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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 1 oaded 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 ~l~ x $.045 = _1_ 
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 ~l~ x $.045 x OPERATING HRS = __l__ 

.90 KWH YEAR YEAR 

Chillers/Heat Pumps 
KW x HR x $.045 = _1_ 

YR KWH YR 

- OR -

TONS x KW x HR x $.045 ~ _1_ 
TON YR KWH YR 

(Where KW Input Data is Available at 
Operating Conditions) 

(Where KW/Ton is Estimated for 
Particular Device and Condenser 
EWT/LWT) 



APPENDIX 

LIFE CYCLE COST CALCULATIONS 

ASSUME: 20 YRSq 8% DISCOUNT (COST OF $) q NO SALVAGE VALUE 

A> ESCALATION CALC - ELECTRICAL COSTS ESCALATE @ 5%/YR 

DEF= DISCOUNT-ESCALATION FACTOR. DEF 
vJHr-::1:::~E ~ DEF F:r'.:if3ED ON l\l==:~o 'I E:=:::~5 ,, I:)::::U 
<DEF 20,5,8) = 15.07582 
source; DEF Tables in 

11 1ife Cyc:le Costinq 11 

Robt J. Brown & Rudolph R. Ynuck 
Fairmont Press, 1980 

B) ESCALATION CALC - WATER TREATMENT & MISC COSTS @ 4%/YR 

DEF = DISCOUNT-ESCALATION FACTOR 
<DEF 20,4,8) - i3.77 

C) RESULTANT PRESENT WORTH 

WHERE ; PW= PRESENT WORTH IN 1989 DOLLARS FOR 
20 YR OPER, 8% COST OF MONEY, DEF 
AT C4 DR 5)% ESCALATION. 

NOTE: SUNK COSTS <EXISTING INSTALLATIONS> 
NOT INCL: PW IS FOR OPER FROM 1989 
FORWARD. FIRST COSTS OF CONVERSION 
ARE COST x 1"0 IN 1989 DOLLARS. 

{f) 
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• SUM flBH 
125 records sumMed 

MBH 
567653.9 

47304 TOt'.llS 

• SUtt ft ttiY 
125-records su1~ed 

APPENDIX 

ECONOMIC & KW IMPACT 

R 116Y REPORTED 1917 MGV 
11158.0 

• SUM MBH FOR USE='CW COIL' 
37 records su11ed 

11BH 
109718.5 9143 TONS 

• SUM M6Y FOR USE= ·cw COIL' 
Variable not found. 

? 
SUM MBV FOR USE= ·cw COIL' 
• SUM R MGV FOR USE='CW COIL' 

37-records suamed 
R 11GY 

3399.0 

• SUM MBH FOR USE='CHILLER' 
10 records su11ed 

12600~~~ 10 5 0 0 TONS 
• SUM R MSY FOR USE~'CHILLER' 

10-records sum~ed 
R MGY 

2001.1 
. SUM MBH FOR USE='HEAT P' 

11 records su11ed 
HBH 

47440.6 3953 TONS 
. SUM R MGV FOR USE='HEAT P' 

11-records summed 
R MGY 

1490.6 
• SUM MBH FOR USE='COND' 

43 records su11ed 
MBH 

261339.8 21771 TONS 
• SUM R HSY FOR USE='COND' 

43-records summed 
R M6Y 

40I7. 4 
• QUIT 
*** END RUN dBASE III PLUS 
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02/08/90 

. 
DETERMINATION OF IC 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 NG ING I 
AND DISCHARGING TO STORM AT DEG. 

E EVAPORATOR TO CHILLED WATER COILS TO 
50 DEG WELL WATER ENTERING EVAPORATOR AND LEAVING AT DEG, FLOWING 
THROUGH COOLING COILS AND LEAVING AT DEG., THEN FLOWING TO CONDENSER 
AND DISCHARGING TO STORM AT 67.5 DEG. 

F COOLING TOWER 
50 DEG WELL WATER ENTERING COOLING 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. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

-----> COST FACTOR: $0. I KW <-----

SYSTEM TONS D.T. GPM/TON KW/TON 
====== ---- ---- --- -- ========= ========== -----

A 100 10.0 .5 .32 2.40000 0.51500 
B 100 35.0 86 108.6 .89 0 .85714 1.08640 
c 100 30.0 100 45.2 $2.04 1.00000 0.45240 
D 100 10.0 10.5 .47 2.40000 0.10500 
E 100 17.5 240 42.5 $1. 91 2.40000 0.42500 
F 100 10.0 15 0 $3.69 0.15000 0.82000 
G 150 35.0 120 54.9 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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BJ0/2/90 

January 24, 1990 

James Japs, Coordinator 
Water Allocation Program 
State of Minnesota 

General Mills, Inc .. 
James Ford Bell Technical Center 
9000 Plymouth Avenue North 
Minneapolis. Minnesota 55427 

Department of Natural Resources 
500 Lafayette Road 
St. Paul, MN 55155 

Dear Mr. Japs: 

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

BUILDING TOTAL CQQLING LOAD 
The total building cooling loads are close, but there is a large 
difference 1n the cooling load supplied by well water that is used 
directly 1n the coils. The capacity of each system 1s as follows: 

CQo11ng Water System 

Well Water - direct 
Well Water - chilled 
C1 rcyl at1na Chj 11 ed Water 
Total L.oad 

CQNYEBSION COSTS 

0-S .. M Report 

401 tons 
150 tons 
883 tons 
1,434 tons 

GMI Calculation 

700 tons 
150 tons 
760 tons 
1,610 tons 

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 
Off1ce) 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 
eh 111 ers are for the 700 tons of coo 11 ng prov 1 ded by the we 11 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. 



.. 2 -

OPEBATING COSTS AND LIFE CYCLE COS!S 

January 24, 1990 
BJ0/2/90 

The new 900 tons of water chillers and associated equipment would 
change the annual operating cost and life cycle costs as noted 1n 
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 Bj o 1 n, P. £. 
Senior Mechanical Engineer 

BJO:PKP 
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NOV 1 6. 

SUPPLEMENTAL INFORMATION TO: 
GEOTHERMAL HEATING AND COOLING SURVEY ~ r= r"-~ -.: ~ .... ~ .-~ :-~ 

-. ~-- ~...... _...,., ~ '.' ,._... _,,. 

November 2 ,- 1989 

Pernii t Number 74-5231 General Mills Inc. 
One General Mills Blvd 

.',j,;1'- .• -·•·:::·. 

Golden Valley, MN 55426 ··- ·--· . --··. · ... ---. .. _ ...... ----··i <# ,..__,, 

~
s- ~-. ...:.--.--------,,. 

Y) . ~/~ --- ---·-· . . 2: . ' . . . . ______ ,.,. _____ _ 
1. Well Pump #3: 

Variable Speed [ ] yes (X] no 

HP lQQ GPM HHlQ KW Input 74 4 

Efficiency Rating 95% (if known) 

Average Operation Hours per year 140Q 

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

HP 100 GPM 1000 KW Input 74.4 

Efficiency Rating 95% (if known) 

Average Operation Hours per year 1400 

2. Chillers : 

Chiller #1 Type Carrier ff 1 Centrifugal 

Capacity _ _...1 ...... 6 ..... a __ Tons 

Peak Load~_3_2_4 ____ _ 

Condenser Water 

Temperature Entering 

Temperature Leaving 

GPM 493 

Tons 

! 550_ 60¢• 

~---_j 

KW Input . 493/Ton at 100% Load 

Average Hours/Year 2100 
,__L-------:::-

1 ~/0 

( 

2i1/ ~"r x .1() 
/) -

Chiller #2 Type Carrier IF2 Centrifugal 

Capacity ~-3~6~0 ____ _ Tons KW Input 493 /Ton at 100% load 



Peak Load 324 Tons Average Hours/Year 2100 <!. '7 

Condenser Wate.r 17t...v 5 
----1£ ( j Temperature Entering 55° -·60° 

~-------·/ 
Temperature Leaving 

.:__GPM 493 

j Chiller #3 

/Capacity ___ 1_50...._ ___ __ 

~ Peak Load 350 l ------------
\ Condenser Water 
I 

75° - 80° 

Type Dunham-Bush Rotary Screw 

Tons 

Tons 

KW Input ~---N~/_A~~~­

Average Hours/Year 

I Temperature Entering 
I 

55° - 60° 

\ Temperature Leaving 

l_GPM -5 s ..... a ____ _ 

0 

<;, 11~;;1:..7 
F'IL ,t~,!. I { -l-

-.I 

Chiller #4 Type Mcquay Centrifugal 
::: . Co 8(0 (,.("'' /T~·,1 

Capacity ]50 Tons KW Input ]Q2 9 

Peak Load 97.§ Tons Average Hours/Year 250 

Condenser Water 

Temperature ELnetaver
1

.nigng ~5~ Temperature ~....,._J;~~~~~---
1 

GPM 4 so TO'i:..T J 1, ('... roi+Q 7j' 
152 ;1..L2 5 ~24 -: +so --o.:::-

Chiller #5 1 Type Trane Centrifugal 

Capacity 410 Tons KW Input 

\ 

265 

Peak Load_~'Mil~Q~---- Tons Average Hours/Year 

Condenser Water 

Temperature Entering 

Temperature Leaving '80° - 85° 

G~~~--·~ ... ~ ... ~.~'-, 

(At 85~---··E~i:·ar/95 .3° Leave) "> 
,., /-: ~ -----· 

LJ t,·;-, ·~-(l... V>IJ,/; r; we-b.V ~ 

f I .. ..-· 
1 l ...;;,, 

. _ _....--
. _ ____.. 

1s<;1;:J ~ 
(qfr' 

3000 

,)$" +o . &, 0 

L-oA-P 



Chiller #6 Type 

!/favJJD / 
Carrier {~bsorption) . 

Capacity 160 Tons KW Input ~-3 __ K_W _____ _ 

Peak Load~~16~0~~- Tonst.~~~~ Average Hours/Year ___ so ___ ~~ 

Condenser Water 

Temperature Entering 

Temperature Leaving 

GPM 552 ------

Chiller #7 

capacity 
-,,::---.-.._ 

Peak Load-----
_r"',.,..""~ . '···-.......... ~ .............. 

Conden~~r Water ~--------......._ 
/"' ~--

80° 

KW Input 

Average Hours/Year 

Temperature Entering ~--
/"'/ ~----------~----

/Temperature Leaving 
/ 

GPM ___________ --------·-----------------------------·-
~·----·' - ---------- ··--.. --·------

Please list the unit numbers above, that are chilling well 
water only: ~--"#~4~---------------------~----------~ 

3. For the closed loop chilled water s¥stem, 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 1 s and Del ta T for each coil. See Attached 

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

6. Water treatment costs: 

Phosphate Costs 
Chlorine Costs 

~--~~--~~---------------------~ 

$13,800. Per year 
$ 2,000. Per year 



QUESTION #3 

CLOSED LOOP CHILLED WATER PUMPS 
()IJl.'i ... 

