known)

Average Operation Hours per year 1400

Chillers :

Chiller #1 Type Carrier #l1 Centrifugal

Capacity 160 Tons KW Input .493/Ton at 1007 Load

Peak Load 324 Tons Average Hours/Year 2100
Condenser Water L~ [%EZZT’—_——7
Temperature Entering ;550'- 609 ( 2192 ety 72
Temperature Leaving ;7§i30° —
GPM 493 R

Chiller #2 Type Carrier #2 Centrifugal

Capacity 360 Tons KW Input _493/Ton ar 100% load

@ o ks



v,»'u‘u'&,./

Peak Load 324 Tons Average Hours/Year

Condenser Water

(o] . o
Temperature Entering __ 55 - 60

Temperature Leaving 75° - 80°
“GPM _493
; Chiller #3 Type Dunham-Bush Rotary Screw
|capacity 350 Tons KW Input N/A
1 Peak Load_ 350 Tons Average Hours/Year 0

i

Condenser Water

o (o]
Temperature Entering 55~ - 60
Temperature Leaving 80° , S FAML
‘ s w9 {
GPM 55n e ‘
Chiller #4 Type Mcquay Centrifugal LB e
Capacity 150 Tons KW Input 102.9
: o]
Peak Load 97.5 Tons Average Hours/Year 250 5 *o :D
Lo

Condenser Water
Temperature Entering 552
Temperature Leaving 5° " T e

{ " \ .
GPM 450 10°aT ) e 6001‘0 77 =

, 150 %125 Y24 - 450
Chiller #5 . Type _ Trane Centrifugal <y VA Lo
S 1646 iy, '
Capacity 410 Tons KW Input _ 265 680 ks
Peak Load__ ., Tons Average Hours/Year _ 3000
—

Condenser Water /;/ o

R ' :
Temperature Entering _ 60° - 65° p rd

fon0 o :
Temperature Leaving 80" - 85

.MM#M.«““M.\
G T1NA3 - S~
(At 852-Entar/95.3° Leave)
7 \ __.»-“"""
K ; 50
s b /
G 65dcpn (1 PRl
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Chiller #6 Type { { ti@g
Capacity 160 Tons KW Input 3 KW
Peak Load 160 TonsK. 474 Average Hours/Year _50
Condenser Water
Temperature Entering 60°

o
Temperature Leaving 80
GPM _ 552
Chiller #7 Type
, ) -~
Capacity ~Tons KW Input
Peak EBEd\\ A/// Tons Average Hours/Year

AT
Condenser” Water ™. _
//’ “\\
Temperature Entering

e
///f;mperature Leaving
-

- ..M
Please list the unit numbers above, that are chilling well
water only: H#4
3. For the closed loop chilled water system, please indicate

(for each pump in CW loop) GPM, KW input, HP, Efficiency,
and whether it is a fixed or variable volume pump.See Attached

4. Once through Chilled Well Water coils: Please itemize the
GPM's and Delta T for each coil. See Attached

5. Closed loop chill water coils: Pliﬁse itemize the GPM's
and Delta T for each coil. See Attached

6. Water treatment costs:

Phosphate Costs $13,800. Per year
Chlorine Costs $ 2,000. Per year

@



QUESTION #3

CLOSED LOOP CHILLED WATER PUMPS
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QUESTION = 4

GeoTuermAL HeATing 4Ny Coociny  Survey
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LUESTION F#S'

GeoTHERMAL HEATING AND Coouns Survey
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GQEOTHERMAL HEATING AND Caozjwc? SpRVEY
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“oor 19
GEOTHERMAL HEATING AND COOLING SURVEY
PERMIT NUMBER __ /4 — 5A3{
PERMITTEE _Geperal Mills Inc. RECE'VEE
SYSTEM LOCATION e cnea Orr-Schelen-Mayeron & A:
NAMES AND LOCATIONS OF FACILITIES: COMM. #
Minneapolis General Office %TZ:’ 1989

One. General Mills Boulevard

e {Tvd[Cony | Name__[Re:
Golden Valley, Minnesota 55426 Jn

(Enclosed) ) Ll

TOTAL AREA SERVICED: “20,000 gryare feet

WATER BOURCE

Number of wells connected to the system 4
Enclosed is the well information we have on file regarding
this installation. Please indicate if this data is accurate
and/or submit any additional well data that is available. If
no information is enclosed or available, please complete the
enclosed Water Well Information form(s).
Are water level measurements taken on the production well(s)
or observation well(s)? [ ] Yes [X] No If yes, please
submit a summary of the data.

S8YSTEM INFORMATION
Number of years since original system was installed: 32

Date system was put on line: Fall of 1957

Is this a once through or closed loop system (describe and
attach a simple schematic drawing) ?

Portion is once through - main building, east & west penthouse

systems are once through. All other systems are closed loop or

—double usage in splash tanks for re-use as consensor water and/or




Describe any major system modifications and give the
completion date:

Original system: Main Bldg. & North Wing 1957-58 Deep Wells.1 & 2 only. Deep
Well #3 added in 1964-65 with &4 story West Wing addition. Deep Well 74

added in 1979 with 6 storyv addition to West Wing Tower. (Total 10 story
tower) Added computerized automation & replaced controls in 1979.

Fall/Winter 88 converted East Wing HVAC to outside alr cooling Instead of
cefrigeration cooling. Replaced_inefficient Dunham-Bush rotary screw
chillers w/new €arrter Centrifggal “chillers for :summer operation.

.
N

Average water temperature:

Heating 50° intake; _NONE discharge
Cooling 50° intake: 159 discharge

System size rating:

Heating 14 135 000 (BTU/H) Cooling _jg0p0 (Tons/H)
Actual peak load:

Heating _9,900,000 (BTU) Cooling _ 1450 (Tons)
Energy efficiency of systems:

Number of chillers/heat-pumps in system 6
Coefficient of Performance (COP) for heat pump N/A
Average Energy Efficiency Ratio (EER) for heat pump N/A
If no heat pump, chiller efficiency rating g 4g qu“m @max load for last
Number of chillers or heat pumps in system chiller
Size rating of chillers/hlest+ptinps See tabulation below
3@350T, 1@ 410 T, 1 @ 150 T, and 1 @ 165 T
General Water Use Efficiency:
' 3.39 (GAL/TON) Cooling-Well Water

Average Efficiency of Water Use _ 2.37  (gal/ton) cooling-Closed Loop
* See Notebelow on heating QQQ]Z (gal/BTU) heating

How much water is recirculated? 200 GPM
How much water is lost in the systemn, wﬁere is 1% iost %n

d
how is the amount of water loss determined? Condensing

purchased.

All once thru well water used for cooling is lost. Some water is recirculated

to chillers condensers and all water goes to the pond system for layny sprinkling
system. Volume of water used varies based on outside temperature conditions for

aif condiiionlng
cooling towers are part of the system, how many are

there, how much evaporative loss occurs in this loop, and
how is the amount of water loss determined?

