
AGENDA 
SHAKOPEE PUBLIC UTILITIES COMMISSION 

REGULAR MEETING 
September 9, 2024 

 at 5:00 PM  
 
1. Call to Order at 5:00pm in the SPU Service Center, 255 Sarazin Street 

1a) Roll Call 
 

 
2. Communications  

2a) Customer Communications, re:  Backflow Testing and Penalties Appeal response (GD) 
 
 
3. Consent Agenda 
 C=> 3a) Approval of August 3, 2024 Minutes (GD)    
   C=> 3b) Approval of September 9, 2024 Agenda (JK) 
 C=> 3c) September 9, 2024 Warrant List (KW)   
 C=> 3d) Monthly Water Dashboard for July 2024 (LS)  
 C=> 3e) Reservoir Structure Inspections (LS)   
 C=> 3f) July 31, 2024 Financials Reports (KW) 
 C=> 3g) 2025 Budget Timeline (KW)  
 C=> 3h) Statement of Work – Audit Services:  Clifton, Larson Allen LLP (CLA) (KW)  
 C=> 3i) MMPA August 2024 Meeting Update (GD) 
 C=> 3j) Res #2024-27 Resolution of Appreciation to Gregory Triplett (GD) 
 C=> 3k) Res #2024-28 Resolution of Appreciation to Cynthia Nickolay (GD) 
 C=> 3l) Controlled Substance and Alcohol Testing Policy (GD)     
  
 * Motion to approve the Consent Agenda  
 

 
4. Public Comment Period.  Please step up to the table and state your name and address for the 

record. 
 
 

5.  
  
    

 
 

 
 

    
     
      
 

 
 

     
              
  

 
  
  
6. Liaison Report (JD) 
  

Reports:  Water Items
5a)  Customer Appeal of Backflow  Penalties (GD)
5b)  2024  Comprehensive Water Plan  Update by SEH,  Inc.  (JA)  *

*  Motion to accept the report and the recommendations contained within, request more information
or direct revisions to the report.

5c)  Water System Operations Report  –  Verbal (LS)
5d)  AMI Water Meter  Installations  –  Actions for Failure to Install  (SW)
5e)  Jackson Township Park Water Service Request  by the City of Shakopee  (JA)  *

* Motion to approve the water service consistent with the provision in Resolution #814

5f)  Request to Authorize Use of  Reclaimed Water in Car Wash  (JA)  *

*  Motion to  Authorize the General Manager to proceed as described and direct staff to update the
Water Policy Manual to incorporate the requirements to allow reclaimed water to use in certain 
acceptable situations.



 
 
7. Reports:  Electric Items 
            7a) Electric System Operations Report – Verbal (BC) 
 
 
8. Reports:  General 
 8a) Marketing/Key Accounts Report – Verbal (SW) 
 8b) Organization Chart Changes 2024 - 2025 (GD) * 

 
 * Motion to accept the changes to the Organizational Chart 2024 - 2025 
 
 8c) General Manager Report – Verbal (GD) 
  

 
 8d) NES WTP Site Search Update: Shakopee Gravel/Hawkins potential site plans (GD) ** 
  

** A portion of this meeting may be closed under Minnesota Statutes, Section 13D.05, subdivision 
3(c) to review confidential or protected nonpublic appraisal data and to develop or consider offers 
or counteroffers for the purchase of property at 1776 Mystic Lake Drive S  

 
  
9. Items for Future Agendas  
 
 
10. Tentative Dates for Upcoming Meetings 

- September 23, 2024 Workshop 
- October 7, 2024 
- November 4, 2024 

 
 

11. Adjournment  
 
 
 
 
 
 
 
 
 
 

 
   









that a small percentage of water meters are leaking; they are being retired and returned. Ms. Walsh
also noted the rescheduled (due to rain) Rhythm on the Rails event for August 7, 2024.

13. General Manager Report. Mr. Drent noted discussion of potential revisions to the
Organization Chart due to AMI, and that the informal working group will consider analysis and
options. He reported that some updates to the Employee Handbook are being drafted and will be
brought back to the Commission. Mr. Drent noted the addition of a new Engineering Project
Coordinator. He also noted that FRSecure is meeting with all SPU Directors to evaluate security
measures.

14. NES WTP Site Search Update. Vice President Letourneau moved to go into closed session
under Minnesota 13D.05, subdivision 3(c) to review confidential or protected nonpublic appraisal
data and to develop or consider offers or counteroffers for the purchase of property located at 1776
Mystic Lake Drive S., Shakopee. Commissioner Fox seconded the motion. Ayes: Krieg,
Letourneau, DuLaney, Fox, and Mocol. Nays: None. In open session, Mr. Drent noted that SPU
is waiting on additional information to help develop a potential offer for the site.

15. Adjourn. Motion by Commissioner Mocol, seconded by Commissioner Fox, to adjourn.
Ayes: Krieg, Letourneau, DuLaney, Fox, and Mocol. Nays: None.

Greg Drent, Commission Secretary
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This map is neither a legally recorded map nor a survey map and
is not intended to be used as one. This map is a compilation of
records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.
SEH does not warrant that the Geographic Information System
(GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for
navigational, tracking, or any other purpose requiring exacting
measurement of distance or direction or precision in the depiction
of geographic features.  The user of this map acknowledges that
SEH shall not be liable for any damages which arise out of the
user's access or use of data provided.
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Known Groundwater Plume within Jordan Aquifer
Contaminants include PFAS, 1,4-Dioxane, and Vinyl Chloride.
Groundwater Plume is downgradient from the future well field, and
additionally regional flow is away from the well field (towards the
Minnesota River). Modeled drawdown is not expected to draw
contamination toward the well field; However, because of many
variables such as plume extent, actual future water use, pumping
rates, etc. is uncertain, some aquifer monitoring (water level and
water quality) would provide long-term peace of mind and a strategy
for wellhead protection.



?A41

?A101

?A812C

?A13

?A801B

£¤212

£¤169

Well 7

Well 16

Well 13

Well 4

Well 2

Well 8

Well 20

Well 12

Well 6

Well 21
Well 9

Well 17

Well 10

Well 3

Well 11

Well 14

Well 5

Well 23

Well 15
Well 22Well 18

Well 19

Well 24

Carver

Savage

Prior Lake

Chaska

Eden Prairie

Louisville

Chanhassen

Bloomington787

ft a
msl

886 ft amsl

869 ft amsl

85
3 

ft 
am

sl
83

7 
ft 

am
sl

820 ft a
msl

804 ft amsl

787 ft amsl

787 ft amsl

771 ft a
msl

705 ft amsl

755 ft amsl

771 ft amsl

738 ft amsl

755 ft a
msl

738 ft 
amsl

722 ft 
amsl

Potential Well
Feasibility Areas
Aquifer Sustainability

Study Update
Shakopee, Minnesota

Figure

29

P
at

h:
 X

:\P
T

\S
\S

H
P

U
C

\1
77

65
3\

3-
en

v-
st

dy
-r

eg
s\

39
-f

in
al

\A
qu

ife
rS

tu
dy

\9
9G

IS
\S

H
P

U
C

17
76

53
_A

qu
ife

rS
tu

dy
.a

pr
x

Map by: Mark Sherrill
Projection: UTM Zone 15N
Source: ESRI, SEH Digi,
MnDOT,  Minnesota Geologic
Survey (MGS), Scott County

This map is neither a legally recorded map nor a survey map and
is not intended to be used as one. This map is a compilation of
records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.
SEH does not warrant that the Geographic Information System
(GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for
navigational, tracking, or any other purpose requiring exacting
measurement of distance or direction or precision in the depiction
of geographic features.  The user of this map acknowledges that
SEH shall not be liable for any damages which arise out of the
user's access or use of data provided.

Project: MCES 150732

Print Date: 6/14/2024

0 4,000 8,000

FeetM
in

ne
so

ta
 R

ive
r

Lo
wer P

rio
r L

ake

O'Dowd
Lake

Deans
Lake

Blue
Lake

Fisher
Lake

694

394

494

94

35W

35E

169

952A

212

12

52

810A

61

Study Area

Minneapolis
St. Paul

Index Map

M
ississip

p
i R

iver

S
t. C

ro
ix R

iverM
in

ne
so

ta
 R

iv
er

Municipal Well

Planned Future Municipal Well

Observation Well

Municipal Watermain

Future Municipal Watermain

Shakopee Municipal Boundary

Jackson Township

Modeled Steady State Jordan Aquifer Water
Level with no City Wells Pumping

Shakopee Public Utility Owned Parcel

Priority Areas

Site A

Site B

Potential Secondary Areas

Site C

Site D

Legend

Bedrock Valley where older, and low stratigraphic,
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Potential Well Siting Area D is in the proximity of the Savage
Fen and Potential Well Siting Area C is in the proximity of
O’Dowd Lake where DNR water use restrictions will likely apply
now and in the future. SPUC should work with the DNR
prior to assessing these locations for future well sites.
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Program USGS-CFC2008xls -- Major revision --Change from the SIO 1998 to the SIO 2005 Scale You can calculate the sensitivity of
Please send comments or suggestions to: USGS Chlorofluorocarbon Laboratory --cfc@usgs.gov of recharge ages to temperature and

to temperature and elevation uncertainties.