CH 'f... L~ f'l7 fl 2 f J. r oP,t"lA 1~ 
E. W. (2) Carriers (1) Dunham Bush has (3) chilled water pumps all:, 

~t/~r 

40 H.P. 360 GPM FIXED VOLUME 
KW Input 31.5 Effie. 95% 

~ P1Jl"t=;J_ s-? HF ~IJ 'flJ 6Pf'e lf1"4. ) fiv" r"'"'~( ·"vt..c.c, 
1-----1~-~-~~9~~~~ / 'V -f"S-0 C,O /~ $(4w1.;.{! O"ll? ~· 

:;-- 2) Trane C iller ~) 7 c, kf) ,-'M !. ;;e.-9S ..... ,,llv-
t:i.otf' ~to T 9"' . , S/.-"*~ 

P-13 
10 H.P. 794 GPM FIXED VOLUME 
KV Input 7.4 Effie . .2,2.I 

Lf;f' 
P-14 
25 H.P. 
KV Input 19.6 
Ct>,JO 1)·;Mf-

1114 GPM 
Effie. 95% 

P-1$'- .LE... 1-f/t:J ) cP 5'0 v.?M 

3) Carrier Absorber :J!.(c 

c:v1-.f 
P-12 

( 0 D fo"" _r'D H/?/yf<.. 

3 H.P. 
KW Input 2.3 

320 GPM 
Effie. 95% 

VARIABLE VOLUME 

FIXED VOLUME 

4J [Uru..e./L t£-4- McJ{.Jfe.-7 - ( )S'.? f1{l_//f2 J IS"<> t~1 

c.·oNO, r.vJ 7-~f?. fl)l'lf ; 

S- wt . 4S-o t;pl'\ 
rw" ,!. 
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lO l L. 

a-'t 
eotL ~~''-

c.o l L.. 

NO 

~-~ 
c., .. ~ 
e-l 

/~D TD.U 

~ /ffl l.-L,~(L No 4- r_e1-fi(lp 

1\1)(/)_Jlf-1 .,if(}, 1/C.... 
1-;;;) I' 

WeLL. W.A1eR... 

C::d' 11. 

~"Z.. 

/57 
'2. I 8 

Tb 

~M! w 
fJp-

4~''" 
4 s• P. 

4;'1'-
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!JP' 'p- 7DNJ 

5; 'p. lt>'P 'Z' / 
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TOTAL!> 4~1 µ-(,~. 
J ()() JJ 

TUl: /t;o TON a..Htt-1.,£1<_ Ct!flt'-LE-~ N~ 9) lllA-' IN57F/U.l!UJ 

TD PA.~ I) t /) /£' tt Lt:'W.6/J. w G LL WA1 ~R_ Tl:!!!EMPeliLATCl/l.e-
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( r·, ,) 

.-1 _,.y.· 
. ·r-· OCT 1 9. 

GBOTBERKAL HEATING AND COOLING SURVEY 

PERMIT NUMBER 71 - 5 )__ 5> \ 

PERMITI'EE General Mills Inc. RECEIVED 
SYSTEM LOCATION Golden Valle)', Minnesota Orr·Schelen·Mayeron & As 

COMM.# -----NAMES AND LOCATIONS OF FACILITIES: 

~-M_i~nn_e_a~p_o_l_is __ G_e_n_e_ra_l __ O_f_f_ic_e ________ ~----~----------~--------~Qi.a....CT23 1989 

Golden Valley, Minnesota 55426 

TOTAL AREA SERVICED: 

(Enclosed) 

_4_2_0_,o_o_o __ square feet 

WATER SOURCB 

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. 

SYSTEM INFORMATION 

Number of years since original system was installed: 32 -----
Date system was put on line: Fa 11 of 195 7 

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 jn splash tanks for re-use as consensor water and/or 

1 

Name Rf/, 



Describe any major system modifications and give the 
completion date: 

Ori inal s stem: Main Bldg. & North Wing 1957-58 Deep Wells. 1 & 2 only. Deep 
in 1964-65 with 4 story West Wing a ition. 

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

Fall/Winter 88 converted East Wing HVAC to outside air cooling instead of 
refrigeration cooling. Repl-aeed-inefficient Dunham-Bush rotary screw 
chillers w/new {arrter _-ceatt:ifggal -chii'lers for :smnmer operation. 

''-...... 

---------···. 

Average water temperature: 

Heating 
Cooling 

__ 5_a_~ __ ~intake; NONE 
~-5-0-~~~intake: 75% 

discharge 
discharge 

System size rating: 

Heating 14, J 55 
1 
ooo ( BTU/H) 

Actual peak load: 

Heating 9. 900. 000 (BTU) 

Energy efficiency of systems: 

Cooling --1~6~0~0-~ 

Cooling 1450 

(Tons/H) 

(Tons) 

Number of chillers/ftea-~-pu!'ftl's in system 6 
Coefficient of Performance (COP) for hea~t--p_u_m_p ______ N_/_A ____ _ 
Average Energy Efficiency Ratio (EER) for heat pump NIA 
If no heat pump, chiller efficiency rating a 49 Kw/ton ~max 
Number of chillers or heat pumps in system Q 

load for last 
Size rating of chillers/helstt I pbfrrtp• See tabu..,..l_a_t~io-n~b-e~l~o-w __ _ 
3 @ 350 T, l@ 410 T, 1 @ 150 T, and 1 @ 165 T 

chiller 
purchased. 

General Water Use Efficiency: 
3.39 (GAL/TON) Cooling-Well Water 

Average Efficiency of Water Use 2.37 (gal/ton) cooling-Closed Loop 
* See Note below on heating O 00012 (gal/BTU) heating 

How much water is recirculated? 1800 GPM Cl ased I 09~ '!Joli ng 1 200 GPM 
How much water is lost in the system, where is l. ost a'nd Condensing 
how is the amount of water loss determined? 

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 l~wn sprinkling 
system. Volume of water used varies based on outside temperature conditions for 
air condition.ing. 
Ir 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 ;1n<l electric chillers for cooling 

2 



What is the design capacity of the towers? N/A 
If cooling towers are not present in the s-¥-s~t-e_m.;.._~--1-e_a_s_e ____ _ 
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 

conditioning systems and develop several proposals and cost estimates 

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

( rJ2.:? C-rAt-
·---' ;(. 

M 1rl 
~) M x 2 ft{ r J :;,;; t 
--- __... K. .__ 

r( i> 
WATER USAGE 

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

Heating 
Processing 

73% 
'25"' 

Air conditioning 
Other: Domestj c 

Average pumpage: 1,000 gpm; ~2~4--.._hours/day; _1_2 ___ 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 

J 



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_ 

reiss11ed 2/8/88. and Metropolitan Sewer Board registration dated May 31, 1974. 

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

• Tern erature 30C 86f dail max, total residual chlorine daily maximum effluent 
limitation of 0.10 rng/l and 4.6 lbs/day for each outfall (2), and pH s all 
pat be less than 6 0 nor greater than 9.0. No floatjng solids or 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? [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)? 

Set points but no load shedding 

List any other measures utilized to reduce water use: 

Automatic level cqptrnJ 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 condenser water 

Re-used for irrigation of lawn 

Returned to ground water and to maintain pond levels 

4 



Indicate any anticipated future changes in water use and 
state reasons tor 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. 

Name Merle C. Olson 

Title Mana~er, Facility Systems & Space Planning 
/ 

Telephone Number 
I < 

, r _, h ~ : • 1'1 ;. " _.. 
r;L,'<, !'./ \ f . 

/'"' I . 
Please give the name and phone n~mber of someone that can 
provide additional information,/if different than above. 

/ 
~ ~· •( 

4tl fff~ .~i 
Contact Person John Bj otn - JFVMechanical Engineer 

p't I_ v 
/ VI ~ :) .. /, 

u} . ,r I (' l 

T 1 h N mb . _ _/ ...,-J ~ y ' !1 ,..,, e ep one u er _s_4_0_-2_4_9_4 ________________ ~-~-~-~~-~-1 ,.~~~~ 

This survey is to be completed and mailed by September ~ 
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 

5 

(cl,d 
v 



'll E.. ~ '.. '}J J.; ~ ~:.1' J:= LOVJ 

6 ~NE; R. t\I_ h l LL~ I l~c., 
\o/l5/8~ 
::;, 'e;,)0\~ 

~\) 
.---. f3' ·4-"'1 _1. v.=;__ __ 
;_; 

cort..i I 

I 

0 f0 (:;, b t:.D-E:J~ AL f..-< t LL~ h LIJrJ 

GoL-o e1\J tlA ~l{ hAJ 
C -~ { ! ,. I 

c:.;<~~~~ i,~,~~ j Fli<.E"" 

Peo1ec11~ 

S'YSTE.M 
l 

l.r· -- --.-~ .... ---------· f 

DOME.~Tl C.. 

WA7E'2. 

S"\'S Tf.t-1 

A 

I I I ~OA~oo 8Z'A0~~<_---~,._., 

\ 

~ 
~ 

\~E. Do~. 

NC.. 

I 
.l:"I 
~ 

~ 01 
~ Cll 

, ,~ ... ~:\, ~I 
' ·!; -V •. ' .. I 

1.,'),/:~ '~ fourz (4) t'tEP wt"LLS 
"r , . ", 

7 . 

.--~~~~~~~~~......_, E . 

<!.OOl_( N0 I 
COL LS I 

I 

;·; 

... ~ 

(OOUN~ 

CCJLLS 

7GOT 

-c 
7fJOT 

'""'/ 
/''<., "\l ~.! ?f~'7f~ ( ;~;~ . ; ) ·< Lr 
I
, ""· ~ , "") · ,.. vi •·. I / ...... ) / j ,~ •• 

1 NortE$ t 14 ~'lr""i I --K ( I r . L-· / I 

CD 18 ~oouNc, ~01Ls + P~R1111r,;_ IA.JJJvc.110AJ VAJJn ()A) UJaL w111~~ 

© 
F-0 R. k ti~ FLOW 0 r: 'Z ~ 1 ! 4 PH A7 I 0 

f!' ~I : 7 0 0 TP N 5 l E '!;T) 

14 ~OOl..IN4 ~IL5 O~J tLO\M L~OP CJ.ll~l..IM.S, t.tJNNt&.C..1~ LOii// I (j, /c,5' 

~ ~ ?Sor r+~JJ I ~ 4!tJ7, 0 P~A71AJ' Lo AP ' c! 3SOAl.lp l I) 410 = '1~D r 
3 e. otx..1 N t.> ~ 1 L. s o N b AJ c. ez n+ ~ u ~ Y ~ 7 ~~ UI 17 H J .... I .SiJ ro ~ 
e_rt I ~Lr E12 "TO Lb WE: fJ.. UJ e-·t..1... WA 7 ~ TGh!/. 



('/ - I ' 25 la ;J !{] l ~ E M~U 

c. 1-1- '7 .., .... 
..... . ) i~p~, I~ 5J '18 ~ 

r!. '/ .- 3 l 1) 0 ·4f1h ',)) h J;Jf 

r! ') -+ ,.: -l~ ,;,f4 ~4../() H J);JJ. 

