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OVERVIEW

Background

The City of Bend, Oregon Collection System model was originally built and calibrated in
2005. The model simulations are performed using the InfoSWMM (MWH Soft) software
which utilizes the industry standard SWMM 5 hydraulic engine developed by the
Environmental Protection Agency (EPA). In 2006, the model was used to develop the City
of Bend Collection System Master Plan (CSMP) including a Capital Improvement Program
(CIP) for a full build-out condition and conceptual planning of large sewer interceptors in
North and Southeast Bend. The model was also intended for use in on-going development
review and future alternatives analysis for large interceptor projects.

In 2007, the City of Bend asked CH2M HILL to provide an independent review of the
Collection System Model. During the model review, several recommendations were
provided to improve and further refine the model and CIP. The recommendations are listed
below:

1. Revise the diurnal pattern set-up in the model to avoid multiplication of
weekday and weekend diurnal patterns.

2. Conduct additional flow monitoring during a precipitation event to understand
the system response to infiltration and inflow (1/1) in varied sub-basins.

3. Re-calibrate the model using new flow monitoring data and implementing
sub-basin specific responses to I/I.

4. Perform a storm frequency analysis and select a design storm which meets
Oregon Department of Environmental Quality (DEQ) regulations for
collection system design.

5. Validate the CIP using the newly calibrated model and the selected design
storm.

Based on these recommendations, the City authorized additional gravity flow monitoring. In
July 2007, the firm of Murray, Smith & Associates, Inc. (MSA) was authorized by the City
to re-calibrate the collection system model, perform the storm frequency analysis, and
provide additional analysis on the CIP.
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Purpose

The purpose of this report is to provide documentation on revisions to the City of Bend
Collection System Model and to amend the City of Bend CSMP. The model revisions
include the following:

1. Updates of model loading to reflect 2007 winter time water usage.

2. Model calibration to refine dry weather loading and capture system response
to infiltration and inflow during a storm event.

3. Selection of a design storm event for modeling collection system deficiencies
and improvements.

With the model revisions, the capital improvements identified in the CSMP were re-
evaluated for two planning densities: 2030 build-out and full build-out. This report describes
the assumptions, procedures, and results used to revise the Collection System Model and to
amend the CIP. The report includes the following sections:

Model Calibration

Design Storm Selection

Planning Horizons, Loading, & Cost Assumptions
2030 Build-out CIP Results

Full Build-out CIP Results

arwpnbPE

NOTE: The CSMP is referenced many times in this document. The CSMP referenced in
this document includes the draft CSMP, draft tech memos, lift station master plan, and study
area plans.
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MODEL CALIBRATION

Calibration Theory and Background

Calibration is one of the most important tasks in developing a computer model. Model
calibration consists of adjusting model response to match field data. The logic behind the
calibration procedure is that each step in the calibration is more specific than the previous
step. At the conclusion of each step, the field results are compared with the modeled data to
determine the model’s level of accuracy. Once the desired level of accuracy has been
achieved, the calibration is complete.

In collection system modeling, the calibration level of accuracy is more qualitative than
quantitative. Flow rates measured at each flow monitoring site are visually compared to
model flow rates for an extended period of time. Typically a dry weather period including
both weekdays and weekend days and a wet weather period are selected for model
calibration. The dry weather flows are calibrated first with adjustments to the model loading
and diurnal patterns until field and model flows match. The wet weather flows are calibrated
second with adjustments to wet weather hydrographs and I/l sewersheds (wet weather impact
areas) until field and model flows match during a rain event. Actual precipitation gauge data
is used in the model during the wet weather calibration. Once the wet weather calibration is
completed, additional calibration may be required to increase loading and diurnal patterns to
a peak dry weather day.

The City of Bend contracted with V&A Consulting to perform gravity flow monitoring
during May and June 2007 in 15 sub-basins. During the flow monitoring period, 9 rain
gauges were installed throughout the City to measure precipitation. The flow monitoring
sub-basin boundaries are shown in Figure 1. The sub-basins were selected to represent major
City sewer drainages with an emphasis on understanding the impact of I/l during a rain
event.

07-0895 Murray, Smith & Associates, Inc. Collection System
Draft Report - December 2007 Page 8 of 134 City of Bend, Oregon



L
13|
L
(2
27 £
L '/
12
9
L
e?"ﬁ\)d
8
L
SUB-BASINS

1 e Il
PN 2ENE7 ENE 2
N 3 Il s 13

40009 14
N 5 HE 10 Il 15

-

SW.15TH|

NW 9TH

HW.Ys97

1 L

Lift Station
O Flow Monitor
Road

— Highway 97

BOYD/ACRES,

SE 9TH|

Lo L L
=

,_
el

15

SE15TH

'SE REED'MARKET"

NE27.TH)

FIGURE 1

CITY OF BEND, OREGON

COLLECTION SYSTEM
MODEL SUB-BASINS

3,000 0

SCALE IN FEET

3,000

Figure 1. Flow Monitoring Sub-basin Boundaries, May — June 2007

07-0895

Murray, Smith & Associates, Inc.

Draft Report - December 2007

Page 9 of 134

Collection System
City of Bend, Oregon



The modeling parameters that impact the dry weather and wet weather calibration are
described below:

Dry Weather

The dry weather flow component of the model consists of a daily average load and a
normalized diurnal pattern which tells the model how to adjust the average flow throughout
the day. In the Bend model, daily average flows and diurnal patterns for each sub-basin were
calculated for weekdays and weekend days separately. Initially, the daily average loads and
diurnal patterns were calculated by averaging all of the respective weekday or weekend dry
weather days during the flow monitoring period. Once the wet weather calibration was
completed, the loading and diurnal patterns were adjusted to reflect the peak days during the
flow monitoring period.

Several flow monitoring sub-basins are downstream of another sub-basin (for example, sub-
basins 14 and 15). This required that the flows from the upstream sub-basin be subtracted
from flows in the downstream sub-basin to create the basin specific diurnal patterns and
average loading. During the subtraction, adjustments were made for travel time based on
visual comparison of peaking. In several sub-basins (for example, sub-basin 3) multiple
upstream sub-basins exist, requiring coordination of many travel time adjustments. In these
cases, the subtracted sub-basins resulted in an adequate average daily load, but a flattened
diurnal pattern. Where this was the case an alternate upstream diurnal pattern was applied to
the sub-basin.

Within each sub-basin, the daily average loads from the flow monitors were distributed to
model nodes based on winter-time water usage as defined by the City’s billing records. Each
metered address was spatially geo-coded. The same node service area boundaries previously
defined in the CSMP were used to load the model (see Figure 2).
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Wet Weather

The wet weather flow component of the model consists of a storm event, sewershed acreage
(wet weather area of impact), and rainfall distributed infiltration and inflow (RDII) unit
hydrograph. During the model calibration, actual precipitation data is modeled.
Precipitation from the rain event falls on the sewershed acreage creating a volume of water.
In the Bend model, the sewersheds are defined by placing a 20 ft buffer around all system
pipes. The sewershed areas are assigned to model nodes using the node service area
polygons defined in the CSMP (see Figure 3).

The unit hydrograph defines the amount of runoff (percentage of the volume created from the
sewershed and rain depth) which enters the system and the travel time. The unit hydrograph
is broken into an initial, intermediate, and long-term hydrograph response. The three
hydrographs combine to form a composite unit hydrograph. Each of the three hydrographs is
defined by three parameters which are adjusted during model calibration until field and
model flows match. The unit hydrograph parameters are described below and shown in
Figure 4.
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Unit Hydrograph Parameter 1 - R1, R2, R3 - Response ratios for the short-term,
intermediate-term, and long-term UH responses, respectively.

Unit Hydrograph Parameter 2 - T1, T2, T3 - Time to peak for the short-term,
intermediate-term, and long-term UH responses, respectively.

Unit Hydrograph Parameter 3 - K1, K2, K3 - Recession limb ratios for short-term,
intermediate-term, and long-term UH responses, respectively.

Runoff Rate

B

R;

Aggregated UH

Shorti-term Response UH
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Ty
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Figure 4. SWMM Unit Hydrograph Description
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Calibration Results

As discussed above, the calibration is broken into three steps:

1. Dry weather calibration using average flow data from all of the dry weather days
during the flow monitoring period.

2. Wet weather calibration using precipitation and flow data collected during the flow
monitoring period.

3. Additional dry weather calibration to adjust loading and diurnal patterns to peak
days.

The results for each of the three calibration steps are presented below.

Dry Weather Calibration (Average Dry Weather Data from Flow Monitoring Period)

The diurnal pattern peaking factors for each of the 15 sub-basins are presented in Table 1 for
the average dry weather calibration. The comparison of field and model flows are presented
in Figures 5a and 5b.

Table 1. Dry Weather Diurnal Pattern Peaking Factors (Average Dry Weather Data
for Flow Monitoring Period)

Flo‘g’u“;li'::i?‘ ring Weekday Weekend Comment
1 2.05 1.76 Use Sub-basin 2 Diurnal Pattern
2 2.05 1.76
3 2.05 1.76 Use Sub-basin 2 Diurnal Pattern
4 1.26 1.35
5 1.48 1.65
6 1.36 1.43
7 1.86 1.83
8 1.53 1.74
9 1.55 1.67
10 1.35 1.44
11 1.62 1.83
12 1.62 1.83 Use Sub-basin 11 Diurnal Pattern
13 24 2.04
14 1.53 1.53
15 1.53 1.53 Use Sub-basin 14 Diurnal Pattern
07-0895 Murray, Smith & Associates, Inc. Collection System
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Visual comparisons of the field and model dry weather flows show a reasonable model
calibration. Peak flows and daily patterns from the field and model match for most sub-
basins. The peaks are slightly under-estimated in sub-basins 9, 10, and 11. Sub-basins 9 and
10 are low flow areas which are impacted by lift station operations. Sub-basin 11 is
downstream of sub-basin 9. Additionally, the oscillations seen in some of the model flows
are caused by pumps turning on and off in the model. Future calibration efforts should focus
on improving the accuracy of lift station variables throughout the model.

One item of concern is a two hour time shift between the field and model flows. Prior to the
wet weather calibration the diurnal patterns were shifted to correct for the time delay.

The average dry weather calibration results are used during the wet weather calibration. If
the peak day dry weather flows and diurnal patterns were used instead of the average, the
difference between wet weather peaks and dry weather peaks would be minimized and the
wet weather component would be under-estimated. Using the average dry weather
calibration during the wet weather calibration, results in a conservative wet weather model.

Wet Weather Calibration

The hydrograph parameters for each of the 15 sub-basins are presented in Table 2. The
comparison of field and model flows and field precipitation are presented in Figures 6a and
6b.

During the flow monitoring period, 9 precipitation gauges were installed to measure
precipitation and precipitation variability throughout the City of Bend. V&A Consulting
used a triangulation method to define precipitation for each of the 15 sub-basins (see
Appendix A for the V&A flow monitoring report). The largest storm event during the two
month flow monitoring period was chosen to calibrate the model. This storm event occurred
on June 4, 2007 and can be characterized as a summer-time thunderstorm with high intensity
rain during the peak hour of the storm.

The wet weather unit hydrograph parameters were adjusted through 17 model iterations until
the wet weather portion of the model was calibrated. During the initial model iterations the
short-term, intermediate, and long-term unit hydrographs were all used to create a composite
unit hydrograph. The model calibrated best when eliminating the intermediate and long-term
response portions of the unit hydrograph. This means that the Bend collection system is
primarily impacted by inflow during a wet weather event with little to no impact from
infiltration. The R parameter for the unit hydrograph provides a measure of the total volume
of inflow which enters the collection system by sub-basin. The sub-basin R values range
from 0.5% to 10%. In some older areas of town such as sub-basins 4 and 5, downspouts still
drain directly to the sewage collection system resulting in high 1/1 flows.

07-0895 Murray, Smith & Associates, Inc. Collection System
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Table 2. Wet Weather Unit Hydrograph Parameters

e R T ‘
1 0.011 0.50 1.0
5 0.011 0.50 1.0
3 0.030 0.50 1.0
4 0.044 0.75 1.2
5 0.099 0.75 1.0
5 0.034 0.50 1.0
7 0.018 0.50 1.0
3 0.019 0.50 1.0
9 0.011 0.50 1.0
10 0.031 0.50 1.0
11 0.023 0.50 1.0
12 0.005 0.50 1.0
13 0.031 0.50 1.0
14 0.014 0.50 1.0
15 0.034 0.50 1.0

07-0895
Draft Report - December 2007

Murray, Smith & Associates, Inc.