Air data SIO 2005 Scale
NOAA 2002 air-SIO 2005 scale (F-12=548.39; F-11=260.84; F-113=79.98 Temperature add or subtract uncertainty in tempt. (C) =
Enrichment factor of 1.00 = Niwot Ridge, CO air (CMDL, NOAA). Elevation add or subtract uncertainty in elevation =
Factors other than 1.00 can be used to model local variations of CFCs in air       MAKE ABSOLUTELY SURE TO SET THE CELL BACK TO 0.0 
CAUTION: Use a factors of 1.00 if no enrichment data is available +++++++++++++              CAUTION !           ++++++++++++++++
Factors other than 1.00 will change the air curves and results obtained with this worksheet!        "0.0" is required in cells "X15 & X16" for the correct
Yellow background cells are INPUT locations through out this worksheet        calculation of the correct recharge ages.

INPUT       Use below feature to evaluate the sensitivity of all well together.
CFC-11 enrichment 1.00 Local CFC-11 enrichment factor       Use "Sensitivity sheet" to evaluate individual wells.
CFC-12 enrichment 1.00 Local CFC-11 enrichment factor       MAKE ABSOLUTELY SURE TO SET THE CELL BACK TO 0.0 
CFC-113 enrichment 1.00 Local CFC-113 enrichment factor INPUT
Meters =0;   feet =1 1 Select units of elevation 0.0 degrees C
pMol/kg =0;   pg/kg =1 0 Select units of concentration 0.0 feet

INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT
Sample  (Format Corrected concentrations   Percent error in concentrations  Recommended
Number Sample Column) IN SOLUTION IN SOLUTION Excess Recharge Recharge Salinity Age Comments

(Do not alter cells Name No. Sampling Time CFC-12 CFC-11 CFC-113 CFC-12 CFC-11 CFC-113 Air Temp Elevation Based
A22 through A252) Date (m/d/y) pmol/kg pmol/kg pmol/kg % % % cc/kg C feet o\oo on

1 Well #11 2 07/26/22 1245 2.677 3.012 13.127 0.667 0.697 0.514 3.0 6.1 750 0.000 SF6 Early 2000s
2 Well #11 4 07/26/22 1245 2.676 3.019 12.921 0.702 0.724 0.534 3.0 6.1 750 0.000 CFCs
3 Well #9 2 07/26/22 1335 3.243 4.216 19.007 0.629 0.624 0.467 2.5 6.6 750 0.000 SF6 Early 2000s
4 Well #9 4 07/26/22 1335 3.240 4.379 17.738 0.677 0.647 0.487 2.5 6.6 750 0.000 CFCs
5 Well #2 3 07/27/22 815 5.249 10.835 0.173 0.547 0.471 1.307 4.1 4.1 750 0.000 SF6 Around 1990
6 Well #2 4 07/27/22 815 5.230 10.524 0.168 0.585 0.496 1.334 4.1 4.1 750 0.000
7 Well #8 2 07/27/22 855 7.629 11.331 0.357 0.649 0.526 0.879 2.4 8.0 750 0.000 SF6 Around 2010
8 Well #8 4 07/27/22 855 7.713 11.463 0.366 0.687 0.553 0.887 2.4 8.0 750 0.000
9 Well #16 1 07/27/22 1010 2.308 3.729 66.367 0.724 0.736 0.535 3.1 7.6 750 0.000 SF6 Early 2000s

10 Well #16 4 07/27/22 1010 2.336 3.558 61.486 0.750 0.766 0.556 3.1 7.6 750 0.000 CFCs
11 Well #17 3 07/27/22 1040 2.240 4.422 7.290 0.776 0.781 0.607 3.0 7.5 750 0.000 SF6 Early 2000s
12 Well #17 4 07/27/22 1040 2.267 4.302 6.881 0.817 0.809 0.629 3.0 7.5 750 0.000 CFCs
13 Berkeley Spr. 18 12/16/21 1200 0.351 0.283 0.020 1.993 0.864 11.211 2.0 12.0 800 0.000 Berkeley Spr.
14 Lewis Spr 16 11/18/21 1400 2.555 3.915 0.378 0.215 0.104 0.651 0.0 9.0 3000 0.000 Lewis Spr

  Changing the recharge temperatures, elevations or excess air will change the model ages. You
can alter temperature and elevation in cells AN15 and AN16 and the spreadsheet will calculate new ages.
The recharge temperatures, elevations and excess air values in the above report were derived from dissolved
gas data when available or from the estimated mean annual temperatures. 
  Since small changes in the above variables can significantly change the model ages,
it is important to input the best available data. In the comments column, the indicated 
ages were determined assuming piston flow, unless noted, and do not account for mixing scenarios
that can occur in wells with large open intervals or multiple producing fractures. For this 
reason the reported ages are referred to as "apparent ages" or "model ages".
The mixing information provided may or may not be valid for a particular sample.
  In anoxic environments, CFC-11 degrades first, followed by CFC-113 and CFC-12. Under
these conditions some or all of the model ages will appear older than they actually are.
In the interpretation of CFC ages, the ages are considered reliable when all CFC tracers
give similar model ages. If the model ages differ, CFC-12 has proved to be the most 
reliable tracer followed by CFC-113 and CFC-11.

The analytical equipment calibration is not reliable past these concentrations
1200pg/kg for CFC-11, 2500pg/kg for CFC-12 and 900pg/kg for CFC-113.
Any concentrations above these values are estimates.
If you have any questions please call



Samples submitted by: T. Meyers Revised 2/1/2011 Program written by E. Busenberg,  USGS, (8-30-1994), Revised (4/19/2006), Revised (6/16/2009), Revised (01/19/2011), Revised (2/1/2012)
Project: Version: 7.0 This program calculates the dissolved gas composition of waters, and the volume percent composition in a gas sample (revised 2/2/2012).
Geographic location: MN {N2, Ar} R. F. Weiss, 1970, Deep-Sea Res., vol. 17, 721-735. R.F.  {CO2} Weiss, 1974, Marine Chem. 2, 203-215.[Bunsen Coef.]
Date received: 8/3/2022 {O2} B. B Beson and D. Krause,1980, Limnol. Oceanogr. 25(4) 662-671;  1984, Limnol. Oceanogr. 29(3), 620-632.
Dated analyzed: 9/7/2022 {CH4} D.A. Wiesenburg and N.L. Guinasso, 1979, J. Chem. Eng. Data Vol. 24, 356-360.
Analyzed by: JC

Comments: Land surface elevation used for estimated recharge elevation 0.7808 0.2094 0.00934

 ***** SAMPLES ***** Site Date Time Field Recharge Concentration in mg/L Concentration in mmol/L Measured Tot Press Barometric 
 Well Name Number Collected Collected Temp Salinity Elevation Lab ID # Bottle # CH4 CO2 N2 O2 Ar CH4 CO2 N2 O2 Ar CH4 CO2 N2 O2 Ar Pressure Corrected pressure