No cooling towers

% NOTE ~ East Wing at this facility is an all electric building with electric
heaters in ductwork, electric baseboard and electric chillers for cooling

2

&




@

what is the design capacity of the towers? N/A

If cooling towers are not present in the system please
describe the feasibility of adding towers including any
site and/or system limitations.

A study is now being made to evaluate the existing well water air

1t . systems and develop several praposala and cost estimates

for improving our systems and to reduce or eliminate the use of well water

for cnolfng

[ 02 ?ﬂﬂu . CLE,M X’ZQ-H[
M7 H D
WATER USAGE

Indicate the percentage of all primary and secondary uses of
the water:

; Heating 73% Air conditioning
-6— Processing 25% Other: Domestic

Average pumpage:__ 1,000 gpm:; 24 hours/day; _]j2 months/year
Are flow meters used to determine water usage? [x]Yes [ ]No

If meters are not used, describe how the amount of water
appropriated is determined.

WATER DISPOSAL

Indicate any water treatment that is done before or after the
water goes through the system.

Before Chlorine and Phosphate

None after

What percentage of the water is discharged and what is the
water discharged to?

75% Bassett Creek & 2nd usage for irrigation

. 3
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If water is discharged into a storm sewer indicate the
receiving water for the sewer outlet, if known.

Bassett Creek to Mississippi River

List any discharge authorizations required for the system.

Minnesota Pollution Control Agency NPDES Permit No. 0000671, permit

reissued 2/8/88. and Metropolitan Sewer Board registration dated May 31, 1974.

Indicate any regulated discharge limitations relating to
water temperature, quality or quantity.

Temperature 30C (86%) daily max, total residual chlorine daily maximum effluent
limitation of 0.10 mg/l and 4.6 lbs/day for each outfall (2), and pH shall
not he less than 6.0 nor greater thap 9.0, No floating solids orx visible
foam, discharges shall not contain oil or other substances in amounts sufficient

to create a visible color film on the surface of the receiving waters.

WATER CONSERVATION

Does the system use variable speed pumps? (y] Yes [ ] No
Are any load or system controls used to reduce water
requirements by reducing the operating load conditions (i.e.
load shedding, temperature set points)?

Set points but no load shedding

List any other measures utilized to reduce water use:

Autaomatic level control valve on splash tank make-up water valve.

What changes can be done to the system to reduce water use?

Study initiated to determine best methods

what alternatives exist for reuse of the discharge water?

Re-used for condepsor water

Re-used for irrigation of lawn

Returned to ground water and to maintain pond levels




Indicate any anticipated future changes in water use and
state reasons for projected increases or decreases.

Study initiated to determine best methods of obtaining future decreases

in water usage

Please provide us the following information about the person
that completed the survey.

ﬂfk
Name Merle C. Olson n '
. . C
Title _Mapager, Facility Systems & Space Planning 4
7
Telephone Number €/0.139% . !
L’fz”';‘f e
Please give the name and phone numbe of someone that can ~
provide additional lnformatlonv,lf different than above. .VD "
; Y
Contact Person _ John Bjoin - JFB/Mechanical Engineer / v) v
W, NI
Telephone Number s540-2494 - . 5% L
(Y‘pgéu ij\ { ’e\j;i‘/ |
, d&,

This survey is to be completed and mailed by Septembe E 15,
1989 to:

Department of Natural Resources - Division of Waters
attn: Jim Japs

Geothermal Heating and Cooling Survey

Box 32, 500 LaFayette Road

St. Paul, MN 55155=-4032
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Om%gmm WATER WELL INFORMATION wms g

Division of § g alers
PART A WELL LOCATION
Teiephone Number: T T l— ™
&f Owners Name Home ( ) -1 —I-L.J _.|._4‘>_1<
O Authorized Agent General Mills, Inc work (612 ) 540-2184 -4;N —+NE 4~
SLIN o "I (O I
Mailing Address: Place an "'x’’ on the grid showing the ! | | |
Number One General Mills Blvd exactlocation of your well. The grid is one sec-f | 4 T T |
tion (640 acres divided into 1/4, 1/4, 1/4 sec-k- T —|—F 1 -t- -
Golden Valley, MN 55426 tions). {160, 40, 10 acres). bt SW L —-!-SE:]L
County: Township Name: Township No.: :anga Section: Fraction: - + _t_:_ -’ -t _l -
Hennepin Golden Valley 117 nymber: i . N
S 6 NW ., SE +, NW ./‘= TMILE =
PART B WELL CONSTRUCTION —
Namae of Company which Drilled Well: Date Completed Drilled Depth: Present Depth: IR
Bergerson-Caswell, Inc 1957 478" 478"
MATERIAL: Height Above(Below) Land Surface: |interval: DRILLING METHOD: {if known):
C Steel 1 ft | from -0 Mud Rotary @ Cable Tool 0 Dug
Al O plastic - 0 Air Rotary O Bored/Augered 0 Othe
? 0 Concrete |Diameter: i _feetto
N O Wood 16 inches
G O Other Length: feet USE:
feet B Domestic O Public Supply 0O Other
; . O Livestock B Commercial
i D :
O Yes lif yes, complete all of this section) lameter . O irrigation O industrial
S| B No inches
g O Open Hole from feet to feat Length: Non-Pumping Water Level Below(Abave) Land Surface:
E MATERIAL: feet 53 feet
O Stainless Steel 1957
5 O Galvanized Steel Intervai: 1957 date messured
O Plastic from _____________feetto _tape - how measured (steel tape. etc.)
QoOother —feet
TYPE: Age: Pumping Rate: Pumpm%\gater Level Below Land Surface:
0O Submersible 7 800 gpm feet
P| O Jet, Shallow years TTaan
U O Jet, Deep Pump Setuing — submersible ~1982 _ _____ date measured
M| 3 Reciprocating |iBelow Ground Level 150 ft. Ltape _____ _ howmeasured (steel tape, etc.}
P| @ Centnfugal ;
[ Other Drop Pipe Length —non-submersible Flowing Well: 0 Yes & No
(Below Ground Level) 150 ft.
WELL CONDITION o
PART C Note: Attach additional sheets as needed
CASING: O Filled with Sediments | Comment (describe method of inspection):
O Cracked O Incrusted
O Holes Other Good Good condition - visual inspection
SCREEN: (if one exists): - Comment (describe method of inspection):
O incrusted O Rusted/Corroded
0O Plugged OOother _______ N/A
PUMP: O Electrical Comment {describe methad of inspection):
0O incrusted G Othe .
O Rusted/Corroded Good Good condition - visual inspection
DROP PIPE: 0 Water Marks Comment {describe method of inspection):
O Rusted/Corroded G Other
O Holes/Cracks Good Good condition - reworked in 1982
DISTRIBUTION: Comment (describe method of inspection):
0 Plugged Lines 3 Other
0 Vacuum in Lines Good Good condition
Other (describe mathod of inspection).