Page 19 of 134

Collection System
City of Bend, Oregon



Sub-basin 1 Sub-basin 2
10,000 T 00 __ 1,500 0.0 __
£ 8000 03 £ £ 1200 03 £
& 6,000 - 06 § & 900 - 06 §
g 4000 1 09 ® z 600 - 09 ®
T 2,000 N\ 12 2 T 300 P&I 12 &
[ [
0 15 £ 0 15 £
0:00 12:00 0:00 12:00 0:00 0:00 12:00 0:00 12:00 0:00
N Precip Field Model N Precip Field Model
Sub-basin 3 Sub-basin 4
7,500 . 0.0 1,250 . 0.0 __
£ 6,000 ].- 03 £ £ 1000 I 03 £
& 4,500 A 06 § & 750 0.6 §
£ 3,000 09 B z 500 09 ®
T 1,500 12 2 T 250 12 &
0 15 £ 0 15 £
0:00 12:00 0:00 12:00 0:00 0:00 12:00 0:00 12:00 0:00
I Precip Field Model I Precip Field Model
Sub-basin 5 Sub-basin 6
1,250 — 0.0 __ 3,000 00 __
£ 1000 ].r 03 £ T 2400 T 03 £
& 750 06 5 & 1,800 06 §
g 500 09 & 3 1,200 09 ®
T 250 - 12 8 T 600 12 2
0 15 £ 0 15 £
0:00 12:00 0:00 12:00 0:00 0:00 12:00 0:00 12:00 0:00
N Precip Field Model N Precip Field Model
Sub-basin 7 Sub-basin 8
250 T - 00 __ 1,250 T - 0.0 __
£ 200 03 £ £ 1000 03 £
& 150 06 § & 750 - 06 §
g 100 - 09 ® z 500 09 ®
2 50 12 8 2 250 L’ | | 12 2
0 15 £ 0 15 £
0:00 12:00 0:00 12:00 0:00 0:00 12:00 0:00 12:00 0:00
I Precip Field Model I Precip Field Model
Figure 6a. Wet Weather Calibration Results, Sub-basins 1-8 (1* day shown is a
weekday and 2™ day shown is a weekend day)
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Figure 6b. Wet Weather Calibration Results, Sub-basins 9-15 (1* day shown is a
weekday and 2™ day shown is a weekend day)
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Visual comparisons of the field and model wet weather flows show a reasonable model
calibration. Peak flows and daily patterns from the field and model match for most sub-
basins. The wet weather response in sub-basins 1 and 3 was conservative throughout the
calibration effort. This is primarily caused by conservative estimates in upstream basins
cumulating and surfacing in the downstream sub-basins.

During the model calibration, additional information on the pump curves and pump controls
at the Westside Lift Station was implemented into the model. Future calibration efforts
should focus on improving the accuracy of lift station variables throughout the model.

Dry Weather Calibration (Peak Day)

Once the wet weather calibration was completed, the dry weather loading and diurnal
patterns were adjusted to peak day dry weather flows. To avoid potential anomalies or
spikes in the flow monitor data, the second highest dry weather flow day was chosen for each
of the sub-basins during the flow monitoring period. To maintain the general shape of the
averaged diurnal patterns, the patterns developed in calibration step 1 (average dry weather
calibration) were adjusted to meet the peak flows for the chosen peak day. The peaking
factors for each of the 15 sub-basins are presented in Table 3 for the peak dry weather
calibration. Using the results of the peak day calibration provides a conservative dry weather
model. On average the peaking factors are 18% greater for the peak day when compared
with the peaking factors for the average day calibration. Weekday and weekend diurnal
patterns for each of the sub-basins for both the averaged data and the peak day are presented
in Figures 7a and 7b. The comparison of field and model flows are presented in Figures 8a
and 8b.
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Table 3. Dry Weather Peak Day Diurnal Pattern Peaking Factors

Flov;lul\;l-c;:;i:; ring Weekday Weekend Comment
1 2.185 1.872 Use Sub-basin 2 Diurnal Pattern
2 2.185 1.872
3 2.185 1.872 Use Sub-basin 2 Diurnal Pattern
4 1.618 1.688
5 1.734 1.914
6 1.49 1.619
7 2.164 2.493
8 1.927 2.157
9 2.079 2.208
10 1.847 1.609
11 1.701 2.028
12 1.701 2.028 Use Sub-basin 11 Diurnal Pattern
13 2.9 2.595
14 1.93 1.882
15 1.93 1.882 Use Sub-basin 14 Diurnal Pattern
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Figure 7a. Peak and Average Model Diurnal Patterns, Sub-basins 1-10 (1* day shown
is a weekday and 2" day shown is a weekend day)

07-0895
Draft Report - December 2007

Murray, Smith & Associates, Inc.
Page 24 of 134

Collection System
City of Bend, Oregon




s Sub-basin 11 & 12 s Sub-basin 13
S 30 S 30
< 25 < 25
£ 20 £ 20
g 15 g 15
® 1.0 ® 10
a 05 | a 05 | |
g 0.0 g 0.0
-g 0:00 12:00 0:00 12:00 0:00 g 0:00 12:00 0:00 12:00 0:00
Peak Average Peak Average
. Sub-basin 14 & 15
S 30
£ 25
£ 20
g 15
® 1.0
& 05
g 0.0
-g 0:00 12:00 0:00 12:00 0:00
e Peak Average
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Visual comparisons of the field and model wet weather flows show a reasonable model
calibration. Peak flows and daily patterns from the field and model match for most sub-
basins. In sub-basins 9, 10, and 11, peak flows are slightly under-estimated. Sub-basins 9
and 10 are low flow areas which are impacted significantly by lift station operations. Sub-
basin 11 is downstream of sub-basin 9. During the flow monitoring period, these sub-basins
saw the greatest variability of flow. The diurnal patterns were adjusted in sub-basins 9 and
10 so that the maximum peak day flows are 35% greater than the maximum average day
flows. Additional peaking in these sub-basins would have caused significant reductions in
the base flow component of the diurnal pattern.

The diurnal patterns and average loading established in the peak dry weather calibration and
the unit hydrographs and sewersheds established in the wet weather calibration are used to
model system deficiencies and improvements. The combination of the wet weather
calibration and the peak day dry weather calibration, results in a conservative model
approach. Any remaining issues with time shifts or delays between the model and field data
will be eliminating by placing the design storm peak at the same time as the calibrated
system-wide dry weather diurnal peak.
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DESIGN STORM SELECTION

General

Once an actual storm event has been used to calibrate the model and to define appropriate
sewersheds and unit hydrographs, the model can be simulated with varied design storms to
determine system deficiencies and improvements. This section of the report will address the
design storm selection for the City of Bend collection system based on historic precipitation
data and Oregon DEQ requirements.

Oregon Department of Environmental Quality Design Storm Requirement

Oregon DEQ has the following requirements for design storm events when designing
collection systems (Oregon Administrative Rule 340-041-0009 items 6 and 7):

(6) Sewer Overflows in winter: Domestic waste collection and treatment facilities are
prohibited from discharging raw sewage to waters of the State during the period of
November 1 through May 21, except during a storm event greater than the one-in-
five-year, 24-hour duration storm.

(7) Sewer Overflows in summer: Domestic waste collection and treatment facilities
are prohibited from discharging raw sewage to waters of the State during the period of
May 22 through October 31, except during a storm event greater than the one-in-ten-
year, 24-hour duration storm.

Based on the above requirements either the 5-year, 24 hour storm event or the 10-year, 24
hour storm event should be used as the design storm. Whichever storm causes a greater
impact to the system should be chosen when sizing improvements.

Total Storm Depth

The total storm depths from the NOAA Atlas Il precipitation maps are 1.9 inches and 2.1
inches for the 5-year, 24 hour and 10-year, 24 hour storm events respectively. An additional
storm frequency analysis was completed to validate the NOAA Atlas Il precipitation maps
using the Bend airport precipitation gauge data for the period of record (1949-2006). The
resulting storm depths for the frequency analysis are shown in Table 4.

The maximum 24 hour storm event for each year during the period of record was used to
estimate the storm frequency. Because the maximum precipitation events typically occur
during the winter months in the City of Bend, the total storm depths presented in the
frequency analysis are representative of winter-time precipitation. The runoff characteristics
of a winter-time event are different than a summer time event since much of the winter-time
precipitation occurs as snowfall.

The frequency analysis does not account for variation in intensity or rainfall distribution by
season. To understand storm depths during the spring and summer months, the frequency
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analysis was repeated, considering precipitation from April through September only. The
resulting spring/summer storm depths are shown in Table 4. The storm depths for the April
through September time period were compared to similar storm depths for the summer
period in the DEQ rule (May 22 — Oct 31). The comparison showed that the April through
September period storm depths are more conservative.

Table 4. Storm Frequency Analysis, City of Bend Airport

5-year 10-year
24 hour Storm 24 hour Storm
Source Depth (inches) Depth (inches)
NOAA Atlas Il 1.9 2.1

Bend, Airport Period of
Record (1949-2006), results 18 25
typical of winter months

Bend, Airport Period of
Record April-September
(1949-2006), results typical
of spring/summer months

1.0 1.2

Bend, Airport Period of

Record May 22-October 31
(1949-2006), results during 0.8 1.1
summer-time dates
established by DEQ

Storm Distribution

The Oregon DEQ requirements do not specify a required storm distribution. Applicable
storm distributions for Oregon are SCS Type IA for longer duration, lower intensity storms
typical of winter and spring-time rain events and SCS Type Il for shorter duration, higher
intensity storms typical of summer-time localized thunder showers. The Bend, Oregon
hourly precipitation record at the airport gauge (1949-2006) was reviewed for the period of
record to determine an appropriate storm distribution. All storms with 24 hour cumulative
precipitation greater than 1.8 inches were reviewed for months from October through March.
All storms with 24 hour cumulative precipitation greater than 1.2 inches were reviewed for
months from April through September. The precipitation data collected with temporary rain
gauges throughout the City in May and June of 2007 was also reviewed. Three
representative storm events were selected to assist in selecting an appropriate storm
distribution. These three storms are described below:
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1. A storm occurring in January 1980 with a total storm depth of 2.0 inches over 24
hours. This storm was selected to represent the DEQ requirement for a 5-year, 24
hour winter-time storm event. The actual storm distribution is compared to
theoretical SCS Type IA and Type Il storm distributions in Figure 9. The January
1980 storm event resembles the SCS Type IA storm distribution with a more
intense peak.

January 1980 Storm Event

0.8

0.6

0.4

Precipitation (in)

0.2

Hours

—@—Type || Storm Distribution =~ =—=Type IA Storm Distribution === Actual Storm Event

Figure 9. January Storm Event (2.0 inches) with SCS Type IA and Type Il
Theoretical Storm Distributions

2. A storm occurring in June 1965 with a total storm depth of 1.47 inches over 24
hours. This storm was selected to represent the DEQ requirement for a 10-year,
24 hour summer-time storm event. The actual storm distribution is compared to
theoretical SCS Type IA and Type Il storm distributions in Figure 10. The June
1965 storm event resembles both distribution types with the peak rainfall
occurring somewhere between the two.
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June 1965 Storm Event
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Figure 10. June 1965 Storm Event (1.47 inches) with SCS Type 1A and Type Il
Theoretical Storm Distributions

3. A storm occurring in June 2007 and recorded at a temporary precipitation gauge
in the City of Bend with a total storm depth of 1.4 inches over 24 hours. This
storm was selected to represent a high intensity summer-time thunderstorm. The
actual storm distribution is compared to theoretical SCS Type 1A and Type Il
storm distributions in Figure 11. The June 2007 storm event resembles the Type
Il storm distribution.

June 2007 Storm Event
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Figure 11. June 2007 Storm Event (1.4 inches) with SCS Type IA and Type Il
Theoretical Storm Distributions
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The storm event example in Bend from June 2007 indicates that the SCS Type |1 distribution
is more appropriate for a summer-time storm event; while the storm event example from
January 1980 indicates that the SCS Type IA distribution is more appropriate for a winter-
time storm event. The June 1965 storm event example indicates that there are a number of
summer-time storm events that fall somewhere between the two distributions with the SCS
Type Il distribution being more conservative.

Infrastructure sizing in a sewage collection system are more sensitive to storm distribution
and peak intensity than to total storm depth. For example, flooding may occur in a 1.2 inch,
high intensity, summer-time thunderstorm and may not occur in a 2.1 inch, uniform intensity,
winter-time storm. This concept is presented in two model profile results shown in Figures
12 and 33. Figure 12 shows model results with a 2.1 inch 24 hour storm event using a Type
IA storm distribution. Figure 13 shows model results with a 1.2 inch 24 hour storm event
using a Type Il storm distribution. The Type Il storm distribution results in a higher peak
intensity, greater flow depths, and more substantial surcharging. Based on these results, the
Type Il storm distribution is recommended to model collection system deficiencies and
improvements.

HGL Profile with Maximum Data of Links 4482,4508,...,4513

~ Link ~ Node ~~ Ground Level / Depth .~ Head

3836 3835

Head/Elevation (ft)

0.0 103.6 207.2 3108 4144 518.0 621.6 725.2 828.8 932.4 1036.0

Distance (ft)

Figure 12. Model Results for Type 1A Distribution, 2.1 inch 24 hour Storm
Event
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HGL Profile with Maximum Data of Links 4482,4508,...,4513

~ Link ~ Node .~ Ground Level # Depth ~ Head

3836 3835

Head/Elevation (ft)

0.0 1036 2072 3108 4144 518.0 621.6 725.2 8288 9324 1036.0

Distance (ft)

Figure 13. Model Results for Type Il Distribution, 1.2 inch 24 hour Storm Event

Selecting the Design Storm Depth

Another method for determining adequate design storm depth is to review the number of
times a peak hour storm depth is exceeded over the precipitation gauge period of record.
This analysis was performed to confirm the results of the storm frequency analysis. The
hourly storm depths selected for this analysis were derived from the peak hour of the SCS
Type Il distribution. With the SCS Type Il distribution, approximately 50% of the design
storm depth falls during the peak hour. Four design storms were analyzed. The design
storms are described and the results of the analysis are shown in Table 5. Note that the
hourly occurrence intervals reported are “on-average.” Multiple hourly occurrences may in
actuality have occurred within the same day during one large storm event.
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Table 5. Hourly Storm Depth Occurrence, City of Bend, Oregon

Number of Hours

Number of Hours

Number of Hours

Total Peak Peak Hour Depth Peak Hour Depth On Average Peak Hour Depth On Average
.. Storm Hour Equaled or Equaled or =hoverage Equaled or =hoverage
Storm Description . . Occurrence . Occurrence
Depth Depth Exceeded During Exceeded During e Exceeded During (winter-time)
(inches) (inches) Period of Record Period of Record Period of Record
(1949-2006) (summer-time) (winter-time)
10-year, 24 hour
Storm (NOAA Atlas 2.1 0.9 6 2 1 hour every 23 4 1 hour every
) years 14.5 years
5-year, 24 hour
Storm (NOAA Atlas 1.9 0.81 7 2 1 hour every 29 5 1 hour every
) years 11.6 years
June 1965 Actual
Storm Depth at 1.47 0.63 13 4 1 hour z‘;‘:sry 14.5 9 ! hour:;’riry 64
Bend Airport y y
10-year, 24 hour
Storm, April-Sept 12 0.51 91 8 1 hour every 7.3 13 1 hour every 4.5
precip data at Bend years years
Airport
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The challenge in collection system master planning is to meet the DEQ standard for overall
storm depth and frequency, while not over-sizing improvements. Over-sized improvements
are costly and may not meet the minimum velocity requirements for scour and prevention of
sediment build-up.