Well #11 7/26/2022 1311 10.56 750 22Y4008 0.0000 41.6339 22.1959 4.3223 0.7832 0.0000 0.9460 0.7923 0.1351 0.0196 0.000000 0.017968 0.9552 0.0803 0.01063 1.06407 1.09378 750 0.972834
Well #11 7/26/2022 1311 10.56 750 22Y4022 0.0000 40.7370 22.1572 4.4506 0.7858 0.0000 0.9256 0.7910 0.1391 0.0197 0.000000 0.017581 0.9536 0.0826 0.01067 1.06443 1.09416 750 0.972834
Well #9 7/26/2022 1343 10.56 750 22Y4003 0.0000 39.3302 21.4951 4.2796 0.7663 0.0000 0.8937 0.7673 0.1337 0.0192 0.000000 0.016974 0.9251 0.0795 0.01041 1.03190 1.06071 750 0.972834
Well #9 7/26/2022 1343 10.56 750 22Y4010 0.0000 39.6315 21.5122 4.6415 0.7707 0.0000 0.9005 0.7679 0.1451 0.0193 0.000000 0.017104 0.9258 0.0862 0.01046 1.03954 1.06857 750 0.972834
Well #2 7/27/2022 846 11.66 750 22Y4013 0.0047 26.3770 24.3487 0.9080 0.8430 0.0003 0.5993 0.8692 0.0284 0.0211 0.000157 0.011812 1.0717 0.0173 0.01173 1.11263 1.14370 750 0.972834
Well #2 7/27/2022 846 11.66 750 22Y4018 0.0047 28.2090 24.0270 1.1447 0.8389 0.0003 0.6410 0.8577 0.0358 0.0210 0.000156 0.012632 1.0575 0.0218 0.01167 1.10374 1.13456 750 0.972834
Well #8 7/27/2022 915 12.22 750 22Y4017 0.0000 24.1379 20.8009 4.9620 0.7417 0.0000 0.5485 0.7425 0.1551 0.0186 0.000000 0.011012 0.9258 0.0956 0.01044 1.04287 1.07199 750 0.972834
Well #8 7/27/2022 915 12.22 750 22Y4023 0.0000 22.9069 20.7996 5.5123 0.7425 0.0000 0.5205 0.7425 0.1723 0.0186 0.000000 0.010450 0.9258 0.1062 0.01046 1.05286 1.08226 750 0.972834
Well 16 7/27/2022 1035 11.11 750 22Y4002 0.0000 31.0983 21.5910 3.6639 0.7603 0.0000 0.7066 0.7707 0.1145 0.0190 0.000000 0.013673 0.9397 0.0689 0.01045 1.03273 1.06157 750 0.972834
Well 16 7/27/2022 1035 11.11 750 22Y4011 0.0000 31.8860 21.6231 3.7254 0.7580 0.0000 0.7245 0.7719 0.1164 0.0190 0.000000 0.014019 0.9411 0.0700 0.01042 1.03560 1.06452 750 0.972834

Well #17 7/27/2022 1100 10.56 750 22Y4009 0.0005 28.9808 21.5588 3.5432 0.7594 0.0000 0.6585 0.7696 0.1107 0.0190 0.000018 0.012507 0.9278 0.0658 0.01031 1.01642 1.04480 750 0.972834
Well #17 7/27/2022 1100 10.56 750 22Y4019 0.0000 28.8443 21.5766 3.7980 0.7599 0.0000 0.6554 0.7702 0.1187 0.0190 0.000000 0.012449 0.9286 0.0705 0.01032 1.02185 1.05038 750 0.972834
21Q1118 8/17/2022 23.06 21Q1118 0.0000 0.0852 14.0771 8.3336 0.5198 0.0000 0.0019 0.5025 0.2604 0.0130 0.000000 0.000054 0.7587 0.1981 0.00903 0.96582 0.96582 1
21Q1101 7/26/2022 8.52 21Q1101 0.0000 0.4667 18.7709 10.7692 0.7151 0.0000 0.0106 0.6701 0.3365 0.0179 0.000000 0.000188 0.7738 0.1908 0.00927 0.97400 0.97400 1
21Q1088 7/6/2022 16.10 21Q1088 0.0000 0.1005 15.9524 9.5202 0.5993 0.0000 0.0023 0.5695 0.2975 0.0150 0.000000 0.000052 0.7646 0.1988 0.00915 0.97262 0.97262 1

ElevationPartial pressures at Field Temperatures in atm.



0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

10 15 20 25 30 35 40 45 50

A
r 

 (
m

g
/L

)

N2 (mg/L)

N2 vs Ar Plot
gas concentration normalized to sea level 

Recharge
Temperature
in Degrees C.

Excess Air in cc

WEA line ->

30

0

5

25

10

150

5

10

15

20

20



K(Henry) from Bullister et al., 2002, Deep-Sea Reseach, v. 49, 175-187.
In older version K(Henry) was from Wilhelm et al., 1977, Chemical Reviews, v. 77, 219-262.
Bullister et al., 2002, salting out effect was added.
Units of concentration fMol/L   fMol = 10E-15 Moles.
Revised 02/26/14

Worksheet Name: MN Meyers

Standard used for calibration. Lab Temperature in oC 21.0

Scott tank SF6 in N2 104 pptv KHenry 0.0002649 Headspace Correction

CMDL/NOAA  tank  Air 5.12 pptv Lab Pressure in mm mercury 750.0      You can change:
INPUT Salinity 0.0   1) Excess air in cc at STP Corrected Age Date Results

Enrichment 1.00 Local SF6 enrichment factor (1.00= Northern Hemisphere)   2) Temperature in C
Meters =0;   feet =1 1 Select units of elevation    3) Elevation SF6 SF6 in pptv SF6 SF6

fMol/L=0;   pg/kg =1 0 Select units of concentration   4) Salinity in o/oo Concentration corrected forCorrected forCorrected for

INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT INPUT in water Excess air Excess air Excess air
         Recharge Salinity Excess Calculated Piston flow Piston flow  (see abovecomment)

USGS Sample Sample Sampling Bottle Excess  Elevation in (o/oo) SF6 air SF6 (pptv)  model SF6  model SF6 Sample Maximum Comments
ID No. No. Name Date Time Headspace Air Temperature parts per FemtoMol/kg cc/kg partial recharge recharge Name  % headspace

(Mo/day/year) in cc (mL) (C) feet thousand With HS corr. at STP pressure year age, years  uncertainty
1 Well #11 07/26/22 1300 2.80 3.0 6.1 750 3.25 3 5.55 2004.0 18.6 Well #11 3.06
2 Well #11 07/26/22 1300 1.10 3.0 6.1 750 3.30 3 5.64 2004.5 18.1 Well #11 1.20
1 Well #9 07/26/22 1325 2.00 2.5 6.6 750 2.90 2.5 5.24 2002.5 20.1 Well #9 2.19
2 Well #9 07/26/22 1325 0.30 2.5 6.6 750 3.29 2.5 5.95 2006.0 16.6 Well #9 0.33
1 Well #2 07/27/22 830 2.00 4.1 4.1 750 1.82 4.1 2.69 1991.5 31.1 Well #2 2.19
2 Well #2 07/27/22 830 0.90 4.1 4.1 750 1.84 4.1 2.72 1991.5 31.1 Well #2 0.98
1 Well #8 07/27/22 900 1.60 2.4 8.0 750 3.85 2.4 7.36 2010.5 12.1 Well #8 1.75
2 Well #8 07/27/22 900 1.10 2.4 8.0 750 3.95 2.4 7.56 2011.5 11.1 Well #8 1.20
1 Well #16 07/27/22 1025 2.00 3.1 7.6 750 2.55 3.1 4.55 1999.5 23.1 Well #16 2.19
2 Well #16 07/27/22 1025 1.30 3.1 7.6 750 2.70 3.1 4.81 2001.0 21.6 Well #16 1.42
1 Well #17 07/27/22 1050 2.00 3.0 7.5 750 2.61 3 4.68 2000.5 22.1 Well #17 2.19
2 Well #17 07/27/22 1050 1.60 3.0 7.5 750 2.73 3 4.89 2001.0 21.6 Well #17 1.75

Aerated Water 21.9 degrees C 09/14/22 1040 0.00 0.0 21.9 450 2.47 0 10.03 2019.0 3.7 Aerated Water 21.9 degrees C 0.00 Lab Air 11.38 ppt

Samples should be collected without headspace (HS). If a HS forms, 
the HS volume (column “H”) is measured and a correction is applied. 
Since the total pressure of the HS bubble cannot be measured, the HS 
SF6 concentration cannot be exactly calculated. The MAXIMUM 
PERCENT UNCERTAINTY in the water concentration that may be 
introduced by the HS bubble is given in column “AO”. The uncertainty 
is significantly smaller in most cases.



 

 

 



 

 

Appendix B 
Wholesale Water Service to Louisville Township  
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Appendix C 
SPU Water Service Provided to Louisville Township 
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This map is neither a legally recorded map nor a survey map and
is not intended to be used as one. This map is a compilation of
records, information, and data gathered from various sources
listed on this map and is to be used for reference purposes only.
SEH does not warrant that the Geographic Information System
(GIS) Data used to prepare this map are error free, and SEH
does not represent that the GIS Data can be used for
navigational, tracking, or any other purpose requiring exacting
measurement of distance or direction or precision in the depiction
of geographic features.  The user of this map acknowledges that
SEH shall not be liable for any damages which arise out of the
user's access or use of data provided.

