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Executive Summary 
 

The City of Golden Valley, like the majority of the communities in the Metropolitan Twin Cities area, has 
spent considerable time and energy managing inflow and infiltration (I/I) within their sanitary sewer 
collection system. The Metropolitan Council Environmental Services (MCES) has implemented a surcharge 
program which is designed to encourage metro communities to reduce I/I entering their portion of the sanitary 
collection system. During a number of significant rainfall events over the past five years, Golden Valley’s 
inflow contribution has reached the levels that trigger the MCES surcharge. The City’s peak hour inflow has 
exceeded the acceptable peak hour flow rates established during a recent study of I/I by the MCES in the 
metro area.  

The initial phase of the I/I analysis investigation included installation of six groundwater monitoring wells to 
determine local groundwater conditions and their possible effect on I/I entering the Golden Valley sanitary 
sewer system. Nineteen portable flow meters were installed in strategic locations (identified as Sewer 
Districts) to isolate areas of the sanitary sewer collection system. The portable flow meters were installed in 
the collection system for four months to collect wastewater data in order to determine dry and wet weather 
conditions. A rain gauge was installed at the Golden Valley City Hall complex to correlate rainfall to any 
increases in wastewater flow. Peak hour rates and daily flow rates by location were recorded and correlated to 
rainfall intensity to determine I/I rates for each rainfall event. Meter reconnaissance was performed during the 
initial investigation to determine acceptable locations for flow monitoring. The flow monitoring occurred 
during a dry period and provided only average rainfall intensities. Fortunately, the Golden Valley sanitary 
sewer system responds well to small storm events. Six storm events (June 8, June 20, June 27, July 25, 
August 26, and September 4, 2005) produced a good response to rainfall and provided the type of data 
necessary to quantify flow monitoring results. None of these events produced a rainfall event greater than one 
inch in an hour and over two inches in a 24-hour period. 

Groundwater levels did not fluctuate much during the monitoring period except slightly in late September 
when rainfall was recorded more often and over a greater duration. Water level readings were the highest in 
the northwest through the southeast sections of the City and seem to correlate with the districts with the 
higher potential for I/I. The peak hour rainfall event during the monitoring period was approximately 
7.9 (millions gallons per day) which was not high enough to exceed the criteria established by the MCES for a 
surcharge. On October 4, 2005, a significant storm event did occur and caused the City to record a peak flow 
rate of approximately 13.8 mgd. The peak rate was above the allowable peak hour rate of 8.38 mgd 
established by the MCES in order to determine the amount of the surcharge.  

Based on the peak hour flow rates recorded at each portable flow meter during a number of rainfall events in 
June through September, the highest peak flow rates were estimated to be found in the west and south areas of 
the City. Districts 9, 10, 13, 16, and 17 (as shown on Figure 4) peak rates increased to three to four times the 
normal daily dry weather flows. Based on the results of the flow monitoring, additional field investigation 
work and sewer rehabilitation will need to be conducted in the coming years to continue isolating specific 
sources of I/I and stay ahead of the additional MCES surcharges and demand charges. 

The City of Golden Valley will need to continue an I/I reduction program to isolate and prioritize sewer 
rehabilitation in their sanitary collection system, both on the public and private property side of the system. 
SEH recommends continuing with the City’s current cleaning and closed circuit television inspection 
programs, developing a new program for private property, commercial, and residential private property 
building inspection, including conducting follow-up inspections in districts with significant I/I potential, 
developing service lateral inspection and repair program, work with MCES staff to evaluate the  
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Bassett Creek interceptor and the MCES interceptor running from the City of St Louis Park, and continue to 
monitor MCES flow meter station maintenance and performance to ensure the data is reliable and to check the 
progress of future sewer rehabilitation measures implemented by the City.  The City will need to implement 
an I/I reduction program with the elements listed in this study to reduce I/I and minimize peak inflow rates in 
the City’s sanitary sewer collection system. The City should document all expenses for any I/I investigations 
and/or sewer system rehabilitation in the event of a surcharge to show the MCES the City is continuing in its 
effort to reduce I/I in the sanitary sewer collection system.  
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Inflow and Infiltration Study 
 
 
Sanitary Sewer Collection System 

 
 
  Prepared for the City of Golden Valley 

 

1.0 Introduction  
The City of Golden Valley operates a sanitary sewer collection system 
designed to provide wastewater conveyance to the Metropolitan Council 
Environmental Services (MCES) regional interceptor system. The MCES is 
ultimately responsible for wastewater treatment in the greater Minneapolis-
St. Paul area.  Each local community is charged a users fee by the MCES 
based on contributing wastewater flows determined through a network of 
flow meters across the greater metropolitan area.  The wastewater flow can 
include clear water from rain water or groundwater commonly referred to as 
inflow and infiltration (I/I) entering the sanitary sewer system through leaks 
in the publicly-owned sewer and manholes and from local private property 
sources such as rain leaders, sump pumps, foundation drains, and leaking 
house laterals.   

The MCES has evaluated their interceptors and treatment plant capacity for 
long-term metro area growth.  The capacity taken up by the addition of 
inflow and infiltration is a critical issue for the MCES and substantially 
impacts future capital expenditures.  In order to meet the growing needs in 
the metro area, MCES is implementing surcharge charges to communities 
that produce significant peak hour inflow demands on the MCES interceptor 
collection and treatment system.  During a number of significant rainfall 
events over the past five years, Golden Valley’s inflow contribution has 
reached the levels that trigger the MCES surcharge. The City’s peak hour 
inflow has exceeded the acceptable peak hour flow rates established during a 
recent study of I/I by the MCES in the metro area. 

1.1 Purpose and Objectives 
The purpose of this study was to complete an inflow/infiltration (I/I) study 
for the City of Golden Valley and determine the need for further sanitary 
sewer rehabilitation beyond the work completed by the City in the past.  The 
objective of this study is to begin the process of isolating specific areas 
contributing I/I and developing a program to reduce peak I/I flow rates in the 
Golden Valley sanitary sewer collection system in order to avoid MCES 
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surcharges. In addition, the result of the current study will be the 
development of a program designed to abate I/I and integrate it with the 
Golden Valley projects currently planned or implemented by the City. The 
overall goal of this study is to establish priority areas for future 
investigations, identify future investigation work tasks, establish base flow 
rates to determine I/I removal effectiveness, and begin the process of 
identifying and implementing an I/I abatement plan for continued 
investigation and rehabilitation as needed. 

1.2 Work Plan Development 
In March of this year, a work scope was presented to the City of Golden 
Valley identifying the work tasks to be completed in 2005 to begin the 
process if isolating I/I in the City’s sanitary sewer collection system and 
determine the need for future I/I abatement to reduce potential MCES 
surcharges. The I/I analysis developed in the current study included the 
following: 

 A review of past SSES work and maintenance work completed by the 
City during the past 10 years; 

 An evaluation of MCES flow rates and all calculations used to determine 
the volume of I/I generated in Golden Valley; 

 A review of the City’s sanitary lift station pumping records; 

 Implement a flow monitoring program to determine if possible which 
areas have a higher potential for I/I entering the collection system; 

 Install a recording rain gauge to monitor rainfall intensity and daily 
storm events locally; 

 Installation of monitoring wells or piezometers to monitor groundwater 
elevations around the City; 

 Review the existing building inspection and compliance program; 

 A review and evaluation of the City’s current drain tile installation 
program; 

 Perform a sump pump inspection program in the Manor area 
neighborhood of the City; 

 Update the geographic information system (GIS) database with 
additional attribute information for the City’s sanitary sewer collection 
system; 

 Evaluate the flow monitoring data to establish a priority for future SSES 
activities and quantify potential I/I impacts within the Golden Valley 
sanitary sewer collection system; 

 Develop an I/I abatement plan to cost-effectively eliminate I/I from the 
City’s wastewater collection system.  

2.0 Sanitary Collection System Work History 
Over the past 20 years, the City of Golden Valley has had a limited focus to 
address their issues on sanitary sewer collection system in order to isolate 
and identify specific sources of inflow and infiltration.  The following 
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sections discuss the previous investigation efforts and the maintenance 
programs the City has established to reduce I/I impacts on the collection 
system. 

2.1 Previous I/I Studies 
In March 1999, Thibault Associates completed a Wastewater Plan as part of 
a Comprehensive Plan for the Golden Valley Sanitary Sewer Collection 
System. The plan reviews the physical elements of the City’s collection 
system and the operation and maintenance process Golden Valley utilizes to 
manage wastewater and potential I/I City-wide.  

The previous I/I analysis completed in 1983 by the City of Golden Valley 
found I/I to be significant enough to warrant additional investigation.  

The 1983 study was prepared in response to the Metropolitan Council 
Environmental Services (MCES), formerly called Metropolitan Waste 
Control Commission (MWCC) Facilities Planning Program, required to 
comply with Section 201 of the Federal Water Pollution Control Act of 1972.   

Since the completion of the original I/I analysis, the City has only completed 
the minimum steps necessary to locate and reduce I/I which include the 
following: 

 Adoption of a revised sewer ordinance. 

 Initiate a rehabilitation program to repair manholes, manhole covers, and 
pipe to reduce I/I entering the collection system. The City began a 
manhole inspection program each spring and an ongoing annual cleaning 
and closed circuit television (CCTV) inspection program. Sewer pipe 
slip-lining was conducted in select areas of the City to remove identified 
I/I through CCTV. 

According to the analysis of flow sanitary data (wastewater flows) from 1989 
through 1998 completed under the Thibault Associates report for the Golden 
Valley Wastewater Plan, inflow and infiltration was reduced over the period 
in the range of 10 to 15 percent. The report estimated that the current percent 
of annual wastewater flow collected in the Golden Valley sanitary sewer 
system due to I/I was approximately 7 percent. This value was expected to be 
approximately 20 percent less than the volume of I/I collected in the early 
1980s. No estimates were suggested on the peak hour rates expected from 
significant storm events during the same period.  

The following recommendations were made to the City as a result of this 
study: 

1. Continue to enforce the City sewer ordinance preventing illegal 
connections to the system. 

2. When monitoring the City’s sanitary sewer system, identify and correct 
inflow and infiltration problems on a planned basis.  

3. Use corrective sewer rehabilitation including pipe replacement or 
relining, manhole repair, and repair of service lines where appropriate. 
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4. Maintain a maximum goal of I/I entering the sanitary collection system 
of no more than 7 percent.  
 