Based on the analysis shown in Table 5, using the SCS Type Il distribution, the NOAA Atlas
Il storm depths (1.9 inches and 2.1 inches) appear overly conservative. When considering
winter-time months, peak hour storm depths are equaled or exceeded only 4 and 5 times over
58+ years (on average 1 hour every 11.6 — 14.5 years during the winter). When considering
the same peak hour storm depths during a summer-time storm, the results are even more
conservative with depths being equaled or exceeded only 2 times over 58+ years (on average
1 hour every 29 years during the summer).

A more appropriate storm event would fall somewhere between the April-September storm
(2.2 inches) and the June 1965 storm (1.47 inches). The peak hour depths are equaled or
exceeded 9 and 13 times over 58+ years during the winter-time (on average 1 hour every 4.5
and 6.4 years during the winter) and 4 and 8 times over 58+ years during the summer-time
(on average 1 hour every 7.3 and 14.5 years during the summer) for the two storms
respectively. A 1.3 inch design storm depth can be interpolated from the two winter storm
depths at a 5-year winter-time interval. A 1.3 inch design storm depth can also be
interpolated from the two summer time storm depths at a 10-year summer-time interval.

Based on the two interpolated numbers, the minimum design storm recommendation is 1.3
inches with an SCS Type Il distribution. This means that the peak hour storm depths derived
from the recommended storm depth and distribution will be exceeded less than once every 5
years during the winter on average and less than once every 10 years during the summer on
average. The 1.3 inch storm depth also exceeds the 1.2 inch storm depth calculated for the
spring/summer event during the storm frequency analysis (see Table 4).

Comparing Peak Intensities

Another verification of the recommended design storm is to equate the peak intensity of the
1.3 inch SCS Type Il distribution summer-time storm (peak intensity = 0.4 in/hr) with the
peak intensity of a 2.6 inch SCS Type IA distribution winter-time storm (peak intensity =
0.40 in/hr). In both cases the total design storm depths at their respective distributions satisfy
the storm frequency analysis shown in Table 4 and meet the DEQ requirement (summer-time
storm depth, 1.3 inches > 1.2 inches; winter-time storm depth, 5-year, 24 hour event 2.6
inches > 1.8 inches).

DEQ Approval

The results of the storm frequency analysis and the recommended design storm were
presented to Walt West with the DEQ Bend office in a technical memorandum dated
September 20, 2007. In a meeting on October 16, 2007, DEQ confirmed that the
recommended design storm of 1.3 inches with an SCS Type Il distribution would be
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adequate for modeling collection system improvements. The City of Bend is expecting a
confirmation letter from DEQ acknowledging their approval.
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PLANNING DENSITIES, LOADING, AND COST ASSUMPTIONS

General

The purpose of this section of the report is to provide background for the collection system
build-out models and CIP development. This section includes information on planning
densities, growth boundaries, build-out model loading, deficiency and improvement design
criteria, and unit cost assumptions.

Planning Densities and Growth Boundaries

Two planning densities will be referenced in this document (2030 build-out and full build-
out). Both planning densities include the same growth boundaries defined in the CSMP.
These boundaries include all areas in the City Limits or Urban Growth Boundary (UGB) and
additional areas outside of the City Limits or the Urban Reserve Area (UAR). The growth
boundary was divided into nine study areas for the CSMP. The growth boundary and study
areas are shown in Figure 14.
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Figure 14. CSMP Plan Areas, Interceptors, and Lift Stations
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The two planning/population densities are defined below and referenced in this document:

1. 2030 build-out: the planning density established for the 2030 build-out CIP with
reduced population estimates. This projection assumes a varied growth rate through 2030
with a final population of 119,009. The population growth rates were established by the
State of Oregon Office of Economic Analysis and are presented in Table 6. The 2030
build-out planning density is used to establish flows and size improvements for the 2030
build-out CIP.

2. Full build-out: the planning density established in the CSMP. This projection assumes
a 5% growth rate through 2030 with a total population of 238,162 (see Table 6). Flows
are defined and improvements are sized in the CSMP based on the full build-out planning
density. The “original” full build-out CIP (referenced as the “original” CIP) is presented
in the CSMP. The “revised” full build-out CIP (referenced as the “full build-out” CIP) is
presented in this document and includes revised improvements based on analysis with the
newly calibrated model.

Table 6. Planned Growth Rates for the City of Bend, Oregon

2030 Build-out | 2030 Build-out F“':)Zﬁ:g'“t Full Build-out
Year Population Annual Growth -y Annual Growth
. . Population .
Estimate Rate Estimate . Rate Estimate
Estimate

2000 (actual) 52,800 - 52,800 -

2005 (actual) 70,330 4.74% 70,330 5.00%
2010 (estimate) 81,242 2.52% 89,761 5.00%
2015 (estimate) 91,158 2.33% 114,560 5.00%
2020 (estimate) 100,646 2.00% 146,211 5.00%
2025 (estimate) 109,389 1.68% 186,606 5.00%
2030 (estimate) 119,009 1.70% 238,162 5.00%

Dry Weather Flow Generation

For the build-out models, the average flows were generated from planning and land-use data.
The average flows were assigned to model nodes based on service areas defined in the
CSMP. Diurnal patterns established during the most recent model calibration were then
applied to each node in the existing sub-basins. Areas outside of the existing system were
assigned diurnal patterns of near-by sub-basins. The diurnal patterns represent primarily
residential flows. The sub-basin diurnal pattern assignment for both existing and growth
areas as well as the City’s land-use data are shown in Figure 15.
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2030 Build-out Flows

The 2030 build-out average dry weather flows were estimated from land-use data, residential
per capita water usage criteria provided by the City, and commercial and industrial per acre
water usage estimated from 2006 City meter records. The water usage criteria are presented

in Table 7.

Table 7. 2030 Build-out, Dry Weather Flow Assumptions

Average gpcd for
Growth Units per el Average residential and
Land Use . Gallons per gpad for
Boundary Acre Unit . .
Capita commercial &
industrial
Residential High UGB 19 2.3 100 4,370
Density
Re5|dent|aI.Med|um UGB 12 53 100 2,760
Density
Residential fStandard UGB 4 53 100 920
Density
Residential Low Density UGB 2 2.3 100 460
Proposed Residential
Outside of UGB UAR 5.3 2.3 100 1,219
Centra.l Bgsmess UGB 3,920
District
Commgrual UGB 2,690
Convenience
Commercial General UGB 970
Commercial Limited UGB 2,120
Industrial General UGB 680
Industrial Limited UGB 670
Industrial Park UGB 680
Mixed Employment UGB 2,610
Mixed Use Riverfront UGB 540
Professional Offices UGB 2,120
Public Facility UGB 260
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The percentage of land developed and population served in each study area were reduced so
that overall population would not exceed 119,009. The population and average dry weather
flow for each study area were estimated with the following procedure:

The populations derived from this procedure are presented in Table 8. The categories and
growth percentages were reviewed and approved by the City prior to the analysis. 2030
build-out flows were assigned to model nodes using the service area delineation from the

CSMP.

1.

n

Assume that all existing developed lands both served and un-served by the City
collection system will be served by 2030 in the UGB and UAR.
Categorize the study areas by growth potential in undeveloped lands.
Assume a maximum of 68% development by 2030 of existing undeveloped lands
for the highest growth category.
Reduce percentages for each lower growth category by approximately 50%

(highest growth = 68%, 2nd highest growth = 36%, 3rd highest growth = 15%,

lowest growth = 6%)

Reduce total build-out flows in each study area by applying percentages in step

four.

Table 8. Estimated 2030 Build-out Population and Growth Percentages by Study Area

Existing Existing - Growth Percent Estimated | 2030 Build-
. Population Existing . Undeveloped ...
Population . Potential Additional out
Area Developed & Population Expected to . .
Developed Category Population | Estimated
& Served S Developed | 030 | PeDeveloped | 15030 | Population
(septic systems) v by 2030 v P
1 5 18 23 4 6% 629 652
2 12,432 422 12,854 3 15% 4,613 17,467
3 4213 1,062 5,275 3 15% 3,873 9,148
4 362 560 922 2 36% 9,579 10,501
5 3872 878 4,750 1 68% 4,215 8,965
6 5455 1,042 6,497 1 68% 3,651 10,148
7 3562 4,095 7,657 2 36% 8,560 16,217
8 7592 3,775 11,367 2 36% 5,378 16,745
9 18,078 2,127 20,205 2 36% 8,962 29,167
TOTAL 55,571 13,979 69,550 49,459 119,009
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Full Build-out Flows

The full build-out average dry weather flows were generated for the original build-out model
using City land use and planning data within the UAR and UGB. The flow generation is
documented in detail in section 2 of the CSMP. The flows were not modified for the revised
full build-out model except to apply revised sub-basin specific diurnal patterns from the new
calibration to the original average flows. Assumptions from the CSMP for build-out flow
generation are listed below:

1. Residential loading: 200 gpd/dwelling unit for single family dwelling units and
180 gpd/dwelling unit for multi-family dwelling units. Dwelling units were
established from City tax lot information and parcel data.

2. Non-residential loading: 1300 gpd/acre for commercial, 700 gpd/acre for
industrial, 130 gpd/acre for public, and 630 gpd/acre for other land uses.

3. Seasonal Occupancy: reductions to average loading for residential areas including
50-100% occupancy for single family dwelling units depending on location and 80-
100% occupancy for multi-family dwelling units depending on location. No seasonal
occupancy reductions were implemented for not-residential loading.

4. Summer peaking factor: a conservative 1.25 peaking factor was assigned to all
average loading as a summer-time peaking factor. This peaking factor was not
removed or modified resulting in a conservative full build-out model.

5. Specific adjustments: additional specific adjustments were made to general
assumptions 1-4 for several areas of the City where specific planning data was
known. These areas include Juniper Ridge development, Section 11, and Tetherow
(see CSMP section 2 for more information).

Wet Weather Flow Generation

As previously described in the “Calibration” and “Design Storm” sections of this report, the
wet weather flow component of the model consists of a storm event, sewershed acreage (wet
weather area of impact), and rainfall distributed infiltration and inflow (RDII) unit
hydrograph. For the 2030 and full build-out model analysis, the peak of the 10-year, 24 hour
design storm (1.3 inch, SCS Type Il) was set to coincide with the general diurnal peak for
dry weather throughout the collection system. This peak occurs on a weekend day at 10:00
am.

The unit hydrographs defined during the calibration for each of the 15 sub-basins were used
for existing service areas including potential growth within the existing areas. This results in
a conservative wet weather component to the model. For build-out areas which are outside
of the existing system service areas, a composite unit hydrograph was developed from the
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sub-basins with the least impact from I/l. The build-out unit hydrograph is defined by R, T,
and K values of 0.015, 0.5 hrs, and 1 respectively. These values are conservative for new
construction since new pipelines and manholes will see minimal impacts from 1/1 caused by
leaks and broken seals. Five sub-basins have R values which are slightly lower than the
build-out unit hydrograph and range from 0.005 — 0.014 (see Table 2 for comparison; see
Figure 16 for unit hydrograph assignment).