Project: MCES 150732

Print Date: 9/4/2024

0 4,000 8,000

Feet

Blue
Lake

Fisher
Lake

Study Area

Minneapolis
St. Paul

Index Map

M
ississip

p
i R

iver

S
t. C

ro
ix R

iverM
in

ne
so

ta
 R

iv
er

3Q NES WTP Location

!!P Future Well

3P 2045 Proposed Booster Stations

2024 Proposed Flow Control Stations

3Q 2024 Proposed Pump House WTPS

"5 PRVs

Ultimate System Watermain (inches)

6

8

12

16

18

24

Louisville System Watermain Diameter (inches)

6

8

10

12

16

Pressure Zone

1st High Pressure Zone

2nd High Pressure Zone

Normal Pressure Zone

Legend

file:C:/Users/hschumacher/OneDrive


Land Use
1

Full 

Buildout

Units/Parc

Full 

Buildout

Units or 

Acres
1

Estimated

AD Water 

Use 

(gpd/acre 

or Unit)

Projected

Full 

Buildout 

AD Water 

Use (MGD)

MD/AD 

Ratio

Projected

Full 

Buildout 

MD Water 

Use (gpd)

Commercial 441 1,405 675 0.76 2.0 1.52

Industrial 6 152 500 0.06 1.3 0.08

Residential 441 1,405 245 0.11 2.5 0.27

Subtotal 447 1,557 -- 0.9 1.9

Commercial 25 116 675 0.06 2.0 0.13

Industrial 73 1,648 675 0.89 1.3 1.11

Public Lands 51 2,425 0 0.00 0.0 0.00

Rural Business 

Reserve 4 129
675

0.07 2.0 0.14

Transition Area (Low 

Density Res.) 55 1,437
245

0.28 2.5 0.70

Urban Expansion 

(Res.) 373 1,013
490

0.40 2.5 0.99

Subtotal 581 6,769 -- 1.7 3.1

All Land Use 1,028 8,326 2.63 4.9

*Estimates based on typical historical usage

1. 20 percent of future areas assumed to be streets and open areas. Calculated by [(Future - Existing) x 

0.8] + Existing.

2. 20 percent of Township areas assumed to be streets and open areas and 80 percent as 1/2 acre single-

family lots; water not included; (2.9 persons per household x 2 households per acre x 84 gpcd = 490 

gpd/acre).

Table B1

Projected Water Consumption By Land Use - Louisville Township

Future Service to Existing Development

Future Service to Developing Areas



Pumping Capacity Analysis 2025 2035 2045

Combined Maximum Day Demand (mgd)
1 1.14 4.10 8.9

Combined Average Day Demand (mgd) 0.41 1.64 3.7

Existing Firm Supply Capacity (mgd)
2 2.59 3.74 4.32

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 1.45 -0.35 -4.59

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 170,000 610,000 1,340,000

Reserve Storage (1/2 AD) 205,000 818,000 1,844,000

Fire Protection Volume (gallons)
5 300,000 300,000 300,000

Recommended Total Volume (gallons) 495,000 1,526,000 3,321,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 180,000 202,000 163,000

No Storage

Total Existing Volume Available (gallons) 750,000 750,000 750,000

Storage or Pumping Volume

Mass Balance (gallons)
3 255,000 -776,000 -2,571,000

X:\PT\S\SHPUC\177653\4-prelim-dsgn-rpts\[2024 Supply & Storage_Add Louisville.xlsx]C-9 2ndHWStg

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 2,500 gpm for 2 hours.

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Table B - C-9

Supply & Storage Analysis for 2nd High West Zone + Louisville

Design Demand Year

1.  See Table 4-6

2.  Assumes addition of booster stations and supply wells

3.  A positive value represents a surplus. A negative valve represents a deficiency.



Pumping Capacity Analysis 2025 2035 2045

Combined Maximum Day Demand (mgd)
1 1.41 4.50 9.42

Combined Average Day Demand (mgd) 0.51 1.78 3.87

Existing Firm Supply Capacity (mgd)
2 5.47 5.47 5.47

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 4.06 0.98 -3.95

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 210,000 670,000 1,410,000

Reserve Storage (1/2 AD) 255,000 890,000 1,935,000

Fire Protection Volume (gallons)
5 300,000 240,000 240,000

Recommended Total Volume (gallons) 255,000 1,678,000 3,585,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 510,000 122,000 (493,000)

No Storage

Total Existing Volume Available (gallons) 1,250,000 1,250,000 1,250,000

Storage or Pumping Volume

Mass Balance (gallons)
3 995,000 -428,000 -2,335,000

X:\PT\S\SHPUC\177653\4-prelim-dsgn-rpts\[2024 Supply & Storage_Add Louisville.xlsx]C-10 2ndH W+C Stg

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 2,500 gpm for 2 hours.

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Table B-10.2

Supply & Storage Analysis for 2nd High West + Central Zones +Louisville

Design Demand Year

1.  See Table 4-6

2.  Assumes addition of booster stations and supply wells

3.  A positive value represents a surplus. A negative valve represents a deficiency.
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Appendix D 
Capital Improvement Planning 

 
 



Item 6 8 10 12 16 20 24 30 36

Water Main 0.9 0.95 1.05 1.07 1.1 1.15 1.2 1.25

Water Main - Cement-Lined Class 52 DIP w/ Push-On Locking Gasket Joints + Bonding Straps 32$         38$         46$         57$         82$         113$       156$       233$       350$       

Fittings - Full Body Gray Cast Iron w/ MegaLug Gasket Joints + Thrust Blocks - Every 150 feet 5$           6$           8$           10$         14$         19$         26$         39$         58$         

Polyethythene Encasement - 8 mil thickness 1$           1$           1$           2$           3$           4$           5$           7$           11$         

Gate Valves w/ Megalug Gasket Joints + Thrust Block - Every 300 feet 4$           5$           6$           7$           10$         14$         19$         29$         44$         

Hydrant w/ Megalug Gasket Joints + 30' 6" Lead + Thrust Block - Every 300 feet 20$         21$         22$         23$         25$         26$         28$         31$         34$         

Curb Stop, Box, copper service - Every 50 feet 31$         31$         31$         31$         31$         31$         31$         31$         31$         

Pipe Trench

Pipe Bedding - 6" thick 4$           4$           4$           4$           4$           5$           5$           5$           6$           

Trench Excavation - 8 foot bury depth 32$         33$         34$         35$         38$         40$         43$         47$         52$         

Pavement

Saw Cut Asphalt Pavement - Full Depth 4$           4$           4$           4$           4$           4$           4$           4$           4$           

Lower Layer Asphalt Pavement - 2-3/4" 58-28S 33$         33$         33$         33$         33$         33$         33$         33$         33$         

Tack Coat 9$           9$           9$           9$           9$           9$           9$           9$           9$           

Upper Layer Asphalt Pavement - 2-3/4" 58-28S 33$         33$         33$         33$         33$         33$         33$         33$         33$         

12" 1-1/4" CABC 30$         30$         30$         30$         30$         30$         30$         30$         30$         

Traffic Control 10$         10$         10$         10$         10$         10$         10$         10$         10$         

Base Total Price Per Foot 336$       349$       365$       389$       439$       500$       583$       732$       950$       

Al Provided $24 per inch-foot for 12-inch

Price with Continegency + Engineering based on project size

Contingency Scale Factor Based on Project Size 6 8 10 12 16 20 24 30 36

100 1.75 587$       611$       639$       681$       768$       875$       1,020$    1,281$    1,663$    

120 1.73 581$       605$       633$       674$       761$       867$       1,010$    1,268$    1,647$    

144 1.72 576$       599$       626$       668$       753$       858$       1,000$    1,255$    1,630$    

173 1.70 570$       593$       620$       661$       746$       850$       990$       1,243$    1,614$    

207 1.68 564$       587$       614$       655$       738$       841$       980$       1,231$    1,598$    

249 1.67 559$       582$       608$       648$       731$       833$       971$       1,218$    1,582$    

299 1.65 553$       576$       602$       642$       724$       825$       961$       1,206$    1,567$    

358 1.63 548$       570$       596$       635$       717$       816$       952$       1,194$    1,551$    

430 1.62 542$       565$       590$       629$       710$       808$       942$       1,183$    1,536$    

516 1.60 537$       559$       584$       623$       703$       800$       933$       1,171$    1,521$    

619 1.58 532$       553$       578$       617$       696$       792$       924$       1,159$    1,506$    

743 1.57 526$       548$       573$       611$       689$       785$       915$       1,148$    1,491$    

892 1.55 521$       542$       567$       604$       682$       777$       905$       1,136$    1,476$    

1,070 1.54 516$       537$       561$       598$       675$       769$       896$       1,125$    1,461$    

1,284 1.52 511$       532$       556$       593$       668$       761$       888$       1,114$    1,447$    

1,541 1.51 506$       527$       550$       587$       662$       754$       879$       1,103$    1,433$    

1,849 1.49 501$       521$       545$       581$       655$       746$       870$       1,092$    1,418$    

2,219 1.48 496$       516$       539$       575$       649$       739$       862$       1,081$    1,404$    

2,662 1.46 491$       511$       534$       569$       642$       732$       853$       1,071$    1,390$    