·! ')-- '~ I - ~ .'..Jfh /(.;')() f!~H v.-1 

,:_ ') - 'd .a. I (:; -5' ~ 1J f'1 I ft:J ~(} hl3H 

I! 'J ---b l 1.. s- ~fJh , 1.. ~() hlll+ 

~') -1 .4 t? t,(JH 4~o Hf; J.J 

t'J. ') - ; I 3 :. 2 ~N1 3: ~a '1 ~J-f-

\l '.1- (,fjh i 4 I r-- ,...,~ ... 
) 

~ ';;, 

t!Gi..~ NA'TaJ... - Of.n:,e iMl2- 1J z.~ 7) {q/1J.1 ~ 7"~Ar z 

c. 1.0 ;;eJJ lo o/J - &;111. '- IUJ w tt 1 ~ ., 

W e w_ w 111 €11. - o 1v '- E- ,,,.. "' tJ. v <! 1--1 u " eo , 

(if~ ~c ~1) ~ qc j~ :t ! ~ 1 o 
-- '4~0TOµ!i 

7~ 1 
7 "'or 
I ~a r 

I "' U.; ., 



;; 1:; 7 S' ~ J1 L.- -:: 3, ;9 ~!11-/To,.J 

70 0 lo~ 

-::: I 8 o O 6 ltt.- 'Z, ~7 ~AL. (To,J -::. 

lC.O ~t-J 

=- l]C,i_ ~AL 
:- D, ooo 11- (,A(_ I f511.1_ 

14 1 IS~,O"o ~71-t 



WATER E I I 

PART A WEll lOCATfON 
Telephone Number: I I 1 I I f 

~Owners Name Home ( ) ,_I --t -1- -1- t- -1-
0 Authorized Agent General Mills, Inc Work (612) 540-2184 _,.Nl'JJ--L...LNEi-

1-------------------+-------------t-·"""'71 -~ -1- --L 
Mailing Address: 

Number One General Mills Blvd 
Place an '· x ·' on the grid showing the I I 1 I 
exact location of your well. The grid is one sec· 1 I I I 
tion (640 acres divided into 1 /4. 1 /4, 1 /4 sec·,_ I - -t- -t ----r-
t1onsl. 1160. 40, 10 acres1. ~SWt-f-1-SEr 

T

1
o
1
w

7
ns!J.!.e_Ni No.: Range Section: Fraction: - f i-r -1-t i _ 

Golden Valley, MN 55426 

County: Township Name: 

Hennepin Golden Valley (]) Nymber: . , 1 1 

S 21 &,- 6 NW ,14 SE 114 NW ,,,1 _ 1 MILE-I 

PART B WELL CONSTRUCTION 
Name of Company which Drilled Well: Date Completed Drilled Depth: Present Depth• 

Berge~son-Caswell, Inc 1957 478' 478' 
/ c 
A 
s 
I 

N 
G 

MATERIAL: Height Above(Below) Land Surface: Interval: 

CN Steel 1 ft from 
0 Plastic 

16 
0 Concrete Diameter: 

0 Wood inches 
--------feet to 

0 Other Length: 

"'-~~~~~-....J..-------------------:fe~e_t__. _______________ --1 

/ O Yes (if yes. complete all of this section I Diameter: 

S ~ No inches 
C 0 Open Hole from ___ feet to ___ feet 

R MATERIAL: 
E O Stainless Steel 

Length: 

feet 

DRILLING METHOD: (If known): 
O Mud Rotary ~ Cable Tool 
O Air Rotary O Bored/Augered 

USE: 
Im Domestic 
0 Livestock 
0 Irrigation 

0 Public Supply 
RJ Commercial 
0 Industrial 

0 Dug 
0 Other 

0 Other 

Non-Pumping Water Level BelowtAbovel Land Surface 

53 feet 
1957 date measured E 0 Galvanized Steel Interval: 

N 0 Plast1·c from------- feet to h ow measured tsteel rape. etc. l 

""'~-=O~O~t~he~r-=====:;::::=========----------'------....:==============-~fe~e~t.l.---~-------------------------------­
/ TYPE: 

0 Submersible 
0 Jet, Shallow 
0 Jet. Deep 

Age: 

7 
Pumpin%'f5ater Level Below Land Surface: 

gpm feet 

Pumping Rate: 

800 years 
_l._9.._8......,2____ date measured 

p 
u 
M 
p 

D Reciprocating 
[11 Centrifugal 

Pump Setting - submersible 
tBelow Ground Levell 150 ft. tape how measured (steel tape, etc.I 

D Other Drop Pipe Length-non-submersible 

'Below Ground Level I 150 
Flowing Well: 

ft. 

PARTC WELL CONDITION 
Note: Attach add1t1onal sheets as needed 

CASING: 

0 Cracked 
0 Holes 

O Filled with Sediments Comment (describe method of inspection): 

0 lncrusted 
61 Other Good Good condition - visual inspect ion 

SCREEN: (if one exists): 
0 lncrusted 0 Rusted/Corroded 

0 Plugged 0 Other -----

PUMP: 
0 lncrusted 
0 Rusted/Corroded 

DROP PIPE: 
0 Rusted/Corroded 
0 Holes/Cracks 

DISTRIBUTION: 
0 Plugged Lines 
0 Vacuum in Lines 

0 Electrical 

e: OtheGood 

0 Water Marks 
Gl Other 

Good 

Gl Other 

Good 

Other tdncribe method of inspect1onl: 

PARTD 

Comment (describe method of 1nspect1on): 

N/A 
Comment (describe method of 1nspect1onl: 

Good condition - visual inspection 

Comment (describe method of inspection): 

Good condition - reworked in 1982 
Comment (describe method of 1nspect1onl: 

Good condition 

SIGNATURES 

OYes 

l/~8J"n o''""' L!aJj ~ 

:@ 

129 No 



Department of 

Oivi3ion ol 

PART A 

Natural Resources WATE E I 

WELL LOCATION 

I 1 I I I I + 
- I -i - I- -1- -t -1 - I w ~ Ownen Name 

Telephone Number: 

Home ( 

~NWt-H-NEi- £:~ 
I I J. ·~ 

O Authorized Agent General Mills, Inc Work (612 ) 540-2184 
L---~~~~~~-------'-------~---r~~---~~~--~~~-t--IU-~I -1-- I- I 
Mailing Address: Place an "x" on the grid showing the !A. t 

Number One General Mills Blvd exact location of your well. The grid is one sec- 1 I 1 I 
tion 1640 acres divided into 1 /4, 1 /4, 1 /4 sec- ... ,. - -t- -+ --... 1 -
tionsl. ( 160. 40. 1 O acres I. ~ SWL f--tSEr 

Range Section: Fraction: - ti-~ -1- '-1-county: 

Golden Valley, MN 55426 
Township Name: Towns~No .. 

Hennepin Golden Valley 117\!!) 
s 

~1m~r: . , 1 I . 
G;1) 6 SE114 SW 'I• NW 'l•I 1 MILE----! 

PART B WELL CONSTRUCTION 
Name of Company which Drilled Well: Date- Completed 

I 
Drilled Depth: 

465' 

Present Depth: 

Bergerson-Caswell, Inc 1957 
/ MATERIAL: Height Abovemelowl Land Surface: Interval: 

C ml Steel 1 rt from 
A 
s 
I 
N 
G 

0 Plastic 
0 Concrete 
OWood 
0 Other 

Diameter: 
------feet to 

16 inches 

Length: ------- fe.et 

465' 
DRILLING METHOD: (If knownl: 

O Mud Rotary !Kl Cable Tool 
O Air Rotary O Bored/Augered 

USE: 

0 Dug 
0 Other 

....._ feet 
'~~~------L------------------~---'-----------------1 

:Kl Domestic 
0 Livestock 
0 Irrigation 

0 Public Supply 
6Q Commercial 
0 Industrial 

0 Other 

/ O Yes (1f yes, complete all of this section I 
R1 No 

Diameter: 

inches s 
c 
A 
E 
E 
N 

O Open Hole from ___ feet to ___ feet Length: Non Pumping w .. ter_Level BelowlAbovel Land Surface: 
MATERIAL: feet so feet 

Interval: 1957 
date measured 

Age: Pumping Rare: Pumping Water Level Below Land Surface: 

9 5 feet 2 800 gpm p 
u 
M 
p 

(3l Submersible 
0 Jet, Shallow 
0 Jet. Deep 

years 

Pump Set ting - submersible 

1 Below Ground Levell 

19 8 7 date measured 

160 
ft. tape 0 Reciprocating 

0 Centrifugal 
0 Other Drop Pipe Leng th - non-submersible 

'Below Ground Level I 160 

Flowing Well: 

ft. -----
PARTC 

Note: Attach add1t1onal sheets as needed. 
WELL CONDITION 

CASING: 

0 Cracked 
OHoles 

O Filled with Sediments Comment {describe method of inspection): 

0 lncrusted 

ClOther Good Good condition - video inspection 

SCREEN: (if one exists); 
0 lncrusted 0 Rusted/Corroded 

0 Plugged Cl Other -----

PUMP: 
0 lncrusted 
0 Rusted/Corroded 

DROP PIPE: 
0 Rusted/Corroded 
0 Holes/Cracks 

DISTRIBUTION: 
0 Plugged Linea 
0 Vacuum 1n Lines 

0 Electrical 
Cl Other 

0 Water Marks 

Cl OtheGood 

Cl Other 
Good 

Other !describe method of inspection): 

PART 0 

·--­-~ 

Comment (describe method of inspection): 

N/A 
Comment (describe method of inspection): 

New in 1987 

Comment {describe method of inspection I: 

Good condition - visual inspection 

Comment {describe method of 1nspect1ont: 