2.2 Past SSES Program Activities 
Following the recommendations from the previous I/I report, the City began 
a program of investigation and rehabilitation to remove I/I from problem 
areas.  Over the past two decades, City staff has conducted manhole 
inspections, roof and yard drain inspections on commercial properties, 
private property sump pump/foundation drain surveys by mail, sanitary 
sewer pipe cleaning, and closed circuit television inspection (CCTV).  The 
results of the investigation led to a sewer rehabilitation program which 
included manhole lid replacement, manhole grouting, and an extensive 
CCTV and sewer pipe slip lining program to reduce I/I in the problem areas 
as identified during the Golden Valley Wastewater Plan completed in March 
1999.  

2.3 Sanitary Sewer Ordinance 
The Golden Valley City Code was last updated in November 1997.  Under 
Subdivision 4 of the City Code, Section 3.30 Rules and Regulations, relating 
to sewerage service, it is unlawful to discharge roof water, groundwater, or 
any natural precipitation into the sanitary sewer system. Any discharge into 
the storm sewage system requires permission of the City’s PDW. The City 
has the authority under the current sewer ordinance to impose a fee for any 
water entering the sanitary sewer system not in compliance with the 
ordinance (Subdivision 11).  

The current sanitary sewer ordinance needs strengthening and in some areas 
conflict with the goals and objectives of the current MCES surcharge 
programs. This ordinance will need to be reviewed and modified to provide 
the proper language to meet the long term goals of an I/I abatement program.  

3.0 MCES Flow Monitoring Program 
MCES utilizes a network of permanent flow monitoring stations around the 
metropolitan Minneapolis-St. Paul area to determine wastewater treatment 
charges to individual communities. For the majority of the metro 
communities in the Twin Cities area, the MCES uses more than one flow 
monitoring station to determine the wastewater flow volume. The flow 
monitoring stations are permanent locations along the MCES interceptor 
system using a flume and/or magnetic flow meter to collect wastewater flow 
data every 15 minutes. The data is provided to the communities to support 
the billing charges by the MCES.  

Many communities have isolated areas where wastewater flows between 
adjacent cities are not recorded by the interceptor flow meters. At many of 
these locations, MCES staff installs portable flow metering equipment on a 
quarterly basis to determine the necessary adjustments for the final invoicing 
to each community. The remaining unmetered areas are estimated based on 
the number and type of sanitary sewer connections times a typical rate of 
wastewater per connection each day. The MCES factors in I/I based on the 
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location of the community and whether the current year is a wet or dry year 
based on total rainfall. 

3.1 MCES Wastewater Determination 
Golden Valley’s wastewater volume determination by MCES based a 
number of flow monitoring locations. MCES Flow Meter M117-M118 and 
M120 are used to determine the total wastewater contribution except for a 
small unmetered area from the City of Robbinsdale, which enters the Golden 
Valley sanitary sewer collection system. MCES estimates approximately 
3.21 million gallons per quarter enter the Golden Valley collection system 
from the City of Robbinsdale. No other adjustments are made by MCES to 
determine quarterly and annual wastewater flow volumes for the City of 
Golden Valley. Approximately 290 million gallons each quarter is 
discharged into the MCES interceptor from the Golden Valley sanitary sewer 
collection system. Table 1 presents the calculations completed by MCES to 
determine the final wastewater flow contribution to determine the City of 
Golden Valley’s quarterly wastewater treatment user fee. 

Table 1 
MCES Determination of Wastewater Volume 

  
MCES Sewer Flow Monitoring Equation MG/Qtr 
MCES Meter M117 (Mpls) – MCES Meter M120 (from St. Louis 
Park)  

Approx. 290 

  
Unmetered Wastewater Quarterly Flow Estimates  
Third Quarter, 2004 

 

  
From Robbinsdale ((227 SFU x 56,141)/365) x 92 = 3.21  
Total Unmetered Wastewater Adjustments for Golden Valley -3.21 
 
Note:  
SFU stands for single-family unit. The flow per SFU connection was based on quarterly 
flow metering conducted by MCES staff during quality control testing performed during 
2002 and 2003. The 56,141-gallon figure used in the above equation is the measured 
average flow rate per connection per year. Typically, MCES considers Golden Valley a 
normal flow community whose annual metered flow per household ranges from 
approximately 90,000 gallons to 100,000 gallons. Normally, a rate of 90,000 gallons per 
connection is used for dry to normal years, when the annual precipitation is less than 32 
inches. A rate of 100,000 per connection is used when the precipitation is greater than 32 
inches.  
 

3.2 MCES Surcharge Program 
In the May 2004 Inflow/Infiltration Task Force Report completed by the 
MCES on I/I in the Twin Cities metropolitan area, it was determined that 
during the period from the years 2001 through 2003, the City of Golden 
Valley was one of many communities which contained excessive peak hour 
flows. This was a result of an April 2001 storm event, which produced a peak 
hour flow rate of 4.6 mgd that exceeded the allowable peak hour rate of 4.18 
mgd established by the MCES for the City of Golden Valley sanitary sewer 
collection system. For each community, MCES determined an allowable 
peak hour factor and tied it to each City’s three-year average wastewater 
flow. As previously indicated, during the original MCES study, Golden 
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Valley’s metered peak hour I/I flow rate added to the peak hour of dry 
weather flow exceeded the allowable peak flow rate. Table 2 presents the 
current criteria established by the MCES which determines whether the City 
will be assessed a surcharge in the future. 

Table 2 
MCES Current Surcharge Criteria 

Three-Year Average Flow 
 

3.22 mgd 
 

Allowable Peak Hour Flow 
 

8.38 mgd 

Dry Weather Peak Hour Flow 
 

4.32 mgd 

Metered Peak Hour of I/I (mgd) 
 

Measured During Storm Event 

Resulting Peak Hour Flow (mgd) Dry Weather Peak Hour Flow + 
Metered Peak Hour of I/I 

  
During future storm events, MCES will continually monitor and re-evaluate 
as necessary the criteria established in Table 2. The procedure used by 
MCES to determine if the I/I from the City is excessive is as follows: 

 The average flow for the City is based on an average of the past three 
years of historical flow records and it will be updated annually. 

 The acceptable peak hour flow is calculated using the MCES table that 
relates peak to average ratios to average flow. The appropriate peak to 
average ratio is multiplied times the three-year average flow to calculate 
the acceptable peak hour flow. 

 A representative dry weather flow pattern is selected from recent 
historical data. The average flow during this period is close to the 
average flow for the past three years. 

 The I/I component of the wet weather flow is determined by subtracting 
the dry weather flow for the corresponding hour and day of the week. 

 The I/I component of wet weather flow is added to the peak hour flow 
rate of the typical dry weather flow pattern to determine if the resulting 
peak flow is greater than the allowable peak hour flow. If the resulting 
peak flow is greater, the I/I is excessive. 

During the past two years, the City of Golden Valley has only recorded one 
significant storm event which resulted in I/I volumes large enough to exceed 
the peak hour rate MCES standard for Golden Valley. The potential does 
exist under the right conditions to produce an even larger peak hour event 
through a more intense rainfall event that could  increase the surcharge.  

The past two years have been relatively dry overall. The total annual rainfall 
totals of the Minneapolis-St. Paul Airport for the past 10 years are shown in 
Figure 1 following the text. 

4.0 Initial I/I Analysis Investigation  
SEH began the I/I analysis by collecting all historical information on the 
wastewater collection system this information included past I/I reports, 
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maintenance logs of collection system repairs, previous collection system 
inspection data logs, lift station data, inventory map of the storm sewer and 
wastewater collection system, and other appropriate data which assisted in 
the completion of the investigation. SEH reviewed all available information 
on the age, size, type, footage, materials of construction, and general physical 
condition of the City’s trunk and collector sewer lines. A review and 
evaluation of the previous I/I analysis report was completed to establish 
wastewater base flow volume and determine the magnitude of I/I entering the 
collection system during the previous study. 

4.1 Sanitary Sewer System Districts 
In order to isolate areas of the City where excessive amounts of infiltration 
and inflow are potentially entering the collection system, the sanitary sewer 
system was separated into 18 areas or sewer districts. Each sewer district was 
determined based on the location of the main collection pipe or interceptors, 
the ability to isolate equal areas consistent with the previous I/I analysis, and 
good locations for potential flow monitoring stations. An additional 19th 
sewer district was established to measure the flows entering Golden Valley 
from the City of Robbinsdale. A field inspection of the manholes at the 
downstream discharge point of each district was evaluated for suitability for 
portable flow metering equipment. 

Upon an inspection of all the potential flow monitoring manhole locations, 
19 sewer districts were finally selected to isolate specific areas of the Golden 
Valley collection system. Table 3 presents an inventory of the Golden Valley 
sanitary sewer collection system located within each of the sewer districts 
identified to isolate potential I/I for this investigation. 

Table 3 
Sanitary Sewer Collection System Inventory 

District 
No. Location Parcels 

Number 
of 

Manholes 
Length of 
Pipe (in) 

 
1 

 
North side of Theodore Wirth Park and area east of 
Legend Drive 

 
374 

 
145 

 
33,783 

     
2 Theodore Wirth Parkway 86 26 5,269 
     

3 South of 27th Avenue N between Noble Avenue N and 
June Avenue N including the Hidden Lakes Parkway 
area. 

281 125 22,506 

     
4 North of Bassett Creek Drive and east of Noble Avenue 

N 
329 85 20,191 

     
5 North of Bassett Creek Drive between Hwy 100 and 

Noble Ave N 
495 145 35,650 

     
6 Between just west of Hwy 100 and Noble Avenue N, 

north of Golden Valley Road 
438 131 29,938 

     
7 South of Golden Valley Road and north of Angelo Drive 258 82 17,071 
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Table 3 
Sanitary Sewer Collection System Inventory 

District 
No. Location Parcels 

Number 
of 

Manholes 
Length of 
Pipe (in) 

in the west side of Sweeney Lake 
     

8 Between Hwy 100 and Sweeney Lake south of Angelo 
Drive 

154 94 20,842 

     
9 TH 55 to North City limits between Douglas Drive N and 

just west of Hwy 100 
548 228 48,506 

     
10 North of Golden Valley Road between Winnetka Avenue 

N and Douglas Drive N 
1186 403 96,606 

     
11 Between Winnetka Avenue N and TH 169  north of 

Duluth Street (Northwest corner of City) 
1021 300 65,512 

     
12 West of Boone Avenue N between Plymouth Avenue and 

Duluth Street 
388 106 27,143 

     
13 South of 10th Avenue  N and west of Brookview Pkwy 114 101 23,445 

     
14 East of Natchez Avenue N between Glenwood Avenue 

and Hwy 55 
392 158 33,706 

     
15 East of Hwy 100 and south of Glenwood Avenue (North 

and South Tyrol Hills Area) 
409 151 33,099 

     
16 South of Hwy 55 and east of Edgewood Ave N, north of 

I394 
366 173 39,305 

     
17 South of Hwy 55 and between Louisiana Avenue south of 

Edgewood Avenue N 
336 144 33,252 

18 South of Golden Valley Road and east of Brookview 
Parkway  

546 223 50,851 

19 
 

Area North of 26th Avenue N 
(Flows from Robbinsdale)    

- - - 

 Totals 7,721 2,820 636,675 
 

Note: 
The numbers listed above are estimates based on the data provided in the Golden Valley GIS 
database.  

