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Acronyms
ACI

area of city impact

ATS

automatic transfer switch

BOD

biochemical oxygen demand

BOD5

5-day biochemical oxygen demand

BPR

biological phosphorus removal

CBOD

carbonaceous biochemical oxygen demand

CCTV

closed-circuit television

cfs

cubic feet per second

CIPP

cured in-place pipe

d/D

depth of flow/diameter (of pipe ratio)

DEM

digital elevation model

EMDP

emergency distribution panel

ERU

cost per equivalent connection

FIRM

Flood Insurance Rate Maps

FEMA

Federal Emergency Management Agency

F:M

food to microorganism (rate)

gpcd

gallons per capita per day

gpd

gallons per day

gpd/acre

gallons per day per acre

GPS

global positioning system

HRT

hydraulic retention time

I/I

infiltration and inflow

IDEQ (or DEQ)

Idaho Department of Environmental Quality

ISPWC

Idaho Standards for Public Works Construction

JWC

JWC Environmental Channel Monster (primary grinding unit at the WWTP)

KPSD

Kootenai-Ponderay Sewer District

MBR

membrane biological reactor

MCRT

mean cell residence time

MDP

main (normal) distribution panel

mgd

million gallons per day

MLSS

mixed liquor suspended solids

MLVSS

mixed liquor volatile suspended solids
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ACRONYMS

NPDES

National Pollutant Discharge Elimination System

NUFFs

new user facility fees

O3

ozone

O&M

operations and maintenance

OR

overflow rate

ppd

pounds per day

PPDU

people per dwelling unit

RAS

return activated sludge

SCADA

supervisory control and data acquisition

SLR

solids loading rate

SRT

solids retention time

SWSD

Southside Water and Sewer District

TKN

total Kjedahl nitrogen

TMDL

total maximum daily load

TSS

total suspended solids

UV

ultraviolet

VFDs

variable frequency drives

WAS

waste activated sludge

WWTP

wastewater treatment plant
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1

Purpose

The City of Sandpoint (City) authorized preparation of this planning document as a
proactive approach to managing its wastewater facilities. Wastewater facilities’ planning
was driven by excessive infiltration and inflow (I/I) in the collection system and by rapid
population and commercial growth. This growth is expected to significantly expand the
existing service boundary. To accommodate such growth, this study was undertaken to:
1. Evaluate I/I in the existing collection system, including identification of probable
magnitudes, potential for removal, and recommendations for additional I/I
identification and reduction
2. Determine the capacity of the existing collection system and outline necessary
improvements with likely schedules, based on current flows and expected growth
3. Evaluate the current condition and performance of the existing wastewater
treatment plant (WWTP) and determine unit process capacities with no major
upgrades
4. Review current permit requirements and identify potential changes
5. Identify wastewater treatment alternatives (including upgrades or modifications to
the existing WWTP and the potential need to relocate it to meet future discharge
requirements at the projected flows and loads), then further screen preferred
alternatives to determine short- and long-term recommended actions for the City
6. Evaluate the potential to provide regional wastewater treatment
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2

Deliverables

This wastewater facility plan (the plan) has been developed in a series of technical
memorandums, listed in Table ES-1 and summarized next.
TABLE ES-1

Technical Memorandums for the Facilities Plan
March 2007
Issue Date

Technical
Memorandum

Title

Draft

Final

1

Service Area Conditions and Population Trends

Oct 2005

Nov 2006

2

Collection System Infiltration and Inflow Evaluation

Aug 2005

Nov 2006

3

Collection System Model Development and Evaluation

Oct 2005

Nov 2006

4

Future Wastewater Collection Facilities and Improvements

Oct 2005

Nov 2006

5

Collection System Capital Improvement Program

Mar 2006

Nov 2006

6

Wastewater Treatment Plant Flow and Load Projections

Jan 2006

Nov 2006

7

Existing Wastewater Treatment Plant Capacity Analysis

Jan 2006

Nov 2006

8

Facility Planning Effluent Limits

Dec 2005

Nov 2006

9

Alternative Wastewater Treatment Analysis

Jan 2006

Nov 2006

10

Interim Treatment Plant Actions and Capital Improvement Plan

Mar 2006

Nov 2006

11

Long-term Treatment Plant Actions and Capital Improvement Plan

Apr 2006

Nov 2006

12

Regional Considerations

Apr 2006

Nov 2006

2.1 Service Area Conditions and Population Trends
The City is located in northern Idaho, west of Sand Creek, northwest of Lake Pend Oreille,
and north of the Pend Oreille River. The City’s existing WWTP discharges into the
Pend Oreille River.
Hofman Planning Associates (Laclede, Idaho) has performed a draft impact fee study for
the City which includes detailed analyses of local population trends and density changes
(Technical Memorandum No. 1, Appendix A). The data has been used as the basis for
current population totals, future population estimates, and land-use projections for buildout beyond current City limits and Area of City Impact (ACI). Hofman Planning Associates
has developed population projections for two scenarios, ultimate build-out to the current
City limits and to an expanded boundary (set as the ACI), as summarized in Table ES-2:
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TABLE ES-2

Population Projection Summary
March 2007
Existing Population

Population Growth to
Build-Out

Total Build-Out
Population

City Limits

6,829

2,377

9,206

Area of Impact

1,399

26,565

27,965

8,228

28,942

37,171

Geographic Area

Total

Data source: Hofman Planning Associates, Laclede, Idaho, 2006.

Population growth rates and trends were evaluated to project and schedule the phasing
for required improvements. A final projected growth trend is to be developed, pending
input from the City.

2.2 Collection System Infiltration and Inflow Evaluation
An I/I analysis was performed on the City’s existing collection system to evaluate the
effects of extraneous I/I flows to the WWTP. Portable sewer flow monitors were installed
in the collection system from March 12, 2005 to April 19, 2005. These flow monitors
recorded flows from five zones:
•

Zone I:

Lincoln Interceptor Basin

•

Zone II:

Upper Ella Basin (north of Oak Street)

•

Zone III:

Lower Ella Basin

•

Zone IV:

Boyer Basin

•

Zone V:

First Avenue Basin

Flow data from the recorders was analyzed and distinctions were made between base
domestic flow, base infiltration, rapid infiltration, and inflow. Based on the flow
monitoring data, the collection system is suffering from excess inflow, rapid infiltration,
and base infiltration.
Based on observed flows in spring 2005, the potential reduction of peak infiltration and
inflow under a moderate I/I removal approach is estimated at 2.45 mgd, or 24 percent. To
meet higher I/I reduction, the City will need to embark on an aggressive removal strategy
including work with sump pumps and private sewer laterals. I/I reduction under this
scenario could reasonably be 50 percent. A summary of the flow monitoring data is
presented in Table ES-3.

2.3 Collection System Model Development and Evaluation
A hydraulic model of the sewer collection and pumping system was developed to evaluate
the capacity of the existing system and establish a tool for planning future expansions.
The evaluation under the 10-year design storm revealed that much of the existing system
is operating at or above capacity in the Ella, Boyer, and First Avenue Basins. During
wet-weather events, areas in the Ella and First Avenue Basins experience surcharging near
street level. Several localized areas within the Lincoln Basin have poor and even adverse
grade. The capacity of the existing lift stations were evaluated and appear to have
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adequate pumping capacity to convey the current flows while maintaining reliability,
assuming the largest pump at each station is not operating.
TABLE ES-3

Flow Monitoring Summarya
March 2007
Average
Observed
Flow
(mgd)
[% Total]

Peak
Observed
Flow
(mgd)
a
[% Total)

Peak
Observed
Infiltration
(mgd)

Peak
Infiltration
Per Acre of
Service Area
(gpd/acre)

Estimated
Inflow
Magnitude
(mgd)

Estimated
Inflow
Impervious
Area
c
(acres)

I Lincoln Basin

0.95 [27%]

3.30 [35%]

1.65

2,090

1.45

3.1 to 5.2

II Upper Ella Basin

0.50 [14%]

1.83 [19%]

1.1

6,077

0.58

no datad

III Lower Ella Basin

0.27 [8%]

1.90 [20%]

0.6

5,940

1.2

5.4

IV Boyer Basin

1.1 [31%]

1.9 [20%]

1.0

5,380

0.5

no datad

V First Avenue Basin

0.69 [20%]

2.80 [30%]

1.1

3,956

0.9

2.4 to 2.9

5.45

4,688

4.63

7.8 to 13.5

Zone

Total

3.51

B

9.5

a. Based on monitoring conducted from March 12, 2005, to April 19, 2005
b. Based on peak flow from WWTP Influent chart recorder from March 27, 2005
c. Based on calculations of flow-monitored inflow events in relation to monitored precipitation events; based on
Q=CiA, where Q=inflow volume, C=1, i=rainfall total in inches, A=area of impervious surface
d. Flow monitoring manhole surcharged in Zone IV (Site 4) and Zone II (Site 6) during rainfall event of
March 27, 2005, causing attenuation of inflow in the collection system; no calculations made to separate
infiltration and inflow

2.4 Future Wastewater Collection Facilities and Improvements
The existing calibrated hydraulic model was used as the basis for collection system plan,
to serve both the current City limits and the ultimate expanded boundary.
Service to the expanded boundary will require an additional 12 new lift stations. In
addition to these new lift stations, both the South Boyer and Jail lift stations will require
capacity upgrades to pump the projected flows.
A new interceptor will be required to accommodate increased flows resulting from the
anticipated population growth. Because much of that growth will occur to the north and
west, the new interceptor should be located west of the existing railroad. This future
Westside Interceptor will drain a large portion of the expanded boundary by gravity, west
of the current City limits, and will accommodate the Northern Service Area, north of the
current City limits.
Two preferred alternative routes were identified for the new Westside Interceptor. The
first alignment would connect to the existing Lincoln Interceptor at the intersection of
Lincoln Road and Poplar Street, and extend north to Selle Road. This route would require
increasing the size of the Lincoln Interceptor from the connection point downstream to
the WWTP. The second alignment would connect to the existing Ella Interceptor at the
intersection of Ella Avenue and Main Street, and extend north to Selle Road. This route
would require increasing the size of the Ella Interceptor from the connection point
downstream to its connection with the lower end of the Lincoln Interceptor, and
subsequently into the WWTP.
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Based on discussions with City staff, the final recommended alignment would route the
new Westside Interceptor through the lower end of the existing Ella Interceptor Basin
(Alternative No. 1).

2.5 Collection System Capital Improvement Plan
2.5.1 CIP Organization
The Capital Improvement Program for the collection system has been divided into two
segments:
General improvements to the existing system to remediate areas with excessive
deterioration and I/I.
System Expansion and Capacity Improvements required to expand the system to serve
the expanded future sewer service boundary.

2.5.2 General Improvements
Several general improvements are suggested, critical to maintaining the longevity of the
system and alleviating system deficiencies. These improvements were identified as key to
reducing I/I and rehabilitating weak points of the system. An opinion of probable cost for
each of the recommended system upgrades is summarized in Table ES-4.
TABLE ES-4

Opinion of Probable Cost for General Improvements
March 2007
Project

Capital Cost (2006 Dollars)

Phase I Project - Lower Ella Basin

$3,166,800

Phase II Project - Upper Ella Basin

$4,247,500

Phase III Project - First Ave. Basin

$4,432,100

Phase IV Project - Lincoln Basin

$832,200

Phase V Project - Boyer Basin

$2,810,400
Total (all phases)

$15,489,000

A potential phasing and implementation plan for the General Improvement Projects is
included in Table ES-5. This plan groups the various basin projects into 5-year phases. The
project costs have been inflated at 3 percent per year until the midpoint of construction
for each phase.

2.5.3 System Expansion and Capacity Improvements
Several major upgrades to the City’s collection system will be required as the system
expands west of the current City limits, including the recommended alignment for the
proposed Westside Interceptor.
Two separate costs were developed for the interceptor and are shown in Table ES-6. The
first assumes the WWTP will remain at the existing site near the Pend Oreille River. The
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second assumes the WWTP will be relocated to a new location near the intersection of
Baldy Road and Great Northern Road (west of the current City limits).
TABLE ES-5

Collection System Phasing Plan
March 2007
Project Phasing Period
Project

2006 to 2011

Phase I Project – Lower Ella Basin

$3,410,000

Phase II Project – Upper Ella Basin

2011 to 2016

2016 to 2021

2021 to 2026

2027 to 2032

$5,300,000

Phase III Project - First Ave. Basin

$6,410,000

Phase IV Project - Lincoln Basin

$1,400,000

Phase V Project – Boyer Basin

$5,465,000

Notes:
Costs do not include financing fees, etc.
Costs include 3 percent interest per year to midpoint of project phase.
Costs are ±30 percent and should be verified prior to construction.

TABLE ES-6

Opinion of Probable Cost for Westside Interceptor Alternatives
March 2007
Project
Westside Interceptor (outside current City limits)a

Capital Cost (2006 Dollars)
$2,795,000

Westside Interceptor (inside current City limits)
Alternate A: Existing WWTP site
Westside Interceptor (Ella Basin reconstruction) flow to existing
b
WWTP site

$8,850,000

Alternate B: New WWTP Site
Westside Interceptor (Ella Basin reconstruction) flow to new WWTP
site

$4,270,000

Pressure Lines (to and from new WWTP site)

$7,195,000

a. This project is required regardless of WWTP location.
b. Flow from the north end of the Lincoln Interceptor will be directed to the west in a new gravity line to the new
WWTP location. The cost reflects this modification and subsequent smaller pipe size required for the lower Ella
Basin reconstruction. These costs include new pressure lines to convey flow from the existing plant to the new
site and new pressure lines to return flow from the new treatment plant site to the existing outfall. Pumping
station costs have not been included here but are discussed in the WWTP evaluation.
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2.6 Wastewater Treatment Plant Flow and Load Projections
Flows at the WWTP are dominated by I/I throughout most of the year. Domestic flows are
estimated at 0.79 mgd (115 gallons per capita per day [gpcd]), based on water meter
records. However, base dry weather flows are approximately 2.0 mgd, indicating a base
infiltration rate of approximately 1.2 mgd. I/I is most severe during the spring when heavy
rain-on-snow events increase flows to observed peaks of 14.7 mgd.
Flows at the WWTP are expected to change in the planning period due to the following
factors and are summarized in Tables ES-7 to ES-10.
•

Changes in the base domestic flow due to population growth and expansion of the
service area into the ACI. The current population of 6,829 is expected to increase
to 37,171 at build-out.

•

I/I in the existing collection system was examined in three ways: 1) remain
unchanged, 2) be reduced approximately 24 percent by moderate I/I reduction
projects, or 3) be reduced up to 50 percent with an aggressive I/I reduction plan.

•

I/I in new service areas in the ACI can be expected to occur at 300 gallons per day
per acre (gpd/acre) on average, with peak events at 500 gpd/acre.

The 5-day biochemical oxygen demand (BOD5) and total suspended solids (TSS) data also
were reviewed to identify probable load during the planning period. Average per capita
loading and peaking factors were determined for the period from January 2002 to present.
The average and peak events were higher than typical design guidance, presumably due to
industrial and commercial inputs. Assuming the observed loading trends remain
consistent, projected loads for build-out of the existing service boundary and expansion
into sewered areas in the ACI are as shown in Table ES-9.
TABLE ES-7

Base Domestic Flow Projections
(Based on Technical Memorandum #1, Service Area Conditions and Population Trends)
March 2007

Population
a

Base Domestic Flow (mgd)

Current

Year 2015

Year 2025

Build-out

6,829

12,179

18,029

37,171

0.79

1.40

2.07

4.27

a. Based on a per capita flow of 115 gpd
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TABLE ES-8

Projected Flow Conditions at Year 2015
March 2007
Reduced
I/I

No Change in I/I

Yearly
Average

Peak
Month Seasonal

Peak
Month Year
Round

0.85

0.85

0.85

0.55

0.55

1.21

Avg Day
Dry
Weather

Moderate/
Aggressive

Yearly
Average

Peak
Month Seasonal

Peak
Month Year
Round

Peak
Day

0.85

0.85

0.85

0.85

0.85

0.55

0.55

0.55

0.55

0.55

0.55

4.33

13.21

0.92/.6

1.52/1.0

1.97/1.3

3.29/2.2

10.04/6.6

0.22

0.36

0.36

0.22

0.22

0.22

0.36

0.36

4.21

6.09

14.97

2.54/2.2

3.14/2.62

3.59/2.9

5.05/3.9

11.80/8.4

Peak
Month Year
Round

Peak
Day

Peak
Day

Avg Day
Dry
Weather

0.85

0.85

0.55

0.55

2.00

2.59

0.22

0.22

2.83

3.62

Domestic Flow (mgd)
Existing Service Area

a

Expanded Service Area

b

I/I Contribution (mgd)
Existing Service Area
Expanded Service Area

c

Total (mgd)

a. Current population of 6,829 with additional City growth of 594 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 4,756 at 115 gpcd, for a total population of 12,179
c. Based on an average I/I component of 300 gpd/acre and a peak I/I component of 500 gpd/acre, with 17 percent of the total I/I
experienced corresponding to percent of in-fill in the expanded service area

TABLE ES-9

Projected Flow Conditions at Year 2025
March 2007
Reduced
I/I

No Change in I/I

Yearly
Average

Peak
Month Seasonal

Peak
Month Year
Round

0.92

0.92

0.92

1.15

1.15

1.21

Avg Day
Dry
Weather

Moderate/
Aggressive

Peak
Day

Avg Day
Dry
Weather

Yearly
Average

Peak
Month Seasonal

0.92

0.92

0.92

0.92

0.92

0.92

0.92

1.15

1.15

1.15

1.15

1.15

1.15

1.15

1.15

2.00

2.59

4.33

13.21

0.92/.6

1.52/1.0

1.97/1.3

3.29/2.2

10.04/6.6

0.46

0.46

0.46

0.76

0.76

0.46

0.46

0.46

0.76

0.76

3.74

4.53

5.12

7.16

16.04

3.45/3.1

4.05/3.5

4.50/3.8

6.12/5.03

12.87/9.4

Domestic Flow (mgd)
Existing Service Area

a

Expanded Service Area

b

I/I Contribution (mgd)
Existing Service Area
Expanded Service Area

c

Total (mgd)

a. Current population of 6,829, with additional City growth of 1,189 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 10,012 at 115 gpcd, for a total population of 18,029
c. Based on an average I/I component of 300 gpd/acre and a peak I/I component of 500 gpd/acre, with 36 percent of the total I/I
experienced corresponding to percent of in-fill in the expanded service area
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TABLE ES-10

Projected Flow Conditions at Build-Out
March 2007
Reduced
I/I

No Change in I/I

Yearly
Average

Peak
Month Seasonal

Peak
Month Year
Round

1.06

1.06

1.06

3.22

3.22

1.21

Avg Day
Dry
Weather

Moderate/
Aggressive

Yearly
Avg

Peak
Month Seasonal

Peak
Month Year
Round

Peak Day

1.06

1.06

1.06

1.06

1.06

3.22

3.22

3.22

3.22

3.22

3.22

4.33

13.21

0.92/.6

1.52/1.0

1.97/1.3

3.29/2.2

10.04/6.6

1.28

2.13

2.13

1.28

1.28

1.28

2.13

2.13

8.15

10.74

19.62

6.48/6.2

7.08/6.6

7.53/6.9

9.70/8.6

16.45/13.01

Peak
Day

Avg Day
Dry
Weather

1.06

1.06

3.22

3.22

2.00

2.59

1.28

1.28

6.77

7.56

Domestic Flow (mgd)
Existing Service Area

a

Expanded Service Area

b

I/I Contribution (mgd)
Existing Service Area
Expanded Service Area

c

Total (mgd)

a. Current population of 6,829, with additional City build-out of 2,377 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 27,965 at 115 gpcd, for a total population of 37,171
c. Based on an average I/I component of 300 gpd/acre and a peak I/I component of 500 gpd/acre, with all of the total I/I experienced
corresponding to percent of in-fill in the expanded service area.