The variability in the wet weather component of the model between the 2030 and full build-
out scenarios is due to the differences in sewershed acres. The total sewershed acres are
proportional to the total percentage of developed land for each scenario. As previously
described, the sewersheds in the existing system were defined by placing a 20 ft buffer
around all system pipes. The existing sewershed acres and existing developed acres were
used to calculate the density of sewersheds for each plan area. These percentages were used
to extrapolate the sewershed acres for both the 2030 and full build-out conditions by
multiplying the existing sewershed density in each respective plan area by the expected
development acres for each scenario. Sewershed acreages were assigned to model nodes
using the service area delineation from the CSMP. The procedures and results for the
sewershed extrapolation are shown in Tables 9a and 9b and Figure 16.
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Table 9a. Extrapolation of Wet Weather Sewersheds for 2030 Build-out Model

1 2 3 4 5 6 7 8 9 10 11 12
Existing 2030 % Developed 2030 % Existin Existing Ratio Expected Sewershed
Percent of and Served of Developed and 2030 Acres Existing Sewershi d of Sewershed 2030 Percent of
Plan Total Total Acres Total Population Correlation of % Developed by Served of Total Developed Acres ras(Ea Acres to Sewershed Total Acres
Area Acres Developed (developed from Population and Acres for Existing System Acres (column 6 * Developed calibrated Developed Acres (column (column 11/
and Served 2030 loading (each data point represents a study area) | (use correlation, column 2) (from CSMP) G Acres (column 7 * column column 2)
(from CSMP) assumptions) y = 0.96x + 0.065) 8/ column 9) 10)
1 1,300 3% 6% 13% 163 36 6 18% 29 2%
2 4,986 40% 40% 0% 45% 2,241 1,970 200 10% 227 5%
3 3,919 21% 29% 50% 35% 1,361 824 93 11% 154 4%
4 4,665 2% 38% 40% 43% 2,011 96 17 18% 368 8%
5 2,154 37% 82% g 30% 85% 1,834 807 90 11% 205 10%
g 20%
6 1,217 50% 86% < 89% 1,078 611 77 13% 135 11%
10% y = 0.960x + 0.065
7 3,942 30% 52% 0% W 56% 2,209 1,182 87 7% 163 4%
8 3,925 28% 64% 0% 20%  40% 60% 68% 2,654 1,081 150 14% 369 9%
9 3,854 45% 65% Population 69% 2,643 1,748 170 10% 256 7%
Total 29,962 16,194 8,355 890 1,906
Table 9b. Extrapolation of Wet Weather Sewersheds for Full Build-out Model
1 2 3 4 5 6 7 8 9 10 11 12
Existing Full Build-out % Full Build-out % Full Build-out . Existing Existing Ratio Expe.cted — Sewershed
Percent of Existing of Sewershed Build-out
Developed and Developed and Acres Sewershed Percent of
Plan Total Total Acres Acres Acres to Sewershed
Served of Total Served of Total Developed Acres (from Total Acres
Area Acres Developed . Developed . Developed Acres (column
Population Acres (assume (column 6 * calibrated (column 11/
and Served (assumed 100%) 100%) column 2) (from CSMP) model) Acres (column 7 * column column 2)
(from CSMP) ? ? 8/ column 9) 10)
1 1,300 3% 100% 100% 1,300 36 6 18% 232 18%
2 4,986 40% 100% 100% 4,986 1,970 200 10% 505 10%
3 3,919 21% 100% 100% 3,919 824 93 11% 444 11%
4 4,665 2% 100% 100% 4,665 96 17 18% 853 18%
5 2,154 37% 100% 100% 2,154 807 90 11% 240 11%
6 1,217 50% 100% 100% 1,217 611 77 13% 153 13%
7 3,942 30% 100% 100% 3,942 1,182 87 7% 290 7%
8 3,925 28% 100% 100% 3,925 1,081 150 14% 546 14%
9 3,854 45% 100% 100% 3,854 1,748 170 10% 374 10%
Total 29,962 29,962 8,355 890 3,637
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Figure 16. Unit Hydrograph Assignment and Sewershed Derivation for 2030 and Full Build-out Models
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Statistical Comparison of Models

The 2030 and full build-out models predict flows which are less than the original build-out
model. The flow comparisons are shown in Table 10. For the 2030 build-out model, the
reduced flows are caused by a reduction in population (119,000 compared to 238,000). For
the full build-out model, the reduced flows are a combination of revised dry weather and wet
weather model set-up.

Table 10. Average and Peak Flow Comparison for Model Scenarios

Average Dry | Peak Flow, Reduction
Scenario Weather Wet and from Original
Flow (mgd) Dry (mgd) Build-out
Original Build-out 23.1 64.0 --
2030 Build-out 15.6 33.5 48%
Revised Full Build- 231 528 18%
out

System Criteria for Deficiencies and Improvements

The City of Bend criteria for determining system deficiencies are shown in Table 11. These
criteria were used to determine deficiencies and size improvements for the 2030 and full
build-out CIPs. Three categories of improvements were considered (see Figure 14):

1. Gravity and forcemain improvements in the 9 study areas.

2. Lift station upgrades and decommissioning in the 9 study areas.

3. Planned interceptors (Plant Interceptor, North Interceptor, Southeast Interceptor,
and Westside Interceptor).

Collection System
City of Bend, Oregon
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Table 11. Deficiency and Improvement Design Criteria for CIP Development

Category Criteria

During peak dry weather flows, d/D <=0.8

During peak wet weather flows, maximum
surcharge (clearance from water surface to >=2.5ft
manhole rim)

Shallow Manhole (crown of pipe to rim < 2.5
ft), during peak wet weather flows, maximum
surcharge (clearance from water surface to
manhole rim)

>= 0.5 ft

Lift stations have capacity to pump at
flows greater than or equal to peak
hour flows with largest pump out of

service

Pump Station firm capacity

Maximum force main velocity < 6 ft/sec

< 10 ft/sec or anchored appropriately

Maximum gravity pipeline velocity for extreme slopes

Minimum cleansing/scouring velocity, gravity
pipeline and force main (criteria ignored

. o . 2 ft
for existing pipelines that did not /sec
experience other deficiencies)
Mini | : . locity. sioh
inimum cleansing/scouring velocity, siphon 3 ft/sec

(2 barrels required)

CIP Cost Criteria

The unit costs and cost assumptions for the 2030 build-out CIP and the full build-out CIP are
the same as presented in the CSMP. A full explanation of costs is presented by MWH in TM
3.6 attached as Appendix B and entitled “Cost Criteria.” The costs are based on local
contractor information from 2005. All costs are order of magnitude with expected accuracy
of +30 percent to -20 percent. Construction and material costs have increased substantially
since 2005. The City is currently developing updated unit costs for 2007. Once the new unit
costs have been fully developed and reviewed, it is recommended that the CIP costs be
revised with the 2007 unit costs.
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Gravity pipeline costs are per unit length with variation for diameter, depth, and surface
restoration categories. Manhole costs are per manhole with variation for diameter and depth.
Force main costs are per unit length with variation for diameter. Considerations are also
provided for bypass pumping and reconnection fees. Where improvements are required for
the 2030 build-out CIP and the full build-out CIP, the major change in costs from the original
CIP are adjustments to pipe diameter and manholes sizes.

In the original CIP, the number of manholes for each improvement were calculated by
dividing the total length of the improvement by a maximum 400 ft spacing. This method is
adequate for new interceptor improvements; however, it underestimates the number of
manholes for gravity improvements in the existing system. The existing system manholes
are often spaced at less than 400 ft to account for grade changes and road alignment changes.
To maintain consistency between the original build-out CIP, the 2030 build-out CIP, and the
full build-out CIP, the method for calculating the numbers of manholes was NOT modified.
The cost discrepancy from the underestimation of manhole numbers is expected to be less
than 4% of the overall gravity and forcemain CIP cost.

In the original CIP, all gravity improvement cost estimates used the unit costs for a 0-10 ft
construction depth even though the CSMP stated that the same unit costs should be applied
to both new improvements and replacement/upgrade improvements. The 2030 build-out CIP
and full build-out CIP utilize all of the unit cost data with variation for construction depth.
Because of the modified assumption, the cost differences between the original build-out CIP
and the other CIPs are less exaggerated than if both CIPs had utilized the variation in
construction depth. The original CIP costs were re-calculated with variation in construction
depth to provide an adequate comparison of costs. These “revised” original CIP costs are
presented in the full build-out CIP section of this document. Additionally, the 2030 and full
build-out costs may be conservative since a replacement or upgrade improvement would
require less excavation than a new improvement. It is recommended for future CIPs and
master planning efforts that separate unit costs be developed for new improvements and
upgrade/replacement improvements.

Other cost considerations are given to canal crossings, railroad and highway under-crossings,
erosion control, siphon structures, traffic control, and easements. The available
documentation for these considerations in the original CIP is limited to general approach and
total cost by improvement. For the 2030 build-out CIP and the full build-out CIP, these costs
were assumed to be identical to the original CIP.

In the CSMP, specific procedures for pump station upgrades and decommissioning cost
estimates are documented for the original CIP; however, the specific procedural worksheets
and assumptions for each pump station were unavailable for CIP revisions. For the 2030
build-out CIP and the full build-out CIP, pump station improvements are classified into three
categories and utilize the total costs from the original CIP with the following rules to arrive
at the revised costs:

07-0895 Murray, Smith & Associates, Inc. Collection System
Draft Report — December 2007 Page 50 of 134 City of Bend, Oregon



Category 1 — No pump station upgrade or decommissioning required for the 2030
build-out CIP or the full build-out CIP.

Rule 1 — Eliminate improvement and cost.

Category 2 — Reduced pump station upgrade or decommissioning required for the
2030 build-out CIP or the full build-out CIP.

Rule 2 — Reduce the original CIP cost using the six-tenths factor rule. The six-
tenths factor rule is defined below (see United States Department of Energy,
Document DOE G 430.1-1, Chapter 20, page 20-4, order of wording changed
slightly from original document):

If a new piece of equipment is similar to one of another capacity for which
cost data are available, good results (cost estimates) can be obtained from
a scaling factor by using the logarithmic relationship known as the “six-
tenths-factor rule.” According to this rule, if the cost of a given unit at one
capacity is known, the cost of a similar unit with X times the capacity of
the first is approximately (X)*° times the cost of the initial unit.

Cost of equip. a = cost of equip. b* (capac. equip. a/ capac. equip. b)®®

Category 3 — Full pump station upgrade or decommissioning required for the 2030
build-out CIP or the full build-out CIP.
Rule 3 — Maintain original build-out improvement and cost.

Category 4 — Additional pump station upgrade or decommissioning required above
the original CIP for the 2030 build-out CIP or the full build-out CIP.

Rule 4 — Increase the original CIP cost using the six-tenths rule. See rule 2 for
a definition of the six-tenths rule.

The costs for the 2030 build-out CIP and the full build-out CIP assumed 35-40%
engineering, administration, and legal fees as well as a 30% contingency. These percentages
were extracted directly from the original CIP for each improvement.

Because of the revised loading and wet weather components of the model, several new
improvements are identified for the 2030 build-out CIP and the full build-out CIP which
were not included in the original CIP. For the new improvements, the percentage of total
costs for other considerations (easements, crossings, etc.), engineering/admin/legal, and
contingency were based on the averages of the “known” improvements costs from the
original CIP and were estimated at 14%, 35%, and 30% respectively.
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2030 BUILD-OUT CAPITAL IMPROVEMENT PROGRAM

General

The planning density established for the 2030 build-out CIP assumes a varied growth rate
through 2030 with a final population of 119,009. The 2030 build-out CIP is divided into
three sections:

1. Gravity and forcemain improvements in the 9 study areas.

2. Lift station upgrades and decommissioning in the 9 study areas.

3. Planned interceptors (Plant Interceptor, North Interceptor, Southeast Interceptor,
and Westside Interceptor).

All improvements are dependent on each other unless otherwise noted. For example, an
upstream improvement is sized adequately if the downstream interceptor is also constructed.
At the time of project implementation, additional modeling scenarios and analysis will be
required to determine whether each improvement is adequate without other applicable
downstream improvements.

Gravity and Forcemain Improvements

The gravity and forcemain improvements in the nine study areas are presented in Figure 17
(E-size folded map), Table 12a, Table 12b, and Table 12c. The velocity, depth/diameter
(d/D), and surcharge clearance results are included in Table 12a for each improvement. All
improvements from the original build-out CIP are included in the tables and figure. Also
included in Table 12a are the model results compared with the design criteria for each
improvement at the next smallest pipe size unless the improvement can be eliminated from
consideration. The detailed cost breakdown for each improvement is provided in Table 12b
including a comparison to the original build-out cost. A summary of the gravity
improvements is provided in Table 12c. Improvements are categorized as follows:

1. No Improvement — Improvement not required for the 2030 build-out or the
existing system.

2. Reduced Improvement — Improvement required for the 2030 build-out, but size is
less than the original build-out.

3. Full Improvement — Improvement required for the 2030 build-out and size is
identical to the original build-out.

4. Additional Improvement — Improvement required for the 2030 build-out and size
is calculated to be greater than the original build-out size.
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5. Improvement dependent on Interceptor — Improvement not required, unless
interceptor is not completed.

6. New Improvement- Improvement not considered in the original build-out CIP.

When compared with the original build-out CIP, there is a 64% reduction in length of gravity
and forcemain improvements for the 2030 build-out CIP. The reduction is primarily caused
by the reduced planning densities and population estimates. Only 16,000 feet of the 67,300
feet of pipeline improvements identified in the original build-out CIP are required for the
2030 build-out CIP. An additional 8,400 feet of pipeline improvements not previously
identified in the original build-out CIP are also required. The 64% reduction includes the
additional 8,400 feet of new improvements.