 
 

The sewer district boundaries will be used in the future as delineated areas to 
perform additional investigative field work which may be necessary based on 
the results of flow metering performed this past year. Figure 2 presents a 
layout map of the City and the approximate boundaries of each sewer district. 
Districts 1 and 14 include the main collector interceptor line out of the City 
running into the MCES flow meter location M117 along State Highway 55 in 
the City of Minneapolis. 
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4.2 Collection System Flow Metering 
Nineteen portable flow meters and a rain gauge were leased from Teledyne 
ISCO, Inc. The portable flow meters along with the existing MCES flow 
meters were used to complete the flow monitoring for the I/I study for the 
City. The portable flow monitoring units isolated specific segments of the 
City in order to determine portions of the sanitary collection system with 
higher potential for contributing infiltration or inflow. Table 4 presents a 
summary of the type of equipment and location of the portable flow 
monitoring used for this investigation. 

Table 4 
Flow Monitoring Location Summary 

District No. Location 
Manhole 
No. 

Pipe Size 
(in.) 

 
1 North of State Highway 55 at Bassett Creek 3 36 
2 East of Burlington Northern RR, south of York Avenue 452 8 
3 Northwest corner of Theodore Wirth Golf Course 26 36 
4 Noble Avenue at Bassett Creek Drive 350 9 
5 Regent Avenue just north of Bassett Creek Drive 47A 12 
6 Noble Avenue at Bassett Creek 41 30 
7 Major Drive south of Golden Valley Road 114 15 
8 Adeline Lane south of Angelo Drive 138 12 
9 Easement south of Utility Avenue North  673 27 

10 East of Canadian Pacific RR on Constance Drive West 682 27 
11 Plymouth Avenue North and Orkla  Drive 1321 15 
12 Boone Avenue North south of 10th Avenue 1690 15 
13 Boone Avenue North, north of Golden Valley Road 717 21 
14 North of State Highway 55 near Theodore Wirth Parkway 577 36 
15 Natchez Avenue north of Glenwood Avenue 593 30 
16 Ottawa Avenue north of Entrance to Beck School 616 24 
17 Laurel Avenue west of Turners Crossroad South 632 21 
18 Laurel Avenue east of Louisiana Avenue South 2936 21 
19 Kewanee Way south of 26th Avenue North 486 8 

 
Note: 
Flow monitoring at all locations in Golden Valley used an ISCO Model 2150 Area Flow Meter. An ISCO model 
674 rain gauge was used to collect rainfall data at the Golden Valley City Hall complex.  
 

The type of flow meter used for this investigation was manufactured by 
Teledyne ISCO, Inc. ISCO’s Model 2150 Area Velocity Flow Module and 
Sensors. All 19 portable flow meters were designed to record wastewater 
flow depth and velocity. The meter installations were selected at manhole 
locations where the sensors could be placed in the pipe with minimal grade 
and bends where there were no transitions and smooth laminar flow. In 
addition, the flow had to be a minimum of one inch deep and area free of 
sediments, if possible. ISCO also provided the rain gauge which was placed 
at the Golden Valley City Hall complex just north of Golden Valley Road 
near Winnetka Avenue. The general location of the portable flow meters and 
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the individual pipe sizes at each monitoring point for each sewer district are 
shown in Figure 3.  

The portable flow meters and rain gauge were installed and calibrated during 
the last two weeks in May 2005 to establish a base flow for wastewater 
volumes and record rainfall events during the early spring. During the winter 
of 2004-2005, prior to the flow monitoring period was a warmer than typical 
winter with a minimum amount of snow cover. These conditions must have 
produced a lower groundwater table than the typical year and may have 
influenced the flow data collected.  The results of the flow which is  
discussed in future sections. The flow meters were maintained every two to 
three weeks or more often in the event of a significant storm event to ensure 
they were operating properly. The flow meters contain data storage units 
which record date, time, flow depth, and velocity. Transfer of data from the 
flow meters and the rain gauge was accomplished either with a laptop or by 
using ISCO’s Model 2101 Field Wizard, which served as a temporary data 
storage module. 

Seven of the portable meters were placed in MCES interceptor lines in order 
to reduce the number of units used in the study. With MCES approval, the 
portable flow meters were installed at critical junctions along the interceptor. 
The only maintenance issue with the flow meters occurred in MH 2936 
(District 18). Redeposited debris in the line and the configuration of the 
manhole did not provide a good location for stable velocity readings. The 
equipment was ultimately removed and replaced with the unit from MH 486 
after a significant amount of data was retrieved at that location.  

The rain gauge placed at the Golden Valley City Hall complex was installed 
to correlate rainfall to wastewater readings from the flow monitoring 
equipment in order to identify the inflow potential within the collection 
system. The rain gauge recorded rainfall in 10-minute intervals using a 
tipping bucket to collect in .01-inch intervals. The data was stored on a 
recording module and transferred by laptop during routine maintenance 
periods. 

4.3 Groundwater Monitoring Well Installation 
Six groundwater monitoring wells or piezometers were installed at the 
following locations around the City to establish local groundwater 
conditions. 

 Sunset Ridge at Westwood Drive (PZ-1) 

 State Highway 55 at Winnetka Avenue (PZ-2) 

 Ensign Avenue at 23rd Avenue (PZ-3) 

 Florida Avenue north of Golden Valley Road (PZ-4) 

 Regent Avenue at Triton Drive (PZ-5) 

 Fire Station at Golden Valley Road (PZ-6) 

The monitoring wells were installed by Thein Well Company during the 
week of May 17, 2005. The wells were constructed of two-inch PVC and 
were screened at the water table elevation. The monitoring wells were used 
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to establish baseline groundwater elevations and to monitor historical 
fluctuations in water table elevations throughout the year. Water table 
readings were collected by SEH staff weekly or bi-weekly, depending on the 
time of year. Data from the monitoring wells were used to correlate sewer 
system to ground water elevations and establish the potential for infiltration 
entering the collection system. The well and boring record prepared by the 
Minnesota Department of Health (MDH) for each monitoring well is 
included in Appendix A. The monitoring wells will be used to monitor 
groundwater during future field investigation activities if required, and 
abandoned at the completion of this work. 

5.0 Collection System Flow Monitoring Results 
The following section discusses the results of the four-month flow 
monitoring period which began in mid-May 2005 and concluded in mid-
September 2005. The length of the monitoring period was helpful in order to 
determine how the Golden Valley sanitary sewer collection system responds 
to different rainfall intensities, rainfall events in consecutive days or long 
periods of rainfall over weeks which increased the local groundwater levels 
impacting I/I volumes within the collection system. As with the case in some 
years, rainfall events in Golden Valley during the past year included long dry 
periods followed by a few weeks of steady rainfall. Many of the storm events 
were similar in nature either from a peak hour intensity or over a daily 
rainfall total. 

5.1 Groundwater Fluctuations and Potential Impacts 
Table 5 presents the results from the six piezometers installed around the 
City of Golden Valley to determine what, if any impact on local groundwater 
could be measured due to rainfall events throughout the year.  Unfortunately, 
the last two years have been dry years of record and the unusually warm 
winters have created little snow cover.  The absence of snowmelt and lower 
than normal annual rainfall appear to have reduced the potential for seasonal 
increases in groundwater levels.   

Piezometers located in the northwest (PZ-3) and northeast (PZ-5) side of the 
City appear to have the highest groundwater elevations below ground 
surface.  The interesting point in reviewing the data is the level of change in 
water levels in PZ-3. When the well was first installed, the water table was 
very high, but during the summer, the levels drop below the depth of the 
monitoring well. After the service flow monitoring equipment was removed, 
additional water level readings were taken, with levels increasing after 
heavier rains occurred in late September and early October. The remaining 
wells only showed a moderate increase and decrease in water table elevations 
over the monitoring period.  

The longest storm event occurred on October 4, 2005 after the flow 
monitoring period was complete, yet the increases to groundwater levels 
across the City were marginal. The piezometer with the highest fluctuation 
occurred in PZ-3, which also has the closest groundwater level to the ground 
surface. Increases in groundwater elevations in localized areas can have a 
dramatic effect on peak I/I rates (rainfall induced infiltration/inflow).  A 
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significant rainfall event during a period of higher groundwater conditions, 
such as in the spring of the year, can produce much larger peak I/I rates.    

It is very likely that if normal groundwater conditions had been present 
during flow monitoring period for this study, the I/I volumes would have 
been much higher. Also,  some of the areas would have shown higher peak 
rates of I/I such as District 11 where the ground water table dropped twelve 
feet during the study. 

In April 2001, when a significant rainfall event was recorded and when the 
groundwater was extremely high, flooding occurred in Bassett Creek and 
provided the peak inflow rate that produced the original surcharge for the 
City in the preliminary MCES I/I Surcharge Program report.  Our assessment 
of the groundwater conditions during the flow monitoring period for this 
study would be considered more typical of dry to normal water table 
elevations and it is likely groundwater levels could be higher historically or 
in the future, which would have a greater impact on I/I rates.  Groundwater 
monitoring during the spring or a wet summer could verify this condition.  
The groundwater results collected during this study are provided in Table 5 
below. Appendix B presents a chart of the groundwater results during the 
flow monitoring period this year for each piezometer.  