Good condition - visual inspection 

SIGNATURES 

how measured (steel tape, etc.I 

OYes [SI No 

i 



of Natural Resources E E 
I I 

[PAIJ_T A WELL LOCATION 

f (J Owners Name 

O Authorized Agent 

I~ tr -, -1-t· 
-..N -+NE 

~~~~~--~~~~~~~~~--~~~~~~~~~~~r-~--~~~------~~~~~~--~-1---i-' --~ _,_ ~ 

General Mills, Inc Work 

Telephone Number: 
Home ( ) 

(612 ) 540-2184 

Mailing Address: Place an · · x · · on the grid showing the I 1 I · 

Number One General Mills Blvd 

Golden Valley, MN 55426 

eli!aCt location of your well. The grid 1s one sec-
1 

I 1 ~ 

tion 1640 acres divided into 1/4. 1/4, 1/4 sec- .... ,- -t- -f- -- ... 

County: Township Name: 

tionsl. (160. 40, 10acresl µ.SWt--+SE-
Range Section. Fraction: - + i-r -I -t 

Hennepin Golden Valley 
~ymRer: , 1 tciJ 6 SW ,,,. NE •1,lfrL_•1,.I 1 MILE-

PARTB WELL CONSTRUCTION 
Name of Company which Drilled Well: Date Completed Drilled Depth: 

452' 
Present Depth: 

/ 
c 
A 
s 
I 
N 
G 

Bergerson-Caswell, Inc 1957 

MATERIAL: 
l!9 Steel 
0 Plastic 
0 Concrete 
O Wood 
0 Other 

Height Above(Belowl Land Surface: Interval: 

1 ft. from 

Diameter: 
-------feet to 16 inches 

Length: ~~~~-----feet 
feet 

"~~~~~-..1.~~~--~------~-r--_.,_~----~~--~--1 
/ O Yes hf yes, complete all of this sect1onl 
S ~ No 

Diameter: 

inches 
C 0 Open Hole from ___ feet to ___ feet 

A MATERIAL: 
Length: 

feet 

452' 

DAILLlt-.JG METHOD: !If known): 
O Mud Rotary Ila Cable Tool 
O Air Rotary O Bored/ Augered 

use: 
0 Domestic 
0 Livestock 
0 Irrigation 

0 Public Supply 
l2' Commercial 
0 Industrial 

Do 
DO 

0 01 

Non Pumping Water Level BelowfAbovel Land Surface: 
86 feet E O Stainless Steel 

E 0 Galvanized Steel Interval: date measured 1957 
N O Pl"stic from ------- feet to a how measured (steel tape, etc I 

'-....~_::D:!.....:O~t~h~e~r====:::::;;=::=========---------+----==============-=-fe_e_t.+------------------------------------------
/ TYPE: Age: Pumping Rate: 

El Submersible 
0 Jet, Shallow 
0 Jet, Deep 

6 years 1000 
Pumping Water Level Below Land Surface: 

gpm 120 feet 

__ 1_9_8_3 ____ date measured 
p 
u 
M 
p 

0 Reciprocating 
0 Centrifugal 

Pump Setting - submersible 

tBelow Ground Levell 165 ft. tape 
how measured (steel tape, etc.I 

Cl Other Drop Pipe Length- non-submersible Flowing Well: 

'Below Ground Lev11l l 165 ft. 

PARTC WELL CONDITION 
Note: Attar.h add1t1onal 'lheets as needed 

CASING: 

0 Cracked 
0 Holes 

O Filled with Sediments Comment (describe method at inspection): 

0 lncrusted 
1211 Other Good Good condition - visual inspection 

SCREEN: (if one exists): 
0 lncrusted 0 Rusted/Corroded 

D Plugged e! Other -----

PUMP: 

0 lncrusted 
Cl Rusted/Corroded 

DROP PIPE: 
0 Rusted/Corroded 
0 Holes/Cracks 

DISTRIBUTION: 
0 Plugged Lines 
0 Vacuum 1n Lines 

0 Electrical 
Bl Other 

Good 

0 Water Marks 

Gi Ot~6od 

(JJ Other 

Good 

Other (describe method of inspection): 

PART D 

Comment (describe method of inspection): 

N/A 

Comment (describe method of inspection): 

Good condition - rebuilt in 1983 
Comment (describe method of inspection): 

Good condition - visual inspection 

Comment (describe method of 1nspect1onl: 

Good condition - visual inspection 

S!GNA.TURES 

CJ Yes Im No 

J 

I 
Date j 

;o/.~ 
I 



WATE E 

' iC:.. WELL LOCATION 
Telephone Number: ~ 

-~ -P-G:- -H~- Twl - Home ( ) 

,,agenl General Mills, Inc Work (612 )540-2184 ~NWt-~NE~ ~ ~: :,;-. 
;. . 

Place an '' x'' on the grid showing the 
- -~ -1- __ __i_ i i 

'.~u: 
Number One General Mills Blvd 

I I I I ! 
~ exact location of your well. The gnd is one sec-

I I I I 
Golden Valley, MN 55426 t1on (640 acres divided into 1 /4, 1 /4, 1 /4 sec- -,- -t- -t- ---,--

tionsl. 1160. 40, 10acres). ---4SWL t-+SEr ,y,·· Township Name: T1i7WNo.: 
Range Section: Fraction: I i I 
Number: ... T -: -1-t 1-

I 
I I 

i?t>nnepin Golden Valley s 21 rfu 6 NW't• NE ,,, NW 114 ! 1MILE---1 1.T 

rPi'RT B WELL CONSTRUCTION 

1
r;;;r-ie of Company which Drilled Well: Date Completed Drilled Depth: Present Depth: 

I I 
Bergerson-Caswell, Inc 1979 455' 455 I 

~ MATERIAL: Height Above'8efowl Land Surface: Interval: DRILLING METHOD: (If known): I c C2} Stael 1 ft from 0 Mud Rotary QI'. Cable Tool 0 Dug I 
A 0 Plastic 0 Air Rotary 0 Bored/ Auge red O Other 
s O Concrete Diameter: +l feet to 
I OWood 16 inches 

N 
G 

0 Other Length: 270 feet USE: 

' 
271 feet 0 Domestic 0 Public Supply 0 Other 

0 &'SJ Commercial / Diameter: Livestock ! O Yes fif yes, complete all of this section I 0 Irrigation 0 Industrial ! s C3 No inches 

c 0 Open Hole from ___ feet to --- feet Length: Non-Pumping Water Level 8elow1Abovel Land Surface· ! 

R 
I 

MATERIAL: feet 73 I 

E O Stainless Steel 
feet 

E 0 Galvanized Steel Interval: l2Z2 date measured i N 0 Plastic from feet to taEe how measured lsteel tape, etc I I 

......... O Other feet 

/ TYPE: Age: Pumping Rate: Pumping Water Level Below Land Surface: I 
Cl Submersible 1 1000 gpm 97 feet i 

p 0 Jet, Shallow years 1979 I 

date measured I 

u 0 Jet. Deep Pump Setting - submersible I 
I 

M 0 Reciprocating •Below Ground Levell 165 ft. ta2e how measured (steel tape. etc. l I 

p 0 Centrifugal 
0 Other Drop Pipe Length- non-submersible Flowing Well: I 

[J Yes GJNo 
I 

' 
'Below Ground Level I 165 ft. I 

PARTC WELL CONDITION 
Note: Attach add1t1onal sheets as needed. 

CASING: 0 Filled with Sediments Comment (describe method of inspection}: I 
0 Cracked 0 lncrusted 

I OHoles ~Other Good Good condition - visual inspection 

SCREEN: lif one exists): Comment (describe method of inspection): 

I 0 lncrusted CJ Rusted/Corroded 
N/A 0 Plugged 0 Other 

PUMP: 0 Electrical 
Comment (describe method of mspect1onl: 

0 lncrusted c;, Other 
0 Rusted/Corroded Good Good condition - rebuilt in 1988 

.. 

DROP PIPE: 
0 Water Marks 

Comment (describe method of inspection): 

0 Rusted/Corroded :i» Othet;ood condition - visual inspection 0 Holes/Cracks Good 

DISTRIBUTION: Comment (describe method of inspection): 

0 Plugged Lines GS Other 
Good condition - visual inspection 0 Vacuum in Lines Good 

-
Other (describe method of inspact1onl: 

I 
I 

I 
J -

~PART D SIGNATURES 

~)!l~~om?J~ l/:;;;r/n OrilleCJ ~A.£/ I Dote I ao 
/CJ/1 ?h ! 

I ( @fJ 
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814-013 ENTERING CONDITIONS 

I.. GLYCOL = 0 
GPM = 2.4 
CFM Ill: 450 
ENT WAT TEMP - COOLING = 
ENT DRY TEMP - COOLING = 
ENT WET BULB -- COOLING = 
ENT WAT TEMP - HEATING = 
ENT DRY BULB - HEATING = 

F'ERFO~MANCE 

COOLING 

TOTAL BTUH - 13300 
TOTAL SBTUH 9900 
TOTAL WATTS = 1320 

EEF: = 1 O. 1 
HEAT OF REJ = 17805 

LVG WAT TEMP = 104.8 

90 ......,_ 
80 
67 
70 
70 

FOR MODEL 814-013 

HEATING 

TOTAL BTLJH 

TOTAL WATTS 
COP 

HEAT OF ABS 
LVG WAT TEMP 

PRESSURE DROP < FT WATER > = 11.25 

/3;;C.Y 

- 15900 

= 1350 
= 3.5 
= 11292 
= 60.6 

POINT DATA VERSION 2.4, COPYRIGHT 1986~ CLIMATE MASTER~ INC. 
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I. GLYCOL. -
GPM = ~:.. 6 
CFM = 4='j(I 

ENT WAT TEMP 
ENT DRY TEMP 
ENT WET BULB 
ENT WA-r TEMP 
ENT DRY BULB 

0 

814-013 ENTERING CONDITIONS 

- COOLING = 
- CODLING = 
- COOL.ING = 
- HEATING = 
- HEATING = 
PERFORMANCE 

COOLING 

85 ...... 
80 
67 
7(1 

70 
FOR MODEL 814-013 

HE?HING 

TOTAL BTUH = 13700 
TOTAL SBTUH = 9900 
TOTAL WATTS = 1250 

TOTAL BTUH - 16400 

EEF: = 11. 0 
HEAT OF REJ = 17966 

LVG WAT TEMP = 95.0 

TOTAL WATTS = 1380 
COP = 3.5 

HEAT OF ABS = 11690 
LVG WAT TEMP = 63.5 

PRESSURE DROP C FT WATER > = 23.35 

DESIGN POINT DATA VEF;:SION 2 .. 4, COPYRIGHT 1986, CLIMATE MASTEF:, INC. 

814-013 ENTERING CONDITIONS 

I. GLYCOL == 0 
GPM = 2.4 
CFM = 450 
ENT L&JP1 T TEl"IP ·- COOL I NG = 70 _,. 
ENT DRY TEMP - COOLING - 80 
ENT WET BULB - COOLING = 67 
ENT WAT TEMP - HEATING - 70 
ENT DRY BULB - HEATING = 70 

PERFORMANCE FOR MODEL 814-013 

TOTAL [:TUH -
TOTAL SIHUH = 
TOTAL vJATTS = 

ELF: = 
HEAT OF F:EJ = 

LVG llJAT TEMP ;;;:: 

COOLING 

13900 
9900 
1170 
11. 9 

17893 
84.9 

HEATING 

TOTAL BTUH 

TOTAL llJATTS 
COP 

HEAT OF ABS 