Some improvements are required to correct the existing system deficiencies as well as the
2030 deficiencies. A growth share is defined for each improvement to identify the
percentage of the cost associated with growth. A zero percent growth share indicates that the
improvement is entirely caused by an existing deficiency. The growth share information can
be used to prioritize improvements. The gravity and forcemain growth share is calculated
with the following formula:

Growth Share = 1 — (Existing Dry Weather Peak Flow location specific/2030 Build-
out Dry Weather Peak Flow location specific).
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter

Comparison Model Results for 2030 Build-out CIP at next smallest Pipe Size

(not applicable to improvements which have been eliminated)

Project One Pipe
ID Existing Original Category (mod Upstream | Downstream Sizep Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
- Diameter X R . Max d Smaller K Max d Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
T T (in) build-out) Diameter | (d/D,dry | Clearance | Clearance (ft/sec) Velocity BO CIP (d/D,dry | Clearance | Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)! . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
>=0.5, >=0.5,
2.1 2.1a 775 10 12 no improvement 10 0.5 shallow shallow 2.1 2.1 NA -- -- -- -- -- --
manhole manhole
2.1 2.1b 464 8 12 no improvement 8 0.5 >=3.5 >=3.5 2.3 2.2 NA -- -- -- -- -- --
>=1.5, >=1.5,
2.1 2.1c 2,892 8 10 no improvement 8 0.5 shallow shallow 4.3 4.3 NA -- -- -- -- -- --
manhole manhole
2.2 2.2a 310 12 15 no improvement 12 0.6 >=3.5 >=3.5 2.4 2.3 NA -- -- -- -- -- --
2.2 2.2b 450 10 12 no improvement 10 0.6 >=3.5 >=3.5 3.4 3.3 NA -- -- -- -- -- --
2.3 2.3a 425 8 12 _ reduced 10 0.7 >=3.5 >=3.5 4.6 4.5 8 >0.9 >=2.5 >=3.5 <6 >4 d/D
improvement
2.4 2.4a 252 8 10 no improvement 8 0.5 >=3.5 >=3.5 3.1 3.1 NA -- -- -- -- -- --
2.5 2.5a 232 8 15 no improvement 8 0.6 >=3.5 >=2.5 2.6 2.6 NA -- -- -- -- -- --
2.5 2.5b 244 8 10 no improvement 8 0.5 >=2.5 >=3.5 3.3 3.3 NA -- -- -- -- -- --
2.5 2.5¢ 52 8 12 no improvement 8 0.5 >=3.5 >=3.5 3.0 3.0 NA -- -- -- -- -- --
2.5 2.5d 1,182 8 10 no improvement 8 0.5 >=35 >=35 3.5 3.5 NA -- - - -- -- -
2.5 2.5e 767 8 12 no improvement 8 0.5 >=3.5 >=3.5 4.0 4.0 NA -- -- -- -- -- --
2.5 2.5f 392 8 15 no improvement 8 0.6 >=3.5 >=3.5 2.6 2.6 NA - - - - - -
2.6 2.6a 619 8 10 no improvement 8 0.2 >=3.5 >=3.5 6.1 6.1 NA -- -- -- -- -- --
2.6 2.6b 245 8 10 no improvement 8 0.2 >=3.5 >=3.5 8.3 8.1 NA - - - - - -
2.6 2.6¢ 435 8 12 no improvement 8 0.3 >=3.5 >=3.5 8.0 7.9 NA - - - - - -
2.6 2.6d 156 8 10 no improvement 8 0.3 >=3.5 >=2.5 6.8 6.8 NA - - - - - -
2.6 2.6e 690 8 18 no improvement 8 0.4 >=2.5 >=3.5 5.7 5.6 NA -- -- -- -- -- --
2.6 2.6f 325 10 15 no improvement 10 0.4 >=3.5 >=3.5 2.7 2.7 NA -- -- -- -- -- --
2.7 2.7a 989 27 30 no improvement 27 0.5 >=3.5 >=3.5 3.1 3.1 NA -- -- -- -- -- --
2.8 2.8a 305 8 24 no improvement 8 0.7 >=3.5 >=3.5 1.2 1.0 NA -- -- -- -- -- --
2.8 2.8b 877 21 24 no improvement 21 0.6 >=3.5 >=3.5 2.7 2.6 NA -- -- -- -- -- --
2.8 2.8c 1,606 21 27 no improvement 21 0.6 >=35 >=35 2.9 2.8 NA -- - - -- -- -
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Mc{del Resu!ts for 2030 Buﬂd-c?ut CIP at next srT\a!Iest Pipe Size
Proiect (not applicable to improvements which have been eliminated)
rojec -
ID Existing Original Category (mod Upstream | Downstream On:izli;lpe Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
e Diameter X R . Max g’ Smaller K Max : Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
S (in) build-out) Diameter | (d/D,dry | Clearance Clearance (ft/sec) Velocity BO CIP (d/D, dry | Clearance Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)* . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
2.9 2.9a 249 21 24 no improvement 21 0.5 >=3.5 >=3.5 2.7 2.7 NA -- -- -- -- -- --
no improvement,
assumes that the
2.10 2.10a 798 30 36 Westside 30 0.6 >=3.5 >=3.5 2.9 2.9 NA - - - - - -
Interceptor is
constructed
reduced
improvement,
2.11 2.11a 294 10 15 assumes that the 12 0.4 >=2.5 >=3.5 1.1 1.1 10 0.4 <05 <25 <2 >1 surcharge
Westside clearance
Interceptor is
constructed
2.12 2.12a 986 8 10 no improvement 8 0.5 >=3.5 >=3.5 2.4 2.2 NA -- -- -- -- -- --
2.13 2.13a 93 8 10 no improvement 8 0.5 >=2.5 >=2.5 2.5 2.3 NA -- -- -- -- -- --
no improvement,
assumes that the
Awbrey Glen Lift
2.14 2.14a 1,843 8 10-15 Station is 8 <0.8 2.5 52.5 <10 >2 NA - - - - - -
decomissioned
and North
Interceptor is
constructed
2.15 2.15a1 546 8 10 no improvement 8 <0.8 >2.5 >2.5 <10 >2 NA -- -- -- -- -- --
no improvement,
assumes that the
Awbrey Glen Lift
215 | 21532 | 368 8 10 Station is 8 <0.8 >2.5 >2.5 <10 >2 NA - - - - - -
decomissioned
and North
Interceptor is
constructed
2.15 2.15b 477 8 12 no improvement 8 0.2 >=3.5 >=3.5 34 33 NA - - - - - -
2.15 2.15c 504 8 15 no improvement 8 0.2 >=3.5 >=3.5 2.3 2.3 NA -- -- -- -- -- --
2.15 2.15d 282 8 12 no improvement 8 0.2 >=3.5 >=3.5 3.1 2.9 NA -- -- -- -- -- --
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter

Comparison Model Results for 2030 Build-out CIP at next smallest Pipe Size

(not applicable to improvements which have been eliminated)

Project One Pipe
ID Existing Original Category (mod Upstream | Downstream Sizep Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
- Diameter X R . Max d Smaller K Max d Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
T T (in) build-out) Diameter | (d/D,dry | Clearance | Clearance (ft/sec) Velocity BO CIP (d/D,dry | Clearance | Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)! . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
new improvement
2.16 2.16a 351 4 NA not considered in 8 0.7 sealed >=3.5 4.3 5.1 6 >0.8 sealed >=3.5 <8 >7 velocity
original build-out manhole manhole
analysis, forcemain
3.1 3.1a 446 8 12 no improvement 8 0.7 >=3.5 >=3.5 1.7 1.7 NA -- -- -- -- -- --
3.2 3.2a 473 8 10 no improvement 8 0.5 >=3.5 >=3.5 2.4 2.3 NA -- -- -- -- -- --
3.2 3.2b 167 8 10 no improvement 8 0.6 >=3.5 >=3.5 2.2 2.1 NA -- -- -- -- -- --
reduced >=1.5, surcharge
3.2 3.2c 504 8 15 . 10 0.6 >=2.5 shallow 1.9 1.8 8 >0.7 <0.5 <2.5 <3 >2 &
improvement clearance
manhole
3.3 3.3a 1,141 8 10 no improvement 8 0.5 >=3.5 >=3.5 7.4 7.2 NA -- -- -- -- -- --
>=1.5, >=1.5,
33 3.3b 660 10 15 no improvement 10 0.6 shallow shallow 3.7 3.6 NA -- -- -- -- -- --
manhole manhole
>=1.5,
3.3 3.3c 333 10 12 no improvement 10 0.5 >=3.5 shallow 3.8 3.8 NA -- -- -- -- -- --
manhole
3.3 3.3d 364 8 15 _ reduced 10 0.7 >=2.5 >=3.5 3.0 3.0 8 >0.8 >2.5 >2.5 <10 >2 d/D
improvement
33 3.3el 453 10 15 no improvement 10 0.7 >=3.5 >=3.5 2.8 2.8 NA - - - - - -
3.3 3.3e2 1,126 10 15 _ reduced 12 0.6 >=3.5 >=3.5 2.8 2.7 10 >0.8 >=3.5 >=3.5 <3 >2 d/D
improvement
>=1.5,
3.3 3.3f 663 10 15 no improvement 10 0.6 shallow >=3.5 3.4 33 NA -- -- -- -- -- --
manhole
>=1.5, >=1.5,
3.3 3.3g 1,012 10 15 no improvement 10 0.7 shallow shallow 3.6 3.4 NA -- -- -- -- -- --
manhole manhole
3.3 3.3h 936 10 12 no improvement 10 0.5 >=3.5 >=3.5 6.2 6.1 NA -- -- -- -- -- --
3.4 3.4a 352 15 18 no improvement 15 0.6 >=3.5 >=3.5 2.3 2.3 NA -- -- -- -- -- --
3.5 3.5a 110 8 10 no improvement 8 0.4 >=3.5 >=3.5 2.6 2.6 NA -- -- -- -- -- --
3.5 3.5b 347 8 12 no improvement 8 0.8 >=3.5 >=3.5 2.6 2.6 NA -- -- -- -- -- --
3.6 3.6a 796 8 10 no improvement 8 0.5 >=3.5 >=3.5 3.2 3.1 NA -- -- -- -- -- --
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter

Comparison Model Results for 2030 Build-out CIP at next smallest Pipe Size

(not applicable to improvements which have been eliminated)