 

Table 5 
Groundwater Monitoring Well Elevations 

Piezometer Location 
 PZ-1 PZ-2 PZ-3 PZ-4 PZ-5 PZ-6 

Sunset Ridge at 
Westwood D2 

State Hwy 55 at 
Winnetka Ave 

Ensign Ave at 
23rd Ave 

Florida Ave N of 
Golden Valley Rd 

Regent Ave at 
Triton Dr 

Fire Station at 
Golden Valley 

Rd 

Date 
Depth to Water 

(TOC) 
Depth to Water 

(TOC) 
Depth to Water 

(TOC) 
Depth to Water 

(TOC) 
Depth to Water 

(TOC) 
Depth to Water 

(TOC) 
5/24/2005 12.20 19.15 7.40 11.95 8.96 21.42 
6/2/2005 12.24 19.07 8.83 11.97 8.97 21.46 
6/8/2005 12.07 19.06 7.70 11.92 8.92 21.54 
6/21/2005 12.00 18.88 9.35 11.82 8.91 21.68 
7/8/2005 12.23 18.74 13.85 11.99 9.17 22.00 
8/5/2005 12.79 18.76 19.60 12.39 9.71 23.85 
8/15/2005 13.00 18.89 19.60 12.53 9.91 24.09 
8/21/2005 13.10 18.96 19.60 12.62 10.01 24.19 
9/8/2005 12.61 18.74 19.60 12.30 9.73 23.90 
9/22/2005 12.65 18.68 19.60 12.07 9.49 23.48 
10/14/2005 11.77 18.13 6.70 10.98 7.99 22.49 
11/1/2005 11.98 18.23 7.94 11.46 8.64 22.16 
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5.2 Measured Rainfall Events for Flow Monitoring Period 
presents all the rainfall recorded at the rain gauge located at the Golden 
Valley City Hall complex during the flow monitoring period. The majority of 
the rainfall events listed in Table 6 were of a short duration and limited 
intensity. This year started out with limited amounts of rainfall and started 
out very dry. From February, 2005 up to the third week of April, the City 
received only a small amount of precipitation. Over the next four to six 
weeks, the majority of the storm events were low intensity. I/I during storm 
events with intensities less than 0.5 inches per hour are typically difficult to 
quantify unless the amount of I/I entering the sanitary sewer collection 
system is extreme with many direct storm water connections. A number of 
more intense rainfall events did occur later in the flow monitoring period 
which did provide the data needed to isolate specific areas of the City with 
higher I/I potential. It is possible that wetter conditions might effect the 
results and change the priority of some of the areas specially the areas with 
the potential for a higher seasonal groundwater table.  
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Table 6 
Rainfall Events During Flow Monitoring Period 

 Rainfall (inches) 
Event Date Peak 30 Min. Peak Hour Daily 24-Hr Total
5/25/2005 0.09 0.13 0.34 
5/26/2005 0.05 0.05 0.07 
5/27/2005 0.03 0.03 0.04 
5/29/2005 0.02 0.02 0.02 
6/4/2005 0.18 0.25 0.31 
6/5/2005 0.06 0.06 0.10 
6/7/2005 0.29 0.29 0.29 
6/8/2005 0.38 0.47 0.91 

6/10/2005 0.17 0.26 0.57 
6/11/2005 0.02 0.02 0.03 
6/13/2005 0.25 0.30 0.35 
6/14/2005 0.03 0.04 0.10 
6/15/2005 0.03 0.04 0.10 
6/20/2005 0.68 0.70 0.72 
6/27/2005 0.36 0.53 1.13 
6/29/2005 0.11 0.11 0.20 
7/3/2005 0.35 0.38 0.41 

7/20/2005 0.51 0.56 0.57 
7/23/2005 0.37 0.48 0.53 
7/25/2005 0.79 0.90 1.23 
8/4/2005 0.11 0.14 0.15 
8/8/2005 0.16 0.16 0.26 
8/9/2005 0.01 0.01 0.01 

8/11/2005 0.04 0.04 0.05 
8/16/2005 0.12 0.12 0.12 
8/18/2005 0.04 0.05 0.07 
8/19/2005 0.05 0.05 0.05 
8/26/2005 0.67 0.98 1.86 
9/3/2005 0.27 0.32 0.87 
9/4/2005 0.54 0.60 1.37 
9/5/2005 0.15 0.20 0.52 
9/7/2005 0.04 0.08 0.09 
9/8/2005 0.02 0.04 0.05 

9/12/2005 0.40 0.40 0.61 
9/13/2005 0.10 0.10 0.25 
9/19/2005 0.24 0.40 0.52 
9/21/2005 0.56 0.60 1.24 
9/22/2005 0.01 0.01 0.01 

 Total Rainfall   16.12 
    

 

The ideal storm events for I/I computation occurred in late summer and the 
fall when precipitation totals began to rebound from a relatively dry spring 
and early summer. On three days during the late summer and early fall (July 
25, August 26, and September 4, 2005), the City received between 0.60 and 
0.98 inches of rain over a one-hour period and between 1.23 and 1.86 inches 
of rainfall during a 24-hour period for each rainfall. Each storm event during 
this period was somewhat isolated from other events and resulting in 
quantifiable inflow volumes from every flow meter location. During the 
monitoring period, six rainfall events over 0.47 inches in a one-hour period 
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were recorded at the Golden Valley rain gauge. Every storm event registered 
some volume of I/I with an easily identifiable spike in the wastewater flows. 
Different storm events produced different results which sometimes makes it 
difficult to quantify absolute values for each location. Each storm event is 
unique and groundwater impacts the results a great deal.  

5.2.1 Peak Hour Storm Events 
Peak hour rainfall totals are critical to determining inflow or I/I peak rates. 
Typically, the direct sources of inflow, such as storm sewer and downspout 
connections to the sanitary sewer, are the first to respond during a rainfall 
event. The relationship between inflow entering the sanitary sewer and 
rainfall is not linear but in direct proportion to the intensity of the storm 
event. The large and quick responses to rainfall, such as immediate increases 
in wastewater flow rates in any sanitary collection system, typically means 
the storm water has entered the sanitary sewer from a direct source. The 
more intense storms, usually over a short period (one hour) are helpful in 
determining the amount and sometimes the type of I/I. 

The following rainfall events were used to determine the amount of peak 
hour I/I rates isolated within the sanitary sewer collection system during the 
metering period (May to September 2005): 

 Inches per Hour 
June 8, 2005 0.47 
June 20, 2005 0.70 
June 27, 2005 0.53 
July 25, 2005 0.90 
August 26, 2005 0.98 
September 4, 2005 0.60 
  

As stated earlier, the highest intensity storm event occurred during the 
morning of August 26, 2005 when 0.98 inches of rain fell over a one-hour 
period. The rainfall was determined to be less than a one-year, one-hour 
event based on regional publications on storm occurrence intervals. Weather 
data collected by the National Weather Service, Technical Paper No. 40 (TP-
40), was used to determine the rainfall frequency for the August 26 storm 
event. TP-40 was prepared by the National Weather Service in 1961 to 
identify precipitation frequency maps for Eastern United States. 

5.2.2 Daily Rainfall Totals 
In order to determine the volume of I/I produced during wet weather periods, 
we relied more on the 24-hour or daily rainfall events. The intensity of 
rainfall was not as important, only the total daily rainfall total. Unfortunately, 
larger rainfall events can create a longer impact on the sanitary sewer 
collection system, sometimes over multiple days. If rainfall events occur on 
consecutive days or continuously for multiple days each week, I/I can be 
present in the sanitary sewer collection system for weeks if the conditions are 
right. Examples of this would include sources of infiltration such as storm 
water transfer between the sanitary and storm water collection lines, 
groundwater entering the sanitary sewer system after large storm events, and 
surface water through leaking pipe joints, ponding or drainage areas above 
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the sanitary collection system. Long periods of rainfall could increase the 
local groundwater and cause infiltration of water into the sanitary collection 
system through leaking pipe joints or aging pipe with structural issues. 

Four storm events were used to help determine the volume of I/I entering 
Golden Valley sanitary sewer collection system. The daily rainfall totals 
ranged from 1.13 to 1.86 inches. The two most significant rainfall events 
occurred in the fall during the early morning hours (July 25 and August 26, 
2005). 

5.3 Measured Infiltration/Inflow Results 
This section discusses the results found as a result of all the flow monitoring 
within the Golden Valley sanitary collection system and the approach used to 
determine dry weather and wet weather flows. The impact of I/I on the 
Golden Valley sanitary sewer collection system is presented on hydrographs 
of storm events in Appendix C. 

5.3.1 Dry Weather Flows 
Dry weather flows were established with a combination of data with the 
permanent MCES Flow Metering Stations M117 and M120 and the portable 
flow meters used for the study. The goal was to establish dry weather flows 
at each portable flow metering location and calibrate the information with the 
data from the MCES flow metering stations. The data collected at the 
permanent MCES location will typically be more accurate. Since the main 
purpose of installing the flow meters was to isolate areas of significant I/I 
within the Golden Valley sanitary collection system, establishing dry weather 
flows by sewer district was not paramount but helpful for comparison 
purposes. For our study, the number and placement of the meters was 
determined with the goal of isolating I/I and establishing a flow reduction 
program. 

Dry weather flows were determined during the first two weeks of September 
due to the dry conditions. The wastewater flow rates at this time were typical 
of dry weather flows expected during more spring time conditions when 
snowmelt and early spring rains increase groundwater levels. Even during 
this period, average daily wastewater flows were below normal conditions. 
The MCES, as stated in Table 2, uses an average daily flow of 3.22 mgd. 

During the early weeks of September, a dry weather flow of 2.96 mgd passed 
through the MCES flow meters representing the volume of wastewater for 
Golden Valley. Similar daily flow rates were recorded throughout the 
remaining month of September. After the flow meters were removed, water 
level data was recorded to determine the response to the additional rainfall 
recorded after the equipment was removed. Groundwater levels in the 
piezometers continued to get higher in October due to the additional rainfall 
events that occurred in the late fall. Each sewer district’s dry weather flow 
was used as a starting point for comparison to the daily volume of I/I found 
during the flow monitoring period. Table 7 presents the resulting daily flow 
rates by sewer district. 
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Table 7 
Portable Flow Metering Results 

Sewer District Average Daily (1) 
Dry Weather Flow 

(mgd) 

Daily Wet 
Weather 

Flow(2) (mgd)

Peak I/I Flow 
Rate (3) 
(mgd) 

Ratio of Peak I/I 
Flow Rate vs. Dry 

Weather Flow 
1 0.156 .008 .072 0.5 
2 0.023 .004 .029 1.3 
3 0.155 .027 .092 0.6 
4 0.020 .005 .096 4.8 
5 0.172 .008 .132 0.8 
6 0.162 .004 .085 0.5 
7 0.090 .020 .171 1.9 
8 0.077 .010 .167 2.2 
9 0.234 .035 .444 1.9 

10 0.479 .062 .523 1.1 
11 0.174 .020 .222 1.3 
12 0.162 .021 .278 1.7 
13 0.183 .013 .440 2.4 
14 0.079 .032 .172 2.2 
15 0.150 .054 .144 1.0 
16 0.198 .037 .212 1.1 
17 0.130 .020 .278 2.1 
18 0.287 .019 .223 0.8 
19 0.029 .005 .200 6.9 

Total    2.960    0.404    3.980 1.3 
 
Notes: 
(1) Based on the average daily wastewater flows (2.96) recorded during the first two 

weeks of September 2005. 
(2) Based on the results from a rainfall event of 1.86 inches on August 26, 2005. 
(3) I/I peak rates based on rainfall event from August 26, 2005 when 0.98 inches fell 

over a one-hour period. 
 