TABLE ES-11

Projected Loading Conditions
March 2007
Parameter

Average Daya

Peak Day using Observed
Peaking Factors

12,000

39,600

0.32

1.07

11,900

57,100

0.32

1.54

BOD5
lbs/day
lbs/day/capita
TSS
lbs/day
lbs/day/capita

a. Based on served population of 37,171

Influent nutrient data is based on typical literature values, pending additional sampling at
the WWTP. Probable loadings are shown in Table ES-12.
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TABLE ES-12

Probable Current and Future Nutrient Loading Conditions
March 2007
Valuea
(lbs/day/capita)

2015 Average
Day
(lbs/day)

2025 Average
Day
(lbs/day)

Buildout
c
Average Day
(lbs/day)

Range

Typical

Current
b
Average Day
(lbs/day)

Total Kjeldahl
Nitrogen

0.020-0.031

0.027

184

329

487

1,003

Total Phosphorus

0.007-0.011

0.008

55

97

144

297

Parameter

a. Metcalf and Eddy, 3rd Edition, Table 5-4
b. Based on a current population of 6,829
c. Based on a projected population of 37,171

2.7 Existing Wastewater Treatment Plant Capacity Analysis
The WWTP capacity was evaluated in terms of existing average loads and peak loads. At
present, the plant has adequate capacity to handle up to 2.5 mgd of average flow, but the
high volume of I/I exceeds the plant’s biological capacity during extreme events. The
plant is nearing the end of its useful life and is in need of substantial improvements.
The existing plant site is not adequate for future flows or to add unit processes that will
be necessary to meet upcoming permit requirements. Thus, the existing plant site can be
considered to have nearly reached its full capacity.

2.8 Facility Planning Effluent Limits
2.8.1 Current and Projected Effluent Limits
The consultant team members, the City, and Idaho Department of Environmental Quality
(IDEQ or DEQ) worked together to establish criteria appropriate to the receiving water
environment, including its future potential needs.
Table ES-13 contains the current permit limits and the current performance of the
wastewater treatment plant toward meeting the limits, based on data analysis from
discharge monitoring reports dated January 2002 through March 2005.
Table ES-14 contains effluent quality standards proposed for use in evaluation of
alternatives for the existing WWTP, expansion at the existing site, or a new facility
located remotely from the existing site. Some of the limits (e.g., nutrients nitrogen and
phosphorus) may be seasonal to protect water quality in Pend Oreille Lake and the Pend
Oreille River. The assumed seasonal limits are noted, within a proposed period of May 1 to
October 31 annually to coincide with the growing season and to avoid the peak flow
period.
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TABLE ES-13

Current Permit Limits and Current Performance
March 2007
Current Permit Limit

2002-2004 Performance Range

Parameter

Monthly

Weekly

Daily

Monthly

Max Week

Max Day

BOD

30 mg/l

45 mg/l

*

7-18 mg/l

12-26 mg/l

**

BOD Rem

85%

*

*

75-90%

**

**

TSS

30 mg/l

45 mg/l

*

4-12 mg/l

9-34 mg/l

**

TSS Rem

85%

*

*

82-97%

**

***

Total N

*

*

*

***

***

***

NH3-N

*

*

*

***

***

***

Total P

*

*

*

***

***

***

O-PO4-P

*

*

*

***

***

***

Temp.

*

*

*

6-22 ºC

***

***

pH

Within the Range 6.5 – 9.0

Range = 6.6 – 7.7

Cl2

0.45 mg/l

*

1.01 mg/l

0.34-0.49 mg/l

***

0.6-1.0 mg/l

E-coli

126 cfu/100 ml

*

406 cfu/100 ml

2-35 cfu/100 ml

2-434 cfu/100 ml

2-680 cfu/100 ml

Notes:
*
No limits
**
Data not compiled
*** Data not available

TABLE ES-14

Projected Permit Limits for Planning
March 2007
Projected Permit Limit

2002-2004 Performance Range

Parameter

Monthly

Weekly

Daily

Monthly

Max Week

Max Day

BOD

30 mg/l

45 mg/l

*

15 mg/l

23 mg/l

*

85%

*

*

85%

*

*

30 mg/l

45 mg/l

*

15 mg/l

23 mg/l

*

85%

*

*

85%

no limits

*

BOD Rem
TSS
TSS Rem
Total N

*

*

NH3-N

1 mg/l

Total P

a

*

10 mg/l
a

15 mg/l*

*

a

no limits

3 mg/l

a

*

3 mg/l

*

*

*

1 mg/l

2 mg/l

O-PO4-P

*

*

*

*

*

*

Temp.

*

*

*

*

*

*

pH
Cl2
E-coli

1 mg/l

a

Within the Range 6.5 – 9.0

a

a

*

Within the Range 6.5 – 9.0

0.1 mg/l

*

0.2 mg/l

0.1 mg/l

*

0.2 mg/l

126 cfu/100 ml

*

406 cfu/100 ml

126 cfu/100 ml

*

406 cfu/100 ml

Notes:
a. Seasonal Limits (May 1 through October 31)
* = No limits
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A total nitrogen removal requirement would be associated with a conclusion by the States
of Washington and/or Idaho that excessive dissolved nitrogen in the Pend Oreille River in
Washington is promoting macrophyte (bottom growing plants) growth in the river. The
Washington Total Maximum Daily Load (TMDL) study on the river is not expected to be
completed for about 5 years, after which recommendations will be presented and a water
quality improvement implementation plan developed. Imposition of nitrogen removal
requirements could be mandated as part of the 2012 or 2017 permit renewals, which
could call for implementation prior to the start of the following permit period (e.g., 2017
or 2022).
Based on best information available, planning for wastewater facility improvements needs
to include each of these potential future requirements from the implementation dates
indicated:
•

Chlorine toxicity removal – 2012

•

Ammonia removal – 2017

•

Phosphorus removal – 2017

•

Nitrogen removal – 2022

Design criteria for potential seasonal requirements will be based on flow projections for
May through October, not on the annual flow projections (peak flows).

2.9 Alternative Wastewater Treatment Analysis
2.9.1 Summary of Alternatives
A summary of the alternatives reviewed for a future wastewater treatment plant are
presented in Table ES -15.
TABLE ES-15

Pre-screened Alternatives
March 2007
Element
Biological Treatment

Alternatives
Conventional Activated Sludge
Conventional Activated Sludge Without Primary Treatment
Membrane Bioreactors

Peak Flow Handling

Storage
Filtration
Stormwater Clarification

Disinfection

Chlorination
Ozonation
Ultraviolet Light

Tertiary Treatment

Upflow Sand Filtration
Microfiltration
Chemical Addition
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TABLE ES-15

Pre-screened Alternatives
March 2007
Element
Effluent Discharge

Alternatives
Land Application (fodder crops)
River Discharge (Pend Oreille River)
Water Reuse (lawn irrigation, wetlands)

Solids Handling

Gravity Thickening
Mechanical Gravity Belt Thickening
Aerobic Digestion
Anaerobic Digestion
Land Application
Composting
Contract Disposal

These alternatives were evaluated for preliminary feasibility, capital and operations
costs, ability to meet future permit requirements, and flexibility.

2.9.2 Recommendations
Based on expected future permit requirements, current capital cost information, and ease
of phasing, a conventional activated sludge process without primary treatment and
continued river discharge is recommended. Initially, a new WWTP could be constructed
without nutrient removal facilities. These could be added in subsequent phases as
required by changing permits.
The current facility should be retained for peak flow handling until I/I contributions from
the existing service area are reduced. Solids should be aerobically digested and continue
to be land applied. Because implementation of the majority of these recommendations
will be 5 to 10 years ahead, this selection process should be reviewed for any changes in
regulatory requirements or in technology, notably membrane bioreactors, at that time.

2.10 Interim Treatment Plant Actions and Capital Improvement Plan
Based on a review of the existing treatment plant site, equipment condition, and required
size of future treatment components, the existing site is not adequate. However, to
identify a new treatment site, obtain funding, and construct new facilities will require
5-15 years. Therefore, some improvements must be completed in the near term to
maintain effluent quality from the existing facility. The recommended interim upgrades to
the existing WWTP are summarized next.
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2.10.1 Improvements
•

Headworks improvements including influent screening, new grit washer, and
vent/odor control

•

Modifications to the aeration system including fine bubble diffusers and automatic
control of the blower

•

Replacement of the gravity thickener with a gravity belt thickener

•

Digester improvements including cleaning, pipe replacement, a new heat
exchanger, and gas scrubbing

•

Gas dechlorination for the effluent

2.10.2 Phasing and Budget
Certain projects must be implemented immediately. The City should consider funding
these improvements in fiscal year 2007 and/or fiscal year 2008. Table ES-16 presents a
summary of interim costs and a preliminary phasing schedule.
TABLE ES-16

Summary of Interim Costs and Preliminary Phasing Schedule
March 2007
Item
No.

Total
b
Est. Cost

Description

FY 2007

FY 2008

Treatment Planta
1

Headworks Improvements

$862,700

$862,700

2

Aeration Basin and Blower

$388,400

$388,400

3

In-line Chlorine Meter

$23,250

$23,250

4

Dechlorination System

$191,250

$191,250

5

Solids Thickening

6

Digester Cleaning and Piping/Valving Upgrades

$377,500

$377,500

7

Digester Odor Control – new biofilter

$87,400

$87,400

8

Heat Exchanger/Boiler Building

$174,700

$174,700

9

Energy Recovery

$132,600

$132,600

$3,316,000

$1,375,000

$1,078,000

Total

$1,078,000

$1,941,000

Notes:
a. Projects based on "high priority" list provided by City
b. Costs in 2006 dollars
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2.11 Long-term Treatment Plant Actions and
Capital Improvement Plan
Since the Ella Avenue plant site is inadequate for future expansion, the treatment facility
will need to be relocated. A minimum of 10 years is generally required to acquire
property, secure funding, design, and construct a new facility. The final analysis
considered four alternatives for the ultimate buildout capacity:
1. Secondary treatment with river discharge - This option includes interim
treatment plant improvements, secondary treatment process cost, piping to the
existing river outfall, and peak flow handling using primary clarification.
2. Highest quality treatment with river discharge - In addition to the items
associated in the basic secondary treatment, biological nutrient removal and
effluent filtration have been added to this option.
3. Seasonal discharge - This option has no discharge during the summer months and a
discharge to the river in the winter. It would require a land application site of
approximately 2,000 acres.
4. Full water reuse with no river discharge - This would include the secondary
process cost, biological nutrient removal, lagoon storage, and lastly, seasonal land
application of year-round flow.
The cost for each of these four options to serve the ultimate buildout population,
including the cost per equivalent connection (ERU), is presented in Table ES-17. For this
analysis, the number of future connections for the City is estimated at 23,775.
TABLE ES-17

Sandpoint Treatment Options
March 2007
Capital Costs a

Cost/ERU

1. Basic Secondary Treatment

$73,900,000

$3,100

2. Highest Quality River Discharge

$93,300,000

$3,900

3. Basic Secondary Treatment with Seasonal Land
Application

$118,400,000

$5,000

4. Full Water Reuse

$241,500,000

$10,100

Option

a. Costs are in 2006 dollars and do not include interim treatment plant upgrades.

Implementation of the final upgrades is recommended on an incremental basis, beginning
with basic secondary treatment to serve the projected 2015 population. Nutrient removal
capabilities can be added as required by changes in permit requirements in subsequent
years. Based on the City’s selection of “highest quality river discharge” as the treatment
target, a projected 20-year capital improvement plan is presented in Table ES-18.
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TABLE ES-18

20-Year Capital Improvement Plan
March 2007
2014
New plant (1.25 mgd capacity)

2016

2020

2025

$15.0 million

Full nitrification/P removal (1.25 mgd)

$5.0 million

Plant upgrade to 2.5 mgd

$20.0 million

Plant upgrade to 5.0 mgd

$21.6 million

Outfall + peak flow handling

$6.3 million
TOTALS

$21.3 million

$5.0 million

$20.0 million

$21.6 million

This table includes peak flow handling (primary clarification) at a new facility, assuming
I/I cannot be reduced. If peak flows continue to be treated at the existing plant site, the
overall costs can be significantly reduced. If the City is able to reduce I/I by more than
50 percent, the size of the wastewater treatment plant can be reduced.

2.12 Regional Considerations
2.12.1 Regional Flows and Loads
A regional wastewater treatment plant would receive flows from five participating
entities. To estimate the appropriate size for a potential regional facility, wastewater
flows and loads from each entity were estimated based on current wastewater facility
planning for Sandpoint, Southside Water and Sewer District (SWSD), and KootenaiPonderay Sewer District (KPSD). Flows and loads from Dover were estimated by assuming a
3 percent growth rate. Flows and loads from Schweitzer were estimated by using standard
engineering assumptions, based on the expected number of dwelling units at build-out (as
provided by Mountain Utilities Corporation). The estimated wastewater flows and loads
are shown in Table ES-19 and ES-20, respectively.
TABLE ES-19

Approximate Wastewater Flows
March 2007
Flow (mgd)
Entity
a

SWSD

Schweitzer

a

b

KPSD
Dover

c

Sandpoint

a

Total

Average

Peak

ERUs

0.11

0.2

600

0.49

1.33

2,100

1.414

3.789

8,350

0.47

1.27

2,000

7.55

19.61

23,775

10.0

26.2

36,825

SWSD - Southside Water and Sewer District
KPSD – Kootenai-Ponderay Sewer District
a. Approximate flow at build-out of existing boundary
b. Approximate flow at built-out of expanded boundary
c. Approximate flow in 40 years
d. ERU based on 37,171 residents at 2.29 res/ERU plus additional commercial/industrial load projected at 0.5#/ERU
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TABLE ES-20

Approximate Wastewater Loads
March 2007
Average Load (pounds/day)
Entity

BOD5

TSS

SWSD

202

202

Schweitzer

905

905

KPSD

2766

1579

Dover

862

862

12000

11900

16736

15448.7

Sandpoint
Total

These projected flows and loads were used for preliminary sizing of a regional wastewater
treatment facility. The same alternatives were evaluated for regional treatment options.
Those costs are presented in Table ES-21. The costs per connection are based on
36,825 equivalent connections.
TABLE ES-21

Regional Treatment Options
March 2007
Option

Cost

Cost/ERU

1. Basic Secondary Treatment

$101,500,000

$2,700

2. Highest Quality River Discharge

$127,100,000

$3,450

3. Basic Secondary Treatment with Seasonal Land Application

$162,500,000

$4,400

4. Full Water Reuse

$330,500,000

$9,000

The projected costs per ERU for the City’s wastewater treatment facility and a regional
facility are compared along with costs for other systems in Table ES-22. Note that regional
costs are for 2005 and have been increased by 25 percent to account for general project
inflation.
TABLE ES-22

Regional Cost Comparison
March 2007

Southside Water and Sewer District
Kootenai Ponderay Sewer District (Current Boundary)

ERU

Project Cost

2005 Cost/ERU

600

$4.1 Million

$8,500

4,100

$9.8 Million

$3,000

Schweitzer

N/A

Dover

N/A
a

Sandpoint Only – I/I Removal
a

Regional – I/I Removal

23,775

$96,600,000

$4,100

36,825

$127,100,000

$3,500

a. Due to the high cost of treating I/I, both options, including the City of Sandpoint, assume a 50% decrease in I/I.

ES – PAGE 17

TECHNICAL MEMORANDUM NO. 1

City of Sandpoint Wastewater Facility Plan

Service Area Conditions and
Population Trends

March 2007

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 1: SERVICE AREA CONDITIONS AND POPULATION TRENDS

Contents
1
2
3
4
5

Location ...................................................................................................................... 1
Surface and Groundwater Hydrology ............................................................................. 1
Temperature, Precipitation, and Prevailing Winds ......................................................... 1
Population Trends .......................................................................................................... 2
Population Growth Rate Trends ..................................................................................... 2

Figures
Figure 1-1
Figure 4-1
Figure 4-2
Figure 5-1
Figure 5-2
Figure 5-3

Vicinity Map and City Limits
Current City Limits and ACI
Future Land Use Areas
Historical Population Growth Trends
Growth Projections for City of Sandpoint
Proposed Population Growth Trend

Tables
Table 3-1
Table 4-1
Table 5-1

Sandpoint Climate Summary
Population Projection Summary
City of Sandpoint Population Projections

Appendixes
Appendix A

20-05-035

Build-Out Analysis, Draft Impact Fee Analysis for City of Sandpoint, Idaho

TM 1 – PAGE i

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 1: SERVICE AREA CONDITIONS AND POPULATION TRENDS

1

Location

The City of Sandpoint (City) is located in the northern panhandle of Idaho, west of
Sand Creek, northwest of Lake Pend Oreille, and north of the Pend Oreille River. The
City’s existing wastewater treatment plant (WWTP) discharges into the Pend Oreille River.
The City and City limits are shown on Figure 1-1.

2

Surface and Groundwater Hydrology

Soils in the City are generally dominated by clays and silts that create very shallow
groundwater levels ranging from 10 to 30 feet.

3

Temperature, Precipitation, and Prevailing Winds

Climatic data for the area is recorded by the University of Idaho Experimental Weather
Station in Sandpoint, near the north-central portion of the City limits. A summary of this
data is provided in Table 3-1. Prevailing winds are predominantly from the northeast in
the fall and winter and southerly in the spring and summer.
TABLE 3-1

Sandpoint Climate Summary
March 2007
Precipitationa
(inches)

Monthly Average Temperatures
(°F)
Maximum

Mean

Minimumc

Mean

January

32.3

26.3

20.3

4.06

February

38.0

30.4

22.8

3.16

March

46.3

37.0

27.6

2.74

April

57.2

45.5

33.9

2.08

May

66.3

53.2

40.2

2.33

June

73.2

59.5

45.9

2.26

July

81.9

65.2

48.5

0.99

August

81.0

64.0

47.0

1.19

September

70.5

55.7

41.0

1.69

October

57.0

45.5

34.0

2.63

November

41.5

34.9

28.3

4.27

Month

b

December
34.1
28.6
23.1
4.57
a. Western Regional Climate Center, University of Idaho, Experimental Weather Station in Sandpoint, Idaho,
Period of record 1910 to 2004
b. Average daily maximum temperature
c. Average daily minimum temperature
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4

Population Trends

Hofman Planning Associates (Laclede, Idaho) currently is preparing an impact fee analysis
for the City which includes more detailed analyses of population trends and density
changes. Their draft analysis has been used as the basis for current population evaluation
and future population and land-use projections for build-out of the current City limits and
Area of City Impact (ACI). An excerpt from Hofman’s draft analysis (including the
build-out analysis) is provided in Appendix A.
In general, the City is comprised of a residential base and a large commercial area along
the U.S. Highway 95 and First Avenue corridor. This commercial area contributes to the
sanitary sewer flow but does not have a corresponding population. For the purposes of this
plan, no significant changes are anticipated in demographics, including the mix of
residential, commercial, industrial, and retail areas as growth occurs. Therefore, flows
and loads associated with growth are projected on a per capita basis.
Hofman Planning Associates developed population projections for two growth scenarios,
ultimate build-out to the current City limits and ultimate build-out to an expanded
boundary set as the ACI. The current City limits and the ACI are shown in Figure 4-1. The
extents of the ACI were developed by the City and provided to J-U-B ENGINEERS, Inc.
From Hofman Planning Associates’ draft impact fee analysis, future development within
the City limits is expected to occur at a density of approximately 3.7 dwelling units per
acre in areas that are currently vacant.
Growth in the ACI was studied through discussions with the City Public Works Department,
City Planning and Zoning Department, and Hofmann Planning Associates. The input led to
a generalized map of projected future land use areas and approximate dwelling unit
densities for the area outside the current City limits, shown in Figure 4-2. The resulting
population projections are summarized in Table 4-1. The population projections (made by
Hofman Planning Associates) and the land-use areas shown herein are the basis for
evaluation of the City’s wastewater collection system and WWTP.
TABLE 4-1

Population Projection Summary
March 2007
Existing Population

Population Growth to
Build-Out

Total Build-Out
Population

City Limits

6,829

2,377

9,206

Area of Impact

1,399

26,565

27,965

8,228

28,942

37,171

Geographic Area

Total

Data source: Hofman Planning Associates, Laclede, Idaho, 2006.