Project One Pipe
ID Existing Original Category (mod Upstream | Downstream Sizep Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
- Diameter X R . Max d Smaller K Max d Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
T T (in) build-out) Diameter | (d/D,dry | Clearance | Clearance (ft/sec) Velocity BO CIP (d/D,dry | Clearance | Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)! . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
3.7 3.7a 185 8 10 no improvement 8 0.3 >=3.5 >=3.5 4.7 4.7 NA -- -- -- -- -- --
3.8 3.8a 143 6 8 no improvement 6 0.4 >=3.5 >=3.5 14 1.4 NA -- -- -- -- -- --
new improvement
3.9 3.9a 258 6 NA not considered in 8 0.8 sealed sealed 3.7 3.5 6 >0.9 sealed sealed <7 >6 velocity
original build-out manhole manhole manhole manhole
analysis, forcemain
new improvement
i i I I
3.10 3.10a 1,846 6 NA not considered in 8 0.6 sealed >=3.5 3.4 3.3 6 >0.9 sealed >=3.5 <6 >5 d/D
original build-out manhole manhole
analysis
5.1 5.1a 425 24 30 no improvement 24 0.5 >=3.5 >=3.5 7.7 6.8 NA -- -- -- -- -- --
5.2 5.2a 1,931 12 15 no improvement 12 0.7 >=3.5 >=3.5 4.2 3.9 NA -- -- -- -- -- --
5.2 5.2b 651 12 15 no improvement 12 0.7 >=3.5 >=3.5 2.8 2.7 NA -- -- -- -- -- --
additional
5.3 5.3al 2,654 6 8 Improvement 10 0.8 sealed >=3.5 4.3 4.3 8 >0.8 sealed >=3.5 <4 >3 d/D
above original manhole manhole
build-out
additional
improvement sealed sealed sealed sealed
53 5.3a2 932 6 8 .. 12 0.6 3.5 3.5 10 >0.8 <4 >3 d/D
above original manhole manhole manhole manhole
build-out
5.4 5.4a1 691 8 10 no improvement 8 0.8 >=2.5 >=2.5 2.8 2.7 NA -- -- -- -- -- --
full improvement
5.4 5.4a2 264 8 10 from original 10 0.8 >=3.5 >=3.5 2.3 2.0 8 >0.8 >2.5 >2.5 <10 >2 d/D
build-out
5.4 5.4b 268 8 12 _ reduced 10 0.8 >=3.5 >=3.5 3.0 2.8 8 >0.8 >2.5 >2.5 <10 >2 d/D
improvement
5.4 5.4c 494 12 15 no improvement 12 0.6 >=3.5 >=3.5 34 3.2 NA -- -- -- -- -- --
5.5 5.5a 15 15 18 no improvement 15 0.5 >=3.5 >=3.5 2.3 2.1 NA -- -- -- -- -- --
5.6 5.6a 351 21 24 no improvement 21 0.6 >=3.5 >=3.5 2.3 2.0 NA -- -- -- -- -- --
new improvement
5.7 5.7a 3,931 4 NA not considered in 6 1.0 sealed sealed 6.8 6.3 4 >1 sealed sealed <10 >9 velocity
original build-out manhole manhole manhole manhole
analysis, forcemain
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Mc{del Resu!ts for 2030 Buﬂd-c?ut CIP at next srT\a!Iest Pipe Size
Proiect (not applicable to improvements which have been eliminated)
rojec .
ID Existing Original Category (mod Upstream | Downstream On:izli;lpe Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
e Diameter X R . Max g’ Smaller K Max : Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
T T (in) build-out) Diameter | (d/D,dry | Clearance | Clearance (ft/sec) Velocity BO CIP (d/D,dry | Clearance | Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)* . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
new improvement
5.8 5.8a 987 8 NA not considered in 10 0.7 >=2.5 >=2.5 2.8 2.6 8 >0.8 <25 <25 <3 >2 d/D, surcharge
original build-out clearance
analysis
6.1 6.1a 95 8 12  reduced 10 0.8 >=3.5 >=3.5 3.1 2.9 8 >0.8 52.5 52.5 <10 >2 d/D
improvement
additional
6.2 6.2al 323 12 15 Improvement 18 0.7 >=2.5 >=3.5 1.4 13 15 >0.8 <25 >=3.5 <2 >1 d/D, surcharge
above original clearance
build-out
full improvement >=1.5, d/D. surcharge
6.2 6.2a2 1,912 12 15 from original 15 0.8 shallow >=2.5 2.5 2.4 12 >1 <0.5 <0.5 <3 >2 ' &
. clearance
build-out manhole
additional
6.2 6.2b 195 15 15 Improvement 18 0.7 >=3.5 >=3.5 2.1 1.8 15 >0.8 >=3.5 >=3.5 <3 >2 d/D
above original
build-out
new improvement
not considered in >=1.5, d/D, surcharge
6.3 6.3a 1,043 12 NA .. . 15 0.6 >=3.5 shallow 5.0 4.8 12 >1 >=3.5 <0.5 <3 >2 / &
original build-out clearance
. manhole
analysis
>=1.5,
8.1 8.1a 533 8 12 no improvement 8 0.7 shallow >=2.5 3.8 33 NA -- -- -- -- -- --
manhole
full improvement
. surcharge
8.1 8.1b 962 10 12 from original 12 0.4 >=3.5 >=3.5 3.0 2.5 10 >0.7 <0.5 <0.5 <3 >2
. clearance
build-out
8.1 8.1c 494 8 12 _ reduced 10 0.6 >=3.5 >=3.5 3.2 2.4 8 >0.8 <15 >=3.5 <5 >2 d/D surcharge
improvement clearance
full improvement >=0.5, >=0.5, surcharee
8.2 8.2a 1,741 12 15 from original 15 0.5 shallow shallow 3.0 2.6 12 >0.7 <0.5 <0.5 <4 >2 &
. clearance
build-out manhole manhole
8.2 8.2b 80 15 18 no improvement 15 0.5 >=3.5 >=3.5 3.2 2.9 NA -- -- -- -- -- --
>=1.5, >=1.5,
8.2 8.2c 1,496 12 18 _ reduced 15 0.6 shallow shallow 3.6 3.2 12 >1 <0.5 <0.5 <5 >3 d/D, surcharge
improvement clearance
manhole manhole
8.2 8.2d 937 12 18 no improvement 12 0.8 >=3.5 >=3.5 3.9 2.6 NA -- -- -- -- -- --
8.2 8.2e 208 12 15 no improvement 12 0.3 >=3.5 >=3.5 9.7 9.0 NA -- -- -- -- -- --
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Mc{del Resu!ts for 2030 Build-qut CIP at next srT\a!Iest Pipe Size
Project (.not applicable to improvements which have been eliminated)
ID Existing Original Category (mod Upstream | Downstream On:izli;lpe Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
ID *first number (ft) Dlar.neter Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge Ma)_( Cleansing Smaller Diameter | Surcharge Surcharge Ma)_( Cleansing Criteria for
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
T T (in) build-out) Diameter | (d/D,dry | Clearance | Clearance (ft/sec) Velocity BO CIP (d/D,dry | Clearance | Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)* . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
8.3 8.3a 640 8 10 no improvement 8 0.6 >=3.5 >=3.5 2.7 2.5 NA -- -- -- -- -- --
8.4 8.4a 576 12 15 no improvement 12 0.6 >=3.5 >=3.5 3.0 2.7 NA - - - - - -
8.4 8.4b 161 12 15 no improvement 12 0.5 >=3.5 >=3.5 2.9 2.6 NA -- -- -- -- -- --
no improvement,
assumes upgrades
8.5 8.5a 212 10 12 to Old Mill pump 10 0.4 >=3.5 >=3.5 2.8 2.1 NA - - - - - -
station are
implemented
8.6 8.6a 527 8 10 no improvement 8 0.4 >=3.5 >=3.5 2.0 1.7 NA -- -- -- -- -- --
no improvement,
assumes flows are
8.7 8.7a 522 8 10 re-directed 8 0.6 >=3.5 >=3.5 3.2 2.4 NA -- -- -- -- -- --
through Southeast
Interceptor
no improvement,
assumes flows are
9.1 9.1a 703 8 10 re-directed 8 0.6 >=3.5 >=3.5 24 1.8 NA - - - - - -
through Southeast
Interceptor
no improvement,
assumes flows are
9.1 9.1b 268 10 12 re-directed 10 0.4 >=3.5 >=3.5 2.2 1.7 NA - - - - - -
through Southeast
Interceptor
9.2 9.2a 136 8 10 no improvement 8 0.5 >=3.5 >=3.5 54 4.1 NA -- -- -- -- -- --
full improvement >=0.5, >=0.5,
9.3 9.3a 797 12 15 from original 15 0.4 shallow shallow 33 2.7 12 >0.6 <0.5 <0.5 <4 >2 surcharge
. clearance
build-out manhole manhole
improvement
required in
full improvement combination
9.3 9.3b 18 8 15 from original 15 0.3 >=3.5 >=3.5 3.8 3.1 12 >0.3 >=3.5 >=3.5 <5 >3 with
build-out downstream
improvement
9.3a
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Table 12a. 2030 Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Mc{del Resu!ts for 2030 Buﬂd-c?ut CIP at next srT\a!Iest Pipe Size
Proiect (not applicable to improvements which have been eliminated)
rojec -
ID Existing Original Category (mod Upstream | Downstream On:izli;lpe Upstream | Downstrea Controlling
Project | (specific) | Length . Build-out from original 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole | m Manhole Daily .
e Diameter X R . Max g’ Smaller K Max : Criteria for
ID first number (ft) . Diameter | build-out to 2030 CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
inID (in) . . ] Velocity . than 2030 Velocity . Improvement
S (in) build-out) Diameter | (d/D,dry | Clearance Clearance (ft/sec) Velocity BO CIP (d/D, dry | Clearance Clearance (ft/sec) Velocity
study area (in) weather) (ft, wet (ft, wet (ft/sec)* . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
full improvement >=1.5, >=1.5, surcharee
9.3 9.3c1 627 12 15 from original 15 0.4 shallow shallow 31 2.3 12 >0.5 <1.5 <1.5 <4 >2 &
. clearance
build-out manhole manhole
9.3 9.3c2 2,495 12 15 no improvement 12 0.6 >=3.5 >=3.5 3.3 2.7 NA -- -- -- -- -- --
9.4 9.4a 6,534 8 10 no improvement 8 0.7 >=2.5 >=2.5 3.4 3.4 NA -- -- -- -- -- --
9.4 9.4b 313 8 12 no improvement 8 0.7 >=2.5 >=3.5 3.0 24 NA -- -- -- -- -- --
>=1.5,
9.4 9.4c 97 8 10 no improvement 8 0.5 >=3.5 shallow 41 3.4 NA -- -- -- -- -- --
manhole
9.4 9.4d 1,020 10 12 no improvement 10 0.6 >=2.5 >=2.5 3.5 3.1 NA -- - - - - -
9.5 9.5a 297 15 18 no improvement 15 0.6 >=3.5 >=3.5 3.9 3.6 NA -- -- -- -- -- --
9.5 9.5b 100 15 18 no improvement 15 0.6 >=2.5 >=3.5 34 3.1 NA -- -- -- -- -- --
9.6 9.6a 538 10 12 no improvement 10 0.8 >=3.5 >=3.5 2.9 2.9 NA -- -- -- -- -- --
9.7 9.7a 515 8 10 no improvement 8 04 >=2.5 >=2.5 1.6 1.6 NA -- -- -- -- -- --
9.8 9.8a 359 12 15 no improvement 12 0.8 >=3.5 >=2.5 2.7 2.7 NA -- -- -- -- -- --
9.8 9.8b 515 12 18 _ reduced 15 0.7 >=2.5 >=3.5 1.8 1.8 12 >1 <0.5 >=2.5 <3 >2 d/D, surcharge
improvement clearance
9.8 9.8c 334 12 15 no improvement 12 0.7 >=35 >=35 2.4 2.4 NA - - - - - -

NOTES FOR TABLE 12A

Note 1. The cleansing velocity criteria of 2 ft/sec was ignored if an improvement was not required. For some improvements, multiple criteria conflicted such that an improvement satisfied one criteria, but caused a deficiency in another criteria. For these
improvements, the priority of the criteria was established as (1) d/D, (2) surcharging clearance, (3) maximum velocity, (4) cleansing velocity.
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

| e | Emre | ez Manholes | 35 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 Original
Proj . CIp . Length | (# @ 400 . . Bypass Depth Reconnect | Restore | Easement, Engr/Legal/ | Contingen | Build-out Build-out
ID Dia. . from Build-out Materials | Installation . Manhole | Manhole . Subtotal . Growth Growth
ID (specific) (in) Dia. to 2030) (ft) ft max ($/ft) ($/f) Pumping | Range Dia ($/each) Fee Fee Crossing, ) Admin@35- | cy @30% Total Share® Cost ($) Total
(in) spacing)’ ($/ft) (ft)’ ' ($/each) | ($/ft) Etc. ($) 40% ($) ($) ($) ($)
2.1 2.1a 10 10 . no 775 2 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 180,500
improvement
2.1 2.1b 8 8 . no 464 1 0.00 0.00 0.00 15-20 48-inch 0 0 0.00 0 0 0 0 0 0% 0 108,000
improvement
2.1 2.1c 8 8 . no 2,892 7 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 643,500
improvement
2.2 2.2a 12 12 . no 310 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 78,500
improvement
2.2 2.2b 10 10 . no 450 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 105,000
improvement
2.3 2.3a 8 10 . reduced 425 1 8.85 70.00 11.60 0-10 48-inch 3,640 1,000 7.35 7,700 53,900 18,900 21,800 94,500 0% 0 99,000
improvement
2.4 2.4a 8 8 . no 252 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 56,000
improvement
2.5 2.5a 8 8 . no 232 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 59,000
improvement
2.5 2.5b 8 8 . no 244 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 54,500
improvement
2.5 2.5¢c 8 8 . no 52 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 12,000
improvement
2.5 2.5d 8 8 . no 1,182 3 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 263,500
improvement
2.5 2.5e 8 8 . no 767 2 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 179,000
improvement
2.5 2.5f 8 8 . no 392 1 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 99,500
improvement
2.6 2.6a 8 8 . no 619 2 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 138,000
improvement
2.6 2.6b 8 8 . no 245 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 54,500
improvement
2.6 2.6¢ 8 8 . no 435 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 101,500
improvement
2.6 2.6d 8 8 . no 156 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 34,500
improvement
2.6 2.6e 8 8 . no 690 2 0.00 0.00 0.00 20-25 48-inch 0 0 0.00 0 0 0 0 0 0% 0 185,500
improvement
2.6 2.6f 10 10 . no 325 1 0.00 0.00 0.00 15-20 48-inch 0 0 0.00 0 0 0 0 0 0% 0 82,500
improvement
2.7 2.7a 27 27 . no 989 2 0.00 0.00 0.00 20-25 60-inch 0 0 0.00 0 0 0 0 0 0% 0 465,000
improvement
2.8 2.8a 8 8 . no 305 1 0.00 0.00 0.00 0-10 60-inch 0 0 0.00 0 0 0 0 0 0% 0 103,500
improvement
2.8 2.8b 21 21 . no 877 2 0.00 0.00 0.00 0-10 60-inch 0 0 0.00 0 0 0 0 0 0% 0 298,500
improvement
2.8 2.8c 21 21 . no 1,606 4 0.00 0.00 0.00 0-10 60-inch 0 0 0.00 0 0 0 0 0 0% 0 654,000
improvement
2.9 2.9a 21 21 . no 249 1 0.00 0.00 0.00 10-15 60-inch 0 0 0.00 0 0 0 0 0 0% 0 84,500
improvement
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

Proj
ID

Project
ID
(specific)

Existing
Dia.
(in)

2030
cip
Dia.
(in)

Category (mod
from Build-out
to 2030)

Length
(ft)

Manholes
(# @ 400
ft max
spacing)z

2030
Materials

($/ft)

2030
Installation

($/ft)

2030
Bypass
Pumping
($/ft)

2030
Depth
Range

(f)’

2030
Manhole
Dia.

2030
Manhole

($/each)

2030
Reconnect
Fee

($/each)

2030
Restore
Fee

($/ft)

2030
Easement,
Crossing,

Etc. ($)

2030
Subtotal

(s)

2030
Engr/Legal/
Admin@35-

40% ($)

2030
Contingen
cy @30%
($)

2030
Build-out
Total
($)

2030
Growth
Share®

2030
Growth
Cost ($)

Original
Build-out
Total

(8)

2.10

2.10a

30

30

no
improvement,
assumes that
the Westside
Interceptor is
constructed

798

0.00

0.00

0.00

15-20

60-inch

0.00

0%

410,000

2.11

2.11a

10

12

reduced
improvement,
assumes that
the Westside
Interceptor is
constructed

294

12.75

72.00

11.60

0-10

48-inch

3,640

1,000

7.35

3,900

39,000

13,700

15,800

68,500

0%

74,500

2.12

2.12a

no
improvement

986

0.00

0.00

0.00

0-10

48-inch

0.00

0%

219,500

2.13

2.13a

no
improvement

93

0.00

0.00

0.00

0-10

48-inch

0.00

0%

20,500

2.14

2.14a

no
improvement,
assumes that
the Awbrey
Glen Lift Station
is
decomissioned
and North
Interceptor is
constructed

1,843

0.00

0.00

0.00

0-10

48-inch

0.00

0%

431,000

2.15

2.15a1

no
improvement

546

0.00

0.00

0.00

0-10

48-inch

0.00

0%

119,500

2.15

2.15a2

no
improvement,
assumes that
the Awbrey
Glen Lift Station
is
decomissioned
and North
Interceptor is
constructed