3,195 1.45 486$       506$       529$       564$       636$       724$       845$       1,060$    1,377$    

3,834 1.43 481$       501$       524$       558$       630$       717$       836$       1,050$    1,363$    

4,601 1.42 476$       496$       518$       553$       623$       710$       828$       1,039$    1,350$    

5,521 1.41 472$       491$       513$       547$       617$       703$       820$       1,029$    1,336$    

6,625 1.39 467$       486$       508$       542$       611$       696$       812$       1,019$    1,323$    

7,950 1.38 462$       481$       503$       536$       605$       689$       804$       1,009$    1,310$    

9,540 1.36 458$       477$       498$       531$       599$       683$       796$       999$       1,297$    

11,448 1.20 403$       419$       438$       467$       527$       600$       700$       878$       1,140$    

13,737 1.19 399$       415$       434$       462$       522$       594$       693$       869$       1,129$    

16,484 1.18 395$       411$       429$       458$       516$       588$       686$       861$       1,118$    

19,781 1.16 391$       407$       425$       453$       511$       583$       679$       852$       1,107$    

23,738 1.15 387$       403$       421$       449$       506$       577$       672$       844$       1,096$    

28,485 1.14 383$       399$       417$       444$       501$       571$       666$       836$       1,085$    

34,182 1.13 379$       395$       413$       440$       496$       565$       659$       827$       1,074$    

41,019 1.12 376$       391$       409$       436$       491$       560$       653$       819$       1,064$    

49,222 1.11 372$       387$       405$       431$       487$       554$       646$       811$       1,053$    

Diameter

Cost Per Foot Water Main
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Shakopee PFAS Summary

Jessie Kolar | District Engineer

Todd Johnson| District Engineer Supervisor

January 18, 2022



Per- and Polyfluoroalkyl Substances (PFAS)

• Family of many synthetic chemicals 

• Developed and used since the 1940s

• resist heat, stains, water, oil, grease

• “non-stick”

• Production increased rapidly in the 1970s

• Persist in the environment, found everywhere

• Not regulated under the SDWA

2
Source: open access images – bing.com



SAMPLING OF SHAKOPEE FOR PFAS

• Shakopee initially sampled for PFAS in 2014 & 2015

• UCMR3

• Not every well sampled

• No PFAS compounds detected.

• Current sampling conducted as part of MDH’s Statewide PFAS Sampling

• MDH goal of sampling all PWSs for PFAS (started in 2021)

• ‘Voluntary’, or not required.

1/18/2022 Optional Tagline Goes Here | mn.gov/websiteurl 3



Minnesota PFAS Guidance- How low can we go?

• MDH develops health-based guidance 
values (HBVs) at concentrations likely to 
pose little or no risk to human health

• Not enforceable

• Do not consider cost and treatability

• Health Risk Index (HRI): additive risk 
assessment of co-contaminants with 
similar health effects

• HRI > 1 considered an exceedance

PFOA PFOS PFBA PFBS PFHxS

2002 7 1

2006 1 0.6 1

2007 0.5 0.3 7

2009 0.3 0.3 7 7

2013 0.3 0.3 7 7 0.3

2016 0.07 0.07 7 7 0.07

2017 0.035 0.027 7 3/2 0.027

2019 0.035 0.015 7 3/2 0.047

HRI = PFOA[conc] + PFOS[conc] + PFBA[conc] + PFBS[conc] + PFHxS[conc]

0.035           0.015               7                  2                 0.047

Blue = HRL; Red = HBV; Green = Surrogate                  units = µg/L

1 / 1 8 / 2 0 2 2 4



Well PFOA PFOS PFBA PFBS PFHxS PFHxA HRI

Well #2 0.0008 0.0016 0.011 0.0015 0 0.0019 0.14

Well #4 0.002 0.0012 0.03 0.0026 0.0009 0.02 0.26

Well #5 0.0027 0.0018 0.036 0.0031 0.001 0.021 0.33

(Wells 6, 7 & 10) 0.0017 0.0028 0.017 0.0017 0 0.0024 0.25

Well #8 0.0012 0.0027 0.017 0.0015 0.002 0.0029 0.27

Well #9 0 0 0.01 0.0009 0 0 0.00

Well #11 0 0 0.005 0 0 0 0.00

Well #12 0 0 0.002 0 0 0 0.00

Well #15 0 0 0.009 0.0012 0 0.0011 0.01

Well #16 0 0 0.011 0.0015 0 0 0.00

Well #17 0 0 0.011 0.0016 0 0 0.00

Well #20 0.0011 0 0.011 0.001 0 0.0014 0.04

Well #21 0.0017 0 0.014 0.0015 0 0.0043 0.07

1/18/2022 5



WHAT’S NEXT?

• MDH has no plans for immediate follow up sampling at Shakopee.

• EPA preliminary draft MCLs for PFOS & PFOA scheduled for release in fall of 
this year. (Final MCLs in fall 2023).

• Shakopee will be sampled by MDH for PFAS in December 2024 and June 2025 
(UCMR5).

1/18/2022 Optional Tagline Goes Here | mn.gov/websiteurl 6



COMMUNICATIONS

• PFAS results not required to be included in CCR.

• MDH recommends that you include them in your next CCR and can provide 
resources to help you give context about what these results mean.

• Results will be included in MDH’s PFAS Dashboard.

• Perfluoroalkyl Substances (PFAS) - EH: Minnesota Department of Health 
(state.mn.us)

1/18/2022 Optional Tagline Goes Here | mn.gov/websiteurl 7

https://www.health.state.mn.us/communities/environment/hazardous/topics/pfcs.html#risk


Thank you

jessie.kolar@state.mn.us

1/18/2022 8



     MDH - (651) 201-4562
Minnesota Department of Health

PFAS HRI Testing Results

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00110 0.00049 0.00083 0.00590 0.00054 0.00075 0.11
9/8/2022 0.00160 0.00079 0.00150 0.01100 0.00088 0.00190 0.17

10/10/2022 0.00290 0.00130 0.00270 0.01800 0.00140 0.00230 0.30
1/10/2023 0.00240 0.00000 0.00180 0.01400 0.00000 0.00000 0.18

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00077 0.00120 0.00250 0.02300 0.00058 0.01900 0.22
9/8/2022 0.00120 0.00200 0.00260 0.03000 0.00090 0.02000 0.29

10/10/2022 0.00095 0.00140 0.00260 0.02500 0.00074 0.01800 0.24
1/10/2023 0.00220 0.00280 0.00340 0.03600 0.00000 0.01700 0.35

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00110 0.00190 0.00430 0.03600 0.00085 0.03300 0.36
9/8/2022 0.00180 0.00270 0.00310 0.03600 0.00120 0.02100 0.36

10/10/2022 0.00140 0.00240 0.00510 0.04200 0.00110 0.03900 0.44
1/10/2023 0.00230 0.00290 0.00360 0.03700 0.00000 0.01800 0.37

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00068 0.00110 0.00150 0.01400 0.00040 0.00190 0.11
9/8/2022 0.00280 0.00170 0.00170 0.01700 0.00000 0.00240 0.27

10/10/2022 0.00061 0.00140 0.00150 0.01500 0.00045 0.00210 0.12
1/10/2023 0.00000 0.00000 0.00180 0.01600 0.00000 0.00270 0.03

HRI Average

0.13

0.38

HRI Average

0.19

HRI Average

0.27

HRI Average

0.00000

0.00500

0.01000

0.01500

0.02000

8/17/2022 9/8/2022 10/10/2022 1/10/2023

Well 2
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00500

0.01000

0.01500

0.02000

0.02500

0.03000

0.03500

0.04000

8/17/2022 9/8/2022 10/10/2022 1/10/2023

Well 4
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000
0.00500
0.01000
0.01500
0.02000
0.02500
0.03000
0.03500
0.04000
0.04500

8/17/2022 9/8/2022 10/10/2022 1/10/2023

Well 5
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000
0.00200
0.00400
0.00600
0.00800
0.01000
0.01200
0.01400
0.01600
0.01800

8/17/2022 9/8/2022 10/10/2022 1/10/2023

Well 6
PFOS PFOA PFBS PFBA PFHxS PFHxA

All values are in µg/L
A value of 0.00000 indicates that a 
compound is below detection.