PART D SIGNATURES 4
I Qwngr or g Dat Drilier: ” Date:
N o Aty | Gt At o

va A

@



oupmimen ot 1 Snosaresoces WATER WELL INFORMATION  smmcut
Division of Ve slars
~ [PARTA WELL LOCATION Il
: Telephone Number: T T T T ren
- ) Owners Name Home ( ) - _I_L_.J -+~ w
O Authorized Agent  General Mills, Inc work (612 ) 540-2184 L NW—+ NE §
- : LI (R O T O O
Mailing Addrass: Place an ''x’* on the gnd showing the | { |
. exact location of your well. The grid is ona sec-| | 1 -
Number One General Mills Blvd tion (640 acres divided into 1/4, 1/4, 1/4 sec-f- + = — 4 —} - 7’-—
=‘ Golden Valley, MN 55426 tions). (160. 40. 10 acres). L SW L _+SET_
[County: Township Name: Townshjp No.. ganqe Section: Fraction: - _=. _i-.lr_ ) L~ — _’ -
117 Tn r 4 4 | -
Hennepin Golden Valley 4 < 6 SErrs SW_ 170 NW 14y 1TMILE oy
PART B WELL CONSTRUCTION
Name of Company which Drilled Well: Date Completed Drilled Depth: Present Depth:
Bergerson-Caswell, Inc 1957 465" 465"
MATERIAL: Height Above(Below) Land Surface: jInterval: DRILLING METHOD: (If known):
Ci @ Steel 1 ft_ | from O Mud Rotary ) Cable Tool 0O Dug
A O Plastic - O AirRotary O Bored/Augered O Other
? O Concrete |Diameter: — __ feetto
N O Wood 16 nches
G G Other Length: feat USE:
feet B Domestic O Public Supply O Other
. . 0 Livestock 6 Commercial
O Yes (if yes, complete all of this section) Diameter: v 0 Irrigation O industrial
S B No inches
C| O Open Hole from feat to feet Length: Non Pumping Wataer Level Below(Above) Land Surface:
R CMATERIAL: tent 50 oot
E O Stainless Steal T%T__ °
5 O Galvanized Steel Interval: —_— e date measured
0 Plastic from e feetto Ltape_ ____ howmeasured isteel tape, etc |
QOtter________ — __feet
TYPE: Age: Pumping Rate: Pumping Water Lavel Below Land Surtace:
@ Submersible 2 m 95 feet
P D Jet, Shallow vears 800 ap 198
Ul O Jet. Deep Pump Setting — submersible — 1987 dstemeasured
M| O Reciprocating |iBelow Ground Level! 160 ft. .tape _____ howmeasured (steel tape, etc.)
P| O Centrifugal
3 Other Drop Pipe Length — non-submersible Flowing Well: 0 Yes & No
(Below Ground Level) 1 60 ft.
WELL CONDITION
PART c Note: Attach additional sheets as needed.
CASING: O Filled with Sediments | Comment idescribe method of inspection):
O Cracked O Incrusted
O Holes C& Other Good Good condition ~ video inspection
SCREEN: (if one exists): Comment (describe method of inspection):
O Incrusted O Rusted/Corroded
0 Plugged (3 Other N/A
PUMP: 0 Electrical Comment (describe method of inspection):
Q Incrusted {2 Other New in 1987
0O Rusted/Corroded
: o nt (describe method of tionk:
OROP PIPE 0 water Marks omme @l inspechio
O Rusted/Corroded @ Othe
O Holes/Cracks Good Good condition - visual inspection
DISTRIBUTION: Comment tdescribe method of inspection):
0O Plugged Lines {2 Other
0 Vacuum in Lines Good Good condition - visual inspection
Other (describe method of inspection):
SIGNATURES

ART D
77/ N 71 e T 2
3
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MNS SOTA
Matural Resources
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o WATER WELL INFORMATION  jugss
rwision Of Ve alers )
[PART A WELL LOCATION -
Telephone Number: ] T [ -~
8 Owners Name Home ( ) - T -|—I
0J Authorized Agent General Mills, Inc work (612 ) 540-2184 —1N —+NE
I JERYER QN
(Mauling Address: Place an "'x'’ on the grid showing the ! _l [ 1 f
exact location of your well. The grid is one sec-§ | T 1
Number One General Mills Blvd tion (640 acres divided into 1/4, 1/4, 1/4 sac-}- -I-—r—-{ -+ «r
Golden Valley, MN 55426 tions). (160, 40, 10 acres} L+ SW—SE
County: Township Name: Township No.. | Range Section. | Fraction: - —:— «l»-—:— .
117 QY"‘EO'? . . ]
Hennepin Golden Valley 3 @ 6 SW 1. NE v/ NW 1,5 TMILE —
PART B WELL CONSTRUCTION _
Name of Company which Drilled Well: Date Compieted Drilled Depth: Present Depth:
Bergerson-Caswell, Inc 1957 452" 452"
MATERIAL: Height Above(Below} Land Surface: | Interval: DRILLING METHOD: (It known):
C A Steel 1 ft. | from 0O Mud Rotary Cable Tool 0o
Al O piastic . O Air Rotary O Bored/Augered Qo
S (J Concreta |Diameter: feet to
' N
N 0 Wood 16 inches - —
G O Other Langth: feet USE:
feet O Domestic O Public Supply a o
- ) . ; O Livestock @ Commercial
D ter:
O VYes (it yes, complete all of this section) lameter » O Irrigation O Industrial —_
S| @& No inches )
g- O OpenHole from feet to feet [\ ength: Non-Pumping Water Level Below{Above) Land Surface:
E MSTSEthL. feet 86 feet
ainlass Steel 1957
’% J Galvanized Stee! Interval: —22l __ date measured
) Plastic from o feetto Lape ___ how measured (steel tape, etc |
> O Other feat
TYPE: Age: Pumping Rate: Pumping Vz\later Level Below Land Surface:
& Submersible : feet
P| O Jet, Shallow 6 years 1000 gpm 1983 ee
U|{ O Jet, Deep Pump Setting — submersible date measured
M| 0O Reciprocating |iBetow Ground Level 165 ft. tape how measured (steel tape, etc.)
P O Centrifugal :
0O Other Drop Pipe Length — non-submersibie Flowing Well: O Yes ® No
Below Ground Lev«l) 165 ft.
WELL CONDITION -
PART C Note: Attach additional sheets as neadad
CASING: [ Filled with Sediments | Comment (describe method of inspection):
0O Cracked O Incrusted .
] Holes ® Other GOOd Good condition - visual inspection
SCREEN: (if one exists): Comment (describe method of inspection):
O incrusted O Rusted/Corroded
0O Plugged & Other N/A
PUMP: 0 Electrical Commaent {describe method of inspection):
O Incrusted Other
O Rusted/Corroded Good Good condition - rebuilt in 1983
: Comment (describe method of i tion):
DROP PIPE 0 Water Marks o od of inspection
O Rusted/Corroded Other . )
[0 Holes/Cracks '&eood Good condition - visual inspection
DISTRIBUTION: Comment (describe method of inspection):
0O Plugged Lines 3 Other
O vacuumn Lines Good Good condition = visual inspection
Other (describe method of inspaction):
PART D SIGNATURES et
Wnepor Ac : Date Driller: Date.
) 8'/@7 2. /(Af yo/r!
v '\ U 71