5

Population Growth Rate Trends

In order to plan for future wastewater collection and treatment needs, reasonable
assumptions need to be developed to most accurately anticipate at what rate future
development may occur. Population growth trends were developed by reviewing historical
population trends within the City and for Bonner County, defining generalized trends for
each of these population bases. From this information, reasonable assumptions were made
to characterize the projected population growth rate for the City.
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Annual growth rates were analyzed for both the City’s and Bonner County’s data set from
1990 to 2005. The City experienced a peak annual growth rate in 1994 of 4.9 percent,
with an average annual growth rate of 2.7 percent. Bonner County experienced a peak
annual growth rate in 1994 of 5.4 percent, with an average annual growth rate of
2.9 percent.
To verify the population-based growth rates, City water system connections also were
examined. A plot of the historical number of water system connections from May 1998 to
May 2005 are shown on Figure 5-1. As this figure indicates, growth over this period ranged
from 1.96 percent to 4.13 percent annually.
These historical population and new system connection growth rates provided three
population projections to bracket the range of reasonable growth rates to be expected for
the Sandpoint area. The first low-rate projection was based on recent growth of the City’s
water service connections (2002 to 2005) at 2.85 percent. The second, mid-level
projection was based on recent (2004 to 2005) population growth in the City, at
3.5 percent. The upper level projected growth rate was based on the peak growth rate of
5.4 percent from Bonner County population data for 1994.
All three growth rates were projected exponentially to 75 percent of the ultimate buildout population. Beyond 75 percent of build-out, the population growth rate generally
slows due to less attractive development opportunities. To account for this change in
growth rate, the remaining 25 percent of the growth was developed by fitting a splined
curve between the 75 percent build-out population and the ultimate population. For the
low level (2.85 percent) growth rate, ultimate build-out of the expanded boundary is
expected to occur after approximately 85 years, mid-level after 80 years, and within
55 years for the predicted high-rate growth. The three growth projections for the City are
shown in Figure 5-2.
Discussions with the City Public Works and Planning Departments have indicated that the
mid-level growth projection of 4 percent is reasonable for the Sandpoint area over the
next 20 years. As a result, the City has chosen to adopt a geometric growth rate of
4 percent for the 20-year planning period.
The City’s 10-year growth projections indicate that the population will increase from
8,228 to 12,179 by 2015. The 20-year projections estimate a population of 18,029 by 2025.
Based on current growth and the expanded boundary, ultimate build-out density will be
reached in approximately 80 years (2085), with a projected population of 37,171.
Figure 5-3 shows the projected population growth trend that has been adopted by the City
for use in this plan. A summary of the projected 10-year, 20-year, 75 percent of build-out,
and ultimate build-out (80-year) populations are shown in Table 5-1.
TABLE 5-1

City of Sandpoint Population Projections
March 2007

Year
Population

2005

2015

2025

75 percent of
Build-out
(2042)

8,228

12,179

18,029

27,840

Build-out
(2085)
37,171
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Figure 1-1 - Vicinity Map and City Limits
Figure 4-1 – Current City Limits and ACI
Figure 4-2 – Future Land Use Areas
Figure 5-1 – Historical Population Growth Trends
Figure 5-2 – Growth Projections for City of Sandpoint
Figure 5-3 – Proposed Population Growth Trend
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1

Collection System Background

The City’s original collection system was constructed in the early 1900s. The system
consisted of brick manholes and 8- to 30-inch clay and concrete pipe. The initial
construction put sewers in the southeast part of the City. System expansions and upgrades
have occurred since then, with major expansions in the mid 1980s and early 1990s and
construction of the Lincoln interceptor and subsequent collector extensions in the late
1990s. Figure 1-1 is a schematic of the City’s present-day collection system.
Several small, low-lying areas within the City are served by pressure sewer systems, with
individual pump stations at each residence or business. Other larger, low-lying areas are
served by regional lift stations. The City currently owns and operates 12 sewage lift
stations. Three additional lift stations are currently privately owned and operated:
Hickory Glen, Condo Del Sol, and Ridley Village.
A summary of each lift station is presented in Table 1-1. Additional detailed information
such as recent maintenance activities, upgrades, site photograph, and the year of
construction for each lift station, as available, is included in Appendix A.
TABLE 1-1

Sandpoint Wastewater Lift Station Summary
March 2007
Lift Station
Name

No. of
Pumps

Pump
Horsepower
(bhp)

Estimated
Capacitya
(cfs)

Pumping Station
Type

Pump
Manufacturer

Standby
Powerb

Westwood

2

15

0.67

dry-pit, self
priming

Hydromatic

MTS

L.P. Mill Site

2

3

1.11

dry-pit, self
priming

Gorman-Rupp
T4A3

MTS

Bristlecone

2

2

0.45

submersible
non-clog

Goulds

MTS

Fishback

2

5

0.62

submersible
non-clog

Hydromatic-S4PX

None

Jail

2

2

0.50

submersible
non-clog

Hydromatic-S4NX

MTS

Sand Creek

2

3

0.62

submersible
non-clog

Hydromatic-S4M

MTS

North Boyer
(Pawn Shop)

2

3

0.33

dry-pit,
self-priming

Hydromatic40MMP

MTS

Lake

2

7.5

0.80

submersible
non-clog

Peabody-Barnes
SEH752

MTS

Bank

2

1.5

0.40

dry-pit,
self priming

No Data

MTS

Beach

2

3

1.11

dry-pit,
self-priming

Gorman-Rupp
T4A3

MTS

South Boyer
Lift Station

3

1 at 7.5
2 at 15

1 at 1.67
2 at 3.34

dry-pit,
flooded suction

Fairbanks-Morse

Generator

Cottonwood

2

NA

NA

submersible
non-clog

NA

MTS
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TABLE 1-1

Sandpoint Wastewater Lift Station Summary
March 2007
Lift Station
Name

No. of
Pumps

Pump
Horsepower
(bhp)

Estimated
a
Capacity
(cfs)

Pumping Station
Type

Pump
Manufacturer

Standby
Powerb

Privately owned and operated; no data available:
Hickory Glen
Condo Del
Sol
Ridley Village
a. Capacity based on draw down tests performed by City Staff as available, or based on pump discharge
pressure and catalog pump curves
b. MTS – Manual Transfer Switch available for use with portable generator. Generator = dedicated stationary
generator
NA = not available

The City currently has one portable generator. This generator is available for use within
the City to provide power to the City's lift stations during power outages.

2

I/I Source Identification Introduction

Infiltration and inflow (I/I) describes extraneous clean water flows that commonly occur in
sanitary sewer systems. Infiltration is clean water that enters the system from high
groundwater, typically through offset pipe joints and leaking manholes. Infiltration flow
rates usually change slowly, occurring over days, weeks, or months. As a sewer system
ages, additional problems (such as settled or cracked pipes, root penetrations in the
pipes, environmental attack from soils or sewage carried within the lines, concrete or
brick deterioration in and around manholes, seepage through brick manholes, and general
degradation of the sewer system infrastructure) increase infiltration into the system.
Inflow is generally rainfall that enters through flooded manhole covers, storm drain
connections, and illegal connections from floor or basement drains. Inflow typically has
short-term peak flow rates immediately following storm events. Peak and sustained flows
due to I/I dramatically affect collection, pumping, and treatment system requirements.
These high flows also reduce capacity for future growth and create health hazards if
overflows in the collection system occur.
The U.S. Environmental Protection Agency (US EPA) recommends that systems be
evaluated for I/I if the flow is greater than 120 gallons per capita per day (gpcd) during
periods of high groundwater (US EPA, 1991). This value includes a base flow of 80 gpcd
due to domestic sewer flows and assumes 40 gpcd of “normal” infiltration. Additionally,
I/I flows that are less than 150 percent of average dry weather wastewater flows
generally are considered acceptable, depending on specific collection and treatment
conditions.
Water meter records for the spring and fall of 2004 and 2005 were reviewed to identify
probable base domestic wastewater flows. The average water use, including residential,
commercial, and industrial customers, was 0.79 mgd or 115 gpcd, which is slightly higher
than the EPA estimates, presumably due to the inclusion of commercial and industrial
flows. The dry weather flows at the wastewater treatment plant (WWTP) in 2004 were

TM 2 – PAGE 2

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 2: COLLECTION SYSTEM INFILITRATION AND INFLOW EVALUATION

approximately 2.1 mgd or 308 gpcd. This represents a 2.7:1 ratio of dry weather flows to
base domestic flow resulting from base infiltration in the collection system. The yearly
average flow in 2004 was 2.79 mgd or 408 gpcd, which represents a 3.55:1 ratio of
average flow to base domestic flow. With observed peaks of approximately 15 mgd, the
ratio of peak flow to domestic flow increases to 19:1.
The difference between the average dry weather WWTP flow and the winter water usage
gives the approximate average base infiltration that is entering the collection system. The
base infiltration that is experienced by the WWTP year-round is approximately 1.31 mgd.
Based on US EPA guidelines, the City is experiencing significant I/I. Identifying critical
areas in the collection system that are experiencing excessive I/I was undertaken in two
phases. Phase I consisted of discussions with City personnel to identify historical and
potential problem areas, age and general condition of sewer mains, areas of frequent
maintenance, and areas with poor soil conditions and high groundwater. Phase II involved
installation of flow data loggers in specific manholes throughout the City to specifically
isolate drainage basins and quantify flows from areas suspected to be I/I sources.

2.1

Phase I – Historical Information

The City has been proactive in identifying and eliminating I/I from the collection system.
The work has included service lateral and main-line replacement projects to repair areas
that were causing blockages and severe I/I within the system. The City also has
undertaken manhole pressure grouting and lining projects in various areas to rehabilitate
the existing sewer system. Reports by City staff indicate that these efforts have reduced
I/I. However, large sections of the southeastern portion of the collection system are still
plagued by recurring root-ball problems and, with high groundwater, I/I is suspected to be
a significant problem in this area.

2.2
2.2.1

Phase II – Continuous Flow Monitoring
General

Based on field investigations and City input, five drainage basins (or zones) were
identified for further study. Continuously recording, data logging flow monitors then were
installed in the sewer collection system for each basin. Flows were recorded from
March 12, 2005 to April 19, 2005. American Sigma 950 flow monitors were used, with
ultrasonic transducers for depth measurements and velocity probes to record flow velocity
in the pipe.
The installation procedure required operators to measure the horizontal and vertical
distances in the pipes, then use pipe-size-specific steel bands for the sewer pipe to be
monitored. The steel bands supported the depth transducer and the velocity probe inside
the pipeline. The bands were placed in the manhole in the upstream pipe under
near-uniform flow conditions at the manhole entrances, and the flow depth was
calibrated upon installation. Data sheets used during flow monitoring are provided in
Appendix B.
The monitoring units were set to automatically record both the level and flow velocity
every 5 minutes. The data recorder then computed the corresponding flow for that
5-minute interval. Prior to removing the monitors from the manholes, the operators
measured the flow depth again to provide additional calibration for the recording period.
The locations of the flow monitor installations and resulting zones are shown on
Figure 2-1.
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The zones are described next.
Zone I: The Lincoln Interceptor drainage basin on the west side of the City. The flow
monitor was installed in the 27-inch line in Manhole LN01427 (Site 1), just east of the
intersection of Division and Ontario near the Federal Building parking lot. Zone I has a
drainage area of approximately 790 acres.
Zone II: The Ella drainage basin north of Oak Street. The flow monitor was installed
approximately one-half block south of Oak Street on Ella Avenue, in the 12-inch line in
Manhole EL04812 (Site 6). This monitor was installed and maintained by the City collection
system crew during the flow monitoring period. This zone discharges into Zone III. Zone II
has a drainage area of approximately 181 acres.
Zone III: The Ella drainage basin south of Oak Street. The lower end of this drainage basin
is served by parallel 12-inch and 15-inch lines (east and west sides, respectively). One
monitor was installed in the 15-inch line (Site 3) in Manhole EL02015, at the intersection
of Erie Street and Olive Avenue. A second monitor was installed approximately one-half
block south on Olive Avenue, in the 12-inch line in Manhole EL01812 (Site 2). These two
monitors recorded flow from the entire Ella drainage basin. Flow for this zone was
determined by adding flows from these two monitors and then subtracting the flow from
the upstream zone (Zone II). Zone III has a drainage area of approximately 101 acres.
Zone IV: The Boyer Interceptor drainage basin north of Ontario Street. The flow monitor
was installed in the 21-inch line immediately south of the intersection of Ontario Street
and Boyer Street (Site 4). This manhole has no specific identification number; however, it
is best described as the first manhole downstream of Manhole BO00215. Zone IV has a
drainage area of approximately 186 acres.
Zone V: The First Avenue drainage basin, generally described as east of Fifth Avenue and
south of Larch Street. Flow from this drainage basin is pumped through the South Boyer
Lift Station to the WWTP headworks. The flow monitor for this zone was installed four
manholes upstream of the South Boyer Lift Station, in Manhole FR10624 (Site 5). Zone V
has a drainage area of approximately 278 acres.

2.2.2

Results/Summary

A summary of the flow monitoring data is presented on Figure 2-2. A tipping-bucket rain
gage was installed on First Avenue and Bridge Street in downtown Sandpoint and recorded
precipitation at 5-minute intervals. The total daily precipitation was tallied and has been
superimposed over the flow monitoring data. The data show a strong correlation between
rainfall and total collection system flows. Total precipitation during the flow monitoring
period was 5.18 inches, with a peak 24-hour rainfall event on March 27, 2005, totaling
2.17 inches. This sudden rainfall created a drastic increase of I/I into the system.
Based on the flow monitoring data, the system is suffering from excess inflow, rapid
infiltration (also referred to as delayed inflow), and base infiltration. The analysis
performed on the flow monitoring data is based on the following terms and is graphically
presented on Figure 2-3:
Basic Domestic Sanitary Flow refers to flows in the sewer system contributed by private
residence, industrial, commercial, retail, and other approved sanitary discharges.
Base Infiltration is experienced by the system seasonally. Fluctuations generally occur on
the order of weeks to months.
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Rapid Infiltration is usually related to specific precipitation or snow-melt events in the
system. System responses generally occur within a couple of days and typically return to
base infiltration levels within several days to weeks, following a precipitation event.
Rapid infiltration may appear to be inflow but is often caused by cracks in manholes,
mainlines, service laterals near the ground surface, foundation drains, and sump pumps.
These sources are generally difficult to identify. In particular, City staff has indicated that
sump pumps and foundation drains are a widespread problem.
Inflow is an immediate response to a precipitation event, with responses occurring within
minutes to hours following an event. Inflow causes sharp peaks in sewer flows, with
limited duration. Inflow usually is followed by, and sometimes combined with, rapid
infiltration. Inflow sources are typically directly connected catch basins, roof drains, and
manholes in ditches.
For the purpose of quantifying potential removable I/I, no division was made between
base infiltration and rapid infiltration. Both types of infiltration are caused by similar
types of problems in the collection system, and future remediation techniques are likely
to address both problems equally. When identifiable, inflow components were separated
and the magnitudes of the impervious surfaces contributing inflow to the drainage basins
were estimated.
The data were reduced and analyzed for each zone, and the flow monitoring results are
summarized in Table 2-1. A detailed discussion of the flow monitoring results from each
zone follows.
TABLE 2-1

Flow Monitoring Summarya
March 2007
Average
Observed
Flow
(mgd)
[% Total]

Peak
Observed
Flow
(mgd)
a
[% Total)

Peak
Observed
Infiltration
(mgd)

Peak
Infiltration
per acre of
Service Area
(gpd/acre)

Estimated
Inflow
Magnitude
(mgd)

Estimated
Inflow
Impervious
Area
c
(acres)

I Lincoln Basin

0.95 [27%]

3.30 [35%]

1.65

2,090

1.45

3.1 To 5.2

Ii Upper Ella Basin

0.50 [14%]

1.83 [19%]

1.1

6,077

0.58

no datad

Iii Lower Ella Basin

0.27 [8%]

1.90 [20%]

0.6

5,940

1.2

5.4

Iv Boyer Basin

1.1 [31%]

1.9 [20%]

1.0

5,380

0.5

no data

V First Avenue Basin

0.69 [20%]

2.80 [30%]

1.1

3,956

0.9

2.4 To 2.9

3.51

9.5b

5.45

4,688

4.63

7.8 To 13.5

Zone

Total

d

a. Based on monitoring conducted from March 12, 2005, to April 19, 2005
b. Based on peak flow from WWTP Influent chart recorder from March 27, 2005
c. Based on calculations of flow-monitored inflow events in relation to monitored precipitation events; based on
Q=CiA, where Q=inflow volume, C=1, i=rainfall total in inches, A=area of impervious surface
d. Flow monitoring manhole surcharged in Zone IV (Site 4) and Zone II (Site 6) during rainfall event of
March 27, 2005, causing attenuation of inflow in the collection system; no calculations made to separate
infiltration and inflow
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2.2.3

Results - Zone I

A plot of the flow monitoring data for Zone I is shown on Figure 2-4. The average flow
from Zone I ranged between 0.7 and 2.3 mgd. Peak flow during the period was
approximately 3.3 mgd and likely was caused by I/I entering the system from the March 27
rainfall event. The flows exhibited a strong diurnal variation during dry weather, with low
flows occurring between 12:00 a.m. and 3:00 a.m. During wet weather flows, diurnal
fluctuations became less pronounced.
Early morning low flow conditions prior to March 26 were approximately 250,000 gpd.
Following the rainfall on March 27, the early morning base flow increased to approximately
1.9 mgd, indicating a rapid infiltration component of approximately 1.7 mgd.
An analysis of the inflow event observed on March 27 (peak = 2.4 mgd, total volume =
28,300 gallons) and a second, smaller inflow event (3.25 mgd, 35,300 gallons) on April 1
indicates that approximately 3.1 to 5.2 acres of impervious area are contributing inflow in
the First Avenue basin.

2.2.4

Results - Zone II

A plot of the flow monitoring data for Zone II is shown on Figure 2-5. The average flow
from Zone II ranged from 0.02 to 1.75 mgd. Peak flow during the period was
approximately 1.83 mgd and likely was caused by I/I into the system from the March 27
rainfall event. The flow monitoring manhole surcharged in Zone II (Site 6) during that
event, which attenuated the peak flow. No calculations were made to separate I/I. Dry
weather flows exhibited a strong diurnal variation, with low flows occurring between
12:00 a.m. and 3:00 a.m. Wet weather flows had no discernable diurnal variation,
indicating the zone was dominated by I/I.
Early morning flows prior to March 27 were approximately 0.15 mgd. Following the rainfall
on March 27, the early morning base flow increased to approximately 1.20 mgd.
Therefore, infiltration is estimated as approximately 1.10 mgd, based on the rise in early
morning base flows.
No discernable inflow events were observed in this zone. However, based on quick
response of flows to rainfall (1 to 3 hours), the difference in peak infiltration likely is due
to inflow, which caused surcharging in the system.