LVG vJAT TEMP 

PRESSURE DROP < FT WATER > = 11.25 

= 15900 

:::: 1350 
- 3.5 
= 11292 
= 60.6 
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SUPPLEMENTAL INFORMATION TO: 
GEOTHERMAL COOLING SURVEY 

2, 1989 

Permit Number 85-62 
MCC Development 
Attn: Fred Atkinson 
Gaviidae common 
651 Nicollet Mall 
Mpls, MN 554 

l. Please provide a mchematic drawinq of the system (include 
summer and winter mode), 

2" Well PUmp: 

HP 100/125 

Variable Speed 

GPM 1600 /2000 

[ ] yea DC] no 

KW Input 74.6/93.25 #2 run for eme:rcreni 

t.)/) 1: , , i?r. >; .~ff~.ci,ncy Ratinq 84.S/86 (if known) 
. ., ' !.vet /" lfffi'/ (UMf"' T <'>fuir;, ff-> I >"ft<,,,f6 2 0 11/J 

3. Heat Pumps: J 7 1600 G.f?M ? 

1 Ton 

1 .. 5 Ton 

2 Ton 

2.S Ton 

3 Ton 

5 Ton 

Please indicate the tollowinq tor each size of unit in the 
system. 

Manufacturer Climate Master Model 814 Series 

Coolinq Capacity 13,600 BTU Heatin9 Capacity ----
Design GPM 2. 75 NUmber of TJnJ. ts ;z. -
Total GPM 19 .25 COP 3.1 EER 10,7 .)J6 co.;t:z5"-c,T; 12. / 

Cool inq Capacity 18, 500 Heat inc; Capacity 17, 1 oo 
Design GPM 4 .. 0"0 N\imber of Units ~ r ).·'''. Total o~e 
GPM 4 L1 COP 3.3 !ER I 0.3 Cl.~ /{, ~ 

u1.1 '·-;-
cooling Capacity 
Design, GPM 6. 2 
GPM 124 

27, ooo Heating capacity 23.2QQ 
N\imber of Units _20 ___ 'l'O°tal 

COP 3 4 EIR 11 5 

inq Capacity 31,000 Heatinq Capacity 30,800 
--............... GPM 6 .. ~ NWnber of Units 9 Total 

52 1 COP 3-:4- EIR 1-0-.S_..._ __ 

Coolin; Capacity 
Design GPM 8.3 
GPM 556.1 

@ 
SldW-S3I1~3dO~d 1N3Wd013/\3G 3J8 S0 :91 68, L2 t\ON 



4. 

bc'\ 
5. 

7. 

PR-t£"c,o o l- op fl t:./l)fl.AJ w A-re(?_ ( C /11 Lt.. trp 
He A'! en<. c HAt->r;,ete.. 

0 C fl ILL eD f.,.J l.}-/e:-12.. ~ 1 t) ~ 
£<1.B IS-Co.$' <>p ~ /1-wT q 30 GifM 

.) 

"2.) 0UL wA-!eR-- >-' 10(:( 

.Chillars1 3· C-f>.o 0 1£.1..JTjt-vtJI» iozu 6tf11. 

Type #1 York Centrifugal 

:;.: rly 12 / 
1 

Tohs 

capacity ........... ---------- KW input ___ 1 0_9 ___ "=_• _~H t 

Condenser: r 
_.......______ F 

Estimated Peak 

Averac;e Hours 900 

Type #2 York Centrifugal 

capacity 265 Tons KW input _____ 1_0_9 ______ __ 

Condenser: Temp In 54 r 
Temp Out 70 F 

GPM 510 

Estimated Peak Load 250 Tons -------
Average 

vJ aJe 5 o lu'- c e--
Hours operated par year 
l 00 r PUM'f 25 tlf ~ 40 ?if'1'1 

Chilled Water Pumps: 
KW Input __ 2s ___ _ 

HP 25 GPM 

lff ioiency 

465 ---------

260 

Number of 2 chilled water pumps and 2 stand-by pumps 

Control valves on 
[ X] 

Estimated 

Heatinq 

Coolinq 

Water 12 000 

Water loop: 
[ ] 3-way 

SldW-S3Irn3dOCJd 1N3Wd013t\3a 3)8 S0:9"[: 68~ L2 AON 
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D MITT AL 

ENCLOSED ARE ~ PAGES (I TO BE DELIVERED TO: 
....,.. ~ 

NAME: ~I~ -J$.. 

FROM: ~l(,'i)) f±rtflAISet/ 
Ft RH: '?>e.t::P 
C I TY : (Y/ /(} l_s 

I 

PLEASE CALL (61.2)· 372-1500 IF THE COMPLETE DOCUMENT IS NOT RECEIVED. 

TO REPLY BY RAP1FAX, DIAL (612) 372•1510. 

THANK YOU. 

/0) 
SldW-S~O~d 1N3Wd013A3a 3Je ~0:9l 68, l2 AON 
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GEOTHERMAL HEATING AND COOLING SURVEY 

PERMIT NUMBER 85'- b2-C/b 
MCC Development Co .. Inc. 

SEP/ 1 8. 

PERMITTEE 

SYSTEM LOCATION Gaviidae Cornrnon,651 Nicollet Mall. Mols .. MN 55402 

NAMES AND LOCATIONS OF FACILITIES: 

Gaviidae Common, 651 Nicollet Mall, Mp ls .. ~IN 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 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)? [X] Yes ( ] No If yes, please 
submit a summary of the data· New 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 

l 



Describe any major system 
completion date: 

None, this is a new system 

Average water temperature: 

Heating 52 intake; 
Cooling 52 intake: 

System size rating: 

Heating 13600M (BTU/H) 

Actual peak load: 

Heating PL (BTU) 

f ications and give the 

(?) -------discharge (new system) 
65 ~..;;..=;~~-discharge 

Cooling 525 (Tons/H) 

Cooling 450 (Tons) 

Energy efficiency of systems: / 

l 0), 

Number of chillers/heat pumps in system 2 chillers, .M heat 
Coefficient of Performance (COP) for heat pump 3 .1 - 3. s 
Average Energy Efficiency Ratio (EER) for heat pump 10.7 

pumps 

- 11. 2 
If no heat pump, chiller efficiency ~~ting (?) 
N1lmber of chillers or heat pumps in ~~stem----------
Size rating of chillers/heat pumps · 5 each r. 3 - :J t:ons 

General Water Use Efficiency: 

Average Efficiency of Water Use ~-l_._9_3 ____ (gal/ton) cooling 

How much water is recirculated? 
--~1~·~93...__~(gal/BTU) heating 

How much water is lost in the system, where is it 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? 

NIA 

2 



i ··. ! .!. 1...J. \,,,.... ..A.. ...;.> \...- J.. J. t; u t..:.! -:> ~ \::J .4 ! '- ~...l. t-l t-4 l..- ....... I_ .1 t.._J .L 1...,..,4. ... 1;..!, '- u Ylf r...:.. ~ .::J • 1 I { \. 

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

WATER USAGE 

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

Heating 
Processing 

Average pumpage: 1, 000 

100 Air conditioning 
100 Other: Heat um s in win er 

~ 
gprn; 24 hours/day ~------n 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. 

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

added at this time for bacteria control These changes wi 11 incl nde post 

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

100% - storm sewer 

3 



I! water is discharged a storm sewer indicate the 
receiving water !or the sewer , if known. 

Mississippi River 

List any discharge authorizat 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. 

4 



Indicate any anticipated fut1.ire cbanyes in w~:\t:er use ana 
state reasons for projected increases or decreases. 

At this time the system is too new to kno~what our future 

needs will be. 

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

Name Pat Gannon 

Title 

Telephone Number 

HVAC Tech. 

372-1600 or 1670 

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

Contact Person Fred Atkinson, Operations Manager 

Telephone Number 372-1226 

This survey is to be completed and mailed by September 1..2..i. 
llJ!.2. 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 

5 
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ITEM 

A115 
A111 
A112 
A122 
A105 
,q103 
A315 
A316 

VAX ROOM 
A205 
A327 
A307 
A309 
A328 
A321 
A322 
~324 
A318 
A202 
A204 
A206 
A317 
A207 
A216 
A218 
A2i9 
A211 
A:::i.CJ 
A521 
A201 
A615 
A621 
A622 
A260 
A452 
A101A 
A102 
A337 
A364 
AC02 
AC03 
AC04 
AC05 
AC06 
ACOB 
AC09 
A311 
A305 
H305A 
.4308 
A443 
A220 
A221 
ACOl 

HONEYWELL AVIONICS 

APPENDIX 
Fig A-1 

ANNUAL OPERATING COST OF WELL WATER COOLED COMPRESSORlZED EQPT. 
EFFICIENCIES BASED ON 50 DES F ENTERING CONDENSER WATER TEMP 

--------------:---------------:--------:----------i-----------------
DESCR : l~ELL WATER : COOL : ESTIH. l ESTIM. EER 

l USAGE l TONS : LOAD l OR (KW iT ON~ rn 
--------------:---------------:--------:----------:-----------------

HEAT PUMP COND : 2 : 0. 8 : 12. 6 
PKG MC COND l 5 : 0.25 i 10 
PKG AiC COND 5 0. 5 10 
PKG A/C COND 7.5 0.5 9.7 
COND UNIT CDND 75 0.75 0.71 
COND UNIT COND 75 0.75 0.71 
FAN COIL U CW COIL 1 0.5 1 
HEAT PUMP COND 3 0.8 12.3 
HEAT PUMP COND 3 1 12. 3 
COND UNIT COND 10 1 0.95 
COMP RM U CW COIL/COND 20 0.5 1 
COMP RM U CW COIL/COND 20 0.5 1 
COMP RM U CW COIL/COND 20 0.5 1 
COMP RM U CW COIL/COND 20 0.5 1 
COMP RN U CW COIL/COND 20 0.5 1 
cnMP RM U CW COIL/COND 20 0.5 1 
COMP RM U CW COIL/COND 20 0.5 1 
PKG A/C COND 7.5 0.25 9.7 
COND UNIT cmm 3 o. 5 10 
HEAT PUMP COND 5 0.8 12.1 
FAN COIL CW COIL 12.5 0.5 1 
PKG A/C COND 15 0.5 9.7 
CHILLER-RECP COND 15 0.66 0.744 
AHLI CW COIL 20 0.5 1 
AHU CW COIL 15 0.5 1 
AHU CW COIL 15 0.5 1 
COND UNIT COND 100 0.5 0.68 
PKG A/C CQND 6 0.25 10 
PKS A/C COND 6 0. 4 10 
COND UNIT COND 3 0.66 10 
CHILLER-REC? CDND 100 0.5 0.791 
PKG A/C COND 15 0.5 9.7 
COND UNIT COND 30 0.5 0.7 
COMP RM U COND 10 1 9.7 
FAN COIL CW COIL 10 0.5 1 
COND uNii COND 40 0.75 0.71 
COND UNIT COND 15 0.75 0.71 
MAKE-UP AHLI CW COIL 25 0.5 1 
AHU CW COIL 11.5 0 1 