5.3.2 Wet Weather Flows 
Daily wet weather flows were determined using data from the portable 
meters located throughout the Golden Valley sanitary collection system. The 
MCES flow meter data was used to study the entire sanitary sewer collection 
system and provide a method to check the accuracy of the data collected at 
the portable flow meters. The portable flow meters isolated the I/I by sewer 
district in order to provide a method to establish measured peak flow rate 
each sewer district by the amount of I/I contribution.  

The wastewater flow data from the individual flow meters was used to 
determine the wet weather, or in this case daily I/I portion of the flow. A 
number of rainfall events were used to evaluate the amount of I/I at each 
location. Six storm events (June 8, June 20, June 27, July 25, August 26, and 
September 4, 2005) were used to present the estimated daily I/I flow rates 
(wet weather flow) by sewer district. Each event was used due to the 
consistency of the data from location to location and each storm event was 
similar in the amount of I/I measured per each inch of rainfall recorded by 
the rain gauge at the City Hall complex.  
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The results from this event were used to then correlate the data with the flow 
rate measured at the MCES locations during the same period. The overall 
wastewater flow rates were consistent with the total wastewater flow 
volumes at each portable meter location.  

5.3.2.1 Measured Peak Flow Rates by District 
In order to prioritize future work activities and to establish a baseline for 
effectiveness of I/I removal, the peak flow rates were determined from the 
flow metering data. The last two sections review the methodology used in 
determining the peak I/I flow rates and evaluate the potential for future 
MCES surcharges and how the findings will be used by the City to continue 
with potential sewer rehabilitation. 

5.3.2.2 Daily I/I Flow Estimates 
Based on the storm events of June 8, June 20, June 27, July 25, August 26, 
and September 4, 2005, the peak I/I flow rate at each portable flow metering 
location was determined. The initial peak rate recorded immediately after the 
most intense period of each storm event was subtracted from the previous 
flow rate if the rainfall intensity peaked at the beginning of the storm. If 
rainfall occurred earlier, the previous day’s flow rate was used, but only if it 
was consistent with similar readings during that same period of time (days 
before the event). The storm events were used because of the nature of the 
rainfall, either because the event was somewhat isolated from others or easy 
to determine what the typical dry weather flow rate would be if it was not 
raining. 

The peak I/I rates were determined and then normalized by dividing the peak 
I/I rate by the peak hour rainfall total for each storm event. The peak I/I rates 
per inch of rain were then averaged to determine a typical peak I/I rate by 
sewer district for each inch of rainfall expected during a peak hour event. 
The peak hour rainfall event is a typical storm event the City would expect to 
see each year. The results are shown in Table 8. Sewer Districts 4, 8, 13, 14, 
and 17 have the highest ratio of peak I/I flow to the amount of dry weather 
flow generated in each district. Districts 9, 10, 13, 16, and 17 generate the 
highest peak rate of inflow during a significant rainfall event. It is 
unfortunate that the most significant storm event of 2005 occurred after the 
end of the monitoring period on October 4, 2005. Also, the potential of a 
higher groundwater table would have increased the I/I results in some of the 
districts impacted by a higher groundwater table. Hydrographs of the flow 
monitoring results from areas with a higher groundwater table or from 
prolonged storm events could produce a sustained rate recorded above the 
normal daily rates for up to two days. This condition would typically be 
found with private property sources such as sump pumps or foundation 
drains. Figure 4 graphically illustrates the sewer districts with the highest I/I 
peak rates measured in gallons per minute per inch of rainfall over a one-
hour period. 

5.4 Current vs. Historical Results  
Overall, the volume of I/I entering the Golden Valley sanitary collection 
system is not as significant as the peak hour values. The problem, which the 
MCES surcharge has been created for, is the peak rates of I/I that occur 
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during rainfall periods. In the past, based on MCES flow metering data, the 
City has reached peak hour flow rates exceeding 19 mgd (April 2001). 
Recently, during a storm event in October 4, 2005 (the largest of 2005), the 
MCES recorded a peak I/I flow rate of approximately 13.8 mgd from Golden 
Valley which set the amount of the current surcharge. Even though the 
current flow monitoring program in this study missed the largest events, we 
were able to capture enough data to begin the process of looking in specific 
areas in order to locate I/I sources.  

5.5 Golden Valley Lift Station Data  
During the study, the City provided historical pump data on the three lift 
stations (Highway 55, Schaper and Woodstock) currently in operation within 
the City of Golden Valley. Pump running times were tabulated from City 
records during each of the years from 2001 through 2003 when significant 
rainfall events occurred at each station. Comparing the data to the daily 
rainfall totals, it is easy to see the large amount of I/I from each lift station. In 
most cases, the pumps at each station run for half the day during the storm 
event when the pumps run less than 2 hours under typical conditions. 
Appendix D includes graphs of the data from all three lift stations.  

6.0 I/I Field Investigations 
In addition to the flow monitoring program, a number of investigations were 
performed in order to better understand the City’s sanitary sewer collection 
system and the City’s overall sanitary sewer program. The additional 
investigation work was completed to assist in the development of an overall 
I/I reduction program. 

6.1 Drain Tile Program 
The City of Golden Valley has implemented a drain tile program in 
conjunction with their Pavement Management Program to address with a 
number of surface water management issues. The program consists of the 
installation of subsurface drainage pipes behind the curb during street 
reconstruction. The program relied on voluntary information from the 
homeowners to determine the need for the drain tile. The residents are 
allowed the opportunity to extend a storm sewer line into the tile from their 
sump pump discharge pipes. Under this same program, the City mails out a 
survey to ask the City residents if they have a sump pump and if so where 
does it discharge. Although it is difficult to measure the effectiveness of such 
a program, any measure to remove water from the residents’ yards will 
reduce the potential for recycling water into service laterals or back into the 
house foundation. Figure 7 includes a map prepared by the City which 
indicates which residents participated in the Program. 

6.2 Bassett Creek Interceptor Inspection 
On September 29, portions of the MCES Bassett Creek Interceptor were 
inspected to see if the manholes and/or sewer pipe would be susceptible to a 
flood from the creek. Each manhole was inspected and information was 
recorded as to its location, condition of the sewer, lid, rings, etc., its height 
above grade and an assessment on its ability to take in water if exposed to 
flooding. The flood plain data on Bassett Creek was provided from FEMA 
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and GIS data was obtained from MCES on the location of all the manholes 
along the MCES interceptor (Bassett Creek).  

The results of the inspection survey are provided in Appendix E and the 
location of the manholes and their proximity to the 100-year flood plain as 
defined by FEMA is presented in Figure 5. Twenty-four manholes are 
located in the flood plain and have the potential to contribute I/I during a 
flood created by Bassett Creek. The potential mount of I/I contribution from 
these manholes would vary depending on the depth of surface water over 
each location, but each manhole lid and frame could potentially add 5 to 10 
gallons per minute of inflow during a flooding event. 

6.3 Manor Area Sump Pump Inspections 
A sump pump inspection program was conducted from November 10, 2005 
until the end of November. An information packet outlining the purpose and 
scope of the inspections went out to each resident in the Manor area in the 
northeast corner of Golden Valley. The program was voluntary. Each 
resident called in for an appointment and an inspection was completed on 
their basement to determine if they were in compliance with the current 
sewer ordinance. Approximately 183 homes were notified of the inspections 
and 99 homes, or about 50 percent of the residents, called in and scheduled 
an appointment. Three houses were found to be not in compliance with the 
ordinance. Many of the homes did not have a sump pump and the residents 
believed that they did not have foundation drains around their homes. The 
residents with sump pumps indicated that they were not used often only 
installed one  when they received a limited amount of water during very wet 
years.  

The results of the study are presented on Figure 6 and the hard copy of the 
inspection forms are provided in Appendix F.  

7.0 I/I Reduction Program 
Continued sanitary sewer collection activities need to be part of a routine 
maintenance program for the City of Golden Valley as part of an ongoing I/I 
reduction program. Continued maintenance of the collection system is 
critical to the success of managing I/I in the sanitary sewer collection. Future 
work should be directed to the areas with the highest I/I peak rates with the 
districts in the western side of the City. The districts with a high seasonal 
groundwater table seem to be the areas with the most problems. The City will 
need to continue its efforts to investigate sources of inflow to reduce 
potential I/I and avoid further charges by the MCES. This would include the 
following measures with an emphasis on the districts with higher potential 
for inflow: 

 Cleaning and closed circuit television (CCTV) inspection 

 Conduct a building inspection program for private property sources 

 Review and revise the City sewer ordinance 

 Determine potential financing options for City and residents 

 Continue with the drain tile program 
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 Implement a service lateral inspection/repair program/revise ordinance as 
needed 

 Meet with MCES and work with staff to update Bassett Creek 
Interceptor  

 Monitor MCES flow metering results  

 Record all I/I abatement efforts and document every City expense for 
investigation and sewer rehabilitation. 

 Meet with the City of Robbinsdale to discuss inflow contributions from 
District 19. 

7.1 Cleaning and Closed Circuit Television Inspection (CCTV) 
The City should continue with their annual cleaning and CCTV program with 
an emphasis on Districts 9, 10, 13, 16, and 17. All sewer pipes will be 
cleaned to enhance future closed-circuit television inspection. The television 
inspection will be completed by inserting a TV camera through the sewer 
system and preparing a photo log of pipe defects, specifically looking for 
inflow, as well as infiltration sources. The City should monitor the 
groundwater and coordinate CCTV with the periods with higher recorded 
water tables from the piezometers in the area of the CCTV inspection.  
Piezometers PZ-1, 3, 4, and 5 have the higher water table elevations. During 
high groundwater periods, careful monitoring could make it easier to locate 
inflow sources, especially after significant rainfall events. Data collected 
from the inspection will be documented and used to establish the method 
needed for collection system rehabilitation. 