2.2.5

Results - Zone III

A plot of the flow monitoring data for Zone III is shown on Figure 2-6. Flow from Zone III
was determined by combining the flow from Sites 2 and 3, then subtracting the recorded
flow from Zone II (Site 6). Data from all three sites were available only between
March 18, 2005 and April 16, 2005, but the peak rainfall event of March 27 was captured.
The flow from Zone III generally ranged from 0.10 to 0.75 mgd. Peak flow during the
period was approximately 1.90 mgd and was due to a pronounced inflow event. The
calculated flows for Zone III did not have a strong diurnal fluctuation; however, the
original source data for Sites 2 and 3 exhibited a strong diurnal variation with low flows
occurring between 12:00 a.m. and 3:00 a.m. Early morning flows for Zone III generally
ranged from 0.10 up to 0.80 mgd, suggesting that the area is experiencing a peak
infiltration of 0.70 mgd.
An analysis of the inflow event (peak = 2.6 mgd, total volume = 98,000 gallons) observed
on March 27 indicates that approximately 5.4 acres of impervious area are contributing
inflow in Zone III.
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2.2.6

Results - Zone IV

During the rainfall event observed on March 27, the flow monitoring manhole surcharged
due to a root-ball in the downstream line. This caused flows to back up into the monitored
manhole and several other manholes upstream. The result was attenuation in the flows,
making it difficult to delineate and quantify the impact due to inflow. The surcharging of
the manhole likely resulted in erroneous flow monitoring data.
Total flow monitoring data indicated total flows nearly 40 percent higher than those
measured by the influent Parshall flume. As discussed, the Boyer Basin surcharged during
the March 27 precipitation event due to a root-ball in the line downstream of the flow
monitoring site. This caused water depths of nearly 60 inches in the flow monitoring
manhole and full-pipe flow. Currents in the manhole likely caused the flow meter
calibration to become increasingly erroneous as the system surcharged, thus monitored
flows were much higher than actual flows coming from this basin. To correct for this
error, calibration for Sites 1, 2, 3, 5, and 6 were assumed reasonable, and I/I parameters
for Site 4 were adjusted to match the WWTP influent Parshall flume. This adjusted data
was subsequently used for the I/I evaluation of the Boyer Basin.
A plot of the adjusted flow monitoring data for Zone IV is shown on Figure 2-7. The
average flow from Zone IV ranged between 0.5 and 2.0 mgd. Peak flow during the period
was approximately 1.9 mgd and likely was caused by a combination of I/I into the system
during the March 27 rainfall event. The flows exhibited a strong diurnal variation during
dry weather, with low flows occurring between 12:00 a.m. and 3:00 a.m.
Early morning flows from March 22 to March 25 were approximately 0.50 mgd. Following
the rainfall on March 27, the early morning base flow increased to approximately 1.5 mgd.
Therefore, infiltration is estimated as approximately 1.0 mgd, based on the early morning
base flows of March 27.

2.2.7

Results - Zone V

A plot of the flow monitoring data for Zone V is shown on Figure 2-8. The average flow
from Zone V ranged between 0.5 and 1.75 mgd. Peak flow during the period was
approximately 2.8 mgd and likely was caused by inflow into the system from the March 27
rainfall event. The flows exhibited a strong diurnal variation during dry weather, with low
flows occurring between 12:00 a.m. and 3:00 a.m.
Early morning flows prior to March 16 were at or below 0.10 mgd. Following the rainfall on
March 27, the early morning base flow increased to approximately 1.2 mgd, indicating an
infiltration component of approximately 1.1 mgd.
Two inflow events were identified in Zone V. The first occurred on March 27, with a peak
of 2.75 mgd and a volume of 28,300 gallons. A second, smaller inflow event occurred on
April 1, with a peak of 1.6 mgd and a volume of 9,520 gallons. These events indicate that
approximately 2.4 to 2.9 acres of impervious area are contributing inflow in the
First Avenue basin.

3

Potential I/I Reduction

Probable reductions in I/I are based on the flow monitoring conducted during spring 2005,
when the average WWTP flow was 3.51 mgd, the peak day flow was approximately
8.26 mgd, and the peak-hour flow was approximately 9.5 mgd. Daily flows were compared
to flow records from 1998 through 2005. During that period, the peak observed flow was
11.0 mgd. The flow monitoring period, therefore, captured flows that were 86 percent of
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previously observed peaks. These flows are still below the design flow of 14.7 mgd, used
in the 1982 upgrade. Such wet periods do result in higher levels of I/I, but the percentage
of I/I from each zone is assumed to remain constant. I/I reduction strategies noted in this
section are not prioritized.

3.1

Zone I Potential I/I Reduction

The flow monitoring results from spring 2005 indicate a peak infiltration component of
approximately 1.7 mgd in the Lincoln Interceptor basin. Discussions with City staff
indicate this I/I likely is coming from the main Lincoln Interceptor, probably due to
adverse soil conditions and differential settlement at manholes combined with weak pipe.
The manholes have been observed to move vertically (fractions of an inch to inches) as
the surrounding soils saturate and dry throughout the year. This movement has caused the
pipe to crack near the manholes, to relieve the stress. The pipe used for the main Lincoln
trunk line is a spiral-reinforced PVC pipe. As this pipe cracks due to the internal stresses,
the crack propagates away from the manhole along the spiral seam, in some cases 10 to
15 feet from the manhole, creating potential infiltration sites. The City has replaced
several of these broken sections of pipe along the trunk line; however, numerous
compromised areas still exist. Additional replacements appear justified, based on
structural concerns of the pipe and the potential for infiltration. No data set is available
to specifically quantify the infiltration reduction possible with such replacement.
This zone also appears to be experiencing some minor inflow during rainfall events. A
detailed inflow study should be performed on this zone, using the following steps:
• Perform additional flow monitoring within the basin by subdividing the drainage basin
studied in 2005 into several sub-drainage basins (This step is intended to focus efforts
on the worst sub-basins to identify potential inflow sources in the next steps.)
• Perform smoke testing in those sub-drainage basins evidencing inflow events and
document specific inflow sources (e.g., the number and location of catch basins and
roof drains).
• Evaluate the potential contribution of sump pumps and foundation drains through
spring video inspection.
• Perform dye testing and develop implementation plans for disconnecting sources.
• Prioritize sources to be removed, based on costs and potential inflow magnitude.
Rehabilitation of the cracked pipe sections, and identification and removal of inflow
sources may result in reducing peak flows by approximately 0.50 mgd in Zone I.

3.2

Zone II Potential I/I Reduction

The flow monitoring results from spring 2005 indicate a peak infiltration component of
approximately 1.1 mgd in the Upper Ella drainage basin. Discussions with City staff and
past smoke testing results (Ruen-Yeager, 1995) do not indicate any obvious inflow sources.
Furthermore, the flow monitoring data did not show any pronounced inflow events.
This zone likely is experiencing rapid infiltration with minor inflow due to widespread
physical deterioration of the system. With a peak infiltration of 6,077 gpd/acre, the zone
is the longest infiltration contributor based on service area; however, at 14 percent of the
total system flow, magnitude of infiltration in relation to other drainage basins is
relatively small and I/I reduction projects may be more successful in other zones. Regular
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closed-circuit television (CCTV) inspections should continue in this zone to identify
deteriorating pipe conditions and potential sump pump connections/foundation drains
that could be allowing infiltration to enter the collection system.
Flows in this basin should continue to be monitored periodically as the system continues
to age, to determine if infiltration is increasing.

3.3

Zone III Potential I/I Reduction

The flow monitoring results from spring 2005 indicate a peak infiltration component of
approximately 0.70 mgd in the lower Ella drainage basin, with a pronounced inflow event
on March 27. Discussions with City staff, flow monitoring, and past smoke testing results
(Ruen-Yeager, 1995) indicate that inflow sources are present within this zone.
Additional flow monitoring to focus on sub-drainage basins with inflow appears
unwarranted because the drainage basin is relatively small. However, the following steps
are recommended to identify inflow sources and removal strategies:
•
•
•
•

Perform smoke testing in this zone to document specific inflow sources
Perform dye testing and develop implementation plans for disconnecting sources
Prioritize sources to be removed based on costs and potential inflow magnitude
Evaluate the potential contribution of sump pumps and foundation drains through
spring video inspection

Infiltration in this zone appears to be the result of general deterioration in the system and
is minor relative to the total collection system flows. A significant infiltration reduction in
this zone does not appear likely. Regular CCTV inspections should continue in this zone to
identify deteriorating pipe conditions that could be allowing infiltration to enter the
collection system. Identification and removal of inflow sources may result in reducing
peak flows by approximately 0.70 mgd.

3.4

Zone IV Potential I/I Reduction

The flow monitoring results from spring 2005 indicate a peak infiltration component of
approximately 1.5 mgd in the Boyer Interceptor basin, with no discernable inflow events.
Therefore, this basin appears to be experiencing widespread infiltration, accounting for
31 percent of the total collection system flow. As mentioned previously, this will need to
be verified with additional wet weather flow monitoring, following removal of the rootball that is plugging the line.
As this zone is experiencing some minor inflow during rainfall events, the City should
verify that the previously identified inflow sources (Ruen-Yeager, 1995) have been
disconnected and document sources that still exist.
The primary problem in this zone appears to be infiltration on a flow per acre basis.
Following a precipitation event, the flow takes several days to return to its previous level.
This suggests that the flow is entering the system deeper in the ground, due to saturated
soil conditions that are impacting mainlines and deep laterals.
Mainline rehabilitation is much less expensive than service lateral reconstruction, which
requires entering homeowners’ property and reconstruction of sidewalks and landscaping.
This zone should be targeted for mainline rehabilitation projects. This rehabilitation
effort should proceed with the following steps:
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• Perform flow monitoring within the basin, subdividing the drainage basin into several
minor drainage basins (This analysis will isolate the sub-basin and general location of
potential inflow sources.)
• Utilize flow monitoring data to identify areas that are experiencing higher infiltration
relative to length and diameter of mainlines serving the sub-basin
• Review City maintenance records to identify severe problem areas
• Perform additional CCTV inspection of trunk lines (greater than 10 inches") and
collector lines (less than 10 inches) to further identify severe problem areas
• Evaluate options for rehabilitation of mainline and manholes (i.e., slip lining, opentrench reconstruction, cured-in-place pipe lining, etc.)
Complete rehabilitation of mainlines, manholes, and service lateral connections to
mainlines (no lateral rehabilitation) and identification and removal of inflow sources may
result in reducing peak infiltration by approximately 25 percent in this zone, or 0.25 mgd.

3.5

Zone V Potential I/I Reduction

The flow monitoring results from spring 2005 indicate a peak infiltration component of
approximately 1.1 mgd in the First Avenue Interceptor basin, with identifiable inflow
events and peaking factors in excess of 6:1. A detailed I/I study should be performed on
this zone, using the following steps:
• Verify that the remaining inflow sources (previously identified in this basin during the
1995 smoke testing) have been disconnected, and document which sources still exist
• Perform flow monitoring within the basin, subdividing the drainage basin into several
minor drainage basins (This analysis will isolate the sub-basin and general location of
potential inflow sources, and probable infiltration for each of the sub-basins.)
• Evaluate which sub-basins are contributing excessive infiltration
• Perform additional smoke testing in sub-basins with potential inflow sources, to locate
and document specific inflow sources
• Evaluate the potential contribution of sump pumps/foundation drains through spring
video inspection
• Perform dye testing and develop implementation plans for disconnecting sources
• Prioritize sources to be removed, based on costs and potential inflow magnitude
Several areas along the main trunk in the southeast portion of Sandpoint have been noted
by City staff as having major obstructions (recurring root-balls) with broken and offset
pipe joints. These known problems should be targeted for replacement, to reduce
infiltration into the system. A more detailed infiltration identification project in this zone
appears warranted, given the amount of infiltration compared to the entire collection
system. Regular CCTV inspections should continue in this zone, to identify deteriorating
pipe conditions that could be allowing infiltration to enter the collection system.
The primary recommendation for Zone V is identification and removal of inflow sources,
which may result in reducing peak flows by as much as 1.0 mgd.
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3.6

Summary of Reasonable I/I Removal

The preceding discussions are summarized in Table 3-1. Based on observed flows in spring
2005, the potential reduction of peak infiltration and inflow in the system is estimated at
2.45 mgd, or 24 percent.
TABLE 3-1

Reasonable I/I Removal Summary
March 2007

Zone

Current Contribution to
Peak Infiltration
(mgd) [% of total]

Current Contribution to
Peak Inflow
(mgd) [% of total)

Potential I/I Removal
(mgd)

I

1.65

[31]

1.45

[31]

0.50

II

1.1

[20]

0.58

[13]

---

III

0.6

[11]

1.2

[26]

0.70

Inflow

1.1

IV

1.0

[18]

0.5

[11]

0.25

Infiltration

1.25

V

1.1

[20]

0.9

[19]

1.0

Inflow and
infiltration

1.0

Total

5.45

4.63

2.45

Infiltration

Remaining
Peak I/I
(mgd)
2.6
1.68

7.63

The City should consider having a target point that establishes when the search for I/I
ceases because of the extensive amount of work that is required to identify and document
inflow sources. One reasonable criterion is the US EPA standard that states I/I during a
storm event should not create flows to the WWTP that exceed 275 gpcd (US EPA, 1991).
Flows greater than this are considered excessive and, based on USEPA’s comments, such
systems should have additional studies to identify I/I sources. Assuming the City currently
has 6,829 residents, the peak WWTP flow should be less than 1.9 mgd during storm
events. Current dry weather flows exceed this value; therefore, this standard may not be
applicable for the City.

4

Likely Future Infiltration

During dry weather conditions, infiltration currently contributes over half of the total flow
to the WWTP. Extensions of the existing collection system are expected to contribute
much less infiltration, due to improved construction methods and materials. The new
sewer can be expected to deteriorate over time, as gaskets age, new connections are
made, and repairs are made in the main line or service lines. To assess the potential
impact of such deficiencies over time, existing collection system zones were reviewed to
identify age versus peak observed infiltration per acre, using the 2005 flow monitoring
data. Table 4-1 includes the approximate service area for each zone, infiltration
contribution per acre of service area, and estimated age, based on discussions with
City staff.
Based on this data, a plot of infiltration per acre versus collections system age was
developed for each zone and is shown on Figure 4-1. The shaded region in the figure
shows the band of probable infiltration experienced by the existing collection system.
Based on this band, the range of probable infiltration at the 20-year design point ranges
between 2,150 gpd/acre and 3,500 gpd/acre. Using the US EPA guidance of 275 gpcd and
assuming nine persons per acre (R4 zoning), the maximum allowable I/I is 2,475 gpd/acre.
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By comparison, the Kootenai-Ponderay Sewer District has infiltration ranging from 300 to
700 gpd/acre. The majority of that system is less than 35 years old and has similar soil
conditions, but the sewers are generally shallower than in the City.
Based on this data, affected seasonal infiltration is expected to generate 200 to
250 gpd/acre in areas of new construction. Considering the challenging soils in this area, a
value to 300 gpd/acre for average day with a peak day infiltration of 500 gpd/acre is
recommended for planning purposes in collection system extensions in the City and the
ACI.
TABLE 4-1

Collection System Infiltration versus System Age
March 2007
Peak
Observed
Infiltration
(mgd)

Zone Service
Area
(acres)

Peak Infiltration
per acre of
service area
(gpd/acre)

Estimated Age of
Collection System
Zone
(years)

I – Lincoln Basin

1.65

790

2,090

10 to 20

II – Upper Ella Basin

1.1

181

6,077

35 to 55

III – Lower Ella Basin

0.6

101

5,940

40 to 60

IV – Boyer Basin

1.0

186

5,380

70 to 95

V – First Ave. Basin

1.1

278

3,956

70 to 95

Zone

a

WWTP Flow

5.45

Average = 4,688

a. Based on WWTP influent chart recorder.

5

References

City of Sandpoint Collections System Staff, Rod Berget and Rick Larsen, Personal
Communication, 2005.
Ruen-Yeager and Associates, Inflow Analysis, December 1995.
U.S. Environmental Protection Agency (US EPA), Sewer System Infrastructure Analysis and
Rehabilitation, EPA/625/6-91/030, 1991.

TM 2 – PAGE 12

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 2: COLLECTION SYSTEM INFILITRATION AND INFLOW EVALUATION

Insert Figures
Figure 1-1

Existing Collection System Schematic

Figure 2-1

Flow Monitoring Sites and Drainage Basins

Figure 2-2

Flow Monitoring Summary

Figure 2-3

I/I Definition Sketch

Figure 2-4

Zone I Flow Monitoring Results

Figure 2-5

Zone II Flow Monitoring Results

Figure 2-6

Zone III Flow Monitoring Results

Figure 2-7

Zone IV Flow Monitoring Results

Figure 2-8

Zone V Flow Monitoring Results

Figure 4-1

Peak Infiltration per Acre versus System Age

TM 2 – PAGE 1

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 2: COLLECTION SYSTEM INFILITRATION AND INFLOW EVALUATION

Appendix A
Lift Station Data

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 2: COLLECTION SYSTEM INFILITRATION AND INFLOW EVALUATION

Appendix B
Flow Monitoring Data Sheets

TECHNICAL MEMORANDUM NO. 3

City of Sandpoint Wastewater Facility Plan

Collection System Model Development
and Evaluation

March 2007

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 3: COLLECTION SYSTEM MODEL DEVELOPMENT AND EVALUATION

Contents
1

2

3

Collection System Model Development and Calibration................................................. 1
1.1
Introduction......................................................................................................... 1
1.2
Base Map ........................................................................................................... 1
1.3
Sanitary Sewer Map and Database.................................................................... 1
1.4
Model Development............................................................................................ 1
1.4.1 System Layer................................................................................................2
1.4.2 Service Area Layer .......................................................................................5
1.4.3 Land Use Layer ............................................................................................6
1.5
Model Calibration................................................................................................ 8
Collection System Evaluation ......................................................................................... 9
2.1
Flow Parameters for Modeling and Flow Projections ......................................... 9
2.1.1 Existing Collection System Evaluation .........................................................9
2.1.2 Expanded (Future) Collection System Evaluation ........................................9
2.2
Existing Collection System Capacity Evaluation .............................................. 10
2.2.1 General.......................................................................................................10
References ................................................................................................................... 12

Figures
Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 1-11
Figure 1-12
Figure 1-13
Figure 1-14
Figure 1-15
Figure 2-1
Figure 2-2
Figure 2-3

Lincoln Basin Site 1, MH 1427, Base Wet Weather, March 24-25
Ella Basin Site 2, MH 2512, Base Wet Weather, March 24-25
Ella Basin Site 3, MH 2415, Base Wet Weather, March 24-25
Boyer Basin Site 4, Base Wet Weather, March 24-25
First Avenue Basin Site 5, Base Wet Weather, March 24-25
Ella Basin Site 6, Base Wet Weather, March 24-25
Base Wet Weather, Comparison of Model and WWTP Influent Flume
Lincoln Basin, MH 1427, Wet Weather, March 27-28
Ella Basin Site 2, MH 2512, Wet Weather, March 27-28
Ella Basin Site 3, MH 2415, Wet Weather, March 27-28
Boyer Basin Site 4, Wet Weather, March 27-28
First Avenue Basin Site 5, Wet Weather, March 27-28
Ella Basin Site 6, Wet Weather, March 27-28
Comparison of Model and WWTP Influent Flume
System Diurnal Curves
Existing System Pipe Size
SCS 10-Year, 24-Hour Hyetograph for Sandpoint, Idaho
Existing System d/D

Tables
Table 1-1
Table 1-2
Table 2-1
Table 2-2

Depth Over Diameter Ratios for Future Design Pipes
Design Invert Drop Through Manholes
24-Hour Precipitation Events for Sandpoint, Idaho
Existing Lift Station and Force Main Evaluation

Appendices
Appendix A – Land Use Characteristics

20-05-035

TM 3 – PAGE i

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 3: COLLECTION SYSTEM MODEL DEVELOPMENT AND EVALUATION

1

Collection System Model Development and Calibration

1.1

Introduction

An important part of the City’s master planning effort was to gain an understanding of its
collection system. A hydraulic model of the sewer system was developed to evaluate the
capacity of the existing sewer collection system and establish a tool for planning future
expansions. Hydra 6.3 sewer modeling software (developed by Pizer, Inc.) was used to
create the model.
It is important to understand that there are many acceptable ways to develop a sewer
model. A computer model of a sewer system is based on assumptions that characterize the
area and system under study. The assumptions used in a model are typically based on flow
monitoring, learned characteristics of the system, and a general knowledge of sewer flow
characteristics gained through past experience with monitoring flows and modeling other
sewer systems. Consequently, development of this model was based on discussions with
City staff as well as J-U-B ENGINEERS modeling philosophy and past experience.