CHILLER-RECP COND 75 0 0.786 
CHILLER-RECP COND 75 0.1 0.786 
CHILLER-CENT COND 500 0.8 0.382 
CHILLER-CENT COND 300 1 0.4133 
CHILLER-RECP COND 130 0.8 0.853 
CHILLER-RECP CDND 100 0.1 0.791 
CHILLER-RECP COND 100 0.1 0.791 
COND UNIT CDND 75 0 0.71 
AHLI CW COIL 30 1 
COND UNIT cnun 30 0 0.62 
CHILLER-RECP COND 40 0.6 0.71 
AHU cw COIL I 20 1 1 
AHU CW COIL l 20 0.5 1 
AHLI CW COIL 20 0.5 1 
CHILLER-RECP CGND 100 0 0.791 

HR OPER 
PER YR 

(I 

3744 
4992 
8736 
3250 
8736 

8736 
8736 
8736 

(l 

0 
0 
0 

0 
!) 

4368 
8736 
8736 

8736 
8736 

0 
(i 

0 
4368 
8736 
8736 
8736 
1680 
8736 
8736 
8736 

0 
2730 
2730 

0 
0 
0 

4368 
4368 
8736 
2184 
4368 
4368 
4368 

0 
0 

4368 

0 
0 
0 

ELEC. 
$/KWH 

0.045 o. 045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
(l, 045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
G.045 
0.045 
0.045 
O.G45 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.04~ 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 
0.045 

ANNUAL 
COST 

$0.00 
$252.72 
$673.92 

$1. 823. 75 
$5;840.86 

$15.700.23 
$0.00 

$920.48 
$Li50.60 
$3~341.52 

. $0.00 
$0.00 
$0.00 
$0.00 
$(!, 00 
$0.00 
$0.00 

$455.94 
$707.62 

$1. 559. 48 
. $0.00 

$3.647.51 
$2;895.56 

. $0.00 
$0.00 
$0.00 

$6,683.04 
$707. 62 

$1,132.19 
$934.05 

$2.989.98 
$3;647.51 
H; 127. 76 
$4;863.34 

. $0.00 
$2,616.71 

$98L 26 
$0.00 
$0.00 
$0.00 

$L158.72 
$30,034.37 
$48,742.95 
$8; 718. 62 
$!;554.79 
$1. 554. 79 

. $0.00 
$0.00 
$0.00 

·t1' 1'li0 1'0 .;:._: ~ . .,.1: j •.,_It; 

. $0.00 
$0.00 
$0.00 
$0.00 

-------------------------------------------------------------------------------------------------------------------------
TOTAL $162,767.25 



HONEYWELL AVIONICS 
APPENDIX 
Fig A-2 

ANNUAL OPERATING COST COMPRESSORIZED EQPT - COOLINS TOWER OPERATION. 
EFFICIENCIES BASED ON 85 I 95 DEG F ENTERING/LEAVING CONDENSER WATER. 

i--------------l--------------:---------------:--------:----------:-----------------:-----------1----------:-------------: 
l ITEM l DESCR : WELL WATER COOL : ESTIM. : FSTIM. EER : HR OPER l ELEC. : ANNUAL 

l : USAGE I TONS : LOAD : OR (KW/TON) I PEH YR i $/KWH : COST 
l--------------1--------------:---------------:--------:----------i-----------------l-----------:----------;-------------l 
l A115 l HEAT PUMP : COND l 2 0.8 11. 7 : 8736 0.045 l $645.12 : 
: Alli : PKG A/C : COND : 5 0.25 9 3744 0.045 $280.80 

Alt? l PK6 A!C COND : 5 0.5 9 4992 0.045 $748.80 
A122 PKG A/C COND : 7.5 0.5 8 7 8736 0.045 $2,033.38 
A105 COND UNIT COND 75 0.75 1.07 3250 0.045 $8.802.42 
A103 COND UNIT COND 75 0.75 1.07 8736 0.045 $23,660.91 
A315 FAN COIL U CW COIL 0.5 1 0 0.045 S0.00 
A316 HEAT PUHP COND 3 0.8 11.7 8736 0.045 $967.68 

YAX ROOM HEAT PUMP COND 3 1 11.7 8736 0.045 $!,209.60 
A205 COND UNIT COND 10 1 1.09 8736 0.045 $4.285.01 
A327 COMP RM U CW CDIL/COND 20 0.5 1 0 0.045 $0,00 
A307 COMP RM U CW COIL/COND 20 0.5 1 0 0.045 sn nn 
A309 COMP RM u I cw COIL/WW 20 0.5 1 0 0.045 $0.00 
A328 I COMP RM u cw CQIL/COND 20 0.5 1 0 0.045 $0.00 
A321 COMP RH U CW COIL/COND 20 0.5 0 0.045 $0.00 
A322 COHP RM U CW COIL/COND 20 0.5 0 0.045 $0.00 
A324 COMP RH Ll CW COIL/COND 20 0.5 1 0 0.045 S0.00 
A3!8 PK6 A/C COND 7.5 0.25 8.7 4~b8 0.045 $508.34 
A?n? COND UNIT CDND 3 0.5 9 8736 0.045 S786.24 
A204 HEAT PUMP COND 5 0.8 11.2 8736 0.045 $1,684.80 
A206 FAN COIL LW COIL 12.5 0.5 1 0 0.045 . $0.00 
A317 PKG A/C COND 15 0.5 8.7 8736 0.045 $4.066.76 
A207 CHILLER-RECP , COND 15 0.66 0.843 8736 0.045 $3,280.86 
A216 AHLI CW COIL 20 0.5 1 0 0.045 $0.00 
A218 AH~ CW COIL 15 0.5 1 0 0.045 S0.00 
A?lo AHLI CW COIL 15 0.5 1 0 0.045 $0.00 
A2l1 CDND UNIT COND 100 0.5 1.07 4368 0.045 Sl0,515.96 
4520 PKG A/C COND 6 0.25 8.7 8736 0.045 $813.35 
A52! PKG A/C COND 6 0.4 8.7 8736 0 na~ S!

1
301.36 

A201 COND UNIT COND 3 0.66 9 8736 0.045 $1,037.Bt 
A615 CHILLER-RECP COND 100 0.5 0.891 1680 0.045 $3

1
367.98 

A621 PKG A/C COND 15 0.5 5.7 8736 0.045 $4;066.76 
A622 COND UNIT COND 30 .: 0.5 0.95 8736 0.045 $5,601.96 
A260 COMP RM U COND 10 1 8.7 8736 0.045 $5

1
422.34 

A4~? FAN COIL CW COIL 10 0.5 1 0 0.045 S0.00 
A101A COND UNIT COND 40 0.75 1.02 2730 0.045 53.759.21 
A102 COND UNIT CDND 15 0 7~ 1.07 2730 0.045 $1,478.81 
A337 MAKE-UP AHU CW COIL 25 0.5 1 0 0.045 . S0.00 
A364 AHU CW COIL 11.5 0 1 0 0.045 $0.00 
AC02 CHILLER-RECP COND 75 0 0.903 0 0.045 S0.00 
AC03 CHILLER-RECP COND 75 0.1 0.903 4368 0.045 $1

1
331.20 

AC04 CHILLER-CENT COND 500 0.8 0.6152 4368 0.045 $48;369.48 
AC05 CHILLER-CENT COND 300 1 0.6438 8736 0.045 $75,927.20 
AC06 I CHILLER-RECP COND 130 0.8 0.973 2184 0.045 t9~945.15 
ACOB CHILLER-RECP COND 1nn 0.1 0.891 ~~68 0.045 !!;751.35 
Arnq CHILLER-RECP COND 100 0 1 0.891 4368 0.045 $1

1
751.35 

A311 CDND UNIT COND 75 0 1.07 4368 0.045 $0.00 
A305 AHU CW COIL 30 1 1 0 0.045 $0.00 
A305A CDND UNIT COND 30 0 0.93 0 0.045 $0.00 
A308 CHILLER-RECP COND 4n 0.6 0.85 4368 0.045 $4,009.82 
A443 AHU CW COIL 20 1 1 0 0.045 $0,00 
A220 AHU CW COIL 20 0.5 1 0 0.045 $0.00 
A221 AHLI CW COIL 20 0.5 1 u 0.)45 $0.00 
AC01 CHILLER-RECP COND 100 0 0.891 0 0.045 t0.00 

-------------------------------------------------------------------------------------------------------------------------
TOTAL $233' 411.85 



ITEM 

A115 
Al 11 
A112 
A122 
A105 
A103 
A316 

YAX ROOM 
A205 
A318 
A202 
A204 
A317 
A207 
A211 
A520 
A521 
A':'.'fi1 

A615 
A621 
A622 
A':'.'.LJ1 

A101A 
A102 
AC02 
AC03 
AC04 
AC05 
AC06 
ACOB 
AC09 
A311 
A305A 
A308 
A306 
AC01 

HONEYWELL AVIONICS 
COOLING TOWER SPM 
CONVERSION TO COOLING TOWERS 

APPENDIX 
Fig A-3 

CONDENSING TEMPERATURES 85/95 EWT/LWT DEG F 

--------------l---------------:--------:----------
DESCR WELL WATER l COOL ESTIM. 

USAGE : TONS I LOAD 
--------------:---------------:--------:----------

HEAT PUHP COND 2 : 0.8 
PKG A/C COND 5 0.5 
PKG A/C COND 5 0.5 
PKG A/C COND 7.5 0.5 
COND UNIT COND 75 0.75 
COND UNIT COND 75 0.75 
HEAT PUMP COND 3 0.8 
HEAT PU~P COND 3 1 
COND UNIT COND 10 1 
PKG A/C COND 7.5 0.1 
COND UNJT COND 3 
HEAT PUMP CDND 5 
PKG A/C COND 
CHILLER-RECP 
CDND UNIT 
PKS A/C 
Pf.'.6 A/C 
CDND UNIT 
CHILLER-RECP 
h'.6 A/C 
COND UNIT 
COMP RM U 
COND UNIT 
COND UNIT 
""l-!Tl l i:R-Rl=T'"· Lt1dL...L...._,, ,\_ .... r 
CH I LLER-RECP 
CH I LL ER-CENT 
CHILLER-CENT 
CHILLER-RECP 
CHILLEF:-RECP 
CH I LLER-RECP 
co~rn UNIT 
CDND m{IT 
CHILLER-RECP 
cmrn UNIT 
CHILLER-RECP 

wm 
COND 
COND 
COND 
CDND 
COND 
COND 
COND 
COND 
COND 
cmrn 
cmrn 
COND 
COND 
COND 
CCND 
CCND 
COND 
cmrn 
COND 
CDND 
COND 
co~m 

15 
15 

100 
6 
6 ,. 
.,J 

100 
15 
30 
10 
40 
15 
75 
.,r 
I ..J 

500 
300 
130 
100 
100 
75 
30 
40 
0 

100 

1 
0,5 
0.5 

1 
1 
0 
i 

0.75 
1 

0.75 
0.75 
0.25 
0.25 

1 
0.5 

0 ?c; 

0 
1 
0 

0.5 
0 
(1 

TOTAL 

1. 6 
2.5 
., c: 
~·'"' 

3.75 
56.25 
56.25 ., . 

.:,,q. 

3 
1 (l 

0.75 
3 
5 

15 
15 
50 
3 
6 ,. 
._, 

0 
15 

22.5 
10 
30 

11.25 
18.75 
18.75 

500 
300 

65 
r";~ 
.;;..; 

0 
75 
0 

20 
() 

0 
0 

TOTAL TONS. ADJUSTED 1350.25 
NOTE: CDND WATER TYPICALLY CCNTROLED WITH TWO-WAY PENN VALVES - TOWER REQHT ABOV 



ITEM 

A115 
A111 
·11·-, H. • ._ 
A122 
A105 
A103 
A315 
A316 

VAX ROOM 
A205 

A307 
?1309 
A328 
A321 
A322 
A324 
A318 
A202 
A204 
A206 
A3l7 
A207 
A216 
A213 
A219 
A211 
A520 
A521 
A?ti1 

A615 
A621 
A622 
A260 
{\ .~ c: ') 
l"!'t...;.1. 

A101A 
A102 
A.::.J1 
A364 
AC02 
AC03 
AC04 
AC05 
AC06 
AC08 
AC09 
A311 
A305 
A305A 
A308 

A443 
A220 
A221 
~C01 

HONEYWELL AVIONICS 
ENVIRONMENTAL WELL WATER USABE 
MILLION GALLONS PER YEAR 

APPENDIX 
A-4 

--------------i---------------i--------i----------
DESCR ' WELL WATER l COOL l HEAT R~J 

USAGE TONS l FACTOR 
--------------~---------------:--------:----------

HEAT PUMP 
PKG A/C 
PKG A/C 
PKG A/C 
COND UNIT 
COND UNIT 
FAN COIL U 
HEAT PUMP 
HEAT PUMP 
COND UNIT 
COMP F:M LI 
COMP RH U 
W'1P F:~ U 
COMP RM U 
CDMP ~:M Ll 
rnMP HM U 
CD~P RM U 
PK5 A/C 
CDND UNIT 
u~~T P!'MP 1;tH I ' Ji .. 
FAN COIL 
PKG A/C 
CHILLER-RECP 
AHLI 
AJ.lll 

AHU 
co;~D UNIT 
PKG A/C 
Pt<G A/C 
COND urm 
CH I LLEP-RECP 