7.2 Building Inspections 
In order to effectively remove the amount of peak inflow from the Golden 
Valley sanitary sewer collection system necessary to eliminate future long-
term MCES demand charges, the City will need to implement a private 
property building inspection program. Voluntary programs typically have 
limited success in reducing the I/I problem. The City will need to first 
develop a strategy to investigate, identify, and finally fund the necessary 
rehabilitation needed to remove the I/I. Once the strategy has been 
developed, the sewer ordinance will likely need to be revised to support the 
program. In coordination with the redrafting of the ordinance, the City will 
need to provide education through the City’s website or by pamphlets so the 
residents can support the program. 

Once the sewer ordinance is in place, the City should begin with the 
inspection program in the districts with the highest amount of peak inflow 
(District 10) and continue to work through City in the Districts (9, 13, 16, 
and 17) with the higher inflow rates. 

The City should also continue with the drain tile program in conjunction with 
the City’s Pavement Management Program. The private property inspection 
program will create more opportunities for the removal of clear water and the 
drain tile program will provide a mechanism to remove the water 
expeditiously from the property. The City may need to discuss the potential 
for a mandatory program to connect sump pump discharge piping to the drain 
tile if available. The City will also need to review the locations of previous 
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sump pump, illegal connections, and investigate the potential for foundation 
drain connections in buildings that do not currently appear to have wet 
basements or a sump pit.  

7.3 Service Lateral Inspection/Repair Program 
Another source of inflow and infiltration which can be significant under the 
right groundwater conditions are service laterals. Many service laterals are in 
need of repair or replacement, but are never considered for inspection or 
rehabilitation due to the burden placed on the resident. During replacement 
of the sanitary sewer line on public property, the structural condition of the 
pipe may require replacement, but the service laterals are typically not 
checked and usually tapped back into the new sewer line. The old service 
lateral could be adding I/I into the sanitary collection system. A number of 
municipalities in the Midwest have implemented a program which requires 
the resident to verify the integrity of their sanitary sewer line prior to 
reconnection. This assures the City that each line, at a minimum, has been 
inspected and will not cause additional problems, structurally or potentially 
with I/I. The City should consider this option and include it as part of their 
sewer ordinance as another method to potentially reduce I/I in the future.  

7.4 Bassett Creek Interceptor 
The City should open up a dialogue with MCES staff to determine the 
present maintenance schedule for the St Louis Park and Bassett Creek 
Interceptor. Although it is not the sole cause of the excessive peak flow rates 
in the Golden Valley sanitary sewer collection system, it is part of the 
problem during extremely wet periods or when Bassett Creek expands into 
the flood plain. Significant amounts of inflow will enter the system during 
flood conditions along the interceptor. We would recommend meeting with 
MCES staff periodically to determine what maintenance has been performed, 
the schedule for upgrades to the interceptor and an agreement on the (City vs. 
MCES) responsibilities for excessive flows caused by flooding as defined by 
the inflow contributions from the interceptor.  

7.5 Future MCES Flow Metering Evaluation 
The MCES has invested a large amount of energy and revenue in putting 
together a flow monitoring network so they can bill their customers 
equitably. The system is subject to the same types of problems the City faces 
each day, such as equipment failure or error and maintenance caused by 
residents that do not always understand the limitations of a wastewater 
collection and treatment system. Therefore, the City should continue to 
monitor the flow monitoring results provided by the MCES and check in 
with MCES staff on the performance of the flow meter used to determine 
Golden Valley wastewater flow rates and volumes. Each year the City should 
document all I/I reduction program efforts and maintain a record of expenses 
in the event the MCES does impose a surcharge on the City of Golden 
Valley. 

7.6 I/I Abatement Program Direction 
A summary of the I/I field work and activities under the program has been 
identified by year in Table 8. A preliminary budget has been established to 
complete the field work and program management activities. Future 
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discussions on the amount of assistance to help residents pay for sump pump 
rehabilitation costs would be additional along with the costs of sewer lateral 
or main repairs completed under this program.  

Year Sewer 
District 

I/I Field Work/Activities I/I Findings and 
Recommendations 

    
2006 10 • Annual cleaning and CCTV 

inspection. 
• Develop strategy for private property 

inspections.  
• Revise sewer ordinance. 
• Conduct education program. 
• Adopt sewer ordinance. 
• Perform initial building inspections. 
• Establish meetings with MCES staff 
• Expand the drain tile program 
• Perform additional flow monitoring 
• Inspect and repair/replace manhole 

covers/frame/rings 

• Investigate local funding 
options. 

• Establish budget for sump 
pump repairs. 

• Document sewer maintenance 
activities 

    
2007 9 & 13 • Annual cleaning and CCTV 

inspection. 
• Investigate service lateral inspection 

program. 
• Revise ordinance as needed. 
• Implement service lateral inspection 

w/Pavement Management Program. 
• Continue with building inspections. 

• Document sump pump 
rehabilitation and provide 
certificates of compliance. 

• Monitor MCES flows. 
• Document sewer maintenance 

activities 

    
2008 14 & 16 • Annual cleaning and CCTV 

inspection. 
• Continue with private property 

inspections. 

• Monitor MCES flows. 
• Document sewer maintenance 

activities 
• Document sump pump 

rehabilitation and provide 
certificates of compliance 

    
2009-
2012 

7,8,11,12, 
14,15 & 18 

• Evaluate need to continue program 
• Continue with private property 

inspections. 
• Annual cleaning and CCTV 

inspection. 

• Determine impact of I/I 
reduction program. 

• Document sewer maintenance 
activities.  

• Document sump pump 
rehabilitation and provide 
certificates of compliance 

8.0 Conclusions and Recommendations 
Based on the results of the I/I analysis completed for the City of Golden 
Valley, the following conclusions are offered: 

 The City of Golden Valley sanitary collection system during past storm 
events has exceeded the maximum allowable peak hour rate calculated 
by the MCES in the past. During a storm event in April 2001, a peak 
hour rate greater than 19 mgd was recorded, exceeding the minimum 
allowable peak hour rate established by MCES.  
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 Under the current program, the City will be assessed a surcharge of 
$1,900,500.00 by the MCES based on an October 4, 2005 storm event 
which produced a peak rate of 13.8 mgd in the Golden Valley sanitary 
sewer collection system. This amount could increase if larger storm 
events occur in future years. 

 The City of Golden Valley did not reach the allowable peak hour rate 
established under the MCES surcharge program during the flow 
monitoring program completed in 2005 under this study. The peak rate of 
I/I appears to be lower than historical readings due to the limited rainfall 
events and lower than typical groundwater elevations in 2005. 

 Although the total rainfall during the flow monitoring period was lower 
than normal, six rainfall events (June 8, June 20, June 27, July 25, 
August 26, and September 4, 2005) which produced system responses, 
occurred during the four-month period.  

 Under the current groundwater conditions in 2005 and the lack of rainfall 
early in the year, the City did not receive a storm event which triggered 
the maximum peak hour flow rate during the flow monitoring period. On 
October 4, 2005 the City received a storm event which did cause the City 
to exceed the criteria for a surcharge as established by the MCES.  

 The City was divided into 18 sewer districts to isolate specific areas 
contributing I/I in the Golden Valley sanitary sewer system. Districts 9, 
10, 13, 16, and 17 had the highest peak inflow rates recorded during the 
flow monitoring. 

The MCES surcharge will require the City to take a hard look at additional 
sources of I/I due to the high peak hour rates that have been recorded at the 
MCES flow monitoring stations which meters Golden Valley’s wastewater 
flow rates.  

 The City should continue with their cleaning and CCTV program with an 
emphasis on Districts 9, 10, 13, 16, and 17. Monitor the piezometer and 
conduct CCTV during periods of higher groundwater or after significant 
rainfall events. 

 Meet with the City of Robbinsdale to redevelop a plan to address I/I from 
District 19  

 Develop a strategy for performing private property inspections  

 Develop a strategy for a building inspection program for private property 
sources.  

 Determine financing options for the City and/or residents. 

 Continue with the drain tile program. 

 Consider implementing a service lateral inspection and repair program 
during major street and utility reconstruction projects. 

 Meet with MCES and work with staff to update the St Louis Park and the  
Bassett Creek Interceptor. The City should periodically check with 
MCES staff to discuss the status of the meter locations and their 
maintenance history to see if the performance of the station improves in 
the future.  
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 Review MCES flow monitoring results to determine if there are any 
significant trends during peak hour flows or I/I since MCES surcharges 
will be based on data collected from future rainfall events. 

 Maintain records and document all I/I investigation and sewer 
rehabilitation expenses in the event of an MCES surcharge in the future. 

 Implement an I/I reduction program based on the above-mentioned 
elements to reduce I/I in the Golden Valley sanitary sewer system.  
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Table 8-B-1: Existing Sanitary Sewer (Age, Type, and Size)

Pipe Type
Size 
(in)

Year Installed

Total 
Miles

Un-
known

1954-
1961

1961-
1965

1966-
1970

1971-
1975

1976-
1980

1981-
1985

1986-
1990

1991-
1995

1996-
2000

2001-
2005 2006

Cast Iron Pipe (CIP)

4 0.06 — — 0.02 0.07 — — — — — — — 0.15

8 0.04 5.81 0.90 0.08 0.04 0.03 — — 0.04 — — — 6.94

9 — 0.32 — 0.01 — — — — — — — — 0.33

10 0.04 1.39 0.29 — — — — — — — — — 1.72

12 — 1.05 — — — — — — — — — — 1.05

16 — 0.35 — — — — — — — — — — 0.35

Total — 0.14 8.92 1.19 0.12 0.11 0.03 — — 0.04 — — — 10.54

CIP/ Forcemain 6 — 0.06 — — — — — — — — — — 0.06

Total — — 0.06 — — — — — — — — — — 0.06

Ductile Iron Pipe 
(DIP) 

2 — — — — — — — — — 0.00 — — 0.00

4 — — — — — — 0.05 — — — — 0.05

6 — — — 0.05 — — — — — 0.01 — 0.06

8 0.18 0.14 0.17 0.07 0.10 0.27 0.02 0.73 0.28 0.09 0.22 — 2.28

10 0.26 0.05 0.03 0.05 0.09 0.10 0.12 — — — — 0.70

12 0.08 — — — — — — 0.06 0.05 — — — 0.19

15 — — — — — — — 0.02 — — — — 0.02

16 — — — — — — — 0.13 0.08 — — — 0.21

20 — — — — — — — — 0.07 — — — 0.07

27 — — — — — — — — — 0.01 — — 0.01

Total — 0.51 0.19 0.21 0.18 0.19 0.27 0.17 1.06 0.48 0.11 0.22 — 3.59

Inner Circle Pipe 
(CIP)