1.2

Base Map

Existing City maps and record drawings were used to develop a reference base map
showing streets, property boundaries, and water bodies. This base map was used as the
basis of the model for establishing sewer alignments, land use areas, and drainage basin
service areas.

1.3

Sanitary Sewer Map and Database

The gravity sewer collection and pumping systems were inventoried using maps,
construction drawings, field reconnaissance, and discussions with City staff. The data
gathered included pipe size and material, length, diameter, invert and rim elevations, and
pipe characteristics. A GPS survey was used to gather rim and invert elevation data for
approximately 70 manholes. Not all manhole rim and invert elevations were available. In
those cases, manhole inverts were estimated using minimum pipe slopes from known
elevations.

1.4

Model Development

The City’s 2005 Hydra model was developed with the following four layers:
• System Layer: This layer contains a graphical and informational representation of the
sewer system, as well as a database that holds information about the sewer system
(i.e., length of line, diameter, infiltration, inverts, etc.).
• Service Area Layer: Flow generated through the Land Use Layer is routed into the
system through the Service Area Layer. The Service Area Layer designates which point
in the system the flow from an area is injected.
• Land Use Layer: This layer generates sewer flows by combining flow parameters such
as population, contribution per capita, diurnal curves, and commercial flow.
• Drainage Basin Layer: This layer is used for hydrologic stormwater modeling or
modeling inflow. Although this layer was not used in the Sandpoint model, inflow was
still modeled though the defects database of the System Layer.
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1.4.1

System Layer

The system layer houses physically measurable information about the system, but it also
holds information that requires assumptions as listed below:
a.

Parameter: Manning’s “n”
Description: The roughness factor used in the Manning’s formula
Q = (1.49/n)AR2/3So1/2. The Manning’s formula relates flow in a pipe with the
depth of flow, diameter of the pipe, and the slope of the pipe. Typical “n” values
range from 0.009 for very smooth glass or plastic to greater than 0.016 for unfinished
concrete.
Discussion: A Manning’s “n” of 0.013 is the standard roughness value for sewers. A
slime layer develops on any sewer material in contact with sewage and provides a
consistent roughness, regardless of material.
Model Assumption: Use a Manning’s “n” of 0.013 regardless of material and age.

b.

Parameter: Design Pipe Sizing Methodology
Description: Hydra software has the capability to size future pipes based on several
parameters, including maximum depth of flow/diameter (d/D) of pipe ratio. The d/D
is an indicator of how much of the pipe capacity is being used. When the flow in a
pipe reaches the point where the d/D ratio is greater than the maximum d/D ratio,
the pipe diameter will increase to the next size.
Discussion: In previous models we have used a graduated scale for maximum d/D
dependent on the size of the pipe. The scale originated with the ASCE manual on
design and construction of sanitary sewers (ASCE, 1982) which recommended master
planning sewer systems at a d/D of less than 0.5 for sewers less than 18 inches in
diameter and 0.75 for larger sewers. This allows for a larger safety factor for smaller
sewers where variations in land use and extensions of the service area can have big
impacts on the available capacity of the sewer. The larger sewer lines require a
smaller safety factor because variations in land use tend to balance out over the
larger area served by the larger sewer.
Model Assumption: Use a graduated scale for the maximum d/D as listed in
Table 1-1.

TABLE 1-1

Depth Over Diameter Ratios for Future Design Pipes
March 2007
Size

d/D

Resulting Safety Factor

8"

0.50

2.46

10"

0.55

2.10

12"

0.60

1.83

15"

0.65

1.53

18"

0.75

1.27

>18"

0.80

1.18
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c.

Parameter: Design Pipe Slope Determination
Description: Hydra has the capability to set the slopes of future pipes based on
several parameters, including minimum velocity.
Discussion: Most sewer designs in the region use minimum pipe slopes based on The
“Ten State Standards” (Great Lakes, 2004) minimum slopes rather than velocity. The
use of a minimum velocity may result in master plan slopes that differ from the
slopes used in final design and construction of the master plan line.
Model Assumption: Use “Ten State Standards” minimum slopes rather than velocity
to set the minimum slopes of design pipes.

d.

Parameter: Design Pipe Sewer Match Point
Description: When sewer lines of different sizes meet, Hydra can match inverts,
crowns, or anywhere in-between.
Discussion: Convention and some sewer standards require the design to match the
crowns or the design depths of the sewers to prevent surcharging the smaller line.
Model Assumption: Match crown for simplicity during design and construction and to
reduce the potential of surcharging laterals.

e.

Parameter: Allowable Decreases
Description: Hydra allows the user to select the number of pipe size decreases that
will be allowed in a model simulation. This allows for smaller pipes to be constructed
downstream of larger pipes where additional capacity is gained in the smaller lines
due to increased pipe slope.
Discussion: Decreases are not recommended in smaller lines (less than 24 inches) due
to the tendency of obstructions to lodge at locations where trunk lines decrease in
size. Decreases may be necessary when tying a master planned line into an existing
trunk line, but the Allowable Decreases command does not affect those situations.
Model Assumption: Allowable Decreases = 0.

f.

Parameter: Design Pipe Distance between Manholes
Description: Distance between manholes is determined by the modeler for each
individual case.
Discussion: The distances between manholes may vary but, according to the “Ten
State Standards,” should be limited to 400 feet for lines less than 18 inches in
diameter and 500 feet for lines 18 inches and larger.
Model Assumption: Typically, use 350 feet to allow for manholes at intersections and
on curves.

g.

Parameter: Design Pipe Depths
Description: Hydra allows minimum depths to be set, but maximum depths must be
checked by the modeler.
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Discussion: While the minimum depth may be set within Hydra, care must be taken
to check that a trunk line has sufficient depth to serve to the boundary of its service
area. This can be accomplished by using “check lines” that are added to the model.
“Check lines” are 8-inch model lines extended to locations within a service area that
may be difficult to reach. “Check lines” force the trunk line down, if necessary, to
serve a service area.
Model Assumption: Set the minimum depth at 6 feet and use check lines on service
areas that may require additional depth. Check results for excessive depth (greater
than 25 to 30 feet).
h.

Parameter: MH Drop
Description: Invert drop through manholes of master planned lines.
Discussion: The invert drop through manholes allows for head loss in manholes.
Large-diameter lines are not as likely to have significant head loss through the
manholes, thus the manhole drop can be reduced for large-diameter lines.
Additionally, to account for variability in alignment and topography, additional drop
is added to the manholes. For design pipes, the manhole drop has been added and
includes 0.10 feet of standard drop plus minimum slope times 20 percent of the
length of the upstream line. In some areas, adding an allowance for variability in
topography to the design pipes in order to serve a specific area by gravity may not be
possible.
Model Assumption: Varies from 0.17 to 0.38 feet. Master planned lines are generally
added in 350-foot lengths. Based on these 350-foot pipes, the associated manhole
design drop includes a 20 percent allowance for variability in alignment, as shown in
Table 1-2.

TABLE 1-2

Design Invert Drop through Manholes (to allow for approximately 20 percent increase in length due to meander)
March 2007
Pipe Size
(upstream of manhole)

Manhole Design Drop (feet)
assuming 20 percent allowance for
meander for 350-foot pipes

8"

0.38

10"

0.30

12"

0.25

15"

0.20

18"

0.18

21"

0.17

24"

0.17

30"

0.17

36"

0.17
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i.

Parameter: MH Type
Description: Hydra allows for three types of manholes, depending on the shelf
configuration:
1. Flat bottom, no bench
2. Channeling to one-half the depth of incoming and outlet pipes
3. Channeling to the full depth of the incoming and outlet pipes (This is common for
municipalities and is recommended for new construction. This type of channeling
decreases the head loss through manholes.)
Discussion: The Type 3 manhole with channeling to the full depth of the pipes is the
standard configuration for the Idaho Standards for Public Works Construction
(ISPWC).
Model Assumption: Type 3.

j.

Parameter: Constant Speed Pump Cycle Volume
Description: The cycle volume of a pump station is the volume of the wet well
between the pump off and pump on settings.
Discussion: Hydra performs its calculations in discrete time increments from
6 to 60 minutes. A lift station with a cycle time less than the analysis time increment
will result in a peak flow that has been reduced.
Model Assumption: Increase lift station cycle volumes in the model to allow full
cycles of the lift stations in Hydra during an analysis increment.

k.

Parameter: Future Constant Speed Pump Station Capacity
Description: The capacity of each lift station in the model is set individually.
Discussion: Design of lift stations tend to be based on assumptions that are more
conservative and yield peak flows higher than the Hydra model. A safety factor for
the lift station is desirable to reduce the chance of overloading.
Model Assumption: Set the lift station capacity at least 10 percent higher than the
incoming flow.

1.4.2
a.

Service Area Layer

Parameter: Service Area Size
Description: The area and shape of each service area are determined individually.
Discussion: The service area size should be small enough to provide reasonable
incremental increases in flow along a trunk line but should not be so small that it
unnecessarily increases the complexity of the model.
Model Assumption: Size at 1 to 44 acres for existing system service areas. Future
areas should be added in 40- to 80-acre increments.
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b.

Parameter: Service Area Connection Point
Description: Each service area has a point where it connects on the system.
Discussion: The service area connection point can affect the sizing of the trunk lines.
If the service area is small, the connection point is not as critical.
Model Assumption: In service areas where lateral sewers connect to the tank
predominantly at one location, connect the service area at that point. In service
areas where lateral sewers connect generally along the length of the trunk sewer,
connect at the upper two-thirds of the trunk line.

c.

Parameter: Service Area Delay
Description: Delay of flows for travel time from the service area to the system. The
delay can be calculated based on a velocity and the distance from the centroid of
the service area to the connection point.
Discussion: The service area delay is particularly useful when a service area is not
adjacent to the trunk line. A model assumption of 1.5 ft/s velocity is reasonable,
even though the actual collection system velocities may be higher, because the
travel time is calculated along a straight line and the sewer flows rarely travel
straight to the trunk line.
Model Assumption: Use 1.5 ft/s velocity to calculate delays.

1.4.3
a.

Land Use Layer

Parameter: Population
Description: Population is the estimated number of people in a land use area, both
existing and future.
Discussion: The existing population typically is determined by house counts from
aerial photographs, recent census data, or GIS information. The future population
estimate typically is based on zoning and current development trends.
Model Assumption: Populations are based on house counts from a 2004 aerial
photograph. Areas that have undergone significant growth are checked with site
visits and updated. Future population estimates are based on guidance from the
Draft Impact Fee Analysis developed by Hofman Planning Associates (refer to
Technical Memorandum No. 1, Appendix A), the Comprehensive Plan for the City of
Sandpoint, and current development trends.

b.

Parameter: People per Dwelling Unit (PPDU)
Description: Average people per dwelling unit.
Discussion: This item is not used in the model directly but is used to determine the
population data based on house counts. Average PPDU in Sandpoint based on
2000 Census data was 2.29 PPDU.
Model Assumption: Use 2.29 PPDU.
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c.

Parameter: Flow per Person (Model Parameter CPC)
Description: Average sanitary sewer flow per person (GPCD).
Discussion: During calibration, house counts and population estimates were
developed for specific areas; flow per person and diurnal curves then were adjusted
to achieve model calibration to measure flow monitoring results.
Model Assumption: Set at 115 GPCD in existing and future models for areas within the
service boundary.

d.

Parameter: Residential Diurnal
Description: A diurnal curve is the shape of a type of sanitary flow contribution to
the collection system over a 24-hour period. For instance, a typical residential
diurnal curve has low early morning flows (while residents are sleeping), a morning
peak (when they get up, take showers, and get ready for the day), a mid day low, an
evening peak, and then a return to the early morning low.
Discussion: Model calibration was performed by adjusting a single diurnal curve for
residential areas.
Model Assumption: RES_DIU diurnal curve was used for all residential land use areas
and areas with motels that were modeled as visitor population. This resulting diurnal
curve was named “RES-DIU.” Large schools were added as individual land-use areas
and were given their own diurnal curve named “School”.

e.

Parameter: Commercial Diurnal
Description: A typical commercial diurnal curve has low early morning flows while
residents are sleeping, a sharp rise around 9 to 10 AM, a level period throughout
most of the day and early evening while people are using businesses and restaurants,
then a drop through the late evening to the early morning low.
Discussion: Model calibration was performed by adjusting a single diurnal curve for
commercial and industrial areas in the City. The resulting diurnal curve was named
“COM-DIU.”
Model Assumption: COM-DIU diurnal curve is used for commercial, retail, and
industrial land use areas in the City.

f.

Parameter: Commercial Volume
Description: The average amount of daily commercial flow, in gallons.
Discussion: The commercial flow was based on the zoning and surrounding flows from
an area with similar uses.
Model Assumption: This parameter varies by land use. Model calibration is based on
the assumption of 900 gallons per acre of developed area per day. The developed
area includes buildings and parking lots within a specific land use area. Future
volumes are assumed to increase to 100 percent development for most areas.
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1.5

Model Calibration

During the calibration process, the land use parameters of the model were adjusted
globally, fine-tuning the model to simulate the measured flows. The flow per person for
the City was set to 115 gpcd. The final land use characteristics used in the existing model
are included in Appendix A.
Flow monitoring results were used to perform two separate model calibrations. The first
calibration was completed using “base wet weather” flows. The days used were
March 24-25, 2005. No significant rainfall during this period meant that rapid I/I were
minimal, and plant flows were reasonably low (3.15 mgd). A base infiltration component
was added to each of the drainage basins and combined with sanitary flow to simulate
conditions observed during the flow monitoring period. The “base wet weather”
comparisons of flow-monitored data to the model results for Sites 1 through 6 and the
influent Parshall flume at the WWTP are shown on Figures 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, and
1-7. As shown on Figure 1-1, early morning peak flows at Site 1 were not captured.
However, general slope and average flows were well simulated. Attempts to alter the
model to simulate this early morning peak caused other portions of the model to become
increasingly erroneous.
A second calibration was performed to adjust the model parameters to simulate rapid I/I
conditions during a precipitation event. A heavy rainfall on March 27-28, 2005, caused
treatment plant flows to increase nearly 5:1, thus the observed peak days of March 27-28
were used for wet weather (storm conditions) calibration of the model.
Rapid I/I parameters were adjusted to simulate the flow experienced on March 27-28 at
each of the six flow monitoring sites and the WWTP influent Parshall flume. During the
calibration process, an anomaly was discovered with the flow monitoring data. As the
model was calibrated to the six sites, the total collection system flows predicted by the
model were found to be approximately 40 percent higher than those measured by the
WWTP influent Parshall flume. This raised concern regarding which data was more
reliable.
The specific problem that arose was with the Site 4 (Boyer Basin) wet weather flow
monitoring data. As discussed in Technical Memorandum No. 2 (Collection System I/I
Evaluation), the Boyer Basin surcharged during the March 27 precipitation event due to a
root-ball in the line downstream of the site. This caused water depths of nearly 60 inches
in the flow monitored manhole and a full pipe flow. The flow meter calibration likely
became increasingly erroneous as the system surcharged, and monitored flows appeared
to be much higher than actual flows coming from this basin. Therefore, calibration for
Sites, 1, 2, 3, 5, and 6 were assumed reasonable, and rapid I/I parameters for Site 4 were
adjusted to provide reasonable calibration to the WWTP influent Parshall flume. This
adjustment caused the model to slightly overestimate infiltration in the Boyer Basin and
underestimate the sanitary contribution.
The comparison of flow-monitored data to the model results for the wet period is shown
on Figures 1-8, 1-9, 1-10, 1-11, 1-12, 1-13, and 1-14. Domestic flow contribution, base
infiltration, and diurnal curves established in the base wet weather condition were not
changed.
Overall, Sites 1, 2, 3, 5, and 6 had very good calibration and captured the peak flows well.
Calibration at the WWTP was reasonable and was representative for both the shape of the
system response and the peak observed flows.
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The final diurnal curves used to calibrate the City model are shown on Figure 1-15. The
COM_DIU diurnal curve was used for all commercial, industrial, and retail land use areas.
The RES_DIU diurnal curve was used for all residential land use areas and motels. The
SCHOOL diurnal curve was used for elementary, middle school, and high school land use
areas. All three diurnal curves were also used in the future model.

2

Collection System Evaluation

2.1

Flow Parameters for Modeling and Flow Projections

To analyze the existing collections system, and for modeling expansion of the system and
subsequent required upgrades, the flow parameters used for evaluation must be
established. These parameters are discussed in the following sections.

2.1.1

Existing Collection System Evaluation

Recommendations for modeling and evaluation of the existing collection system:
• Utilize the calibrated collection system model
• Evaluate the existing system capacity based on a 24-hour duration rainfall event in the
Sandpoint area
Various 24-hour precipitation events in the Sandpoint area are shown in Table 2-1.
TABLE 2-1

24-Hour Precipitation Events for Sandpoint, Idaho
March 2007
Return Period
(years)

24-Hour Total Precipitation
(inches)

5

2.2

10

2.6

25

2.9

50

3.2

100

3.6

Source: NOAA Atlas II, precipitation frequency maps, 2005

The design return period that the City chooses to use for evaluation of their system will
reflect the level of inherent risk the City is willing to take regarding sanitary sewer
overflows, flooding, and surcharging the collection system. A 50-year storm has only a
23 percent greater volume than a 10-year storm. Based on reasonable risk, the City has
chosen to evaluate the system based on a minimum of a 10-year return period for the
existing system flows.
• Base Domestic Sanitary Flow = 115 gpcd
• I/I will be used as established in the calibrated model

2.1.2

Expanded (Future) Collection System Evaluation

Recommendations for modeling and evaluating the expanded collection system:
• Evaluate the system capacity based on the expanded model, using the 24-hour rainfall
event with a 10-year return period
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• Base Domestic Sanitary Flow = 115 gpcd, to be used for infill in the existing system and
to account for growth in the expanded system
• I/I in the existing (2005) collection system extents to be modeled as follows:
All inflow sources will be assumed to be removed in all of the existing drainage
basins.
Infiltration will be assumed to be reduced by 24 percent (as discussed in Technical
Memorandum No. 2).
• I/I in the expanded collection system to be modeled as follows:
No inflow sources will be modeled as new construction likely will not permit illicit
storm and roof drain connections.
Infiltration will be added to the expanded system based on a rate of 300 gpd/acre
for average flows and 500 gpd/acre for peak seasonal infiltration (as recommended
in Technical Memorandum No. 2). Although less than existing infiltration, better
construction techniques and materials are expected to be used.