PKG A/C 
COND LNIT 
COMP RM U 
FAN COIL 
COND UNIT 
CDND UNIT 
MAKE-UP AHU 
AHLI 
CHILLER-RECF' 
CHILLER-HEP 
CHILLER-mn 
CH I LL ER-CENT 
CHILLER-RE 1:P 
CHILLEF:-HECP 
CHILLER-f.'.ECP 
CDND UfJIT 
AHU 
COND UNIT 
CHLLER-RECP 
CGND UNIT 
AHU 
AYU 
AHU 
CH I LLER-RECF' 

COND 
COND 
COND 
COND 
COND 
COND 
CW COIL 
COND 
COND 
COND 
CW COIL CDND 
CW COIL COND 
CW CCIL COND 
Ct~ COIL COND 
CW COIL CCND 
C~ COIL COND 
cw COIL cmrn 

; COND 
CO~D 
COND 
rn COIL 
corm 
COND 
CW COIL 
CW COIL 
CW COIL 
co~m 
COND 
COND 
COND 
COND 
COND 
CO'~D 
COND 
CW COIL 
COND 
COND 
CW COIL 
CW COIL 
COND 
COND 
COND 
COND 
COND 
CDND 
COND 
cmm 
CW COIL 
COND 

, COND 
COND 
Ct~ COIL 
CW CJIL 
CW COIL 
COND 

2 
5 
5 

7.5 
75 
75 
1 

3 
10 
20 
20 
20 
20 
20 
20 
20 

7.5 

5 
12.5 

15 
15 
2c1 

15 
15 

1 ::io 
6 
6 
3 

1 { (\ 
15 

10 
.:.o 
15 
25 

11. 5 
75 
75 

500 
300 
130 
100 
100 
75 
30 
30 
40 
0 

20 
20 
20 

!00 

1. 25 
1. 25 
1. 25 
1. 25 
1. 25 
l. 25 

1 
1. 25 
l.25 
1 ~.r:; 

1. 25 
1. 25 
1. 25 
l. 25 
1. 25 
1. 25 
1 ~.c 

1. 25 
1. :5 
1.25 

1 
1.25 
1. 25 

1 
! 

!,LJ 

1. 25 
1. 25 
i. 25 
l.25 
1.25 
1 '.'.·=: 

1. 25 
1 

1. 25 
1 'jt; 

1. 25 
1. 25 
1. 25 

1. 25 
1. 25 
1. 25 

1 
1. 25 
' ""IC' 
J.i...J 

1.25 

1. 25 

EST IM. 
LOAD 

0.25 
0.25 
0.25 
0.25 
0.3 
0.3 

0.25 
-. ~c; 

:.j, L..., 

0.25 
i), 3 
0.5 
(!, 5 
0.5 
0. 5 
0.5 
0.5 
0.5 
0.: 

i), 25 
0.25 

0.25 
0.1 
(:. 3 
0.3 
0.3 
0.~ 

(J. 25 
0.25 
0.3 

0.25 

(1 '")C' 
; • .:..J 

C.3 
0.3 
0.3 

0 
0 

(',! 

0.6 
0.3 
1). 1 
(i. 1 

v 
'). 3 

0. 25 

0.3 

ESTIM. 
TD 

15 
25 
~.C' 

kiJ 

25 
:o 
30 
30 
30 

25 

15 
25 
~.C' 

iS 
15 
15 
25 

:s 
25 
'jC: 

25 
25 
15 
"'C' 
LJ 

25 
15 
IC: ..... 
-.C' 
-J 

25 

25 

15 
'= l -i 

25 

HR OPEF: 
PER YR 

8736 
37H 
4992 
8736 
3250 
325~! 
8736 
8736 
8736 
8736 
8736 
Sna 
873~ 
8736 
8736 
8736 
tj/.~·b 

4~68 
E736 
3736 
3736 
8736 
E736 

1400 
2496 
43l8 
8736 
8736 
3736 
1680 

8736 
8736 
2730 
273C 
q~,.L. 
..., j ·.Ju 

8736 

4368 
4368 
8736 
2184 
4368 
4368 
4368 
4368 

0 
4368 

43b8 
i560 
3744 

0 

TOTAL 

TOTAL 
MGY 

.-\ \1 u. ~·. 
G.34 
0.45 
1. i8 
5.27 
5.27 
0.21 
0.47 
0.47 
1. 89 
5.24 
5.24 
r ,..:Jt 
J • .::.'t 

5.24 
5.24 
5.24 
5.24 
0.24 
0.47 
0.79 
3.14 
2.36 
0.94 
'j c:r; 
i..1J.Jk 

0.60 
1.08 
9.43 
0. 94 
u. 'i't 
0. 57 
3. 6~, 
2.36 
5.66 
3.14 
2.10 
2.36 
0.88 
6.29 
0. ')0 
o. (;(i 
2.95 

102.:1 
113.22 

6.13 
3.14 
3.14 
0.00 
3. 77 
0. co 
3.14 
0.00 
., r::-: 
.:.-.:.: 
0.90 
2.16 
( 1• eo 

346.28 



ITEM 

A! 15 
A111 
A112 
A122 
A105 
A1C3 
A315 
A316 

VAX ROOM 
A205 
h327 
A307 
A309 
A328 

A322 
A324 
t. .,. ~ J*\ 

H-2= l 0 
A202 
A204 
A20b 
4317 
A207 
A216 
A218 
A219 
A211 

A521 

A615 
A621 
A622 
A260 
A452 
A101A 
Ai02 
A337 
A364 

r..-. .... : 
HLUb 
ACOS 
AC09 
A311 
A3!)5 
C\(!C:D 

A308 
~306 
~443 
~220 
A221 
.4C:01 

ONEYWELL AVIONICS 
NVIRJNMENTAL WELL WATER USAGE 
OTAL PEAK CAPACITY 
ND DESGN GPM 

APPENDIX 
A-5 

--------------:---------------l--------:----------
DESCR ' WELL WATER J CDOL l ESTIM. 

USAGE : TONS l LOAD 
--------------:---------------i--------i----------

HEAT PUMP COND 2 l 0.8 
PKG A/C COND 5 0.5 
PKG A/C COND 5 0.5 
PKG A/C COND 7.5 0.5 
COND UNIT CDND 75 0.5 
COND UNIT 
FAN CDIL U 
hEAT FUr:P 
HEAT PUMP 
COND UNIT 
COMP RM U 
COM? F:M U 
COMP RM U 
COMP HH U 
COMP F:M U 
CD~F' RM iJ 
CD~iP EM U 
PKG A/C 
CDND UNIT 
HEAT PLWP 
FAN COIL 
P(G A/C 
CHILLE~-RECP 
AHU 
AHU 
AHU 
CDND UNIT 
F1f::i3 A/C 
PKG A/C 
COND UNIT 
CHI LLER-REC:P 
PKS H/C 
CON) Ur!IT 
COMP F:M U 
FhN COIL 
COND iJNIT 
~OND UNIT 
:M'.E-UP AHU 
AHLl 
CH!LLEE-R:TP 
CHILLER-RECP 
CHILLER-CENT 
CHILLER-WiT 
•:HILLE-REL=' 
CHILLEE-R~C? 
CHILLEE-HECF 
mm u;'iIT 
AHU 
co:·~n UNIT 
CH I L~ER-l='ECP 
CONL· UNIT 

CGND 
CW COIL 
cm·rn 
corm 
COND 
C~! COIL COND 
CW COIL C!J~D 
CW CDIL COND 
Cl~ COIL CONL: 
C~~ COIL COND 
CW CQIL COND 
Lt: COIL COND 
CO'iD 
CDND 
COND 
C!~ COIL 
COND 
cm~D 
CW ;:OIL 
C~~ COIL 
Ct~ COIL 
CDND 
COND 
COND 
COND 
COND 
COND 
CDND 
CGND 
C~~ COIL 
COND 
COND 
CA COIL 
CW COIL 
COND 
COND 
COND 
COND 
CCND 
r-.:"",i:'\"". 

LU1"~L1 

COND 
cmrn 
LW LLli.L 
CGND 
COND 
COND 
CW COIL 
CW COIL 

AHU CW COIL 
CHILLER-RECP COND 

"';I:' 
{ ~ 

1 
3 
... , 

10 
2(! 
20 
20 
20 
20 
20 
20 

.'. w 

.J 
I:' 
J 

15 
i5 
20 
15 
15 

100 
6 
6 
~· 

100 
15 
30 
10 
10 
40 
i5 
25 

11.5 
75 
75 

500 
3GO 
13(1 
100 
100 
75 
30 
30 
40 

20 
20 
:o 

100 

0.5 
0.5 
0.8 

0.5 
o. 5 
0,5 
0.5 

!), 66 
o. 5 
0.5 
0.5 

0~5 
0.66 
0.5 
0.5 
0.5 

0.5 
0.75 
0.75 
0.5 

(! 

v. l 

1 
0.3 
0.1 
0.1 

0 
0.5 

0 
0.6 

0 

0.5 
0.5 

i) 

TONS 

1. 6 
·"1 I:' 
.i::..~ 
r. :::' 
i....i.J 

3.75 
37.5 
37.5 
0.5 
2.4 

10 
':•ii 
i-' .. : 

20 
20 
Lt} 

20 
20 
20 

3.75 
i. 5 
,..., c: 
.i. • .J 

-; t:' 
[. J 

9.9 
10 

7.5 
.., I:' 
j ,J 

50 
< ·-· 
.) 

1.9a 
50 

7 i::: 
'. u 

15 

li.25 
12L5 

0 
0 

7 t:: 
iai.J 

500 
300 
104 

iO 
iO 
0 

15 

24 
(! 

20 
lU 
1 i; 
.I. '•J 

(l 
0 

HR OPER 
PEE YF: 

8736 
3744 
400? 
Oi~L 
U/ ·.'U 

3250 
8736 
8736 
8736 
8736 
8736 
8736 
8736 
8736 
tl/.>J 
8736 
8736 
87~6 

·4368 
8736 
8736 
3736 
8736 
8736 
4368 
1 f Ml 

24~'6 
43rn 
8736 
8736 
8736 
1680 
!j/ .):~ 

8736 
8736 
8736 
2730 
2730 
tLI ~rO 
8736 

4368 
4368 
8736 
2124 
4368 
4368 
!f.)btl 

4368 
0 

4368 

4368 
1560 
3744 

ANNUAL 
TON-HR 

E97U10 
9360.0:) 

12480.00 
32760.00 

121875.CO 
327600.00 

4368.00 
20966.40 
26208.00 
87360. 00 

174720,00 
174720.0C 
174720.00 
174720.CO 
i74720a0f) 
i74720.00 
174720.00 
16380.00 
13104,00 
21840.00 
54600.00 
65520.00 
864.36. 40 
~3680.00 
10500. (}(.! 
13720.00 

218400.00 
262t)8. O:) 
L620B.OO 
172:17 .18 
84000 • .)0 
6552~~;. 00 

131 C:40 •. .)O 
87360.00 
43680.~)0 
81900.00 
30712.50 

109200.00 
0.00 
0.00 

327.iO. 00 
2184:)00.00 
:62080~}. GO 

227136.:.>) 
43680.GO 
43620.00 

0. :)0 
65520. :')f) 

0.00 
104832.00 

0.00 
87360. ·::!C1 
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Orr Schelen Mayeron & Associates 
Attn: George Rothenberger 
2021 East Hennepin Ave 
Minneapolis, MN 55413 

Honeywell 

Re: Well Water/Cooling Coil Conversion Costs 

Dear Mr. Rothenberger: 

CCri~ivJ. # 

January 30, 1990 

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. 

~,-
Paul S. Binek 
Manager Facility Services 
Honeywell, Inc 
1433 Stinson Blvd MN17-1510 
Minneapolis, MN 55413 
(612) 378-4838 
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GEOTHERMAL BEATING AND COOLING SORVBY 

PERMIT NUMBER 75- 02 ~' 
PERMITTEE Hqnevwell Military Avionics Divisjon 

SYSTEM LOCATION 1433 Stinson Blvd Minneapolis. MN 55413 -----
NAMES AND LOCATIONS OF FACILITIES: 

Same As Above 

TOTAL AREA SERVICED: 525 _,00C Square feet consisting of 8 sepc:iratelv 
c o n s t r u c t e d a n d j o i n e d b u i l d i n gs o v e r a p e r i o d o f 2 0 y e a r s . A 1 1 H VA C ,· 
water supply s~stems bei~T~s~b~~~modified~joined together ~urin~ t 
40 years of existence of "t1hetac~rify as continuous manufacturing cha 

Number of wells connected to the system 2 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, 9l~a~e 
submit a summary of the data. 

SYSTEM INFORMATION 

Number of years since original system was installed: 40 years. 
systems were 

Date -sy:s t cm w a a put on 1 i ne : 1 9 5 o ' s I ' 6 o ' s I ' 7 o ' s / ' 8 o ' 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, 

_§_g_fVing: 1) environmental/comfort cooling system heat reiection, 

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

w a t e r ( W a t e r c 1 o s e t . u r i n a 1 s ~ 1 d g {·1 a j n t e n :: n _ _c:_.~-·--- e t c . ) 4.l__.!:_ a~~ i ~ r i g a t i or 

system water. 5. Fire sprinkler systc~ backup. 6) Closed loop hedting 

an~- cooling system water makeup, The well water distribution system 

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

systems. 
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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: 

Heating 
Cooling 

intake; 
~~~~-intake: 