PFAS Testing of Minnesota Community Water Systems

https://tinyurl.com/PFAS-MDH



     MDH - (651) 201-4562
Minnesota Department of Health

PFAS HRI Testing Results

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00380 0.00190 0.00200 0.01800 0.00100 0.00270 0.36

Sampled w/Well 6 9/8/2022 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00
10/10/2022 0.00370 0.00190 0.00210 0.01900 0.00100 0.00300 0.36
1/10/2023 0.00420 0.00230 0.00240 0.02100 0.00000 0.00320 0.39

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00220 0.00110 0.00140 0.01500 0.00140 0.00260 0.24
9/8/2022 0.00270 0.00120 0.00150 0.01700 0.00160 0.00290 0.28

10/10/2022 0.00290 0.00140 0.00190 0.02000 0.00180 0.00350 0.31

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00020 0.00083 0.00740 0.00054 0.00019 0.03
9/8/2022 0.00000 0.00000 0.00092 0.01000 0.00000 0.00000 0.01

10/10/2022 0.00000 0.00000 0.00073 0.00710 0.00051 0.00000 0.02

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00
9/8/2022 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00

10/10/2022 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00

0.28

HRI Average

0.02

HRI Average

0.00

HRI Average

0.37

HRI Average

0.00000

0.00500

0.01000

0.01500

0.02000

0.02500

8/17/2022 9/8/2022 10/10/2022 1/10/2023

Well 7
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00500

0.01000

0.01500

0.02000

0.02500

8/17/2022 9/8/2022 10/10/2022

Well 8
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00200

0.00400

0.00600

0.00800

0.01000

0.01200

8/17/2022 9/8/2022 10/10/2022

Well 9
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.20000

0.40000

0.60000

0.80000

1.00000

8/17/2022 9/8/2022 10/10/2022

Well 10
PFOS PFOA PFBS PFBA PFHxS PFHxA

All values are in µg/L
A value of 0.00000 indicates that a 
compound is below detection.

PFAS Testing of Minnesota Community Water Systems

https://tinyurl.com/PFAS-MDH



     MDH - (651) 201-4562
Minnesota Department of Health

PFAS HRI Testing Results

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00000 0.00030 0.00440 0.00033 0.00000 0.01
9/8/2022 0.00000 0.00000 0.00000 0.00540 0.00000 0.00000 0.00

10/10/2022 0.00000 0.00000 0.00056 0.00560 0.00050 0.00000 0.02

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00000 0.00000 0.00180 0.00000 0.00000 0.00
9/8/2022 0.00000 0.00000 0.00000 0.00210 0.00000 0.00000 0.00

10/10/2022 0.00000 0.00000 0.00000 0.00200 0.00000 0.00000 0.00

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00000 0.00013 0.00240 0.00000 0.00000 0.00
9/8/2022 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00

10/10/2022 0.00000 0.00000 0.00000 0.00260 0.00000 0.00000 0.00

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00026 0.00130 0.00980 0.00023 0.00027 0.03
9/8/2022 0.00000 0.00000 0.00120 0.00940 0.00000 0.00110 0.02

10/10/2022 0.00000 0.00000 0.00120 0.00980 0.00000 0.00000 0.01

0.00

HRI Average

0.02

HRI Average

0.01

HRI Average

0.00

HRI Average

0.00000

0.00100

0.00200

0.00300

0.00400

0.00500

0.00600

8/17/2022 9/8/2022 10/10/2022

Well 11
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00050

0.00100

0.00150

0.00200

0.00250

8/17/2022 9/8/2022 10/10/2022

Well 12
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00050

0.00100

0.00150

0.00200

0.00250

0.00300

8/17/2022 9/8/2022 10/10/2022

Well 13
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00200

0.00400

0.00600

0.00800

0.01000

0.01200

8/17/2022 9/8/2022 10/10/2022

Well 15
PFOS PFOA PFBS PFBA PFHxS PFHxA

All values are in µg/L
A value of 0.00000 indicates that a 
compound is below detection.

PFAS Testing of Minnesota Community Water Systems

https://tinyurl.com/PFAS-MDH



     MDH - (651) 201-4562
Minnesota Department of Health

PFAS HRI Testing Results

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00000 0.00037 0.00150 0.01100 0.00031 0.00061 0.04
9/8/2022 0.00000 0.00000 0.00150 0.01100 0.00000 0.00000 0.02

10/10/2022 0.00000 0.00000 0.00130 0.01000 0.00000 0.00000 0.01

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00038 0.00076 0.00270 0.01500 0.00039 0.00200 0.09
9/8/2022 0.00000 0.00000 0.00160 0.01100 0.00000 0.00000 0.02

10/10/2022 0.00036 0.00059 0.00220 0.01400 0.00037 0.00200 0.08

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00039 0.00069 0.00100 0.01000 0.00039 0.00100 0.07
9/8/2022 0.00000 0.00110 0.00100 0.01100 0.00000 0.00140 0.05

10/10/2022 0.00058 0.00084 0.00130 0.01200 0.00046 0.00130 0.09

PFOS PFOA PFBS PFBA PFHxS PFHxA HRI
8/17/2022 0.00043 0.00230 0.00230 0.01800 0.00041 0.00950 0.18
9/8/2022 0.00000 0.00170 0.00150 0.01400 0.00000 0.00430 0.09

10/10/2022 0.00050 0.00250 0.00250 0.02000 0.00043 0.01200 0.20

0.16

HRI Average

0.06

HRI Average

0.07

HRI Average

HRI Average

0.02

0.00000

0.00200

0.00400

0.00600

0.00800

0.01000

0.01200

8/17/2022 9/8/2022 10/10/2022

Well 16
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00200

0.00400

0.00600

0.00800

0.01000

0.01200

0.01400

0.01600

8/17/2022 9/8/2022 10/10/2022

Well 17
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00200

0.00400

0.00600

0.00800

0.01000

0.01200

0.01400

8/17/2022 9/8/2022 10/10/2022

Well 20
PFOS PFOA PFBS PFBA PFHxS PFHxA

0.00000

0.00500

0.01000

0.01500

0.02000

0.02500

8/17/2022 9/8/2022 10/10/2022

Well 21
PFOS PFOA PFBS PFBA PFHxS PFHxA

All values are in µg/L
A value of 0.00000 indicates that a 
compound is below detection.

PFAS Testing of Minnesota Community Water Systems

https://tinyurl.com/PFAS-MDH



 

 

Appendix F 
Supply + Storage Needs Calculations 

 



 
 

HYDRAULIC DESIGN GUIDELINE 

BACKGROUND 
This memo has been developed to document criteria for evaluating the performance of existing facilities and for 
designing future facilities.  This criteria is a combination of criteria established by Ten States Standards, 
Minnesota Department of Health (DOH), Minnesota Rules Chapter 4720, Minnesota Statues Chapter 144 and the 
Shakopee Public Utilities Commission Water Policy Manual.  Planning and Design Criteria are the general 
guidelines and provide a framework in which to evaluate the performance of the existing system and evaluate 
recommended facilities to serve future growth or changes in the distribution system.   
 
WELLS 
Criteria established for the wells include well capacity and emergency power/pumping.  They are summarized in 
Table 1. 
 

Table 1 
Well Planning and Design Criteria 

Criteria Guideline 

Well Capacity 

For the Shakopee water system, the well capacity must meet all of the following: 

• Average run time on wells less than 12 hours during the average day 
demand (ADD). 

• Firm capacity (two largest wells out of service) of wells at least 100% of 
MDD. 

Emergency Operation Emergency power generation (or engine powered pump capacity) to meet at least the 
ADD. 

Footnote: 
 

 
  



 
 
PRESSURE 
Pressure criteria are established for low, high and emergency operations.  The low pressure criterion is 
established to provide customers with adequate pressures for normal operation of residential and commercial 
fixtures including irrigation systems.  The high pressure criterion is established to protect fixtures and pipelines 
from undue stress.  Customers with normal operating pressures over 80 psi may consider installing a pressure 
reducing valve (PRV) on their service to protect indoor fixtures.  The emergency operating criterion is established 
to prevent negative system pressures during emergency and fire flow events.  Table 2 summarizes the pressure 
criteria. 
 

Table 2 
Pressure Planning and Design Criteria 

Criteria Guideline 

Pressure Requirements 

Non-Emergency Demand Conditions   > 35 psi 

Emergency High Flow Conditions > 20 psi 

Preferred Operating Pressure 50 to 80 psi 

Maximum Operating Pressure < 115 psi 

PRESSURE MANAGEMENT 
Shakopee may implement limited pressure management strategies to reduce system leakage and encourage 
conservation during specific periods of low customer demand.  However, Shakopee will always operate water 
supply pumps to meet the Ten States Standards minimum system pressure under all normal operating conditions 
(35 psi), and above 20 psi under emergency and fire flow conditions within the distribution system. 
 
PIPELINES 
Pipeline criteria are established for velocity, pipe roughness, minimum sizing, and pipe material.  Velocity criteria 
are used to minimize system headlosses due to pipe size or roughness and to minimize the impact of transients in 
the distribution system.  A roughness criterion is generally assumed or measured and is used for hydraulic model 
calibration and evaluation.  Minimum sizing is used to ensure adequate capacity for fire protection.  Table 3 
summarizes planning and design criteria for pipelines. 
  