368

0.00

0.00

0.00

10-15

48-inch

0.00

0%

83,500

2.15

2.15b

no
improvement

477

0.00

0.00

0.00

0-10

48-inch

0.00

0%

111,000

2.15

2.15c

no
improvement

504

0.00

0.00

0.00

0-10

48-inch

0.00

0%

127,500

2.15

2.15d

no
improvement

282

0.00

0.00

0.00

0-10

48-inch

0.00

0%

65,500
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

| e | Emre | ez Manholes | 35 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 Original
Proj . CIp . Length | (# @ 400 . . Bypass Depth Reconnect | Restore | Easement, Engr/Legal/ | Contingen | Build-out Build-out
ID Dia. . from Build-out Materials | Installation . Manhole | Manhole . Subtotal . Growth Growth
ID (specific) (in) Dia. to 2030) (ft) ft max ($/ft) ($/f) Pumping | Range Dia ($/each) Fee Fee Crossing, ) Admin@35- | cy @30% Total Share® Cost ($) Total
(in) spacing)’ ($/ft) (ft)’ ' ($/each) | ($/ft) Etc. ($) 40% ($) ($) ($) ($)
new
improvement
not considered
2.16 2.16a 4 8 in original 351 1 7.87 67.00 11.60 0-10 48-inch 3,640 1,000 7.35 5,000 42,600 16,000 17,600 76,000 36% 27,000 0
build-out
analysis,
forcemain
3.1 3.1a 8 8 . no 446 1 0.00 0.00 0.00 25-30 48-inch 0 0 0.00 0 0 0 0 0 0% 0 108,000
improvement
3.2 3.2a 8 8 . no 473 1 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 109,500
improvement
3.2 3.2b 8 8 . no 167 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 38,500
improvement
3.2 3.2c 8 10 im;erg:::;dent 504 1 8.85 70.00 11.60 0-10 48-inch 3,640 1,000 7.35 10,000 64,000 25,600 26,900 116,500 77% 89,000 132,500
3.3 3.3a 8 8 . no 1,141 3 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 263,500
improvement
3.3 3.3b 10 10 . no 660 2 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 173,500
improvement
3.3 3.3c 10 10 . no 333 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 80,500
improvement
3.3 3.3d 8 10 im;er(()j:::rendent 364 1 8.85 70.00 11.60 0-10 48-inch 3,640 1,000 7.35 6,000 46,200 18,500 19,400 84,000 62% 52,500 95,500
3.3 3.3el 10 10 . no 453 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 117,500
improvement
3.3 3.3e2 10 12 impr)(:g\l::;dent 1,126 3 12.75 90.00 11.60 10-15 48-inch 4,990 1,000 7.35 19,600 174,600 69,900 73,300 318,000 64% 202,500 297,500
3.3 3.3f 10 10 . no 663 2 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 174,000
improvement
3.3 3.3g 10 10 . no 1,012 3 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 266,000
improvement
3.3 3.3h 10 10 . no 936 2 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 226,000
improvement
3.4 3.4a 15 15 . no 352 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 98,000
improvement
3.5 3.5a 8 8 . no 110 0 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 25,500
improvement
3.5 3.5b 8 8 . no 347 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 84,500
improvement
3.6 3.6a 8 8 . no 796 2 0.00 0.00 0.00 10-15 48-inch 0 0 0.00 0 0 0 0 0 0% 0 183,500
improvement
3.7 3.7a 8 8 . no 185 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 42,500
improvement
3.8 3.8a 6 6 . no 143 0 0.00 0.00 0.00 >30 48-inch 0 0 0.00 0 0 0 0 0 0% 0 31,500
improvement
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

Proj
ID

Project
ID
(specific)

Existing
Dia.
(in)

2030
cip
Dia.
(in)

Category (mod
from Build-out
to 2030)

Length
(ft)

Manholes
(# @ 400
ft max
spacing)z

2030
Materials

($/ft)

2030
Installation

($/ft)

2030
Bypass
Pumping
($/ft)

2030
Depth
Range

(f)’

2030
Manhole
Dia.

2030
Manhole

($/each)

2030
Reconnect
Fee

($/each)

2030
Restore
Fee

($/ft)

2030
Easement,
Crossing,

Etc. ($)

2030
Subtotal

(s)

2030
Engr/Legal/
Admin@35-

40% ($)

2030
Contingen
cy @30%
($)

2030
Build-out
Total

($)

2030
Growth
Share®

2030
Growth
Cost ($)

Original
Build-out
Total

(8)

3.9

3.9a

new

improvement

not considered
in original
build-out
analysis,
forcemain

258

7.87

67.00

11.60

0-10

48-inch

3,640

1,000

7.35

3,800

32,700

12,300

13,500

58,500

9%

5,500

3.10

3.10a

new

improvement

not considered
in original
build-out
analysis

1,846

5.65

67.00

11.60

0-10

48-inch

3,640

1,000

7.35

25,500

217,800

81,900

89,900

389,500

65%

251,500

51

5.1a

24

24

no
improvement

425

0.00

0.00

0.00

10-15

60-inch

0.00

0%

178,000

5.2

5.2a

12

12

no
improvement

1,931

0.00

0.00

0.00

10-15

48-inch

0.00

0%

507,000

5.2

5.2b

12

12

no
improvement

651

0.00

0.00

0.00

10-15

48-inch

0.00

0%

171,000

53

5.3al1

10

additional
improvement
above original

build-out

2,654

8.85

70.00

11.60

0-10

48-inch

3,640

1,000

7.35

46,600

338,600

135,500

142,200

616,500

69%

426,500

616,000

53

5.3a2

12

additional
improvement
above original

build-out

932

12.75

72.00

11.60

0-10

48-inch

3,640

1,000

7.35

16,000

121,900

48,800

51,200

222,000

65%

144,000

211,500

5.4

5.4al

no
improvement

691

0.00

0.00

0.00

0-10

48-inch

0.00

0%

169,500

5.4

5.4a2

10

full
improvement
from original
build-out

264

8.85

70.00

11.60

0-10

48-inch

3,640

1,000

7.35

4,700

30,500

12,200

12,800

55,500

0%

57,000

5.4

5.4b

10

reduced
improvement

268

8.85

70.00

11.60

0-10

48-inch

3,640

1,000

7.35

3,200

34,000

13,600

14,300

62,000

0%

66,500

5.4

5.4c

12

12

no
improvement

494

0.00

0.00

0.00

0-10

48-inch

0.00

0%

133,000

5.5

5.5a

15

15

no
improvement

15

0.00

0.00

0.00

0-10

48-inch

0.00

0%

4,000

5.6

5.6a

21

21

no
improvement

351

0.00

0.00

0.00

0-10

60-inch

0.00

0%

124,000

5.7

5.7a

new

improvement

not considered
in original
build-out
analysis,
forcemain

3,931

6.00

0.00

11.60

0-10

48-inch

3,640

1,000

7.35

13,600

116,400

43,800

48,000

208,000

0%
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

Proj
ID

Project
ID
(specific)

Existing
Dia.
(in)

2030
cip
Dia.
(in)

Category (mod
from Build-out
to 2030)

Length
(ft)

Manholes
(# @ 400
ft max
spacing)z

2030
Materials

($/ft)

2030
Installation

($/ft)

2030
Bypass
Pumping
($/ft)

2030
Depth
Range

(f)’

2030
Manhole
Dia.

2030
Manhole

($/each)

2030
Reconnect
Fee

($/each)

2030
Restore
Fee

($/ft)

2030
Easement,
Crossing,

Etc. ($)

2030
Subtotal

(s)

2030
Engr/Legal/
Admin@35-

40% ($)

2030
Contingen
cy @30%
($)

2030
Build-out
Total

($)

2030
Growth
Share®

2030
Growth
Cost ($)

Original
Build-out
Total

(8)

5.8

5.8a

10

new

improvement

not considered
in original
build-out
analysis

987

8.85

70.00

11.60

0-10

48-inch

3,640

1,000

7.35

14,100

119,900

45,100

49,500

214,500

0%

6.1

6.1a

10

reduced
improvement

95

8.85

113.00

11.60

15-20

48-inch

6,740

1,000

7.35

2,800

16,100

6,500

6,800

29,500

43%

12,500

23,000

6.2

6.2al

12

18

additional
improvement
above original

build-out

323

17.00

87.00

11.60

0-10

48-inch

3,640

1,000

8.40

5,500

50,100

20,100

21,100

91,500

49%

44,500

86,000

6.2

6.2a2

12

15

full
improvement
from original
build-out

1,912

18.80

95.00

11.60

10-15

48-inch

4,990

1,000

7.88

31,700

316,500

126,600

132,900

576,000

48%

277,500

501,000

6.2

6.2b

15

18

additional
improvement
above original

build-out

195

17.00

105.00

11.60

10-15

48-inch

4,990

1,000

8.40

5,700

33,400

13,300

14,000

60,500

22%

13,500

51,000

6.3

6.3a

12

15

new

improvement

not considered
in original
build-out
analysis

1,043

18.80

95.00

11.60

10-15

48-inch

4,990

1,000

7.88

20,900

177,800

66,900

73,400

318,000

49%

154,500

8.1

8.1a

no
improvement

533

0.00

0.00

0.00

0-10

48-inch

0.00

0%

124,000

8.1

8.1b

10

12

full
improvement
from original
build-out

962

12.75

72.00

11.60

0-10

48-inch

3,640

1,000

7.35

18,700

127,800

44,700

51,700

224,000

55%

122,500

224,000

8.1

8.1c

10

reduced
improvement

494

8.85

70.00

11.60

0-10

48-inch

3,640

1,000

7.35

9,700

62,700

21,900

25,400

110,000

52%

57,000

115,000

8.2

8.2a

12

15

full
improvement
from original
build-out

1,741

18.80

95.00

11.60

10-15

48-inch

4,990

1,000

7.88

32,100

288,100

100,800

116,700

505,500

48%

244,500

436,500

8.2

8.2b

15

15

no
improvement

80

0.00

0.00

0.00

0-10

48-inch

0.00

0%

21,500

8.2

8.2c

12

15

reduced
improvement

1,496

18.80

77.00

11.60

0-10

48-inch

3,640

1,000

7.88

25,000

216,000

75,600

87,500

379,000

53%

201,000

405,500

8.2

8.2d

12

12

no
improvement

937

0.00

0.00

0.00

10-15

48-inch

0.00

0

0

0%

0

254,000

8.2

8.2e

12

12

no
improvement

208

0.00

0.00

0.00

0-10

48-inch

0.00

0

0%

52,000

8.3

8.3a

no
improvement

640

0.00

0.00

0.00

0-10

48-inch

0.00

0%

142,500

8.4

8.4a

12

12

no
improvement

576

0.00

0.00

0.00

0-10

48-inch

0

0.00

0%

0

146,500
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

Proj
ID

Project
ID
(specific)

Existing
Dia.
(in)

2030
cip
Dia.
(in)

Category (mod
from Build-out
to 2030)

Length
(ft)

Manholes
(# @ 400
ft max
spacing)z

2030
Materials

($/ft)

2030
Installation

($/ft)

2030
Bypass
Pumping
($/ft)

2030
Depth
Range

(f)’

2030
Manhole
Dia.

2030
Manhole

($/each)

2030
Reconnect
Fee

($/each)

2030
Restore
Fee

($/ft)

2030
Easement,
Crossing,

Etc. ($)

2030
Subtotal

(s)

2030
Engr/Legal/
Admin@35-

40% ($)

2030
Contingen
cy @30%
($)

2030
Build-out
Total

($)

2030
Growth
Share®

2030
Growth
Cost ($)

Original
Build-out
Total
($)

8.4

8.4b

12

12

no
improvement

161

0

0.00

0.00

0.00

0-10

48-inch

0

0.00

0

0

0

0

0%

41,000

8.5

8.5a

10

10

no
improvement,
assumes
upgrades to Old
Mill pump
station are
implemented

212

0.00

0.00

0.00

15-20

48-inch

0.00

0%

51,500

8.6

8.6a

no
improvement

527

0.00

0.00

0.00

0-10

48-inch

0.00

0%

117,000

8.7

8.7a

no
improvement,
assumes flows
are re-directed
through
Southeast
Interceptor

522

0.00

0.00

0.00

0-10

48-inch

0.00

0%

116,500

9.1

9.1a

no
improvement,
assumes flows
are re-directed
through
Southeast
Interceptor

703

0.00

0.00

0.00

10-15

48-inch

0.00

0%

162,500

9.1

9.1b

10

10

no
improvement,
assumes flows
are re-directed
through
Southeast
Interceptor

268

0.00

0.00

0.00

0-10

48-inch

0.00

0%

65,000

9.2

9.2a

no
improvement

136

0.00

0.00

0.00

0-10

48-inch

0.00

0%

31,500

9.3

9.3a

12

15

full
improvement
from original
build-out

797

18.80

95.00

11.60

10-15

48-inch

4,990

1,000

7.88

13,900

132,100

52,800

55,500

240,500

32%

78,000

209,500

9.3

9.3b

15

full
improvement
from original
build-out

18

18.80

120.00

11.60

15-20

48-inch

6,740

1,000

7.88

500

3,400

1,400

1,400

6,000

32%

2,000

4,500

9.3

9.3cl

12

15

full
improvement
from original
build-out

627

18.80

77.00

11.60

0-10

48-inch

3,640

1,000

7.88

11,000

92,600

37,000

38,900

168,500

33%

55,500

168,500

9.3

9.3¢c2

12

12

no
improvement

2,495

0.00

0.00

0.00

20-25

48-inch

0.00

0%

651,500

9.4

9.4a

no
improvement

6,534

16

0.00

0.00

0.00

0-10

48-inch

0

0.00

0%

0

1,509,000
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Table 12b. 2030 Build-out Gravity and Forcemain Cost Specifics®

| e | Emre | ez Manholes | 35 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 2030 Original
Proj . CIp . Length | (# @ 400 . . Bypass Depth Reconnect | Restore | Easement, Engr/Legal/ | Contingen | Build-out Build-out
ID Dia. . from Build-out Materials | Installation . Manhole | Manhole . Subtotal . Growth Growth
ID (specific) (in) Dia. to 2030) (ft) ft max ($/ft) ($/f) Pumping | Range Dia ($/each) Fee Fee Crossing, ) Admin@35- | cy @30% Total Share® Cost ($) Total
(in) spacing)’ ($/ft) (ft)’ ' ($/each) | ($/ft) Etc. ($) 40% ($) ($) ($) ($)
9.4 9.4b 8 8 . no 313 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 75,500
improvement
9.4 9.4c 8 8 . no 97 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 22,500
improvement
9.4 9.4d 10 10 . no 1,020 3 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 246,500
improvement
9.5 9.5a 15 15 . no 297 1 0.00 0.00 0.00 25-30 48-inch 0 0 0.00 0 0 0 0 0 0% 0 83,000
improvement
9.5 9.5b 15 15 . no 100 0 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 28,000
improvement
9.6 9.6a 10 10 . no 538 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 130,000
improvement
9.7 9.7a 8 8 . no 515 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 103,000
improvement
9.8 9.8a 12 12 . no 359 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 93,500
improvement
9.8 9.8b 12 15 im:)(:g\l::sﬁdent 515 1 18.80 77.00 11.60 0-10 48-inch 3,640 1,000 7.88 10,300 74,400 29,700 31,200 135,500 47% 63,500 145,000
9.8 9.8c 12 12 . no 334 1 0.00 0.00 0.00 0-10 48-inch 0 0 0.00 0 0 0 0 0 0% 0 87,000
improvement
TOTAL 368,000 3,023,000 1,153,000 1,253,000 | 5,429,000 2,525,000 | 17,314,000

NOTES FOR TABLE 12B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the CSMP. 2030 build-out cost estimates are for improvements for population growth to 119,009 by year 2030 in 2005 dollars. The first number of each
project ID indicates the study area where the improvement is located. For example, project 2.1 is located in study area 2. Unit costs were taken directly from the CSMP and applied to revised improvements.