2.2
2.2.1

Existing Collection System Capacity Evaluation
General

The calibrated model was used to evaluate the existing system capacity. Figure 2-1 shows
the line sizes for the major trunk lines, system lift stations, and force mains. Following
discussions with City staff, the effects of a 10-year return period SCS Type II, 24-hour
storm were modeled to evaluate system capacity. The 10-year return period storm has a
total precipitation of 2.6 inches, with a hyetograph distribution (Figure 2-2). The
collection system flows predicted to be generated by such a storm were used for
evaluation of the system capacity. The system was modeled using the base domestic flow
plus infiltration.
The flow depth-to-diameter ratio (d/D) is an indicator of remaining pipe capacity. Lower
numbers indicate greater capacity. Figure 2-3 shows three flow depth-to-diameter ratio
ranges:
Green
Yellow
Red

d/D less than 0.5
d/D 0.5 to 0.85
d/D greater than 0.85

Pipes shown in green are operating within design parameters and have significant
remaining capacity. Pipes highlighted in yellow are at, or approaching, capacity. Pipes in
red are at design maximum capacity and will need improvements, to accommodate
additional flow and, in some cases, to mitigate surcharging of manholes into streets.
The model indicates that much of the existing system is operating at or above capacity in
the Ella, Boyer, and First Avenue Basins during wet weather events. Some areas in the Ella
and First Avenue Basins are experiencing surcharging near street level, resulting in
potential sanitary sewer overflows.
The Lincoln Basin has several localized areas with poor grade, and even adverse grade
along Ontario at the bore under the Spokane International Railing. This grade issue is
creating capacity and maintenance problems that are limiting the ability of this line to
serve additional areas.
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Many of the lines immediately downstream of the discharge of a lift station are
experiencing peak flows that temporarily exceed the capacity of the gravity sewer.
Results of the existing model analysis indicate that much of the collection system is under
very high stress and will require improvement in the near future to increase capacity and
reduce I/I.
The capacity of each of the City’s lift stations was evaluated to determine which
components are experiencing higher stress and which may require additional capacity. A
summary of the existing lift stations is provided in Table 2-2. Based on the evaluation of
the existing lift stations and force mains, most appear to have adequate pumping
capacity. The discharge force mains from Fishback, Westwood, and the South Boyer Lift
Stations are operating at relatively high velocities, greater than 6 to 7 feet per second
(fps). Although high, these force main velocities are not excessive (greater than10 fps). If
these lift stations are upgraded with increased capacity, replacing the force mains to
reduce velocities should be considered. The Sand Creek lift station force main operates at
very low velocities—under 2 feet per second. To provide adequate scour, operators should
operate both pumps at the same time on a regular basis to improve scour.
Additionally, City staff indicated that both the Beach Lift Station and the Lake Lift Station
discharge into a common 6-inch force main, running across the Bridge Street Bridge. This
configuration could not be modeled with Hydra; therefore, each lift station was modeled with
independent force mains. This common discharge creates problems when both pump stations
try to operate at the same time. The Lake Lift Station has much larger pumps than the Beach
Lift Station, overpowering the Beach Lift Station and causing the pumps to run against closed
check valves. This condition results in increased wear on the motors as well as causes the
Beach Lift Station wet well to fill until the Lake Lift Station is finished pumping. If this
problem persists, the wet well at the Beach Lift Station could fill and overflow. A second
issue related to this common force main is scour velocity. Each time the “Lake” lift station is
turned on, the increased flow flushes the line and maintains adequate scour velocities. The
Beach lift station alone does not provide adequate scour velocities in the force main.
TABLE 2-2

Existing Lift Station and Force Main Evaluation
March 2007

(gpm)
300
100
270
150
180
280
70
360
180
180

Peak
Influent
Flowa
0.13
0.11
0.61
0.19
0.04
0.12
0.12
0.13
0.37
0.32

2250

5.01

Capacity
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

200

0.16

OK

Pump Capacity
LS Name
(cfs)
Westwood
0.67
Sandcreek
0.23
Jail
0.61
Pawn Shop
0.33
Cottonwood
0.4
Fishback
0.62
Beach
0.15
Lake
0.8
Bank
0.4
L.P.
0.4
Boyer South:
(Pump 1 and 2)
5.01
Pump 3 = 3.34cfs (reserve pump)
Bristlecone
0.44
a.
b.

Force Main
Diameter
(inches)
4
6
6
4
4
4
6
6
4
4

Velocity
(fps)
7.7
1.2
3.1
3.8
4.6
7.1
0.8
4.1
4.6
4.6

12b

6.4

4

5.0

Based on model output under 10-year, 24-hour SCS Type II storm conditions and existing domestic flows
Force main diameter based on discussions with City staff; not verified
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Appendix A
Land Use Characteristics

G_ID G_TYPE G_NUMDOT G_SIZE LU_AREA RES_POP RES_ACTIVE RES_CPC RES_DIU VIS_POP VIS_ACTIVE VIS_CPC VIS_DIU COM_VOL COM_ACTIVE COM_DIU
2
3
19
2850487
65
366
100
115
RES_DIU
0
0
0
0
0
5
3
12
1126986
26
220
1
115
RES_DIU
0
0
0
0
0
6
3
7
480743
11
94
50
115
RES_DIU
0
0
0
0
0
11
3
11
962539
22
243
100
115
RES_DIU
0
0
0
0
0
12
3
22
3528710
81
1
100
115
RES_DIU
0
0
0
150792
100
COM_DIU
13
3
15
13079392
300
2370
100
115
RES_DIU
0
0
0
0
0
14
3
24
6437342
148
1
100
115
RES_DIU
0
0
0
221670
100
COM_DIU
17
3
13
4093100
94
399
100
115
RES_DIU
0
0
0
84600
20
COM_DIU
19
3
16
4312820
99
350
100
115
RES_DIU
0
0
0
0
0
20
3
11
1862984
43
365
100
115
RES_DIU
0
0
0
0
0
21
3
10
586033
13
15
100
115
RES_DIU
250
100
115
RES_DIU
33625
100
COM_DIU
22
3
10
2112018
48
550
100
115
RES_DIU
0
0
0
0
0
23
3
15
23364030
536
1
100
115
RES_DIU
0
0
0
482400
100
COM_DIU
24
3
9
1758588
40
348
35
115
RES_DIU
0
0
0
0
0
25
3
13
3147231
72
100
100
115
RES_DIU
0
0
0
54126
50
COM_DIU
26
3
23
844264
19
1
100
115
RES_DIU
0
0
0
17442
5
COM_DIU
27
3
26
4472164
103
1
100
115
RES_DIU
0
0
0
92403
5
COM_DIU
28
3
9
2619526
60
508
1
115
RES_DIU
0
0
0
0
0
29
3
14
3441714
79
292
15
115
RES_DIU
0
0
0
0
0
30
3
15
2397785
55
10
100
115
RES_DIU
0
0
0
0
0
31
3
6
1676955
38
326
2
115
RES_DIU
0
0
0
0
0
32
3
24
4042336
93
787
100
115
RES_DIU
0
0
0
0
0
33
3
12
925257
21
1
100
115
RES_DIU
0
0
0
19100
5
COM_DIU
34
3
9
2821518
65
1
100
115
RES_DIU
0
0
0
58293
100
COM_DIU
35
3
12
1396798
32
271
9
115
RES_DIU
0
0
0
0
0
36
3
12
306883
7
61
100
115
RES_DIU
0
0
0
0
0
37
3
12
1386264
32
270
90
115
RES_DIU
38
3
8
1931663
44
1
100
115
RES_DIU
600
100
115
SCHOOL
39
3
16
3709280
85
721
100
115
RES_DIU
40
3
7
197586
5
1
100
115
RES_DIU
400
100
115
SCHOOL
41
3
7
736122
17
1
100
115
RES_DIU
350
100
115
SCHOOL
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1

Introduction and Future Model Assumptions

As discussed in Technical Memorandum No. 3, portions of the existing collection system
currently are experiencing flows at or near capacity. The projected growth at the
build-out condition (expanded boundary) will exceed the capacity of the existing system.
This memorandum describes recommended improvements to the system and presents a
conceptual layout for the expansion to the system that will be required to convey the
projected flows. The assumptions used for the conceptual layout components included:
•

Expanded System Boundary. The City’s sewer boundary will be expanded north to
Selle Road and west to the planning boundary, as established by the City. The eastern
boundary will continue to be defined by Sand Creek for areas north of Highway 200.
Lake Pend Oreille will continue to be the southern boundary (see Figure 1-1 for future
sewer system boundaries). These boundaries were assumed to represent the future
ultimate system boundary.

•

Future Sewer Lines. In the future, sewer lines will be added for areas that are able to
be served by gravity using existing system components (lift stations and extensions of
gravity lines) and new gravity lines. New lift stations will be added as necessary to
serve areas with rolling topography, containing isolated low-lying areas where
minimum bury depths for gravity lines served by existing system components will be
difficult to maintain.

•

Future Trunk Lines. Trunk lines will be added along main road alignments and low
points in the service area. Deeper trunk lines combined with large regionalized lift
stations will be used to minimize the number of small lift stations. Private lift stations
or individual pressure sewer systems still will be necessary in areas with very steep
terrain, at the system’s extremities, and in areas isolated from the existing gravity
sewer system.

1.1

Land Use and Sanitary Flows

The projected land-use layer data for both model scenarios were identical. Domestic
sanitary input was modeled at 115 gallons per person per day and 2.29 people per ERU
(cost per equivalent connection), based on existing densities in the current City limits.
Future land use in areas outside the City limits was modeled, based on the projections and
estimates discussed in Technical Memorandum No. 1.
Unsewered areas inside the existing City limits are projected to fill in at the current
development density of 3.7 ERU/acre.
Infiltration and inflow (I/I) observed during continuous flow monitoring in 2005 were
assumed to remain unchanged in the existing system. Infiltration for future system
components is expected to be lower due to imposed construction methods and will be
assigned a rate of 500 gpd/acre. Land use data for the future model is provided in
Appendix A.

1.2

Collection System

Collection system lines were aligned to take advantage of existing public rights-of-way
and low-lying areas within the service boundaries. The routes of planned trunk lines were
added and included a 20 percent allowance to account for variability in alignment and
topography. This 20 percent allowance assumes an additional 20 percent of line length
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will be required to route lines through subdivisions, and also provides additional flexibility
in the grades for the master planned alignment.
Because of the limited allowance for variability in topography, the routes of the planned
trunk lines are critical. The affects of changing trunk line locations should be thoroughly
studied to maintain capacity and service to outlying areas.
Future lines were evaluated assuming “Ten State Standards” (Great Lakes, 2004) minimum
slopes, a minimum depth of 7 feet at the manholes, and a minimum cover depth of 3 feet
between manholes. The minimum cover depth of 3 feet was used in areas where a gravity
sewer line needed to pass through a low-lying area or at creek crossings.

1.3

Service Areas

The service areas were delineated by natural and/or political boundaries and divided into
approximately 20-80-acre parcels that will drain naturally to the trunk lines. Service area
data for the future model are presented in Appendix B.

2

Expanded System Boundary Future Model Results

2.1

General

Based on discussions with City staff, only those lines in the existing system that will be
operating with surcharging near street-level (during peak wet weather events) were
recommended for replacement. Future maintenance and line replacement activities likely
will reduce I/I and decrease extraneous flows.
In some cases, lines that were immediately downstream of a lift station and were
experiencing only temporary surges were not recommended for upgrades.
In order to verify sufficient depth of a trunk line to serve to the boundary of its service
area, “check lines” were added to the model. “Check lines” are 8-inch model lines
extended to locations within a service area that may be difficult to reach. “Check lines”
force the trunk line down, if necessary, to serve a service area. However, these “check
lines” are not shown, to enhance clarity of the output figures.
Model output data, including planning level rim and invert elevations, pipe slopes, and
alignments, are included in Appendix C. The projected pipe depths and alignments were
based on aerial photographs and a digital elevation model (DEM) provided by Avista
Utilities. This planning level data has an error allowance of up to 5 feet vertically.
Therefore, plan assumptions always should be checked by topographic surveys, prior to
system construction.

2.2

Northern Service Area (North of Fairgrounds to Selle Road)

The Avista DEM did not contain information for the area north of the Bonner County
Fairgrounds. Future lift stations and lines in this area and along Sand Creek were
established by setting the lift station invert elevations approximately 15 feet above the
100-year flood elevation for Sand Creek. The 100-year flood elevation was obtained from
the Flood Insurance Rate Maps (FIRM) for Sand Creek developed by the Federal Emergency
Management Agency (FEMA). Rim elevations were approximated from a digital elevation
model, developed from a global positioning system (GPS) survey of major roads in the
area. This survey was limited to portions of Boyer Avenue, Selle Road, and Brown Road,
and should be checked by a detailed topographic survey prior to system construction.
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The layout of future gravity lines and lift stations was determined, based on minimum
slopes and fixed invert elevations established by the flood plains of Sand Creek and
several of its smaller tributary creeks. These elements generally defined the parameters
used to establish the limits of the gravity sewer and required locations for new regional
lift stations. Due to the long linear nature of this service area, four lift stations will be
necessary, placed in a “cascading” arrangement (one lift station pump will downstream
into a gravity line to the next downstream lift station). Areas lying below the invert of the
lift stations will have to be served by private lift stations or individual pressure sewer
systems. The layout of the collections system in the Northern Service Area is shown on
Figure 2-1.
As an alternative, the City could provide the Northern Service Area with a pressure sewer
system that would have individual grinder pump stations at each residence or business.
These would pump into a single forcemain, varying in size from 4 inches to 10 inches or
larger, that would run from the northern end of the service area near Selle Road and
discharge at the southern end into the new West Side Interceptor (see Section 2.4).
This option would have advantages for the City because operations and maintenance of
the lift stations would be the responsibility of the landowners instead of City-owned
regional lift stations. Also, a deep gravity sewer would not be necessary, and the City
would only have to construct a pressure forcemain that could be buried 5 to 6 feet below
grade. Despite these advantages, pressure sewers generally tend to be problematic, i.e.,
be poorly maintained by homeowners, have increased I/I, and generate quantities of
hydrogen sulfide sufficient to cause damage and excessive corrosion in downstream
manholes and gravity lines. In addition, discussions with IDEQ indicate they are “in favor
of the City operating and maintaining the collection system as much as possible. This
provides a higher degree of public health and water quality protection when compared to
individual homeowners being responsible for portions of the collection system, such as
grinder pumps.” Thus, for planning purposes, using a combination of gravity sewer and
regional lift stations is recommended.

2.3

Lift Stations

The existing lift stations were evaluated based on their capacity to meet projected flows.
Both the Jail Lift Station and the South Boyer Lift Station will require capacity upgrades to
meet the projections. Additionally, several new lift stations will be required to serve the
expanded boundary and some low-lying areas within the current City limits. The
recommended upgrades and required capacity of the new lift stations are presented in
Table 2-1.
In addition to evaluating the pumping capacity, each of the forcemains for the lift stations
was evaluated. The recommended upgrades for existing forcemains and the required
forcemain size for each of the new lift stations are presented in Table 2-2.
The Beach Lift Station and the Lake Lift Station currently discharge into a common
forcemain. A new independent forcemain should be laid from the Beach Lift Station to the
gravity sewer, across the Bridge Street Bridge over Sand Creek.
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TABLE 2-1

Expanded City Boundary-Required Lift Station Capacity Upgrades and Additional New Lift Stations
March 2007
Pump Capacity
Lift Station Name

Future
Required Firm Capacity

(cfs)

(gpm)

(cfs)

(gpm)

Capacity Check

Westwood

0.67

300

0.17

80

OK

Sandcreek

0.23

100

0.19

85

OK

Jail

0.61

270

1.10

500

Inadequate (reserve
pump is operating)

Pawn Shop

0.33

150

0.21

100

OK

Cottonwood

0.4

180

0.17

80

OK

Fishback

0.62

280

0.15

70

OK

Beach

0.15

70

0.13

60

OK

Lake

0.8

360

0.36

165

OK

Bank

0.4

180

0.37

170

OK

L.P.

0.4

180

0.34

155

OK

Existing Lift Stations

Boyer South:

OK

(Pump 1 and 2)
Pump 3 = 3.34 cfs
(reserve pump)

5.01

2,250

8.22

3700

Inadequate (reserve
pump is operating)

Bristlecone

0.44

200

0.17

80

OK

Baldy

-

-

0.36

165

-

West Side

-

-

0.21

100

-

Pine St. #1

-

-

1.79

800

-

Pine St. #2

-

-

0.28

125

-

Schweitzer

-

-

2.83

1270

-

Bronx

-

-

1.65

750

-

Bronx-Selle

-

-

0.95

425

-

Selle

-

-

0.27

120

-

Mountain View

-

-

0.43

190

-

Lake #4

-

-

0.24

110

-

Lake #3

-

-

0.20

100

-

Gooby

-

-

0.23

110

-

New Lift Stations
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TABLE 2-2

Expanded City Boundary-Lift Station Forcemain Evaluation
March 2007

Lift Station
Name

Future L.S.
Capacity
(cfs)

Existing FM
Diameter
(inches)

Existing
Velocity
Diameter
(w/existing FM)
(fps)

Future
Recommended
Diameter
(inches)

Velocity in
New
Forcemain
(fps)

Existing Lift Stations
Westwood

0.67

4

7.7

No Change

No Change

Sandcreek

0.23

6

1.2

No Change

No Change

Jail

1.10

6

5.6

No Change

No Change

Pawn Shop

0.33

4

3.8

No Change

No Change

Cottonwood

0.40

4

4.6

No Change

No Change

Fishback

0.62

4

7.1

No Change

No Change

Beach

0.15

6

0.8

No Change

No Change

Lake

0.80

6

4.1

No Change

No Change

Bank

0.40

4

4.6

No Change

No Change

L.P.

0.40

4

4.6

No Change

No Change

(Pump 1 and 2)
Pump 3 –
3.34 cfs
(reserve pump)

8.22

12

10.5

16a

6.7

Bristlecone

0.44

4

5.0

No Change

No Change

Baldy

---

---

---

4

West Side

---

---

---

4

Pine St. #1

---

---

---

10

Pine St. #2

---

---

---

4

Schweitzer

---

---

---

10

5.2

Bronx

---

---

---

8

4.7

Bronx-Selle

---

---

---

6

4.8

Selle

---

---

---

4

3.1

Mountain View

---

---

---

4

4.9

Lake #4

---

---

---

4

Lake #3

---

---

---

4

2.3

Gooby

---

---

---

4

2.6

Boyer South:

a

New Lift Stations

3.3

a. Existing forcemain diameter, based on discussions with City staff and not verified
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A minimum level of upgrades also should be made to the City’s lift stations, linking them
with a telemetry system. This will allow the system operators to control and monitor lift
station activity with a central online Supervisory Control and Data Acquisition (SCADA)
system. The SCADA system also could be used to coordinate the collection system pumping
to minimize cycling and downstream lift station overloading by attenuating peak flow
events.

2.4

West Side Interceptor

A new interceptor will be required to accommodate new growth. Because much of that
growth is expected to be to the north and west, the new interceptor should be located
west of the existing railroad. This future West Side Interceptor will drain a large portion
of the expanded boundary by gravity west of the current City limits and will accommodate
the Northern Service Area.
The criteria for evaluation of the new interceptor route included:
•

Minimizing directional bores under the railroad

•

Connecting to and replacing existing interceptors that already need size increases to
improve capacity

•

Routing along railroad right-of-way or City-owned right-of-way

•

Maintaining a minimum cover of 3 feet over the interceptor

•

Maximizing the area that can be served by gravity

The southwestern portion of the expanded service area will be pumped through either of
two future lift stations along Pine Street. The Pine Street #1 Lift Station will be the larger
of the two and will serve the majority of this subdivision. Pine Street #2 will serve a
localized, low-lying area that cannot be drained into the Pine Street #1 Lift Station.
Figure 2-2 shows the relative locations of both lift stations.

Alternative No. 1 – Extension of Lincoln Interceptor

Two preferred alternative routes were identified for the new West Side Interceptor. The
first alignment would connect to the existing Lincoln Interceptor at the intersection of
Lincoln Road and Poplar Street, and extend north to Selle Road. This route would require
increasing the size of the Lincoln Interceptor from the connection point downstream to
the WWTP. The alignment and required pipe sizes for Alternative No. 1 are shown on
Figure 2-2.
Advantages of this option:
•

Much of the lower portion of the Lincoln Interceptor is already impacted adversely by
areas with poor grade and even adverse grade at the bore under the Spokane
International Railroad crossing along Ontario Street. This improvement would allow for
the line to be replaced at the proper grade.

•

The forcemains from both of the future Pine Street Lift Stations # 1 and #2 will
discharge into the Lincoln Interceptor at the intersection of Pine Street and Lincoln
Street. The additional flow from these two lift stations will cause capacity problems in
the existing line from this point downstream to the WWTP. Therefore, this portion of
the Lincoln Interceptor would need to be replaced anyway.
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Disadvantages of this option:
•

The Lincoln Interceptor was constructed in the early 1990s and is relatively new. Most
of the interceptor upstream of Pine Street would have adequate capacity to handle
projected future flows (without connecting in the new West Side Interceptor) and
would not require capacity improvements.

•

A large portion of Lincoln Street was recently reconstructed, including new pavement
and curb and gutter from Main Street to Pine Street. Construction of the new
interceptor would require trenching along this newly improved street.