 
 
 

Table 3 
Pipeline Planning and Design Criteria 

Criteria Guideline 

Maximum Velocity 

Maximum Hour During MDD < 5 fps 

Fire During MDD < 10 fps 

Hazen-Williams Roughness Coefficient (C-Factor) 

Existing Pipes Varies up to 130 

High Density Polyethylene (HDPE) (new) 150 

Ductile Iron (new, cement lined) 130 

Pipe Diameter(3) 

General Grid Considerations 

12-inch minimum diameter on 3,000 foot grid 
(Larger diameter or closer spacing may be 
required based on use or zoning). 
 
 

The minimum diameter for lateral water mains shall be as follows: 
 
 
Zoning: R-1A, R-1B, R-1C, R-2 
 

6-inch minimum diameter 

Zoning: R-3, B1, B-2, B-3, BP 8-inch minimum diameter, or as modeling results 
require for increased fire flow. 

Zoning: I-1, I-2, E 12-inch minimum diameter, or as modeling 
results require for increased fire flow. 

 

 
  



 
 
SUPPLY AND STORAGE 
Supply and storage criteria are designed to ensure adequate capacity for maximum hour, fireflow, or emergency 
demands.  Table 4 summarizes planning and design guidelines supply pumping and storage. 
 

Table 4 
Supply and Storage 

Planning and Design Criteria 

Criteria Guideline 

Supply 

Capacity 
Firm Capacity (largest two pumps out of service) able to meet either: 
• MDD with equalization storage 

Storage volume (sum of the following) 

Emergency Storage  
Volume 

Volume of water held in reserve in case that supply is lost. 
• 12 hour supply at ADD(1) 

Equalization Storage 
Volume 

Volume required to deliver difference between peak hour demand 
(PHD) and MDD for each pressure zone (normally 15 – 30% of 
MDD) 

Fire Storage Volume Fire flow goal x fire duration (see Table 5 for fire flow and duration 
recommendations) 

Footnotes: 
(1) Provides a temporary emergency reserve source. 

 
  



 
 
FIRE FIGHTING CRITERIA 
Projected water demands are developed from existing water demands and the anticipated impact of growth and 
conservation on the demand.  Table 5 summarizes the fire flow goals and durations. 

Table 5 
Fire Fighting Planning and Design Criteria(1) 

Land Use 
Fire Flow 

Goal 
(gpm)(1,2) 

Fire Duration(2) 
(hours) 

Zoning: R-1A, R-1B, R-1C, R-2 1,500 2 

Zoning: R-3, B1, B-2, B-3, BP 2,000 2 

Zoning: I-1, I-2, E 3,500 3 

Footnotes: 
(1) Fire flow in addition to MDD. 
(2) Distribution System Requirements for Fire Protection, AWWA M31, 2008 
(3) 2015 Minnesota State Plumbing Code 

 
  



 
 
SYSTEM PLANNING 
Shakopee’s Master Plan will be regularly reviewed and updated as necessary to efficiently and cost-effectively 
respond to the long-term needs of system and all Utility customers.  In addition, Shakopee planning for future 
service area growth will incorporate the following: 

• Shakopee’s long range master planning will be consistent with the City’s adopted current and future Land 
Use Planning documents. 

• Considerations will be included for sizing future transmission mains for areas outside of the current 
adopted Land Use Plan. 

• Acquire adequate land for future water supply, treatment or storage facilities based on Shakopee’s 
master plan recommendations. 

• Provide adequate space for Shakopee building additions or expansions to supply, treatment, and/or 
storage facilities.  Consider providing building space in new designs for anticipated future facility 
expansion. 

• Plan to support future population growth with a sustainable, quality water source, utilizing treatment when 
necessary. 

SYSTEM REDUNDANCY AND RELIABILITY 
For Shakopee to serve its customers and protect the public welfare, the Shakopee system facilities, equipment 
and distribution systems must be reliable under all operating conditions.  Reliability of water utility service 
comprises a large part of Shakopee’s investment in plant and equipment.  Several basic conditions that Shakopee 
follows to enhance service reliability include the following: 

• Provide backup power generation installed at critical supply wells to provide at least firm average day 
demand. 

• Provide backup proper generation at large capacity wells. 
• Provide adequate ground and elevated storage: 

o To meet peak hour demands in excess of supply pumping capacity 
o For fire protection needs 
o For other emergencies or facility and/or power outages 
o To take advantage of off-peak purchased power costs 

• Require looping of water mains wherever possible to improve customer service reliability, fire protection 
and water quality. 

• Provide latest technology supervisory control and data acquisition (SCADA) system to enhance control 
and monitoring of critical Shakopee functions and operations, and minimize emergency response times. 

• Additional SCADA improvements may be pursued to streamline existing system reporting efforts. 

 
 
ctk 
s:\ae\e\Shakopee\143535\8-planning\task 1\level of service\level of service3.docx 



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 18.4 21.3 24.0

Average Day Demand 6.6 7.7 8.7

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 2,750,000 3,200,000 3,600,000

Fire Protection Volume (gallons)
5 630,000 630,000 630,000

Reserve Volume (1/2 of Average Day) 3,316,000 3,854,000 4,333,000

Recommended Total Volume (gallons) 6,696,000 7,684,000 8,563,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
7 550,000 180,000 (150,000)

Tank 1 1,000,000 1,000,000 1,000,000

Tank 2 250,000 250,000 250,000

Tank 3 1,500,000 1,500,000 1,500,000

Tank 4 500,000 500,000 500,000

Tank 5 2,000,000 2,000,000 2,000,000

Tank 6 2,000,000 2,000,000 2,000,000

Tank 7 2,000,000 2,000,000 2,000,000

Total Existing Volume Available (gallons) 9,250,000 9,250,000 9,250,000

Water Storage Mass Balance 2,554,000 1,566,000 687,000

Additional Storage

Recommended (gallons)
None None None

X:\PT\S\SHPUC\177653\4-prelim-dsgn-rpts\[2024 Supply & Storage.xlsx]C-1 TStorage

4.  Reserve Volume is recommended to provide supply in event of a power outage

5. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Table F-1

Pumping Capacity & Storage Analysis for Entire System

Design Demand Year

1.  Additional firm pumping capacity may be recommended if the maximum day demand exceeds

     the existing firm pumping capacity.

2.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential dirunal curves were assumed with a peaking

     factor of 1.65.

3.  Fire Protection storage was calcuated based on one fire of 3,500 gpm for 3 hours.



Well Name

Pressure

Zone

Unique Well 

Number

Depth 

(ft)

Rated 

Capacity 

(gpm)

Normal 

Operational 

Capacity 

(gpm)

Daily

Capacity 

(MGD)

Well 2 Normal 206803 0.43228 300 300 0.43

Well 3 Normal 205978 1.29683 900 900 1.30

Well 4 Normal 206854 1.0317 716 716 1.03

Well 5 Normal 206855 1.22478 850 850 1.22

Well 6 Normal 180922 1.69308 1175 1175 1.69

Well 7 Normal 415975 1.58501 1100 1100 1.59

Well 8 Normal 500657 1.58501 1100 1100 1.59

Well 10 Normal 578948 1.62104 1125 1125 1.62

Well 15 Normal 694921 1.65706 1150 1150 1.66

Well 16 Normal 731139 2.08934 1450 1450 2.09

Well 17 Normal 731140 2.01729 1400 1400 2.02

11,266 16.2

2.1

14.1

Source: City Records

Table F-2

Supply Capacity into Normal Zone

Total

Highest Yielding Well (Well No. 16)

Firm Capacity (Minus Well No. 16)

Table Notes: 



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 12.77 13.93 14.97

Average Day Demand (mgd) 4.62 5.04 5.41

Existing Firm Supply Capacity (mgd)
2 14.14 14.14 14.14

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 1.37 0.21 -0.82

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 1,920,000 2,090,000 2,250,000

Reserve Storage (1/2 AD) 2,308,000 2,518,000 2,704,000

Fire Protection Volume (gallons)
5 630,000 630,000 630,000

Preliminary Recommended Total Volume (gallons) 4,858,000 5,238,000 5,584,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
7 170,000 30,000 (100,000)

Tank 1 1,000,000 1,000,000 1,000,000

Tank 2 250,000 250,000 250,000

Tank 3 1,500,000 1,500,000 1,500,000

Tank 5 2,000,000 2,000,000 2,000,000

Tank 6 2,000,000 2,000,000 2,000,000

Total Existing Volume Available (gallons) 6,750,000 6,750,000 6,750,000

Storage or Pumping Volume

Mass Balance (gallons)
3 1,892,000 1,512,000 1,166,000

Additional Storage Recommended (gallons) None None None

Table F-3

Supply & Storage Analysis for Main Zone Dependencies

5.  Fire Protection storage was calculated based on one fire of 3,500 gpm for 3 hours.

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Design Demand Year

1.  Includes Normal Zone and East Zone 

2.  See Table 5-1

3.  A positive value represents a surplus. A negative valve represents a deficiency.

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.