42 — 0.24 — — — — — — — — — — 0.24

Total — — 0.24 — — — — — — — — — — 0.24

Lock Joint Pipe 
(LJP)

16 — 0.21 — — — — — — — — — — 0.21

24 — 0.31 — — — — — — — — — — 0.31

30 — 0.17 — — — — — — — — — — 0.17

36 — 0.82 — — — — — — — — — — 0.82

Total — — 1.50 — — — — — — — — — — 1.50

Polyvinyl-Chloride 
(PVC)

2 — — — — — — — — — 0.09 0.10 — 0.19

4 — — — — 0.05 — — — — — — — 0.05

6 0.04 — — — — — — — — — — — 0.04

8 0.07 0.11 — 0.14 0.18 0.48 0.07 0.20 2.41 0.35 0.09 4.11

9 0.06 0.09 — 0.13 — — — — — — 0.02 — 0.30

12 — — — — — — — — — — 0.14 — 0.14

Total — 0.17 0.20 — 0.27 0.23 0.48 0.07 — 0.20 2.64 0.47 0.09 4.83

PVC/DIP 8 — — — — — — — — — 0.21 — — 0.21

Total — — — — — — — — — — — — — 0.21

Appendix 8-B: Existing Sanitary Sewer
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Table 8-B-1: Existing Sanitary Sewer (Age, Type, and Size) continued

Pipe Type
Size 
(in)

Year Installed

Total 
Miles

Un-
known

1954-
1961

1961-
1965

1966-
1970

1971-
1975

1976-
1980

1981-
1985

1986-
1990

1991-
1995

1996-
2000

2001-
2005 2006

Reinforced Concrete 
Pipe (RCP) 

12 0.35 6.82 0.25 — — — — 0.17 — — — — 7.60

15 0.01 2.06 — — — — — 0.15 — — — — 2.22

18 — 0.57 — — — — — — — — — — 0.57

21 — 1.36 — — — — — — — — — — 1.36

24 0.15 1.63 — 0.05 — — — — — 0.04 — — 1.87

27 — 2.67 — — — — — — — — — — 2.67

30 — 1.78 — — — — — — — — — 1.78

36 — 2.00 — — — — 0.12 — — — — — 2.12

42 — 0.07 — — — — — — — — — — 0.07

Total — 0.51 18.96 0.25 0.05 — — 0.12 0.32 — 0.04 — — 20.26

Vitrified Clay Pipe 
(VCP)

6 0.02 — — — — — — — — — — — 0.02

8 — — — — — 0.64 0.10 0.07 — — — — 0.80

9 0.40 0.02 0.01 — — — — — — — — 0.43

10 0.12 — — — — — — — — — — — 0.12

30 0.00 — — — — — — — — — — — 0.00

Total — 0.55 0.02 0.01 — — 0.64 0.10 0.07 — — — — 1.39

Vitrified Soil Pipe 
(VSP)

6 — 0.04 — 0.09 — — — — — — — — 0.13

8 — 0.67 0.03 0.15 0.34 0.96 — 0.06 — 0.03 — — 2.25

9 0.54 60.31 9.16 3.84 1.49 0.02 — — — 0.06 0.02 — 75.45

10 — 0.04 — — — 0.09 — — — — — — 0.14

12 — 0.43 — — — — — — — — — — 0.43

Total — 0.54 61.49 9.20 4.08 1.83 1.07 — 0.06 — 0.09 0.02 — 78.39

Grand Total — 2.41 91.57 10.85 4.70 2.37 2.50 0.46 1.51 0.73 3.10 0.71 0.09 120.99
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Description
The Schaper Lift Station is a submersible pump station 
which contains piping within the wet well with the inlet 
valve located below grade outside the wet well. The valve 
stem extends to a valve box located adjacent to the wet well. 
The wet well manhole is 4 feet in diameter and 11 feet deep. 
The concrete in and around the wet well is in good condi-
tion. The steps have been removed from within the wet well. 
The metal access hatch to the wet well is in good condition 
with a holding mechanism for the hatch. The wet well hous-
es two Hydromatic submersible pumps that were installed 
in 2006. The rails and chains for pump removal are in good 
condition. The wet well has a ventilation gooseneck. There 
was minimal scum in the wet well.

The wet well is directly connected to a storage vault by a 6-
inch ductile iron pipe (DIP) with a valve. The valve is closed 
during normal operation and opened for emergency stor-
age. The pumps discharge via a flexible hose to a 2” diam-
eter PVC pipe. There was an excessive amount of discharge 
hose wrapped around the pump rail support system.

The operator stated that this lift station was experiencing 
plugging with medical debris. During power out there is no 
system down alarm until power resumes.

Capacity

Drawdown Test

Pump #1: 36 gpm, 51,840 gpd �

Pump #2: 39 gpm, 56,160 gpd �

Measured Influent Flow: 1.54 gpm �

Process

Condition

No safety grating in wet well �

The 2-inch receiving force main is considered sub-stan- �
dard. The Ten State Standards guidelines require a 4-
inch or greater diameter force main.

Electrical

Service
460V / 1Ø

Control System

Four floats (Pumps Off, Lead Pump On, Lag Pump On,  �
High Level Alarm) with Systems Control Technology 
pump controller

Control System Modifications

Add fifth float (Low Water Cutoff) for additional pump  �
protection in case of low water level.

Use control relays to add backup pumping scheme in  �
case of pump controller failure.

Add relay to send alarm at power failure prior to power  �
returning to the system. There is already a battery in 
place for this.

Add SCADA to the system. �

Appendix 8-C: Lift Station Inspection Report

Pump Run Times (hr)/ 
Starts (wet weather, April 2007)

Pump Average Max Day Min Day

#1 2.5 3 .7

#2 1.6 2.5 0.6

Pump Flow Rate (GPD)
Pump Average Max Day Min Day

#1 5,400 6,480 1,512

#2 3,744 5,850 1,404

Pump Currents
Pump Full Load Inrush

#1 2.5 3

#2 1.6 2.5

Schaper Lift Station
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Description
Highway 55 Lift Station Lift Station is a wet well/dry well 
pump station which contains the pumps, piping and valves 
within a dry valve vault. The wet well is 75 square feet (10 
feet x 7.5 feet) and 15.5 feet deep. The concrete in and around 
the wet well is in good condition. The steps into the pump 
and valve vault are in good condition. The access hatch to 
the wet well is in good condition with extension rails. The 
dry vault houses two Chicago Pump Flush Kleen long shaft 
pumps with US Electrical motors. The pumps were rebuilt 
last year and bearings were replaced on the long shafts. The 
piping and valves are 6-inch ductile iron pipe (DIP) and 
are in good condition. There was minimal scum in the wet 
well.

The wet well is cleaned at least one time per month and 
pumps have been getting clogged with clinic debris. Dur-
ing power out there is no system down alarm until power 
resumes.

Capacity

Drawdown Test

Pump #1: 213 gpm, 306,720 gpd �

Pump #2: 168 gpm, 241,920 gpd �

Measured Influent Flow: 28 gpm �

Process

Condition

No safety grating in wet well �

Electrical

Service
230V / 3 Ø

Control System

Four floats (Pumps Off, Lead Pump On, Lag Pump On,  �
High Level Alarm) with Systems Control Technology 
pump controller

Control System Modifications

Add fifth float (Low Water Cutoff) for additional pump  �
protection in case of low water level.

Use control relays to add backup pumping scheme in  �
case of pump controller failure.

Add relay to send alarm at power failure prior to power  �
returning to the system

Add SCADA to the system. �

Pump Run Times (hr)/ 
Starts (wet weather, April 2007)

Pump Average Max Day Min Day

#1 1.6 3 .9

#2 1.7 5 .8

Pump Flow Rate (GPD)
Pump Average Max Day Min Day

#1 20,448 38,340 11,502

#2 17,136 50,400 8,064

Pump Currents
Pump Average (A)

#1 21.5

#2 18.2

Highway 55 Lift Station
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Description
The Woodstock Lift Station is a submersible pump station 
which contains piping within the wet well with the inlet 
valve located outside the wet well in a valve manhole. The 
wet well manhole is 6 feet in diameter and 15.2 feet deep. 
The concrete in and around the wet well is in good condi-
tion. There are no steps within the wet well. The metal ac-
cess hatch to the wet well is steel and in good condition with 
a holding mechanism for the hatch. The wet well houses two 
Peabody Barnes submersible pumps. The rails and chains 
for pump removal are in good condition. The wet well has a 
ventilation gooseneck. There was a small amount of scum in 
the wet well, but concentrated around the north pump be-
cause the floats were all hung in this one location. The pip-
ing and valves are 4 in. diameter ductile iron pipe (DIP) and 
are in moderate condition. The check valve was replaced in 
2006.

The operator did not report any problems with this station 
except no alarm until power resumes. During power out 
there is no system down alarm until power resumes.

Capacity
Drawdown Test

Pump #1: 272 gpm 391,680 gpd �

Pump #2: 238 gpm, 342,720 gpd �

Measured Influent Flow: 28 gpm �

Process

Condition

No safety grating in wet well �

The 2-inch discharge line is considered sub-standard.  �
The Ten State Standards guidelines require a 4-inch or 
greater diameter discharge line.

Electrical

Service
460V / 1Ø

Control System

Four floats (Pumps Off, Lead Pump On, Lag Pump On,  �
High Level Alarm) with Systems Control Technology 
pump controller.

Control System Modifications

Add fifth float (Low Water Cutoff) for additional pump  �
protection in case of low water level.

Use control relays to add backup pumping scheme in  �
case of pump controller failure.