BOTA )
wonrasouces  WATER WELL INFORMATION WELL #4s
N
Rl
C WELL LOCATION ]
Telephone Numbaer: T ( T —
-~ Home ( ) - -P~¢J _.|__‘._|_1 w
.. e General Mills, Inc Work (612 )540-2184 _TNM— —+NE .« 2|
\ - —_ —l—-»—|- —l.{ :
A R Place an "'x’’ on the grid showing the l | | |
}w" Number One General Mills Blvd exact location of your well. The grid is one sec- ' T T | -
tion (640 acres divided into 1/4, 1/4, 1/4 sec-§ «l-—r—~ —+- -
Golden Valley, MN 55426 tions). (160, 40, 10 acres). —JSWL— —kSE—r
— : : —— — — R !
ﬁ Township Name: Township No.: ange Section: | Fraction: - T _r_....| - _1 -
1 Golden Valley o Number: 111
sennepin en y 5 LA 6 Nwh/o NE /4 NW 2vqy TMILE— |
PART B WELL CONSTRUCTION
sameof Company which Drilled Well: Date Completed Orilled Depth: Present Depth:
“ Bergerson-Caswell, Inc 1979 4557 455"
MATERIAL: Height Above(Below) Land Surface: |Interval: DRILLING METHOD: (If known):
C{ O Steel 1 tt | from O Mud Rotary (3 Cable Tool 0O Dug
A ] Plastic - O Air Rotary O Bored/Augered O Other
S| O concrete |Diameter: 1 teetro
hll 0 Wood 16 inches .
G 0 Other Length: 270 feet USE:
271 feet O Domestic O Public Supply Qa Other
) : . O u k 8 c ial
] Yes iif yes, comptete all of this section) Diameter: ‘ o ,r‘,\:;::g:, 0 ln%?g:;?'a :
S X No inches '
C| U Open Hole from feet to feet Length: Non-Pumping Water Level Below(Above) Land Surface: 1
R"MATERIAL: feet 73 oot !
E O Stainless Steel € ‘
E' 0 Galvanized Steel Interval: 1979 gate measured
0 Plastic from ___________ feetto __tape _  howmeasured (steel tape, etc )
QoOother o — . feat
TYPE: Age: Pumping Rate: Pumping Water Level Below Land Surface:
(3 Submersible 97 feet
P| O Jet, Shallow 1 vears 1000 gem 1979
Ul O Jet, Deep Pump Setting — submersible —_— . date measured
M| 0O Reciprocating |iBelow Ground Level! 165 ft. —tape how measured (steel tape, etc.)
P| O Centritugal
] Other Drop Pipe Length —non-submersible Flowing Waell: Yes No
'Below Ground Level) 165 ft. Q @
WELL CONDITION T —
PART c Note: Attach additional sheets as needed.
CASING: O Filled with Sediments | Comment (describe method of inspection):
0O Cracked QA incrusted
0 Holes X Other Good Good condition - visual inspection
SCREEN: (if one exists): Comment (describe meathod of inspection):
O incrusted O Rusted/Corroded
QO Plugged O Other N/A
PUMP: O Electrical Comment (describe method of inspection):
0 Incrusted & Other
O Rusted/Corroded Good Good condition - rebuilt in 1988
DROP PIPE: ] Water Marks Comment (describe method of inspection): '
O Rusted/Corroded & Othe
O Holes/Cracks ‘ Cood Good condition - visual inspection
DISTRIBUTION: Comment (descrnbe meathod of ingpection):
O Plugged Lines & Other .
0 vafugum in Lines Good Good condition - visual inspection
Other {describe method of inspection):

SIGNATURES

Oniller:

T oA LA 7 g
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814-013 ENTERING CONDITIONS
7Z GLYCOL = ¢
GFM = 2.4
CFM = 450
ENT WAT TEMF - COOLING = 9Q —=—
ENT DRY TEMP — COQOLING = 80
ENT WET BULE - COOLING = &7
ENT WAT TEMF ~- HEATING = 70
ENT DRY BULE — HEATING = 70
FERFDRMANCE FOR MODEL 814-013
COOL ING HEATING
TOTAL BTUH = 13200 TOTAL BTUH = 15900
TOTAL SHETUH = 200
TOTAL WATTS = 1320 TOTAL WATTS = 1350
EER = 10.1 COF = J. S
HEAT OF REJ = 17805 HEAT OF ARS = 11292
LVG WAT TEMF = 104.8 LVG WAT TEMP = 60.6

DESIGN FOINT DATA VERSION 2.4, COPYRIGHT 1986, CLIMATE MASTER,

FRESSURE DROF

( FT WATER )

= 11.25

INC.




7 GLYCOL.
GFM = 2.6

CFM = 450

ENT WAT TEMP
ENT DRY TEMF
ENT WET BRULH
ENT WAT TEMP
ENT DRY RULK

1

TOTAL BTUH
TOTAL SHETUH
TOTAL WATTS

EER =
HEAT OF REJ
LVG WAT TEMF

L

n

814-013

- COOLING
- COOLING
- COOLING
- HEATING
~ HEATING
FERFORMANCE

munnnHu

COOL ING

1T700
9200
1250
11.0
17966
95.0

FRESSURE DROF

DESIGN FOINT DATA

% GLYCOL =
GPM = 2.4
CFM = 450
ENT WAT TEMF
ENT DRY TEM#
ENT WET EBULEK
ENT WAT TEMF
ENT DRY RULE

TOTAL BETuH
TOTAL SIETUH
TOTAL WATTS

EER =
HEAT OF REJ
LVG WAT

FRESSURE DROF ( FT WATER ) =

[}

TEMF =

VERSION 2.4,

G AVIIPRE  COr7PIOM<

ENTERING CONDITIONS

85 —a

80

&7

70

70
FOR MODEL 814-013

HEATING

TOTAL EBHTUH

TOTAL WATTS
COF

HEAT OF AES
LVG WAT TEMF

( FT WATER ) = 23.35

COPYRIGHT 1986, CLIMATE MASTER, INC.

814-013 ENTERING CONDITIONS

-~ COOLING
— COOLING
- COOLING
- HEATING
~ HEATING =
FERFORMANCE

won

COOL.ING

13900
QPQ0
1170
11.9

17893
84.9

7O —g

80

&7

70

70

FOR MODEL B14--017=

HEATING

TOTAL ETUH

TOTAL WATTS

COF
HEAT OF ARS
WAT TEMF

LVG

B

Wnnu

It It

N

11.2

16400

138

)
S
S

4 L

7

~

11690

&2,

15900

13250
J.5
11292
60.6
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Permit Number 85~6289

1,

Lv’p i CQQ*PS‘“{) rqu/

1 Ton

1.5 Ton

2 Ton

2.5 Ton

5 Ton
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-
S
9

fopos ! PAE comp o s

SUPPLEMENTAL INFORMATION TO:
. GEOTHERMAL HEATING AND COOLING SURVEY

November 2, 1989

MCC Development
Attn: Fred Atkinson
Gaviidae Common

€51 Nicollet Mall
Mpls, MN 55402

Please provide a schematic drawing of the system (include
summer and winter mode).