Alternative No. 2 – Extension of Ella Interceptor

The second alternative would be to use the existing Ella Interceptor at the intersection of
Ella Avenue and Main Street and extend it north to Selle Road. This route would require
increasing the size of the Ella Interceptor from the connection point downstream to its
connection with the lower end of the Lincoln Interceptor and subsequently into the
WWTP. The alignment and required pipe sizes for Alternative No. 2 are shown
on Figure 2-3.
Advantages of this option:
•

Much of the lower portion of the Ella Interceptor already is over capacity and
surcharges near street level under storm conditions.

•

The invert of the Ella Interceptor would allow the interceptor to be deepened slightly
at the bore under the Great Northern Railroad. This would give more flexibility in the
alignment upstream, and would provide additional cover and protection at the shallow
railroad crossing.

•

The alignment of the new interceptor along Main Street would allow re-routing of the
upper portion of the Lincoln Interceptor into the new West Side Interceptor at the
intersection of Main Street and Division Street (and subsequently into the Ella
Interceptor). This would result in lower flows in the lower portion of the Lincoln Basin
and allow for the additional flow from the future Pine Street Lift Stations #1 and #2
into the Lincoln Interceptor, without an upgrade.

•

The Ella Basin historically has had high levels of I/I. Pipe replacement in this area
likely would cut these flows.

Disadvantages of this option:
•

The increased length of this option in comparison to Alternative No. 1 would result
from the required interceptor from the intersection of Main Street and Lincoln Street
to the Intersection of Ella Avenue and Main Street.

2.4.1

Recommended Alignment

From the foregoing, the recommended alignment for the new West Side Interceptor is
along the Ella Avenue and Main Street corridors. This option will allow for the re-routing
of flows from the upper portion of the Lincoln Interceptor into the Ella Basin. In so doing,
future capacity issues in the Lincoln Basin will be mitigated. In addition, the required
capacity improvements will be made in the Ella Basin.

TM 4 – PAGE 7

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 4: FUTURE WASTEWATER COLLECTION FACILITIES AND IMPROVEMENTS

The lower portion of the Lincoln Interceptor with adverse grade will need to be
re-constructed to remove the adverse-grade bore and allow for unobstructed flow along
Ontario Street, from the Spokane International Railroad crossing to its intersection with
the new Ella Interceptor.
The recommended layout for the collection system to serve an expanded boundary,
including recommended pipe sizes, is presented on Figure 2-4. Existing system lines that
will require upgrades are identified by color. System lines that will not require upgrades
are shown in grey. Cross-hatching identifies areas that will require private or individual
lift stations. In the figure, 10-inch and larger trunk lines, and 8-inch lines acting as trunks
are shown. Smaller 8-inch side sewers are not shown, for the purpose of clarity.
The projected depths of the new interceptors are color-coded on Figure 2-5.

3
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1

Capital Improvement Program Organization

The Capital Improvement Program for the collection system has been divided as follows:
General improvements to the existing system:
•
•

Remediate areas with excessive infiltration and inflow problems
Recurring maintenance areas with root intrusion and structural problems

System Expansion and Capacity Improvements to the existing system:
•
•

2

Expand the system to serve the expanded future sewer service boundary
Increase capacity in the existing system to handle flows from an expanded service area

General Improvements

The general improvements that will be required in the system were developed through a
process that included an I/I analysis (discussed in Technical Memorandum No. 2) to identify
areas with high I/I, discussion with collection system maintenance staff, TV inspection logs,
and field observation. Using the analysis, the City’s collection system was subdivided into
prioritized sub-basins, with general improvement projects listed for each.
The improvements that were developed are critical to maintaining the longevity of the system
and alleviating system deficiencies. These high priority areas have major recurring
maintenance issues and significant I/I sources (see Figure 2-1). Opinions of probable cost for
each of the recommended system upgrades are summarized in Table 2-1. To show I/I
reduction to date, Figure 2-1 also presents grouting completed over the past few years. A
detailed breakdown of the probable costs is provided in Appendix A.
TABLE 2-1

Opinion of Probable Cost for General Improvements
March 2007
Project

Capital Cost

Phase I Project - Lower Ella Basin

$3,166,800

Phase II Project - Upper Ella Basin

$4,247,500

Phase III Project - First Ave. Basin

$4,432,100

Phase IV Project - Lincoln Basin
Phase V Project - Boyer Basin
TOTAL (all phases)

$832,200
$2,810,400
$15,489,000

Costs include engineering, mobilization, and contingency. The cost opinions are based on
supplier quotations, similar projects, discussions with local contractors, standard construction
cost estimating guides, professional judgment, and local experience. The cost opinions are
based on current (2006) dollars and should be adjusted for inflation accordingly.
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2.1

Phasing and CIP

A potential phasing and implementation plan for these projects is included in Table 2-2. This
phasing plan groups the projects into 5-year phases. Projects have been inflated at 3 percent
per year until the midpoint of construction for each phase.
TABLE 2-2

Collection System Phasing Plan
March 2007
Project Phasing Period
Project
Phase I Project - Lower Ella Basin

2006 to 2011

2011 to 2016

2016 to 2021

2021 to 2026

2022 to 2026

$3,409,700

Phase II Project - Upper Ella Basin

$5,301,700

Phase III Project - First Ave. Basin
Phase IV Project - Lincoln Basin
Phase V Project - Boyer Basin

$6,413,200
$1,396,000
$5,465,200

Notes:
a. Costs do not include financing fees, etc.
b. Costs include 3 percent interest per year to midpoint of project phase.

2.2

Financing and Potential Cost Savings

Based on the City’s current annual collections system budget, adequate funding is unlikely for
all of these projects without drawing on other sources such as bonding or applying for
additional grant funds. However, the City may be able to reduce project costs by:
• Pipe Rehabilitation. Where the main pipe has been adequately sized and is structurally
sound, cured-in-place-pipe (CIPP) or trenchless technology projects may be implemented.
This has the potential of significantly reducing budgeted costs as compared to typical
open-trench construction methods.
• Use of City Crews. The City can continue to utilize its maintenance staff to do point repair
and open-trench replacement projects on deteriorating system lines.
• Public Education. Continued focus on the I/I problem combined with service line
inspection requirements may encourage homeowners to replace their own service laterals
and/or disconnect inflow sources without financial support from the City.
• Bonding and Grants. Revenue bonds and grants will allow larger projects to be
constructed ahead of schedule. This will reduce the impact of inflation and allow larger
projects to be constructed for less. Furthermore, quicker reductions in I/I will lead to
reduced operations and maintenance (O&M) costs at the treatment facility as well as
reduce the size of treatment facility to be constructed.
• I/I Reduction Ordinances. The City can pursue legislation and help to develop ordinances
that will require removal of inflow sources from existing buildings and contributions from
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sump pumps/foundation drains. This process likely will require extensive legal work as well
as cooperation from City officials and public utilities departments.

3

System Expansion and Capacity Improvements

Several major upgrades to the City’s collection system will be required as the collection
system expands west of the current City limits. As was discussed in Technical Memorandum
No. 4 – Future Wastewater Collection Facilities and Improvements, the recommended
alignment for the proposed Westside interceptor would replace the lines in the lower end of
the Ella Basin Interceptor and re-direct flow from the upper portions of the Lincoln Basin
(north of Main Street) into this new “Westside Interceptor” (lower Ella Basin reconstruction).
The Westside Interceptor would extend from Main Street north along the Great Northern
Railroad on the west side of the railroad tracks and will terminate as a 21-inch pipe at the
intersection of Mountain View Road and Great Northern Road. At this point, the lines will
branch into smaller lines that will likely be constructed by new development. The alignment
for the Westside Interceptor is shown on Figure 3-1.

3.1

Phasing and CIP

Depending on financing options, the City may choose to help fund the initial construction of
this interceptor. However, this cost of design and construction ultimately should be borne and
paid for by development. Two separate costs were developed for the interceptor. The first
assumes the WWTP is to remain at the existing site near the Pend Oreille River, the second
that the plant will be relocated to a new location near the intersection of Baldy Road and
Great Northern Road (west of the current City limits). These costs include new pressure lines
to convey flow from the existing plant to the new site, and new pressure lines to return flow
from the new treatment plant site to the existing outfall. Pumping station costs have not
been included here but are discussed elsewhere in association with the WWTP costs.
The following cost opinions are based on supplier quotations, similar projects, discussions
with local contractors, standard construction cost estimating guides, professional judgment,
and local experience. The cost opinions are based on current (2006) dollars and should be
adjusted for inflation at the time of construction. An inflation rate of 3 percent is
recommended for planning purposes.
An opinion of probable cost for the system upgrades and costs for expansion of the
interceptor are summarized in Table 3-1. A detailed breakdown of the probable costs is
provided in Appendix B. Costs include engineering, mobilization, and contingency. The system
expansion projects have not been prioritized or scheduled as the need for the improvements
will be driven primarily by growth as the City limits expand.
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TABLE 3-1

Opinion of Probable Cost for Westside Interceptor Alternatives
March 2007
Capital Cost
(2006 Dollars)

Project
a

Westside Interceptor (outside current city limits)

$2,792,300

Westside Interceptor (inside current city limits)
Alternate A: Existing WWTP site
b

Westside Interceptor (Ella Basin reconstruction) flow to existing WWTP site

$8,851,400

Alternate B: New WWTP Site
Westside Interceptor (Ella Basin reconstruction) flow to new WWTP site

$4,266,100

Pressure Lines (to and from new WWTP site)

$7,194,500

a. This project is required regardless of WWTP location.
b. Flow from the north end of the Lincoln Interceptor will be directed to the west in a new gravity line to the new
WWTP location. The cost reflects this modification and subsequent smaller pipe size required for the lower Ella Basin
reconstruction.

The schedule for each of these projects will be influenced by numerous factors, including:
•

The expectation that more easily developed land will be utilized more quickly, with
steeper and more rugged ground being developed later

•

Growth being contiguous with the expansion of City limits, and projects within the City
limits being required sooner than those farther away (However, project development will
depend more on available land than location.)

•

The possible WWTP relocation and the ultimate location

The City can help minimize impacts by controlling the direction of development. The sewer
system should be expanded by limiting the construction of remote, detached portions of the
collection system or temporary facilities. Controlled growth and expansion will help ensure
that the system is constructed according to the guidelines established in this planning
document.
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1

Collection System Background

Flow and load projections for the wastewater treatment plant (WWTP) are used to identify
current and future capacity limitations in the existing plant, future unit process sizes, and
total plant size and needs through the planning period. These projections are based on:
• Historical data collected at the WWTP
• Population projections within the current City limits and the Area of City Impact (ACI)
(Technical Memorandum No. 1)
• An evaluation of infiltration and inflow (I/I) in the collection system, potential reduction in
the existing collection system, and likely future I/I in new sewered areas
(Technical Memorandum No. 2)

2

WWTP Flows

2.1

Flow History

The City of Sandpoint has experienced significant changes in flow due to I/I in the collection
system. The 1982 Step 1 Wastewater Facilities Plan (Montgomery, 1982) indicated that base
domestic flows were a small portion of the total plant flow, with I/I projected to contribute
approximately 8.0 mgd. These 1982 facilities plan flow conditions were adapted and are
included in Table 2-1.
TABLE 2-1

1982 Facilities Plan Flow Projections
March 2007
1982a

2000b, c

Average Day

Peak Day

Average Day

Peak Day

Domestic Flow (mgd)

0.40

0.90

0.83

2.18

Infiltration (mgd)

1.10

3.10

1.20

3.20

Inflow (mgd)

---

5.00

---

5.00

TOTAL (mgd)

1.50

9.00

2.0

10.38

Percent I/I

73%

90%

60%

79%

a. Adapted from Table 4-9 of the 1982 Facilities Plan
b. Adapted from Table 5-6 of the 1982 Facilities Plan
c. Projected flow based on a population of 10,876; current population approximately 6,829

The preliminary sizing of the headworks facility (1982 Facilities Plan, Table 6-2) and
eventually the hydraulic profile of the facility in the construction drawings were based on a
peak flow of 14.7 mgd, although the derivation is not clear in the facilities plan.
Historical flows from spring 1998 through spring 2005 are shown on Figure 2-1. Available flow
data at the WWTP include influent, effluent, and lab-reported daily totals. The lab-reported
flow is generally the same as the effluent flow data. Discussions with the operators indicate
the influent and effluent flow meters are calibrated monthly. Field measurements made in
the course of this study confirm the meters are calibrated well, yet the influent and effluent
data do not match from mid-2001 to the present by a factor of approximately 1.5. This factor
is close to the conversion factor from million gallons per day (mgd) to cubic feet per second
(cfs), which is 1.547. Upon multiplying the influent data by 1.547, a very good visual fit of the
influent and effluent data was obtained.
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Furthermore, integration of the instantaneous flow measurements on the influent circular
chart recorder matched the total effluent for the day. This indicates that a unit conversion
error may exist on the influent totalizer. Therefore, the effluent data was used throughout
this study.
The current yearly average flow from January 2003 through spring 2005 is 2.79 mgd. However,
current base dry weather flows are on the order of 2.0 mgd. As noted in Technical
Memorandum No. 2, current domestic wastewater flow is estimated to be approximately
0.79 mgd, based on water consumption in the early spring and late fall. This equates to
115 gallons per capita per day (gcpd), based on a current population of 6,829. Flows above
this may be reasonably attributed to I/I.
The peak month flows also were reviewed, utilizing a 30-day moving average. The peak
observed one-month flow was 5.05 mgd, observed between January and February 2003.
Average flows in 2003 were 2.72 mgd. Therefore, the peak month to average month peaking
factor was 1.86, or an increase of 2.33 mgd. Peak month flows also were evaluated for the
months of May through October, when I/I is much less prevalent and seasonal discharge
permit conditions could apply. The resulting peak month to average month peaking factor was
1.35, or an increase of 0.59 mgd. The increases in flow are recommended to be used rather
than the peaking factors when projecting future flows. Most of the flow variations are the
result of I/I in the existing collection system rather than demographics and may be expected
to remain relatively unchanged over time.
Peak observed flows due to I/I for the period 2002 through 2005 were approximately 11 mgd.
The actual peaks during this period are unknown due to the following:
• A portion of the influent above approximately 9.6 mgd (based on the 1983 construction
drawings) is bypassed to the stormwater clarifier prior to measurement at the influent flow
meter.
• Flow records from the metering vault on the stormwater clarifier are not available.
• The rated capacity of the effluent flow meter is 10.4 mgd. Therefore, flows in excess of
10.4 mgd may not be measured accurately.
• A portion of the effluent flow may be bypassed by the effluent pump station due to high
flow conditions in the Pend Oreille River. This bypassed flow is not metered and elapsed
time-of-operation records are not available.
For most plants in northern Idaho, winter and spring 1995/1996 represented the worst flow
conditions on record. The original daily worksheets were reviewed to determine peak flows
during that period. The only recorded bypass events occurred between February 9 and 11,
1996. Average flow to the WWTP during this period was 12.20 mgd, with a peak day flow of
12.8 mgd. Hourly flow data were not available.
The peak observed flow was less than the 1982 projected peak flow conditions. Therefore, a
statistical analysis of the flow data from 2002 through 2005 was undertaken to estimate a
peak day flow to the facility. Reasonable modeling of the data may be obtained by using a
Log Pearsen Type III probability distribution with a weighted skew coefficient of
approximately 1.4. Each year was plotted separately (as shown on Figure 2-2), with a
statistical regression applied to the year 2005 data. The peak day estimated flow was
approximately 14 mgd, which is similar to the design flow utilized in the 1983 construction
drawings.
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The current flow conditions are summarized in Table 2-2.
TABLE 2-2

Current Flow Conditions
March 2007
Average
Day Dry
Weather

Yearly
Average

Peak Month
Observed
Seasonala

Peak Month
Observedd

Peak Day Observed

Peak Day Estimated

Domestic Flow (mgd)a

0.79

0.79

0.79

0.79

0.79

0.79

Total I/I (mgd)b

1.21c

2.00

2.59

4.26

12.01

13.21

2.00

2.79

3.38

5.05

12.80e

14.00f

TOTAL (mgd)

a. Based on water use records as discussed in Technical Memorandum No. 2
b. Determined as the difference between total flow and domestic flow
c. Assumed to reflect base infiltration into the collection system
d. 30-day average flow. “Seasonal” value reflects flows from May 1 through October 31
e. Peak day flow observed on February 10, 1996
f. Estimated peak day flow based on a Log Pearsen Type III statistical regression of the effluent flow data

2.2

Flow Projections

Flows at the WWTP are expected to change in the planning period due to the following
factors:
• Changes in the base domestic flow due to population growth and expansion of the service
area into the ACI
• I/I in the existing collection system
• I/I in new service areas in the ACI
As discussed in Technical Memorandum No. 1, the population served by the WWTP is expected
to increase from 6,829 (current) to 37,171, with build-out into sewered areas of the ACI.
Interim growth to year 2015 and 2025 is projected at 4 percent per year, resulting in
populations of 12,179 and 18,029, respectively. Assuming the base domestic flow remains
similar to the current average of 115 gpcd, the base domestic flow is expected to increase to
the levels shown in Table 2-3.
TABLE 2-3

Base Domestic Flow Projections
March 2007
Current

Year 2015

Year 2025

Build-out

Population

6,829

12,179

18,029

37,171

Base Domestic Flow (mgd)a

0.79

1.40

2.07

4.27

a.. Based on a per capita flow of 115 gpd

Changes in I/I in the existing collection system are difficult to project. I/I noted in the 1982
facilities plan was approximately 8.0 mgd, whereas current levels are 12 mgd or higher. This
is presumably due to a larger present-day service area and continued deterioration of the
collection system lines installed prior to the 1982 study. The City has been active in
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identifying and correcting known I/I sources. Therefore, this process is expected to continue
with three potential outcomes:
• No additional increase will occur in I/I in the existing collection system. The peak day I/I
contribution will remain at 13.21 mgd.
• A reduction in I/I in the existing collection system of approximately 24 percent will occur,
based on the results included in Technical Memorandum No. 2. Therefore, the peak day I/I
contribution will be reduced to 10.04 mgd.
• An aggressive I/I identification and removal program in the existing collection system may
result in a 50 percent reduction of I/I. Obtaining this level of reduction would require
significantly more rehabilitation work than indicated in Technical Memorandum No. 2. If
successful, the peak day I/I contribution is estimated at 6.6 mgd.
Projected I/I in the expanded service area is subject to many factors. Construction materials
and practices have improved considerably, compared to the original collection system
construction in the early 1900s. Initial I/I should be minimal but is expected to increase over
time due to additional connections or repairs in the mainlines, gasket deterioration, and
deteriorating service lines. Based on the analysis and conclusions in Technical Memorandum
No. 2, an I/I component of 300 gallons per day per acre (gpd/acre) will be assumed to occur
in expanded service areas on average, with a peak I/I component of 500 gpd/acre. This
appears consistent with other collection systems in the area and guidance for new sewer
construction (Reynolds and Richards, 1996). For a sewered service area of approximately
4,264 acres in the ACI, this results in an I/I component of 1.28 mgd on average, with a peak of
2.13 mgd.
Population growth in the interim period is assumed for new sewered areas. Therefore,
relative population growth should be used to estimate the relative increase in I/I in the
expanded service area. For example, a 26 percent population increase will result in
26 percent of the total I/I in the expanded service area being realized.
Flow projections for the interim period and at build-out are included in Table 2-4 through
Table 2-6, respectively.
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0.55

Expanded Service
b
Area

0.22
2.83

Expanded Service
c
Area

TOTAL (mgd)