Well/Supply Name

Unique Well 

Number

Normal 

Operational 

Capacity 

(gpm)

Allowed

Pumping 

Time per 

Day (Hours)

Daily

Capacity 

(MGD)

Well No.12 626775 810 24 1.17

Well No.13 674456 1,036 24 1.49

Well No.14 694904 381 24 0.55

Well No.20 722624 1,142 24 1.64

Well No.21 722625 1,175 24 1.69

VC Booster 1,000 24 1.69

W9 Booster 1,000 24 1.69

6,544 -- 9.93

1.69

8.24

Source: City Records

Table F-4

Supply Capacity into First High Zone

Total

Highest Yielding Well (Well No. 21)

Firm Capacity (Minus Well No. 21)

Table Notes:



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 4.36 4.99 5.54

Average Day Demand (mgd) 1.58 1.80 2.00

Existing Firm Supply Capacity (mgd)
2 8.24 8.24 8.24

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 3.87 3.25 2.69

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 650,000 750,000 830,000

Reserve Storage (1/2 AD) 788,000 901,000 1,002,000

Fire Protection Volume (gallons)
5 630,000 630,000 630,000

Recommended Total Volume (gallons) 1,588,000 1,871,000 2,122,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 480,000 410,000 340,000

Tank 4 500,000 500,000 500,000

Tank 7 2,000,000 2,000,000 2,000,000

Total Existing Volume Available (gallons) 2,500,000 2,500,000 2,500,000

Storage or Pumping Volume

Mass Balance (gallons)
3 912,000 629,000 378,000

X:\PT\S\SHPUC\177653\4-prelim-dsgn-rpts\[2024 Supply & Storage.xlsx]F5 1stHStg

Table F-5

Supply & Storage Analysis for 1st High Zone Dependencies

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Design Demand Year

1.  Includes First High and both Second High Zones. 

2.  See Table 5-1.

3.  A positive value represents a surplus. A negative valve represents a deficiency.

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 3,500 gpm for 3 hours.



Pump Name

Normal Operational 

Capacity (gpm)

Daily

Capacity 

(MGD)

Valley Creek 1 1,000 1.44

Valley Creek 2 1,000 1.44

Total 2,000 2.88

1.44

1.44

Source: City Records

Table F-6

Pumping Capacity into 2nd High Central Zone

Largest Pump

Firm Capacity (Largest Pump)

Table Notes: Shakopee does not have any water treatment.



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 0.27 0.40 0.50

Average Day Demand (mgd) 0.10 0.14 0.18

Existing Firm Supply Capacity (mgd)
2 1.44 1.44 1.44

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 1.17 1.04 0.94

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 40,000 60,000 80,000

Reserve Storage (1/2 AD) 50,000 72,000 91,000

Fire Protection Volume (gallons)
5 300,000 300,000 300,000

Recommended Total Volume (gallons) 240,000 302,000 351,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 150,000 130,000 120,000

No Storage

Total Existing Volume Available (gallons) 500,000 500,000 500,000

Storage or Pumping Volume

Mass Balance (gallons)
3 260,000 198,000 149,000
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Table F-7

Supply & Storage Analysis for 2nd High Central Zone

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Design Demand Year

1.  See Table 4-6

2.  See Table 5-1.

3.  A positive value represents a surplus. A negative valve represents a deficiency.

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 2,500 gpm for 2 hours.



Pump Name

Normal Operational 

Capacity (gpm)

Daily

Capacity 

(MGD)

Windermere 1 1,000 1.44

Windermere 2 1,000 1.44

Well No. 23 800 1.15

Total 2,800 4.03

1.44

2.59

Source: City Records

Table F-8

Pumping Capacity into 2nd High West Zone

Largest Pump

Firm Capacity (Largest Pump)

Table Notes: 



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 1.14 2.13 3.02

Average Day Demand (mgd) 0.41 0.77 1.09

Existing Firm Supply Capacity (mgd)
2 2.59 3.74 4.32

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 1.45 1.61 1.31

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 170,000 320,000 450,000

Reserve Storage (1/2 AD) 205,000 385,000 544,000

Fire Protection Volume (gallons)
5 300,000 300,000 300,000

Recommended Total Volume (gallons) 495,000 803,000 1,131,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 180,000 202,000 163,000

No Storage

Total Existing Volume Available (gallons) 750,000 750,000 750,000

Storage or Pumping Volume

Mass Balance (gallons)
3 255,000 -53,000 -381,000

X:\PT\S\SHPUC\177653\4-prelim-dsgn-rpts\[2024 Supply & Storage.xlsx]C-9 2ndHWStg

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 2,500 gpm for 2 hours.

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Table F-9

Supply & Storage Analysis for 2nd High West Zone

Design Demand Year

1.  See Table 4-6

2.  Assumes addition of booster stations and supply wells

3.  A positive value represents a surplus. A negative valve represents a deficiency.



Pump Name

Normal Operational 

Capacity (gpm)

Daily

Capacity (MGD)

Windermere 1 1,000 1.44

Windermere 2 1,000 1.44

Well No. 23 800 1.15

Valley Creek 1 1000 1.44

Valley Creek 2 1000 1.44

Total 4,800 6.91

1.44

5.47

Source: City Records

Table F-10

Pumping Capacity into 2nd High West + Central Zone

Largest Pump

Firm Capacity (Largest Pump)

Table Notes: 



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 1.41 2.53 3.52

Average Day Demand (mgd) 0.51 0.91 1.27

Existing Firm Supply Capacity (mgd)
2 5.47 5.47 5.47

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 4.06 2.94 1.95

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 210,000 380,000 530,000

Reserve Storage (1/2 AD) 255,000 456,000 635,000

Fire Protection Volume (gallons)
5 300,000 240,000 240,000

Recommended Total Volume (gallons) 255,000 708,000 1,161,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
6 510,000 368,000 244,000

No Storage

Total Existing Volume Available (gallons) 1,250,000 1,250,000 1,250,000

Storage or Pumping Volume

Mass Balance (gallons)
3 995,000 542,000 89,000
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4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 2,500 gpm for 2 hours.

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Table F11

Supply & Storage Analysis for 2nd High West + Central Zones

Design Demand Year

1.  See Table 4-6

2.  Assumes addition of booster stations and supply wells

3.  A positive value represents a surplus. A negative valve represents a deficiency.



Pump Name

Normal Operational 

Capacity (gpm)

Daily

Capacity 

(MGD)

River View 1 1,000 1.44

River View 2 1,000 1.44

Total 2,000 2.88

1.44
1.44

Source: City Records

Table F-12

Pumping Capacity into East Zone

Largest Pump

Firm Capacity (Largest Pump)

Table Notes: 



Pumping Capacity Analysis 2025 2035 2045

Maximum Day Demand (mgd)
1 0.23 0.30 0.37

Existing Firm Supply Capacity (mgd)
2 1.44 1.44 1.44

Firm Supply and/or Interzone Transfer Capacity Mass 

Balance (mgd)
3 1.21 1.14 1.07

Recommended Storage Volume

Maximum Day Equalization Volume (gallons)
4 30,000 50,000 60,000

Fire Protection Volume (gallons)
5 180,000 180,000 180,000

Recommended Total Volume (gallons) 60,000 90,000 110,000

Existing Storage & Pumping Volume

Surplus Firm Pump Volume (gallons)
7 150,000 140,000 130,000

No Storage

Total Existing Volume Available (gallons) 150,000 140,000 130,000

Storage or Pumping Volume

Mass Balance (gallons)
3 90,000 50,000 20,000
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Table F-13

Supply & Storage Analysis for East Zone

6. Surplus Firm Pump Volume is the difference between maximum day demand and Firm Pumping 

    Capacity which is available to supplement fire protection for 3 hours.

Design Demand Year

1.  See Table 4-6

2.  One pump offline

3.  A positive value represents a surplus. A negative valve represents a deficiency.

4.  Maximum Day Equalization Volume is the projected maximum volume depletion during the peak

     hours of the maximum day assuming the pumping rate into the service zone is equal to the

     maximum day demand rate. Typical residential diurnal curves were assumed with a peaking

     factor of 1.65.

5.  Fire Protection storage was calculated based on one fire of 1,500 gpm for 2 hours.



 

 

 

Appendix G 
Large Water User Modeling and Planning 
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