Well Pump: Variable Speed [ ] yes X1 no
Hp 100/125 GPM 1600/2000 KW Input 74.6/93.25 #2 run for emerge
Efficicncya g:t}g.}ng} %fﬁt 5/8(52 p(if/oknown)
Heat Pumps ¢ 7 /690 ’Z,m N

Please indicate the following for each size of unit in the
system.

Manufacturer _ Climate Master Model 814 Series Type  Water/ai

oyDEU
o ATRt
cootiM

Coolinq Capacity 13,600 BTU Heating Capacity 12,700 BTU |mue 2/
Dasign 275 Number of Units |25 = 500(2.75)
Total GPM _"19,25 coP __3.1 ﬂﬁ—_w,z S P

COND W

Cooling Capacit _18,500 Heatin Capaczty 17,100
Des:Lgn GPM 0% ~ Number of Units 3 /.. Total or¢
GPM Eo 3.3 EER TU.3 al= (.36

uu

Coolin Capacit 27,000 Heatin capacit 23!2%9
Dasign?GPM Y Number of Units _20 ota ATz 19,4
GPM __ 124 T  Cop _a.4 EER _11.¢

Cooling Capacit 31,000 Heating Capacity _ 30,800 24000425 ol
g Total 7

Design GPM er of Units .
GPM __ g5 1 CoP i EER 105 &7 [l

Cooling Capacity 36,000 Heating Capacity
Design GPM Number of Unzts g I

67 Tota a7 108
GPM ___0006.1 CoP 3.5 EER 11.2

Cooling Capacit Heatin acity
Design GPM g Number of Units op Jt' T <14
GPM 13.1 EER 10,&
— - /
=7 858 art oy oS
LM

‘ 0
Mo = 2144 7%0/\/% TOT A~

@
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44. P/&EGOUL.

oz Rervan waTER (CH/LLEP WATEL  From euu,bu/c.)

HEAT X C AN GER,

) CHicLepn whTER $i1pw -~ A e -
518/56S F msswr, A306pM = 1278 TIVS = Siy 27

2) WELL waTER S1pE oS,
4. Chillersgzg'o/ §6.0 ° eurgpar, (020 6fM = (2TS TowS
Type #1 York Centrifugal
Capacity 265 Tons KW input 109 "*”,ﬁ%u
Condenser: Tenmp In 54
Temp Out __70 F
CPM 510
Estimated Peak Load 250 Tons
Average Hours Operated per year 900
Type _ #2 York Centrifugal
Capacity 265 Tons KW input 109 i
Condenser: Temp In 54 ‘ "
Temp Out _ 70 F
GPM 510
Estimated Peak Load 250 Tons
G g SRR Mo perated per yuse
( L SHE 240 6Pn
5. Chilled Water Pumps:
KW Input _ 25 Efficiency |
HP 25 GPM 465 a

Nunber of P\imps

6. Control valves on the Well Water loop:
: [X] 2-way [ ] 3=-way

7. Estimated Operating Costs: ;
Heating $
Cooling $§

Water Treatment § 12,000 amually

psE'd

2 chilled water pumps and 2 stand-by pumps

STIdW-S3TLY3d0dd INIWJOT3AZA 309 S@:9T 68. 22 AON
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DOCUMENT TRANSMITTAL

ENCLOSED ARE “/ PAGES (lNCﬁUDING COVER PAGE) TO BE DELIVERED TO:

NAME; T :j;~Q5

FIRM: _ Minnegects. DA/

arv: s, 2.1 _ # 097. 2835
RoM: _ Frean AT vses

FIRM: RCED

CITY: /W[ELS

PLEASE CALL (612) 372-1500 |F THE COMPLETE DOCUMENT IS NOT RECE]VED.

TO REPLY BY RAPIFAX, DIAL (612) 372-1510.

THANK YOU.

&& %fgﬁ;f 2 4¢4 A_g_.(, ¢_17/ 372- r

e
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» NEER:
GEOTHERMAL HEATING AND COOLING SURVEY 6

peRMIT NoMBER _ B0 - 6295~

PERMITTEE MCC Development Co., Inc.

SYSTEM LOCATION Gaviidae Common,651 Nicollet Mall, Mpls.. MN 55402

NAMES AND LOCATIONS OF FACILITIES:
Gaviidae Common, 651 Nicollet Mall, Mpls., MN 55402

TOTAL AREA SERVICED: _ 237,000 square feet

WATER SOURCE
Number of wells connected to the system 2

Enclosed is the well information we have on file regarding
this installation. Please indicate 1if this data is accurate
and/or submit any additional well data that is available. If
no information is enclosed or available, please complete the
enclosed Water Well Information form(s).

Are water level measurements taken on the production well(s)
or observation well(s)? X ] Yes [ ] No If yes, please

submit a summary of the data. pNew system - measuring devise being installed.
SYSTEM INFORMATION
Number of years since original system was installed:

Date system was put on line: April 1989

Is this a once through or closed loop system (describe and
attach a simple schematic drawing) ?

Once through




Describe any major system modlflcatlons and give the
completion date:

None, this is a new system

Average water temperature:

Heating 52 intake; _(?) discharge (new system)
Cooling 52 intake: 65 discharge

System size rating:

Heating _13600M (BTU/H) Cooling 525 (Tons/H)
Actual peak load:

Heating (7 (BTU) Cooling 450 - (Tons)

Energy efficiency of systems: 5

Number of chillers/heat pumps in system 2 Cmﬂiefs’leheat[mmps

Coefficient of Performance (COP) for heat pump 3.1 - 3.5

Average Energy Efficiency Ratio (EER) for heat F%mp 10.7 = 11.2

If no heat pump, chiller efficiency rating
Number of chillers or heat pumps in ?gstem' =
Size rating of chillers/heat pumps _ each 5 =3 tons

General Water Use Efficiency:

Average Efficiency of Water Use __1.93 = (gal/ton) cooling
T 1.93 __ (gal/BTU) heating
How much water is recirculated? Nane

How much water is lost in the system, where 1s 1t lost and
how is the amount of water loss determined?

None

If cooling towers are part of the system, how many are
there, how much evaporative loss occurs in this loop, and
how is the amount of water loss determined?

N/A




B S S U UG wlrie W Lyan \..,.\b)c,\k.".\.._x L Lk & K2 [WRWE N SRR BN v E
If cooling towers are not present in the system please
describe the feasibility of adding towers 1including any
site and/or system limitations.

.

WATER USAGE

Indicate the percentage of all primary and secondary uses of
the water: ,

Heating 100  Air conditioning-{in_summer)
Processing 100 other: Heat pumps in winrer

/ -
Average pumpage: 1,000 gpm; 24 _hours/day:; 172 months/year
Are flow meters used to determine water usage? [y]Yes [ ]No

If meters are not used, describe how the amount of water
appropriated is determlned

WATER DISPOSAL

Indicate any water treatment that is done before or after the
water goes through the system.

Liquid sodium sulfite #EG-5308 Additional water treatment is being

added at this time for bacteria control., These chaneea will include past treat

'

What percentage of the water is dlscharged and what is the
water discharged to?