Overall system~SO degrees intake to equipment -
55 degrees discharge to storm sewer 
~~~~-discharge 
~~~~-discharge 

System size rating: Facility is made up of numerous systems (55) of all type 
and_ u~~ge with actual gpe~atin~ CQ~ditions/specifications unavailable. 

Hea~ing - (BTU/HJ ~OOl1ng (Tons/H) 

Actual peak load: 

Heating (BTU) Cooling (Tons) 

Energy efficiency of systems: 

Number of chillers/heat pumps in system 
Coefficient of Performance (COP) for heat pump 
Average Energy Efficiency Ratio (EER) for heat 
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: 

44 

pump 

Average Efficiency of Water Use 

How much water is recirculated? 

~~~~-(gal/ton) cooling 
----~--(gal/BTU) heating 

How much water is lost in the system, where is it 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 th~ systems. 

Loss unknown 
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ot the towers? 165 ton 
towers are not present in the s¥stem please 

feasibility of addinq towers including any 
system limitations. 

1) Adding towers will reauire extensive building structural 

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

reduce manysystems capacity below reauired. Onlv the iatest 

two chiller systems installations have been designed for 

future conversion to cooling towers . 

...., 
L_~;::~~~ 

WATER USAGE 

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

x Heating x Air conditioning 
x Processing x 

Average pumpage:~~7_o_o~_gpm; 

Other: Pl11mhing/Bldg Maintenance/ 
Lawn Irrigation 24 hours;aay; 12 mon~hs/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. 

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, ambient air (evaporation and ~ cooling 

3 rwo 
to towers) 



If water is discharged into a 
receivinq water for the sewer 

sewer indicate th'e 
, if known. 

To City of Minneapolis Storm & Sanitary Sewer system. Receiving 
water unknown. 

List any discharge authori required for the system. 

NPDES permit ~on contact cooling water (MN0042641 l -------
DNR Water Permit (268mm gal/yr) 

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

IMM gal/day,85 degrees F. 2mg/liter total residual chlorin~, 

6.0 to 9.0 oh 

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)? 

A H c n e y we 1 1 D e 1 t a 1 0 0 0 E n e r g y C o n t r o 1 S y s t e Ll i ~ ;J s e d t o 

control load conditions. 

List any other measures utilized to reduce water use: 

- Multiple series use and cooling tower (1 system) 

- Re du c e d i n d iv i du a 1 '' ch i 1 1 e· r s y s t em s '' by '' Loop i n g '' u n i t s 

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. 
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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 

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

Contact Person Clark Nelson 

Telephone Number 378-4127 

This survey is to be completed and mailed by September ~ 
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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SUPPLEMENTAL INFORMATION TO: 
GEOTHERMAL HEATING AND COOLING SURVEY Nov 2 l. 

November 2, 1989 

Pernli t Number 85-6010 Methodist Hospital 
6500 Excelsior Blvd. 

1. 

2. 

St. Louis Park, MN 55426 

Well Pump: Variable Speed [vf yes ( ] no 

HP 145"" GPM I '950 lMAX") KW Input t '2. '-1. 50 

Efficiency Rating (if known) 

Average Operation Hours per year ~3:;.,_S_o_o~--~--

Chillers: 

Chiller #1 

Capacity ~so 

Peak Load "' '3 o 
Condenser Water 

c} (?., fl t t rt_~ 

Tons\\ °17~ 
\ 

Tons) 

KW Input ~(} S. ~ 

Average Hours/Year "3S00 

Temperature Entering "2. ) 
Temperature Leaving __ 7_2-...._ ____ ·-,) 

GPM /950 

Chiller #2 

Capacity 

Peak Load 

C'f. e (ll i: (2_ 
fi,.0 _ \J "'71 

3 2. .,, Tons G\ 1)/ 
3 o-o Tons 

Condenser Water 

~ 

KW Input 9'2J~ , 3 

Average Hours/Year :sooo 

Temperature Entering _ _..G::> .... '2-__... ____ ,_, 
1

7,f..J1..?t.>:;; 

I , ) ~J <., 
Temperature Leaving ~-7......_'-~--------' 3~) ' 

GPM c;'oo ) 

v'>f!' 
C(';' Z LC/t 



Tons KW Input L./ 2.. S--

Tons Average Hours/Year 3 oo o 

Chiller #3 

capacity <as o 

Peak Load '2 '3 o 

Condenser Water 
I! 

3. 

Temperature Entering 7 2.. -------
Temperature Leaving <J 2---------
GPM 18 7 ,s;-

Cooling Tower: \ GPM I].) '1 S-Pump HP __ (o=-0--.. ____ __ 

KW Input 60 . ~ Hours per Year Operated 300~ I 
i 
I 
l 

Fan Motor HP !S"D ----------- KW Input _____ "'1_7~,_3 ______ ~-
- I 

:-·) l 

I 

·-·--·-----. _______ Which Chiller Number (above) is this used with? 3.. \ 
·--~/-H .. -·-- .. --·--··--- -----~~--··-_\ 

4. On the drawing you submitted, please indicate for the 
pumps shown, KW input or efficiency. 

5. Please verify that AHU S-1, 2, 3, 7, & a, are the only 
units with well water cooling coils. Please indicate 
whether these are precooling coils or primary cooling. 
List the entering and leaving water temperatures or the 
change in temperature for the well water coils: 

In 

s - 1 SI 

s 2 51 

s - 3 sl 

s - 7 5. I 

s - 8 S I 

s - }'Z... SI 
6. Water treatment costs: 

Qv-J..O. s ·. 

'=-0 ·---

Change 
...., 

7 
[ 2. ,.~ -~-

9 / 
--) 
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Methodist Hospital 

5 September 1989 

Mr. James .Japs 
Water Appropriation Program Coordinator 
Department of Natural Resources 
500 Lafayette Road 
St. Paul, MN 55155 

Dear Mr. Jap s: 

SEPT O 6. 8l/ 

O".''. -· 

Please find enclosed the completed Geothermal Heating and 
Cooling Survey you requested. If I can be of any other 
service, please let me 

__ s,;~L· 
.o/ ,d2J'iJ'-1 

Victor J. P 
Director 
Engineering-and Maintenance 

VJP/jmk 

1 Encl. 

cc: Bernie Eikmeier 

~1ethodist Hospital 6500 Excclsioc lloul<>vacd, ro. Box 600, Mig;is, MuHu•sola C.0440 Telephone 1612> 9:12·.5000 



GEOTHERMAL HEATING AND COOLING SURVEY 

PERMIT NUMBER 86-6 /0 
PERMITTEE Methodist Hospital 

SYSTEM LOCATION 6500 Excelsior Blvd-. St J,qpi s Park 1 MN 55426 

NAMES AND LOCATIONS OF FACILITIES: 

Methodist Hospital 

6500 Excelsior Blvd 

St. Louis Park, MN 55426 

TOTAL AREA SERVICED: 560,000 Square feet 

WATER SOURCE 

Number of wells connected to the system ~--~ 

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 [ xJ No If yes, please 
submit a summary of the data. 

SYSTEM INFORMATION 

Number of years since original system was installed:_3_1 ___ _ 

Date system was put on 1 ine: Summer 19 59 

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

Once through cooling .system. Water pumped from the deeo well is 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 Minnehoha Creek and used for irrigation of lawns on. 

campus. 

1 



Describe any major system modifications and give the 
completion date: 

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

Si nee then, air hand 1 i ng units re 1 ying on we 1 1 water have decreased :in 

Average water temperature: 

Heating ~~~~-intake; discharge 
Cooling 51°E intake: __ 20_0~--~discharge 

System size rating: 

Heating NIA (BTU/H) Cooling 2269 

Actual peak load: 

('rons/H) 

Heating (BTU) Cooling est. 2100 (Tons) 

Energy efficiency of systems: 

Number of chillers/heat pumps in system 3 
Coefficient of Performance (COP) for hea-t~p-u_m_p~~~--~~~ 
Average Energy Efficiency Ratio (EER) for heat pump ~~~ 
If no heat pump, chiller efficiency rating ~-8--3-?~~~~~­
Number of chillers or heat pumps in system 
Size rating of chillers/heat pumps 650 tons - 650 tons - 325 tons 

General Water Use Efficiency: 

Average Efficiency of Water Use 49% (gal/ton) cooling 
~~~~-<gal/BTU) heating 

How much water is recirculated? c.hilled loop - a,11,qnce thrrn1gh - none 
How much water is lost in the system, where is it 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? 

1 cooling tower, four cycle operation evaporative rate 25% determined 

by make up minus blowdown. 

2 



What is the design capacity of the towers? 750 tons 
If cooling towers are not present in the s¥stem ~lease 
describe the feasibility of adding towers including any 
site· and/or system limitations. 

WATER USAGE 

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

Heating 
Processing 

x Air conditioning 
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 DISPOSAL 

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

Pretreatment chlorine K .OJ mg/L, Chemtex productt C-130 corrosion inhibitor 

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

100% - 20 p~rcent 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 air handling units are temperature controlled to throttle down 

water use upon ternoerature satisfaction. 

List any other measures utilized to reduce water use: 

Water discharged from air handling units is cycled through chiller condensers 

prior to dumpin2. 

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

Convert entire hospital to closed loop chilled water system. 

What alternatives exist for reuse of the discharge water? 

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

lens that is being used to prevent so;e_adof pollutapts from the Rielly 

tar plant in St. Louis P.uk. A 99 year pumping plan reguircs the operation 

of this well for containment purposes. 
4 



Indicate any future water use and 
state reasons for projected decreases. 

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

for condensing water in the chillers. 

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

> r 't (,~ t'>.,1 .. 
B. D. Eikmeier 

Title Plant Oper;itions S11pervisar 

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 

This survey is to be 
1989 to: 

(612) 932-5103 

led 

Department of Natural Resources - Division of Waters 
Attn: Jim Japs 
Geothermal Heating and Cool 
Box 32, 500 LaFayette Road 
St. Paul, MN 55155-4032 
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