3.62

0.22

2.00

0.55

0.85

Yearly
Average

4.21

0.22

2.59

0.55

0.85

Peak
Month
Seasonal

No Change in I/I

6.09

0.36

4.33

0.55

0.85

Peak
Month
Year
Round

14.97

0.36

13.21

0.55

0.85

Peak Day

2.54/2.2

0.22

0.92/.6

0.55

0.85

Average
Day Dry
Weather

3.14/2.62

0.22

1.52/1.0

0.55

0.85

Yearly
Average

3.59/2.9

0.22

1.97/1.3

0.55

0.85

Peak
Month
Seasonal

5.05/3.9

0.36

3.29/2.2

0.55

0.85

Peak
Month
Year
Round

Reduced I/I (moderate/aggressive)

11.80/8.4

0.36

10.04/6.6

0.55

0.85

Peak Day
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a. Current population of 6,829, with increase of 594 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 4,756 at 115 gpcd, for a total population of 12,179
c. Based on an average I/I component of 300 gpd/acre, and a peak I/I component of 500 gpd/acre, with 17 percent of the total I/I experienced corresponding to
percent of in-fill in the expanded service area
d. Moderate I/I removal reflects a 24 percent reduction in I/I with identical deficiencies from Technical Memorandum No. 2. Aggressive I/I removal reflects a 50
percent reduction in I/I that will require significantly more rehabilitation work.
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2.59
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Peak
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Seasonal

No Change in I/I

7.16

0.76

4.33
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0.92

Peak
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Year
Round

16.04
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13.21
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Peak
Day

3.45/3.1

0.46

0.92/.6
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Average
Day Dry
Weather

4.05/3.5

0.46

1.52/1.0

1.15
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4.50/3.8
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1.15
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Peak
Month
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0.76

3.29/2.2

1.15

0.92
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Month
Year
Round
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12.87/9.4

0.76

10.04/6.6

1.15

0.92

Peak Day
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a. Current population of 6,829, with increase of 1,189 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 10,012 at 115 gpcd, for a total population of 18,029
c. Based on an average I/I component of 300 gpd/acre, and a peak I/I component of 500 gpd/acre, with 36 percent of the total I/I experienced corresponding to
percent of in-fill in the expanded service area

3.74

0.46
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Average Day
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TM 6 – PAGE 7

a. Current population of 6,829, with additional build-out of 2,377 residents at 115 gpcd
b. Build-out from zero service currently to a served population of 27,965 at 115 gpcd, for a total population of 37,171
c. Based on an average I/I component of 300 gpd/acre, and a peak I/I component of 500 gpd/acre, with all of the total I/I experienced corresponding to percent of
in-fill in the expanded service area
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Expanded Service Area
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Day Dry
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March 2007

TABLE 2-6

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 6: WASTEWATER TREATMENT PLANT AND LOAD PROJECTIONS

CITY OF SANDPOINT WASTEWATER FACILITY PLAN
TECHNICAL MEMORANDUM NO. 6: WASTEWATER TREATMENT PLANT AND LOAD PROJECTIONS

3

WWTP Loads

3.1

BOD5 and TSS Loads—General

The 5-day biochemical oxygen demand (BOD5) and total suspended solids (TSS) data from
spring 1998 through spring 2005 were reviewed to identify current loading conditions and
trends. Figure 3-1 shows the loading trends through this period in pounds per day (ppd).
Summaries and projections for loadings are recommended on a pounds per day basis when
high levels of I/I exist because loads will remain relatively consistent, whereas flows and
concentrations will tend to fluctuate considerably with I/I events.
The data show a general upward trend from 1998 through 2005, with the exception of
mid-2000 when a noticeable drop occurred. This reduction in loading appears to be the result
of the closure of a local brewery. The subsequent rise in 2001, which steadied in 2002, is
suspected to be the result of the Litehouse Cheese Factory coming into operation. Therefore,
loading conditions from January 2002 to present are assumed to reflect current baseline
conditions.

3.1.1

BOD5 Loads

The average BOD5 loading from 2002 through 2005 was 3,403 pounds per day (ppd), or
0.50 ppd/capita, based on a population of 6,829. Literature values range from 0.18 to
0.22 ppd/capita, with a typical value of 0.22 ppd/capita. It appears that the City is
experiencing significant organic loading from non-residential sources such as commercial
users, restaurants, and industries. This non-residential load is approximately 0.28 ppd/capita
(1,900 ppd) based on the current population, which more than doubles the load due to typical
residential wastewater. The following two options are available for extrapolating loads for
the interim and build-out conditions:
1. Extrapolate based on a constant 0.50 ppd/capita (At a build-out population of 37,171, the
resulting average yearly load would be approximately 18,600 ppd.)
2. Divide the total load into residential and non-residential sources and assume non-parallel
growth in each sector (Current residential loading of 0.22 ppd/capita would be assumed to
remain constant through the planning period. The current non-residential load of
1,900 ppd would be assumed to grow at a different rate. The City expects these
non-residential loads to double at build-out, based on recent discussions. The resulting
average yearly load is developed in Table 3-1 and was used in this study.)
TABLE 3-1

Projected Average BOD5 Conditions
March 2007
Current Conditions

Year 2015

Population

BOD5
Load
(ppd)

BOD5
Load
(ppd/
capita)

Residential

6,829

1,500

NonResidential

N/A

1,900

6,829

3,400

BOD5
Source

TOTAL

Year 2025

Build-Out Conditions

Population

BOD5
Load
(ppd)

Population

BOD5
Load
(ppd)

18,029

3,966

37,171

8,200

2,375

N/A

2,850

N/A

3,800

5,054

18,029

6,816

37,171

12,000

Population

BOD5
Load
(ppd)

0.22

12,179

2,679

N/A

N/A
12,179

a

b

c

a. The projected load is 125 percent of the current estimated non-residential load.
b. The projected load is 150 percent of the current estimated non-residential load.
c. The projected load is double the current estimated non-residential load.
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Peaking factors on the average conditions were developed based on observed conditions and
literature values. The peak observed month BOD5 load for the period of 2002 through 2005
was 4,636 ppd, resulting in a peaking factor of 1.36. This peaking factor is consistent with
typical literature values and was used in this study. The peak observed day BOD5 load for the
same period was 11,259 ppd, resulting in a peaking factor of 3.3. This peaking factor is higher
than average but is still within a reasonable range for WWTP. Therefore, a peak day factor of
3.3 was used in this study. The resulting BOD5 loading conditions estimated for the interim
and build-out conditions are provided in Table 3-2.
TABLE 3-2

Projected BOD5 Loads
March 2007
Condition

Peaking Factor

Current (ppd)

Year 2015 (ppd)

Year 2025 (ppd)

Build-Out (ppd)

---

3,403

5,054

6,816

12,000

Peak Month

1.36

4,636

6,873

9,270

16,320

Peak Day

3.30

11,259

16,678

22,493

39,600

Yearly Average

Because the two extrapolation methods result in a large range of potential loads (yearly
average loading of 12,000 ppd to 18,000 ppd), the following activities are recommended:
• Monitor loads to the WWTP from known industrial and commercial entities or areas
• Monitor loads to the WWTP from solely residential areas to develop a domestic loading
baseline specific to the City of Sandpoint
• Review actual loading conditions and trends at interim planning points, or sooner if actual
yearly average loads exceed the projected values
• Review laboratory procedures for BOD5 testing to verify that consistent results are
obtained

3.1.2

TSS Loads

The average TSS loading from 2002 through 2005 was 2,206 ppd, or 0.32 ppd/capita based on
a population of 6,829. Literature values range from 0.20 to 0.33 ppd/capita, with a typical
value of 0.26 ppd/capita. Although the per capital TSS loading to the Sandpoint WWTP is
higher than usual, it is within the typical range for TSS loading and was used in this study.
Future loadings will be assumed to remain at 0.32 ppd/capita, without separating the
incoming load into residential and non-residential components.
Peaking factors on the average conditions were developed based on observed conditions and
literature values. The peak observed month TSS load for the period of 2002 through 2005 was
3,363 ppd, resulting in a peaking factor of 1.52. This peaking factor is consistent with typical
literature values and was used in this study. The peak observed day TSS load for the same
period was 10,588 ppd, resulting in a peaking factor of 4.80. This peaking factor is higher
than average but still within a reasonable range for WWTPs. Therefore, a peak day factor of
4.8 was used in this study. The resulting TSS loading conditions for the interim and build-out
conditions are presented in Table 3-3.
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TABLE 3-3

Projected TSS Loads
March 2007
Condition

Peaking Factor

Current (ppd)

Year 2015 (ppd)

Year 2025 (ppd)
b

Build-Out (ppd)

---

2,206

3,897

5,769

11,900c

Peak Month

1.52

3,363

5,924

8,769

18,100

Peak Day

4.80

10,588

18,707

27,693

57,100

Yearly Average

a

a. Based on a population of 12,179 and a per capita loading of 0.32 ppd
b. Based on a population of 18,029 and a per capita loading of 0.32 ppd
c. Based on a population of 37,171 and a per capita loading of 0.32 ppd

3.2

Nutrients/Loading

Influent nutrient loading data is currently unavailable. Therefore, nutrient loadings are based
on typical literature values. These values should be confirmed with additional sampling prior
to process sizing, given the higher than usual BOD5 and TSS loads at the WWTP.
TABLE 3-4

Probable Current and Future Nutrient Loading Conditions
March 2007
Valuea(lbs/day/capita)

Year 2015
c
Average Day
(lbs/day)

Year 2025
d
Average Day
(lbs/day)

Build-Out
e
Average Day
(lbs/day)

Range

Typical

Current
b
Average Day
(lbs/day)

Total Kjeldahl
Nitrogen

0.020-0.031

0.027

184

329

487

1,003

Total
Phosphorus

0.007-0.011

0.008

55

97

144

297

Parameter

a. Metcalf and Eddy, 2003, Table 5-4.
b. Based on a current population of 6,829
c. Based on a projected population of 12,179
d. Based on a projected population of 18,029
e. Based on a projected build-out population of 37,171

4
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1

Introduction and Background

The Sandpoint wastewater treatment plant (WWTP) was originally constructed in 1976 to
provide secondary treatment of sewage prior to discharge to the Pend Oreille River. The
original facility included:
• Screening
• Primary clarification
• Oxidation tower
• Secondary clarification
• Chlorine contact chamber
• Chlorination
• Outfall to Pend Oreille River
• Gravity sludge thickener
• Anaerobic digestion and sludge storing tank
• Sludge drying beds
• Control building
Excessive infiltration and inflow (I/I), due to an aging collection system and high
groundwater conditions, resulted in overloading conditions at the WWTP and poor
performance. A consent decree was originally issued by the U.S. Environmental Protection
Agency (USEPA) in 1978 and finalized in 1981. The final consent decree specified interim
discharge and monitoring guidelines and ultimately resulted in the January 1982 City of
Sandpoint, Idaho: Step 1 Wastewater Facilities Plan (Montgomery, 1982). The upgrades
identified at that time and subsequently implemented included:
• New screening and grit removal
• Addition of a stormwater clarifier downstream of screening and grit removal to handle
peak flows
• Addition of overflow pump system downstream of the primary clarifiers
• Secondary pump station upgrades
• New activated sludge basins
• New return activated sludge (RAS) and blower building
• New chlorine building
• New anaerobic digester and boiler
• Removal of the sludge drying beds and construction of dewatering facilities using a belt
filter press
• Flood stage pumps at the end of the chlorine contact chamber
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• Outfall extension
• New generator building
No major upgrades have been completed at the Sandpoint WWTP since the 1983 upgrades.
Current process schematics of the liquid stream and solids stream are included in
Figures 1-1 and 1-2, respectively.
Sandpoint discharges to the Pend Oreille River under National Pollutant Discharge
Elimination System (NPDES) Permit No. ID-002084-2, issued January 5, 2002. The permit is
scheduled to expire on January 5, 2007. Current permit conditions are summarized in
Table 1-1, and a copy of the current permit is included in Appendix A.
The Sandpoint NPDES Permit is based on a design flow of 3.0 mgd (Section 1.F). This
permit section further requires that when the average annual flow reaches 85 percent of
that value (2.6 mgd), a facility plan and schedule must be prepared for maintaining
adequate capacity and compliance with the specified effluent limits. As noted in
Technical Memorandum No. 6, the current annual average flow is 2.79 mgd, or 93 percent
of the design flow, substantiating this new City of Sandpoint Wastewater Facility Plan (the
plan).
TABLE 1-1

NPDES Permit Summary
Permit No. ID-002084-2
March 2007
Parameter
BOD5

b

TSSb
E. coli Bacteria
Total Res Cl2
pH

Average Monthly Limita

Average Weekly Limita

Daily Limit

30 mg/l

750 lb/day

45 mg/l

1,100 lb/day

--

30 mg/l

750 lb/day

45 mg/l

1,100 lb/day

--

126/100 ml

--

--

--

406/100 ml

0.45 mg/l

--

--

--

1.1 mg/l

Shall be within the range 6.0 to 9.0 standard units

a. Average limits are arithmetic mean, except for bacteriological, which are geometric mean, for the time period.
b. Monthly average BOD5 and TSS shall not exceed 15% of monthly average influent concentration.
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2

Primary Treatment

2.1
2.1.1

Screening
Component Description

Preliminary treatment of the influent wastewater is performed in the headworks, which
consists of a rock box and screening/grinder. Grinding consists of a JWC Environmental
Channel Monster (JWC) and a comminutor. A bypass channel houses a hand-cleaned bar
rack. A gravity fed deodorant system has recently been installed to reduce odors. Influent
samples are pumped to the laboratory directly from the headworks. A photo of the
headworks area is shown in Figure 2-1.
FIGURE 2-1

Headworks Area
March 2007

Headworks Building

Screening/Grinding

Aerated Grit Chamber

Aerated Grit
Chamber

2.1.2

Observed Deficiencies

• The headworks structure is generally in good condition, with the only noticeable
deficiencies being damaged hand-railing sockets caused by freeze-thaw conditions.
• The JWC is the primary grinding unit in service, with screening not frequently used.
Debris is not collected and removed from the waste stream, which results in debris
accumulation in downstream processes.
• During high flow conditions, the grinder is overtopped. This magnifies the problem
because high flows reportedly carry more debris.
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• The lower portions of the grinder assembly in the JWC screen wear out frequently.
Although the manufacturer claims the grinder assembly can be re-stacked to rotate
worn teeth, this has proven unsuccessful. The City currently replaces the grinder teeth
every 5 to 6 years, at a current cost of $12,500.

2.1.3

Capacity

2.2
2.2.1

Grit Removal
Component Description

2.2.2

Observed Deficiencies

The primary unit is the JWC, with a capacity of 4.9 mgd. This unit does not have adequate
capacity to handle current peak flows without overflowing the unit or bypassing a portion
of the flow through the bar rack. Under either circumstance, a considerable amount of
debris, rags, and other material cannot be ground up. Under all circumstances, the
material in the raw sewage is returned to the wastewater flow following grinding. Rags
can, and usually do, recombine into “ropes” in downstream treatment units after
grinding. Most treatment plant operation personnel prefer to remove the material
completely from the wastewater stream with a fine screen system.

The grit removal system consists of an aerated grit chamber downstream of the
screen/grinders and upstream of the primary clarifiers. Two 15-hp blowers are used to
introduce air near the bottom at one side of the basin to create a rolling motion of the
water. The rolling action is intended to keep organic material suspended while allowing
the higher specific gravity grit and sand to settle at the bottom of the basin. Accumulated
grit is pumped to a classifier in the adjacent headworks building for washing and disposal.
The grit chamber and headworks building is shown in Figure 2-1.
• The primary deficiency in this system is the generation of noxious odors due to organic
material in the grit. Odors contained within the building are vented directly to the
north, with no odor control.
• The blowers generally have a life expectancy of three years and are due for replacement.
• The grit classifier shows signs of excessive corrosion and will need replacement in the
near future.

2.2.3

Capacity

2.3

Influent Flow Measurement

The grit chamber has a hydraulic capacity of approximately 14.7 mgd. However, its
performance is compromised at all flow levels compared to current grit removal
techniques. The lower removal efficiency results in operational problems in downstream
units, with considerable grit accumulation suspected in the primary anaerobic digester.
Effluent from the grit chamber is directed either to the stormwater clarifier or to the
primary clarifiers. A majority of the plant flows are routed through the 18-inch Parshall
flume for primary and secondary treatment. The influent flume has a rated free-flow
capacity of 15.9 mgd, provided no backwater effects exist. Field measurements were
taken to assess current calibration of the flume and sensor equipment. The sensor appears
to be properly reading the flow depth based on output on the circular chart recorder, but
a conversion error may exist in the totalizer output.
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2.4
2.4.1

Primary Clarification
Component Description

The primary clarifiers are downstream of the influent Parshall flume and upstream of the
secondary pump station beneath the control building. A division box downstream of the
influent Parshall flume receives raw wastewater, overflow from the gravity thickener and
secondary anaerobic digester, and drainage from the dewatering building. The primary
clarifiers are shown in Figure 2-2.
During most conditions, all influent flow is routed through the primary clarifiers.
However, during peak flow events a portion of the flow is diverted to the stormwater
clarifier. The clarifier drives were replaced several years ago, and the scrapers were
cleaned and painted at that time.
FIGURE 2-2

Primary Clarifiers
March 2007

2.4.2

Observed Deficiencies

• The primary deficiency is frequent plugging in the underflow piping at solids
concentrations above 3 percent solids, based on input from the operators. This often
occurs during the spring when flows are high and additional debris enters the WWTP.
The lines can be cleaned with the plant air compressor, but the cleaning negatively
affects the solids handling components.
• The division box is a source of odors due to the raw wastewater and return flows from
the solids handling processes.
• The piping at the division box is aged and in need of replacement.
• The scraper box on the north primary clarifier needs to be raised.
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2.4.3

Capacity

The capacity of the primary clarifiers when both are in service is approximately 9.5 mgd
based on an overflow rate of 2,000 gallons per day per square foot (gpd/sf). Based on the
process schematic from the 1983 construction drawings, flow to the clarifiers is limited to
approximately 9.3 mgd (4.3 mgd to the aeration basins from the secondary pump station
and a rated capacity of 5.0 mgd in the overflow sump pumps).
Table 2-1 summarizes the primary clarifier loading and performance under current
conditions compared to literature design guidance. With the limiting capacity at 9.3 mgd,
primary clarification can be provided to include a majority of the flows that reach the
treatment plant. During normal flows in the range of 2.5 to 5.0 mgd, the units are loaded
more lightly, allowing good efficiency and removal of suspended solids and BOD5.
The plant currently diverts flow during peak flow periods to the stormwater clarifier.
Maximum day flows from 1998 through 2005 were reported limited to 7.0 to 7.5 mgd.
Based on data available from the facility, up to 50 percent of TSS and BOD will be
removed from the direct discharged bypass clarifier effluent, which will assist in
protection of receiving water (Pend Oreille River) quality. The primary clarifiers could be
expected to remove about 30 percent of influent BOD on a 90th percentile basis. This
performance will be used to assess the capability of the biological treatment system.
TABLE 2-1

Primary Clarifiers Performance Summary
March 2007
Parameter
Diameter (ft)

Actual Condition

Typical Design
Condition

55

Surface Area (sf)

2,375

-

Volume (gal), Each

140,000

-

BOD5 Removal (%)

54% ± 15%

25-40%

TSS Removal (%)

54% ± 15%

50-70%

587

800-1,200

1,960

2,000-3,000

2.6

1.5-2.5

0.72

1.0

Overflow Rate with Both Units in Service (gpd/sf)
Average Flow – 2.79 mgd
a

Peak Day – 9.3 mgd

Hydraulic Residence Time, HRT (hr)
Average Flow – 2.79 mgd
a

Peak Day – 9.3 mgd

a. Peak minus selective diversion to stormwater clarifier allowable for downstream pumping

2.5

Overflow Pumps and Overflow Meter Vault

A portion of the influent wastewater may be diverted, prior to the aeration basins, to
protect the downstream biological process from washout during high flows. The overflow
sump receives primary clarifier effluent that is in excess of the amount pumped to the
activated sludge secondary treatment system. The excess flow enters the pumping basin
by overflowing a divider wall that cannot be adjusted. Two 7.5 hp vertical turbine pumps
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