100% - storm sewer

D



1f water is discharged into a storm sewer indicate the
receiving water for the sewer outlet, if known.

Mississippi River

List any discharge authorizations required for the system.

N/A

Indicate any regulated discharge limitations relating to
water temperature, quality or quantity.

N/A

WATER CONSERVATION

Does the system use variable speed pumps? [ ] Yes [X] No
Are any load or system controls used to reduce water
requirements by reducing the operating load conditions (i.e.
load shedding, temperature set points)?

We use modulating valve control to reduce the flow of water

to the heat exchanger

List any other measures utilized to reduce water use:

This is a new system and we are just learning how it functions.

What changes can be done to the system to reduce water use?

This will have to be studied.

What alternatives exist for reuse of the discharge water?

Same as above.




Indicate any anticipated future changes 1n water use anda
state reasons for projected increases or decreases.

At this time the system is too new to know. what our future

needs will be.

Please provide us the following information about the person
that completed the survey.

/ .4
r; /7L /"_‘;\A/ /)

Name Pat Gannon 272"

Title HVAC Tech. P
372-1600 or 1670

Telephone Number

Please give the name éﬁd*phoné number of someone that can
provide additional information, if different than above.

Contact Person Fred Atkinson, Qperations Manager

Telephone Number 372-1226

This survey is to be completed and mailed by September 15,
1989 to:

Department of Natural Resources - Division of Waters
Attn: Jim Japs

Geothermal Heating and Cooling Survey

Box 32, 500 LaFayette Road

St. Paul, MN 55155-4032
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Honeywell

January 30, 1990

Orr Schelen Mayeron & Associates
Attn: George Rothenberger

2021 East Hennepin Ave
Minneapolis, MN 55413

Re: Well Water/Cooling Coil Conversion Costs
Dear Mr. Rothenberger:

Our estimated cost for conversion of the Cooling Coils in the Stinson/Ridgway Facility,

presently being served directly by well water, is $2,000,000 - $3,000,000. This is based
somewhat on the $1,400,000 you estimated for conversion of the chillers to a cooling tower and
rough guessing - likely additional chiller capacity will be required (existing Recip. units are
for stand-by/peaking and generally not in excellent condition), plus there may be many
unknowns.

Sincerely,

-

Paul S. Binek

Manager Facility Services
Honeywell, Inc

1433 Stinson Blvd MN17-1510
Minneapolis, MN 55413

(612) 378-4838
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Llebhert Coreoration
1050 Dearbora Driva, Columbus, Ol 43229 1
Environmental Eneray Analysis Nage:
DNR STWbY:» 20 TR. LIEBERTS i
[]:
junndry 20 Tous
e emnaray enst ot 1 FE 24006 ( 60Hz) uwunits ftor one year I8 %9, 387

FRree C.o'oflzLéﬂ

\ . Breskdowp. ot thgaz 8neray _copii._is_ap_tpllows:

vae Fan Motarde) .......... 2,936

omeressar () ... .00 .. 3,119 o~

flumidifiar(8) ot e e e e . 1,281 \

'leheat(8) ...t 0

Jryveaaler(s) ....... Ve e e e e aai

ilyeal Pume(s) ........ . N T 4

otal ..., e £9,387 @ %0G
L M

'gRign_grlsgria_tgr_this analrxeigl

eqgiont Minneapalis, Minnesota

aam DrvbulB .o v e e 72 F

oom Relative Humidity ....... sSQ %

e ign Ambient . ........... e 9 F

ntal Load J Desiaean Ambient < 170008-BTUH

ernsihle Load & Daesign Ambl

170000 BTUR

.-""‘"

nit_Rasa:
Made! ...... e e e e e e e FE 2406 ( &0H2)
Aiv Flow /7 Unit .. ...uun. . 10200 CFM )
Main Fan Mator ...... Ve e . 7.50 HP < Freg cooLiviq
number aé Uaits .. .. 1
%uantity et Compretenr® ...... 2

ampresescr KW ...... BN . (Nate 1)
Humiditiar Cap@acity +..vuvueonn 22.1 Ib/hr

Dmidi*iol" KU ----- ¢ 8 s 8 s 0 o a8 e ,.&

ereat KU e ke e e e e e 30.0
Qlyen!l Pump Motor ... .vu.oan 3.00 HF .
Dryenoler Fanm Motor .o, ... . @.25 HP -

pigs;

1) Compressor KW as well as unit capacity varies with ambient

canditians.

These ratios
enainears based aomn aveilable publisted catalag

)

reflect the ocpinion of Liebert Carporatiaon

infgrmation,




lLiebert Coreoration - 12722719
1050 Cearbarn Drlve, Calumbus, OH 43229
Ernviranmental Eneray Anmalysis Pagar |

Ymmary

bhe emeray cost gt 1 FH 267U ( 60Hz) wnits +0r are year is 812,722

, & ct..-teAq/
~BreskdQup_9t_thess anersy cosia_ja_as_tgllown: wATe

Loy
2 K arly
vap Fanm Motor(s) ..... e w“&'lsfa
omprasbor{e) ... ....00.0.... L, 928
umiditier(s) ...... e e 4,237
eheat(e) ..............,. P 0
QLA e e e 212,722 @.QQ
AwH
efian.griterio fou_ tbhis_ anmlysis:
@aidn' Minneapalis, Minnesota
@am Drvbulh ... ... . i, 72 F
com Ralative Humidity ....... 50 %
es iam Ambient . ........ e S F
optal! lLoad 3 Design Amb:ent .. 170000 BTUH
ensible Load 3 Desian Ambient 170000 BTUH
nik_RAsal
ode !l ... ... ... e FH 2&67W ( &0Hz)
ir Flow /7 Unit oo, 10200 CFM
ain Fanm Moter ... i 5.00 HP
wmber ot Units .............. i
uantity ot Comprassois ...... 2
omprassor KW . ...... e e (Note 1)
smiditlier Capacity ..... e 22.1 Ib/he
miditiar KW ... . ... ....... G.&
pheat KW ....... e e e 30.0
5% 1 R
1) Comepressar KW as well as unit capacity varies witl. ambient

ceanditions .

These ratios reflect the orinion ot Liebert Corporatlion
enaineers based on available publishaed catalog informatlanm.
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GEOTHERMAL HEATING AND COOLING SURVEY Jet
PERMIT NUMBER ___ (5~ G2 3| RSB
PERMITTEE _ Hopevwell Military Avionics Division “5“fﬁﬁ§}534
SYSTEM LOCATION 1433 Stinson Blvd Minneapolis. MN 55413

NAMES AND LOCATIONS OF FACILITIES:

Same As Above

i )
TOTAL AREA SERVICED: °°°/°0C square feet consisting of 8 separatelv

constructed and joined buildingsover a period of 20 years. All HVAC/
water supply systems bei L0.s b% %/modified/joined together during the
t§% f??l ? y

40 years of existence of as continuous manufacturing chang
Number of wells connected to the system : have dictated.