Add relay to send alarm at power failure prior to power  �
returning to the system

Add SCADA to the system. �

Pump Run Times (hr)/ 
Starts (wet weather, April 2007)

Pump Average Max Day Min Day

#1 0.9 1.5 0.6

#2 0.9 1.5 0.6

Pump Flow Rate (GPD)
Pump Average Max Day Min Day

#1 14,688 24,480 9,792

#2 14,688 24,480 9,792

Pump Currents
Pump Full Load Inrush

#1 1.4 20.5

#2 1.4 25

Woodstock Lift Station
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Appendix 8-D: Pavement Management 
Capital Improvement Program
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Figure 8-D-1: Pavement Management Capital Improvement Program
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City of Golden Valley
Public Works Department
7800 Golden Valley Road
Golden Valley, MN 55427-4588
763-593-8030
www.ci.golden-valley.mn.us

800 0 800 1,600 2,400400
Feet

After 2014 0.0 miles local, 0.8 miles MSA
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Sandburg Middle School
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Arts Education

MNDOT District Office & 
State Highway Patrol

Noble
Elementary
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Calvary
Lutheran
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10th Avenue
Cold Storage
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Government
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Elementary
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Lutheran
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&
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Grove 
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Historical
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Brookview
Community Center

& Golf Shop

Breck Ice
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Water
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Appendix 8-E: Lift Station Acceptability Rating
Table 8-E-1: Schaper Lift Station Acceptability Rating

Item Parameter Rating

Pumps

Age Years - (1 year) 1

Number - 2 Hydromatic 1

Capacity Each – 0.05 mgd 1

Redundancy - 100% 1

Pump Condition (Based on Amperage Draw) – 5.7, 13.2 3

Reported Problems - New 1

Overall Pump Rating 1

Wet Well

Material - Precast Concrete 1

Physical Condition - Good 1

Detention Time - 0.3 hr. 1

Pump Starts/hr - (each) 2 1

Hatch - Good 1

Steps – (removed) 1

Pump Rails - Good 1

Overall Wet Well Rating 1

Valve Vault

Material - Precast Concrete N/A

Steps - Moderate N/A

Access - Manhole Cover N/A

Cleanliness N/A

Piping - 3

Valves - 3

Overall Valve Vault Rating 3

Electrical

Electrical Service 1

Generator Plug – Yes 1

Power Outages 3

Control Panel

     Condition 1

     Accessibility 1

     Location 3

Overall Electrical Rating 2

Instrumentation/Controls

Control Type

     (Systems Control Technology) 3

     Low Level Shut off 5 

     Control Relays for Backup Pumping for Pump 
     Controller Failure (no alarm until power on) 5 

     SCADA (Separate Panel) 5

Overall Instrumentation/Controls Rating 4

Potential Sewage Backup

History of Problems 2

Detention Time (Sewer & Wet Well) – 24 hrs 1

Standby Power Receptacle 1

Overall Potential Sewage Backup Rating 1
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Table 8-E-1: Schaper Lift Station Acceptability Rating  continued

Item Parameter Rating

Location

Access from City Street 3

Secure from Public Damage 4

Driveway to Station 3

Visibility to Neighbors 2

Proximity to Homes 2

Located within Easement or ROW 1

Overall Location Rating 3

Safety

Accessibility (Steps to Station) 1

Safety Railing on Wet Well Manhole Steps Into Wet Well 4

Manhole Steps Into Valve Vault - Moderate 2

Operation Staff Must Park on Street 3

Pump Service Vehicle Access from Parking Lot (access is via walking trail) 3

Manhole Cover Lid on Value Vault 4

Overall Potential Sewage Backup Rating 3
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Table 8-E-2: Highway 55 Lift Station Acceptability Rating

Item Parameter Rating

Pumps

Age Years - (lift station installed in 1952, rebuilt 2006) 3

Number - 2 (Chicago Pump Flush Kleen) 1

Capacity Each – 0.504 mgd 1

Redundancy - 100% 1

Pump Condition (Based on Amperage Draw) – 21.5, 18 3

Reported Problems - 1

Overall Pump Rating 2

Wet Well

Material - Precast Concrete 1

Physical Condition - Good 1

Detention Time - 0.15 hr. 1

Pump Starts/hr - (each) 14 3

Hatch - Good 1

Steps – N/A 1

Pump Rails - Good 1

Overall Wet Well Rating 1

Pump/Valve Building

Material - Precast Concrete 1

Steps - Ladder w/ bar extension 1

Access - Limited access hole in floor 3

Cleanliness 1

Piping - 1

Valves - 1

Overall Pump/Valve Rating 1

Electrical

Electrical Service 1

Generator Plug – Yes 1

Power Outages - (issues with trees) 5

Control Panel

     Condition 1

     Accessibility 1

     Location 1

Overall Electrical Rating 2

Instrumentation/Controls

Control Type

     (Systems Control Technology) 3

     Low Level Shut off 5 

     Control Relays for Backup Pumping for Pump 
     Controller Failure (no alarm until power on) 5 

     SCADA (Separate Panel) 5

Overall Instrumentation/Controls Rating 4

Potential Sewage Backup

History of Problems 1

Detention Time (Sewer & Wet Well) – 1.6 hrs 1

Standby Power Receptacle 1

Overall Potential Sewage Backup Rating 1
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Table 8-E-2: Highway 55 Lift Station Acceptability Rating  continued

Item Parameter Rating

Location

Access from City Street 4

Secure from Public Damage 1

Driveway to Station 4

Visibility to Neighbors 1

Proximity to Homes 1

Located within Easement or ROW 2

Location within FEMA 100-year Floodplain 5

Overall Location Rating 3

Safety

Accessibility (Steps to Station) 1

Safety Railing on Wet Well Manhole Steps Into Wet Well 4

Manhole Steps Into Valve Vault - Moderate 3

Operation Staff Must Park on Street 2

Pump Service Vehicle Access from Parking Lot 3

Manhole Cover Lid on Value Vault N/A

Overall Safety Rating 3
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Table 8-E-3: Woodstock Lift Station Acceptability Rating

Item Parameter Rating

Pumps

Age Years - (lift station installed in 1983, replaced 1x) 3

Number - 2 (Peabody Barnes) 1

Capacity Each – 0.22 mgd 1

Redundancy - 100% 1

Pump Condition (Based on Amperage Draw) – 20.5, 25 2

Reported Problems 2

Overall Pump Rating 2

Wet Well

Material - Precast Concrete 1

Physical Condition - Good 1

Detention Time - 0.12 hr. 1

Pump Starts/hr - (each) 3 1

Hatch - Good 1

Steps 1

Pump Rails - Good 1

Overall Wet Well Rating 1

Valve Vault

Material - Precast Concrete 1

Steps - Moderate 2

Access - Manhole Cover 2

Cleanliness 2

Piping - 3

Valves - 3

Overall Valve Vault Rating 2

Electrical

Electrical Service 1

Generator Plug – Yes 1

Power Outages 3

Control Panel

     Condition 1

     Accessibility 1

     Location 1

Overall Electrical Rating 1

Instrumentation/Controls

Control Type

     (Systems Control Technology) 3

     Low Level Shut off 5 

     Control Relays for Backup Pumping for Pump 
     Controller Failure (no alarm until power on) 5 

     SCADA (Separate Panel) 5

Overall Instrumentation/Controls Rating 4

Potential Sewage Backup

History of Problems 1

Detention Time (Sewer & Wet Well) – 2.2 hrs 1

Standby Power Receptacle 1

Overall Potential Sewage Backup Rating 1
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Table 8-E-3: Woodstock Lift Station Acceptability Rating  continued

Item Parameter Rating

Location

Access from City Street 1

Secure from Public Damage 3

Driveway to Station 2

Visibility to Neighbors 3

Proximity to Homes 4

Located within Easement or ROW 1

Overall Location Rating 2

Safety

Accessibility (Steps to Station) 1

Safety Railing on Wet Well Manhole Steps Into Wet Well 4

Manhole Steps Into Valve Vault - Moderate 3

Operation Staff Must Park on Street 4

Pump Service Vehicle Access from Parking Lot 3

Manhole Cover Lid on Value Vault N/A

Overall Safety Rating 3
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Appendix 8-F: Capital Improvements 
Annual Expenditures

Table 8-F-1: Sanitary Sewer System Operation, Maintenance, and Capital Improvements
Annual Expenditures 2008—2017*

Parameter 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Annual Operations and Maintenance

Cleaning/
Jetting Sewer $74,000 $74,000 $74,000 $74,000 $74,000 $74,000 $74,000 $74,000 $74,000 $74,000

Televising 
Sewer $33,900 $33,900 $33,900 $33,900 $33,900 $33,900 $33,900 $33,900 $33,900 $33,900

Lift Station 
Inspection $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 $3,000

Total $110,900 $110,900 $110,900 $110,900 $110,900 $110,900 $110,900 $110,900 $110,900 $110,900

Capital Improvements

Sewer Line 
Repair $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000

I/I Flow
Reduction $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000 $250,000

Lift Station 
Improvements $30,000 $195,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000

Total $780,000 $945,000 $780,000 $780,000 $780,000 $780,000 $780,000 $780,000 $780,000 $780,000

Total Annual 
Cost to City $890,900 $1,055,900 $890,900 $890,900 $890,900 $890,900 $890,900 $890,900 $890,900 $890,900

*Cost estimates are based on 2007 dollars, do not account for inflation, and are for planning purposes only. 
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Appendix 8-G: Projected Average Daily Flow  
Volumes To MCES Interceptors

Table 8-G-1: Point Flow Quantity

Golden Valley MH MCES MH

Existing ADF Projected ADF 2020 Projected ADF 2030

MGD MGD MGD

1-GV-460

MH 770 0.14 0.14 0.14

MH 765 0.23 0.23 0.23

MH 758 0.31 0.31 0.31

MH 717 0.19 0.18 0.18

MH 1690 0.17 0.17 0.17

MH 1321 0.14 0.17 0.20

MH 682 1.24 1.26 1.28

MH 72 1.69 1.71 1.74

MH 48/47A 0.11 0.11 0.11

MH 350 0.01 0.01 0.01

MH 41 1.85 1.87 1.89

MH 35A 1.88 1.90 1.92

MH 114 0.18 0.17 0.16

MH 26 2.11 2.12 2.13

MH 25 2.15 2.17 2.18

MH 452 0.01 0.01 0.01

MH 3 2.16 2.17 2.19

1-GV-461

M120 St Louis Park 2.92 2.97 3.02

MH 610 3.04 3.09 3.15

MH 605 3.12 3.18 3.23

MH 593 3.29 3.35 3.41

MH 2936 0.28 0.32 0.36

MH 632 0.44 0.52 0.60

MH 614 0.59 0.72 0.84

MH 583 3.90 4.09 4.27

MH 582 3.92 4.10 4.27

MH 577 3.97 4.13 4.29

Total Flow To 1-MN-320 (M117)

MH 2 6.13 6.31 6.48

ADF = average daily flow; MH = manholes; MGD = million gallons per day
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Figure 8-G-1: Point Flow Location Map
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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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