Enclosed is the well information we have on file regarding
this installation. Please indicate if this data is accurate
and/or submit any additional well data that is available. If
no information is enclosed or available, please complete the
enclosed Water Well Information form(s).

Are water level measurements taken on the production well(s)
or observation well(s)? [ ] Yes [x] No If yes, vleaze
submit a summary of the data.

S8YSTEM INFORMATION
Number of years since original system was installed:_ 40 years.

sSystems were

Date systemw=wes put on line: 1950's/ '60's/ '70's/ '80's

Is this a once thruugh or closed loop system (describe and
attach a simple schematic drawing) ?

The well and its associated water piping system is a complex system

serving: 1) environmental/comfort cooling system heat rejection,

2) Process equipment heat rejection. 3) Non potable plumbing system

water (Water closet. urinals, Bldg Mainten:nce, etc.) &) Lawn Isrigatio

system water. 9. Fire sprinkler system backup. 6) Clozed loop heating

and cooling system water makeup, The well water distribution system

incorporates both "once thru” and multiple or "series'" use of the
water. It also serves as make-up for closed loop heating & cooling

systems .




Describe any major system modifications and give the
completion date:

The well water distribution system is a dynamic system to which

modifications are made due to process, economic and legistlative

requirements on a continuing basis.

Average water temperature: Overall system:; 50 degrees intake to equipment -
degrees discharge to storm sewer

55
Heating intake; discharge
Cocling intake: discharge
System size rating: Facility is made up of numerous systems (35) of all type
ith t 1 ti ditions/specifications unavailable.
an%e%%T%% Yl ac U%BT%gﬁsa ln%o%i?n% Lons/sp ?Tons/u)

Actual peak load:

Heating (BTU) Cooling (Tons)

Energy efficiency of systems:

Number of chillers/heat pumps in system 44
Coefficient of Performance (COP) for heat pump

Average Energy Efficiency Ratio (EER) for heat pump _
If no heat pump, chiller efficiency rating
Number of chillers or heat pumps in system
Size rating of chillers/heat pumps

General Water Use Efficiency:

Average Efficiency of Water Use (gal/ton) cooling
(gal/BTU) heating

How much water is recirculated?

How much water is lost in the system, where 1s 1t lost and

how is the amount of water loss determined?

If cooling towers are part of the system, how many are
there, how much evaporative loss occurs in this loop, and
how is the amount of water loss determined?

Two cooling towers are utilized in one of the systems.

Loss unknown ‘




What is the design capacity of the towefs? 165 ton
If cooling towers are not present in the systemdgfbaae

describe the feasibility of adding towers including any
site and/or system limitations.

1) Adding towers will require extensive building structural

work in most areas. 2) Conversion to towers will likely

reduce manysystems capacity below reguired. Only the latest

two chiller svystems installations have been designed for

future conversion to cooling towers.

p

L e

WATER USAGE s

Indicate the percentage of all primary and secondary uses of
the water: N/A

X Heating o X Air conditioning
X Processing  / X Other: piumhing/Rldg Maintenance/

Average pumpage: 700 gpm; _ 24 hours}3§§;Irr}%aﬁé%%hs/year

Are flow meters used to determine water usage? [y]Yes [ ]No

If meters are not used, describe how the amount of water
appropriated is determined.

N/A

WATER DISPOSAL

Indicate any water treatment that is done before or after the
water goes through the system.

Chlorination at wells

What percentage of the water is discharged and what is the
water discharged to?

100% discharged to storm sewer, sanitary sewer, to lawn
for irrigation, to ambient a%r (evaporation and cume cooling towers)




If water is discharged into a storm sewer indicate the
receiving water for the sewer outlet, if known.

To City of Minneapolis Storm & Sanitary Sewer system. Receiving ﬁ

water unknown. w
List any discharge authorizations required for the system. |

NPDES permit mon contact cooling water (MN0O42641)

DNR Water Permit (268mm gal/wr)

——

Indicate any regulated discharge limitations relating to
water temperature, quality or quantity.

MM gal/day,85 degrees F. 2mg/liter total residual chlorine,

6.0 to 9.0 ph E

- i

WATER CONSERVATION

Does the system use variable speed pumps? [ ] Yes [X] No
Are any load or system controls used to reduce water
requirements by reducing the operating load conditions (i.e.
lcad shedding, temperature set points)?

A Honeywell Delta 1000 Energy Control System isg wsed to

control load conditions.

List any other measures utilized to reduce water use:

- Multiple series use and cooling tower (1 system)

- Reduced individual "chiller systems' by '"Looping' units

together to increase efficiency and convert reciprocating
units to centrifugal units
What changes can be done to the system to reduce water use?

1) Install cooling towers on other systems. Install

additional chiller cold water loops w/additional chiller capacity.

What alternatives exist for reuse of the discharge water?

Limited reuse alternatives available.




Indicate any anticipated future changes in water use and
state reasons for projected increases or decreases.

Limited increase due to increase production plans - increased

A/C needs expected to be supplied via chiller/cooling tower

systems .

Please provide us the following information about the person
that completed the survey.

Name Paul Binek

Title Manager Facility Services

Telephone Number 378-4838

d

Please give the name and phone number of someone that can
provide additional information, if different than above.

Contact Person Clark Nelson
378-4127

Telephone Number

This survey is to be complested and mailed by September 15,
1989 to:

Department of Natural Resources. - Division of Waters
Attn: Jim Japs

Geothermal Heating and Cooling Survey

Box 32, 500 LaFayette Road

St. Paul, MN 55155-4032
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Permit Number

SUPPLEMENTAL INFORMATION TO:

GEOTHERMAL HEATING AND COOLING SURVEY /1/0,/ 25

November 2, 1989

85-6010 Methodist Hospital
6500 Excelsior Blvd.
St. Louis Park, MN 55426

Well Pump: Variable Speed [] yes [ ] no

GPM 1,SO (mrx) KW Input 124,50
(if known)

HP |25
Efficiency Rating

Average Operation Hours per year 3S00O

Chillers: ' aafb
C/dl/z ﬂ‘,ﬁ(ﬂc* st
‘I‘ons\\_\772 KW Input 60S. 9

Toni/

Chiller #1
Capacity &sO

Peak Load ¢ 30 Average Hours/Year JIS0O

Condenser Water

Temperature Entering o2 _EOLL LoAD
Temperature Leaving 272 L £S5 TimS
( Slug wRF
GPM 950 o ) y
/’) L
3 I/& AT 5
. C}\}Zl/&(d ' r,\\\ yser »
Chiller #2 ) o0 L MKE
\/DAO'? - 2447
Capacity 225 Tons O(L}] KW Input 29¢. 3 90
! Wi
Peak Load 3 o0 Tons Average Hours/Year 3000 L

Condenser Water

e
Temperature Entering 2. ~ \17;“A

- J5
Temperature Leaving - 2 [ < 18
GPM Q00 )

@



Chiller #3 Dl t
Capacity &S0 Tons KW Input H2 5
Peak Load_¢ 30 Tons Average Hours/Year 3000
Condenser Water - ﬂ
Temperature Entering 72
Temperature Leaving g2 ;
GPM 82 S~ ,«"l
3. Cooling Tower: |
Pump HP _ GO GPM _|8NS
KW Input <o0. & Hours per Year Operated o \‘
Fan Motor HP SO KW Input 7.3 ,
‘w——._. Which Chiller Number (above) is this used with? f? E
4. Oon the drawing you submitted, "iiéége*IHSIEQEE“EBE the
pumps shown, KW input or eff1c1ency.
5. Please verify that AHU Ss-1, 2, 3, 7, & 8, are the only

units with well water coollnq coils. Please indicate
whether these are precoollng coils or primary cooling.
List the entering and leaving water temperatures or the
change in temperature for the well water coils:

In Out Change
s -1 _s5r 58 7
s -2 s/ &0 3 5 e
s -3 s ) 9 /
s - 7 - s 7
S -8 s/ L © v b
s - 12 s <9 i/"
6. Water treatment costs: 24, /4S5 . % :

’%“M D o weiwt/mw%.

1Lz
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Methodist Hospital
1 06 g0

5 September 1989

Mr. James Japs

Water Appropriation Program Coordinator
Department of Natural Resources '
500 Lafayette Road

St. Paul, MN 55155

Dear Mr. Japs:
Please find enclosed the completed Geothermal Heating and

Cooling Survey you requested. If I can be of any other
service, please let me

Sincerely,.

Director o
Engineering and Maintenance

VJIP/jmk
l Encl.

cc: Bernie Eikmeier

Methodist Hospital 6500 Excelsior Boulevard, PO. Box 650, Minngu\)lis, Minnesota 55440 Telephone 1612) 9:32-5000

)



GEOTHERMAL HEATING AND COOLING SURVEY |
PERMIT NUMBER 85 - éo [ O
PERMITTEE Methodist Hospital

SYSTEM LOCATION 6500 Excelsior Blud St. Louis Park, MN 55426 ‘
NAMES AND LOCATIONS OF FACILITIES: |

Methodist Hospital

6300 Excelsinor BRlvd

St. louls Park, MN 554726

TOTAL AREA SERVICED: 560,000 Square feet

WATER BOURCE
Number of wells connected to the system 1

Enclosed is the well information we have on file regarding
this installation. Please indicate if this data is accurate
and/or submit any additional well data that is available. If
no information is enclosed or available, please complete the
enclosed Water Well Information form(s).

Are water level measurements taken on the production well (s)
or observation well(s)? [ ] Yes [ x] No If yes, please
submit a summary of the data.

8¥STEM INFORMATION
Number of years since original system was installed: 31

Date system was put on line: Summer 1959

Is this a once through or closed loop system (describe and
attach a simple schematic drawing) ?

Once through cooling system. Water pumped from the deep well 1s circulated

through cooling coils in air handling units Water from the air handlers

is circulated to the condensers of two chillers, From the chillers., water

is discharged to the Minnehaha Creek _and used for dirrigation of lawns on

campus.




Describe any major system modifications and give the
completion date:

No major modifications. Pump size increased in 1973 to present 125hp.

Since then, air bandling units relying on well water have decreased in

number

Average water temperature:

Heatlng _______intake: dlscharge
Cooling “gj°p _ intake: _7p° _ discharge

System size rating:

Heating N/A (BTU/H) Cooling __ 2269 (Tons/H)
Actual peak load:

Heating (BTU) Cooling est., 2100 (Tons)
Energy efficiency of systems:

Number of chillers/heat pumps in system 3
Coefficient of Performance (COP) for heat pump
Average Energy Efficiency Ratio (EER) for heat pump
If no heat pump, chiller efficiency rating 837
Number of chillers or heat pumps in system 1

Size rating of chillers/heat pumps 650 tons - 650 topns = 325 tons
General Water Use Efficiency:

s ——————

Average Efficiency of Water Use 497 (gal/ton) coollng
(gal/BTU) heating

How much water is recirculated? chjiled loop - all,once thraugh - none

How much water is lost in the system, where 1s 1t lost and
how is the amount of water loss determined?

N/A

If cooling towers are part of the system, how many are
there, how much evaporative loss occurs in this loop, and
how is the amount of water loss determined?

1 cooling tower, four cycle operation evaporative rate 257 determined

by make up minus blowdown.

W




What is the design capacity of the towers? 750 tons
If cooling towers are not present in the system please
describe the feasibility of adding towers 1including any
site and/or system limitations.

WATER UBAGE

Indicate the percentage of all primary and secondary uses of
the water: '

&

Heating X Air conditioning
Processing Other:
Average pumpage: gpm; hours/day; months/year

Are flow meters used to determine water usage? [x]Yes [ ]No

If meters are not used, describe how the amount of water
appropriated is determined.

WATER DISPOBAL

e T e

Indicate any water treatment that is done before or after the
water goes through the system.

Pretreatment chlorine ¥ .03 mg/L, Chemtex product, C-130 corrosion inhibitor

What percentage of the water is discharged and what is the
water discharged to?

1007 - 20 percent to lawn sprinklers, 80 percent to Minnehaha Creek

3




If water is discharged into a storm sewer indicate the
receiving water for the sewer outlet, if known.

NO STORM SEWER ~ Direct discharge to Minnehaha Creek

List any discharge authorizations required for the system.

NPDS Permit #MN0002470

Indicate any regulated discharge limitations relating to
water temperature, quality or quantity.

Flow - no restriction

Temp - max, 86°F

Total residual chlorine - .03 mg/L, ave., ,05 mg/L max.

WATER CONSERVATION

Does the system use variable speed pumps? [x] Yes [ ] No
Are any load or system controls used to reduce water

requirements by reducing the operating load conditions (i.e.
load shedding, temperature set points)?

Yes. All ailr handling units are temperature controlled to throttle down

water use upon temperature satisfaction.

List any other measures utilized to reduce water use:

Water discharged from air handling units is cycled through chiller condensers

prior to dumping.

What changes can be done to the system to reduce water use?

Convert entire hospital to closed loop chilled water svstem,

What alternatives exist for reuse of the discharge water?

No present alternatives to reuse. This well is part of the containment

lens that 1is being used to prevent spreadof pollutapnts from the Riellv

tar plant in St. Louis Park. A 99 year pumping plan requires the operation

of this well for containment purposez.




Indicate any anticipated future changes in water use and
state reasons for projected increases or decreases.

Anticipate converting to closed loop. However, we want to use well water

for condensing water in the chillers.

Please provide us the following information about the person
that completed the survey.

L.
Rk

Name B. D. Eikmeier

Title pilant Operations Supervisar

Telephone Number 932-5106

Please give the name and phone number of someone that can
provide additional information, if different than above.

Contact Person Victor J, Polich, Jr., Director of Eng. & Maint,

Telephone Number (612) 932-2103

This survey is to be completed and mailed by September 1i5,
1989 to:

Department of Natural Resources - Division of Waters
Attn: Jim Japs

Geothermal Heating and Cooling Survey

Box 32, 500 LaFayette Road

St. Paul, MN 55155-4032

|
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