NOTE 2. In the original CIP, the number of manholes for each improvement was calculated by dividing the total length of the improvement by a maximum 400 ft spacing. This method is adequate for new interceptor improvements; however, it may
underestimate the number of manholes for gravity improvements in the existing system. The existing system manholes are often spaced at less than 400 ft to account for grade changes and alignment changes. To maintain consistency between the original build-
out CIP and the 2030 build-out CIP, the method for calculating the numbers of manholes was NOT modified for the 2030 build-out CIP. The cost discrepancy from the underestimation of manhole numbers is expected to be less than 4% of the overall gravity

and forcemain CIP cost.

NOTE 3. In the original CIP, all gravity improvement cost estimates used the unit costs for a 0-10 ft construction depth even though the CSMP stated that the same unit costs should be applied to both new improvements and replacement/upgrade improvements.

The 2030 build-out CIP utilizes all of the unit cost data for the gravity improvements with variation for construction depth. Because of the modified assumption, the cost differences between the original build-out CIP and the 2030 build-out CIP are less

exaggerated than if both CIPs had utilized the variation in construction depth. The 2030 build-out costs may be conservative since a replacement or upgrade improvement may require less excavation expense than a new improvement. It is recommended for

future CIPs and master planning efforts that separate unit costs be developed for new improvements and upgrade/replacement improvements.

NOTE 4. The 2030 build-out growth share is calculated from the existing dry weather peak flow to 2030 dry weather flow ratio at the location of the improvement (1-existing flow location specific/2030 flow location specific).
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Table 12¢c. 2030 Build-out Gravity and Forcemain Cost Summary®

Project .
ID 2030 2030 Original
*first number in | Build-out | Growth Build-out
ID indicates Cost($) | Cost*($) Total ($)
study area
2.1 0 0 932,000
2.2 0 0 183,500
2.3 94,500 0 99,000
2.4 0 0 56,000
2.5 0 0 667,000
2.6 0 0 596,500
2.7 0 0 465,000
2.8 0 0 1,056,500
2.9 0 0 84,500
2.10 0 0 410,000
2.11 68,500 0 74,500
2.12 0 0 219,500
2.13 0 0 20,500
2.14 0 0 431,000
2.15 0 0 507,500
2.16 76,000 27,000 0
3.1 0 0 108,000
3.2 116,500 89,000 280,500
33 402,000 255,000 1,694,500
34 0 0 98,000
3.5 0 0 110,500
3.6 0 0 183,500
3.7 0 0 42,500
3.8 0 0 31,500
3.9 58,500 5,500 0
3.10 389,500 251,500 0
5.1 0 0 178,000
5.2 0 0 678,000
5.3 838,000 570,500 828,000
5.4 117,500 0 426,000
5.5 0 0 4,000
5.6 0 0 124,000
5.7 208,000 0 0
5.8 214,500 0 0
6.1 29,500 12,500 23,000
6.2 728,000 335,500 638,000
6.3 318,000 154,500 0
8.1 334,000 179,500 463,000
8.2 884,500 446,000 1,169,500
8.3 0 0 142,500
8.4 0 0 187,000
8.5 0 0 51,500
8.6 0 0 117,000
8.7 0 0 116,500
9.1 0 0 227,500
9.2 0 0 31,500
9.3 415,000 135,500 1,034,000
9.4 0 0 1,853,500
9.5 0 0 111,000
9.6 0 0 130,000
9.7 0 0 103,000
9.8 135,500 63,500 325,500
TOTAL 5,429,000 | 2,525,000 17,314,000

NOTES FOR TABLES 12C

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the CSMP. 2030 build-out cost estimates are
for improvements for population growth to 119,009 by year 2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to
revised improvements. Improvements with costs shown as $0 in the original build-out CIP column indicate additional improvements not
previously considered.

NOTE 2. The 2030 build-out growth share is calculated from the existing dry weather peak flow to 2030 dry weather flow ratio at the location of
the improvement (1-existing flow/2030 flow).
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Lift Station and Decommissioning Improvements

The lift station improvements and decommissioning in the nine study areas are presented in
Figure 17 (E-size folded map), Table 13a, and Table 13b. Tables 13a and 13b list all of the
lift station and decommissioning improvements identified in the original build-out CIP. The
improvements are categorized as follows:

1. No Improvement — Improvement not required for the 2030 build-out or the
existing system.

2. Reduced Improvement — Improvement required for the 2030 build-out, but
capacity is less than the original build-out.

3. Full Improvement — Improvement required for the 2030 build-out and capacity is
identical to the original build-out.

4. Additional Improvement — Improvement required for the 2030 build-out and
capacity is estimated to be greater than the original build-out estimate.

5. Improvement dependent on Interceptor — Improvement not required, unless
interceptor is not completed. These improvements are described in Table 13b.

6. New Improvement- Improvement not considered in the original build-out CIP.

Some lift stations are being decommissioned to allow gravity service into new interceptor
improvements. Other lift stations should be decommissioned in conjunction with identified
gravity improvements. Decommissioning typically requires abandoning the lift station and
constructing additional gravity pipeline to a collection system trunkline. Tables 13a and 13b
include comments to describe the decommissioning activity.

Table 13b highlights lift stations that will need to be improved if the interceptor
improvements are not implemented. The costs for these lift stations includes the cost of
upgrading the lift station ONLY and does NOT include costs for all downstream pipeline
improvements. Additional modeling scenarios and improvements analysis are required to
determine whether or not lift station upgrades and additional downstream pipeline
improvements provide feasible alternatives to the planned interceptors.

Lift station upgrades are determined by available firm capacity and peak hour flows into the
lift station wet well. Where 2030 build-out peak hour flows exceed existing firm capacity,
an upgrade is recommended. The firm capacity and peak hour flows for each lift station are
presented in Tables 13a and 13b. Firm capacity information for each lift station was found in
the CSMP. Peak hour flows into the wet well were extracted from the wet weather model
when possible. For lift stations that were not modeled, the peak hour flows were calculated
from the average loading in the lift station service area times a peak hour factor of 2.5.
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The CSMP analyzes all of the lift stations in the City of Bend Collection System and
evaluates the firm capacity requirements at full build-out with the exception of the Parrell
Lift Station. It was assumed that the original build-out peak hour flows used in the CSMP
are more conservative than the 2030 build-out peak hour flows. Because of this assumption,
the 2030 build-out analysis only considered lift stations that were identified for improvement
in the original build-out CIP and additional modeled lift stations such as the Parrell Lift
Station and Sawyer Park Lift Station.

Some lift station improvements are required to correct existing system deficiencies as well as
2030 deficiencies. Three alternatives for calculating growth share are defined for each
improvement to identify the percentage of the cost associated with growth. A zero percent
growth share indicates that the improvement is entirely caused by an existing deficiency.
The growth share information can be used to prioritize improvements. The growth share
alternatives are described below:

Alternative 1 — The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to 2030 build-out dry weather peak flow for
the entire system (1-existing flow/2030 flow). The growth share for reduced and full
upgrade improvements is calculated from similar flow ratios at the location of each
improvement.

Alternative 2 - The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to 2030 build-out dry weather peak flow at
the location of each improvement (1-existing flow location specific/2030 flow
location specific). The growth share for reduced and full upgrade improvements is
calculated from similar flow ratios at the location of each improvement.

Alternative 3 - The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to 2030 build-out dry weather peak flow at
the location of each improvement (1-existing flow location specific/2030 flow
location specific) unless the existing firm capacity exceeds the 2030 capacity
requirement. If the existing firm capacity exceeds the 2030 capacity requirement then
the growth share for lift station decommissioning is 100%. The growth share for
reduced and full upgrade improvements is calculated from similar flow ratios at the
location of each improvement.
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Table 13a. 2030 Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*

Proj
ID & Lift Existin Existing A 2030 Build- 2030 Build-out
g . Original . . . Alt 3
Station . Loading | Source T .. out 2030 Firm . Action (Bold Cost Adjust L 2030 Alt 2 Alt 2 2030 Alt3
Name z:m (2005- of ::::F?:‘:I Original Build- Original Build-out B?;:zl_';ﬂt Loading Source of 2030 Pump ZCO:OaI::;m indicates from 2(:::: z:::‘ Gfg:::h Growth 2030 Growth 2030 Gf:\il‘:h
*first number P gpm, Existing . out Action’ Activity Estimate Loading Capacity pacity change from Original a Cost Growth® Total Growth®
(2005- . Estimate Total (S) Comment L. R . 3 (9) Share Total
in ID o Peak Loading - (gpm, Peak (gpm) Original Build- | Build-out (S) (%) (S) (%) ()
indicates ER Hour) ER Hour) out)
study area
Shevlin 380-foot gravity Equal to Existin
Commons 118 52 Model 202 Decommission sewer to North $72,500 52 q Loading J NA Decommission 100% $72,500 60% $43,500 0% SO 100% $72,500
1.PS03 Interceptor
Shevlin .
Commons 118 52 Model 202 Decommission Rem°s"t Z't;jnpump $25,000 52 Eq“aL';: df:gt'”g NA Decommission 100% $25,000 60% $15,000 0% %0 100% $25,000
1.PS04
Shevlin . Use Existing
New Pumps with . )
Meadows 145 130 Model 464 Upgrade Increased Capacity $66,500 143 Model 145 Station Firm No Upgrade 0% $0 0% S0 9% $0 100% S0
2.PS04 Capacity
Shevlin Activated Carbon Use Existing
Meadows 145 130 Model 464 Upgrade Odor Scrubber $25,000 143 Model 145 Station Firm No Upgrade 0% S0 0% S0 9% S0 100% SO
2.PS05 Capacity
Estimated from
AW;’ r:g chle” 450 440 | Model 1,747 | Decommission | ©3° O'EZcxeGrraV'ty $1,433,000 747 AvsgzieHsz:j X NA Decommission 100% $1,433,000 60% $855,500 41% $589,000 41% $589,000
Factor of 2.5
Estimated from
Awbrey Glen - Remove the Pump Average Load x -
2 PSO7 450 440 Model 1,747 Decommission station $50,000 747 Peak Hour NA Decommission 100% $50,000 60% $30,000 41% $20,500 41% $20,500
Factor of 2.5
Sunrise Use 2030 Peak
. New Pumps with Hour Flow as Reduced
Village #1 250 73 Model 660 Upgrade K $80,000 289 Model 289 X . 61% $49,000 75% $36,500 75% $36,500 75% $36,500
3.ps01 Increased Capacity Station Firm Upgrade
’ Capacity
A flow test
performed by City
staff showed station
not able to pump
design capacity. The
Widai Creek Flow Testing problem is likely Use Existing
3gPSOZ 297 61 Model 420 and Further caused by conficting $15,000 102 Model 297 Station Firm Flow Testing 100% $15,000 0% S0 40% $6,000 100% $15,000
’ Evaluation HGL from Sunrise Capacity
Village pump
station. Additional
flow testing and
evaluation
recommended.
Estimated from
B A M New 460-ft 8" A L
OX‘; . OC{eS 65 17 :}Ztne' 31 Decommission e""Ser(;rt 8 $72,000 19 Vs;zieng:j X NA Decommission 100% $72,000 60% $43,000 11% $7,500 100% $72,000
Factor of 2.5
Estimated from
Boyd Acres 65 17 Master 31 Decommission | emoval of Pump $25,000 19 Average Load x NA Decommission 100% $25,000 60% $15,000 11% $2,500 100% $25,000
4.PS02 Plan Station Peak Hour
Factor of 2.5
Estimated from
Hfg?&ds 250 27 Mpiztner 196 Decommission Newszesmir'ft 8 $393,000 84 AVELZieHL;’jf X NA Decommission 100% $393,000 60% $234,500 68% $266,500 100% $393,000
Factor of 2.5
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Table 13a. 2030 Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*
Proj
ID & Lift Existin Existing .. 2030 Build- 2030 Build-out
g . Original . . . Alt 3
Station . Loading | Source T .. out 2030 Firm . Action (Bold Cost Adjust L 2030 Alt 2 Alt 2 2030 Alt3
Name Firm (2005- of LS Original Build- Original Build-out 0|:|g|nal Loading Source of 2030 Pump 2030 F|.rm indicates from AL 2030 Growth 2030 Growth 2030 2030
Cap. . Peak Flow . 2 . Build-out . . . Capacity L. out Cost Growth 5 6 Growth
*first number gpm, Existing . out Action Activity Estimate Loading Capacity change from Original a Cost Growth Total Growth
(2005- Estimate Total (S) Comment (S) Share Total
i k | Loadin (gpm, Peak (gpm) Original Build- | Build-out® ($) (%) ($) (%)
inID il Pea oading il gpm, gp! g o o )
indicates Hour) Hour) out)
study area
Estimated from
Highlands Master . Removal of Pump Average Load x . o o o o
4.PS04 250 27 Plan 196 Decommission Station $25,000 84 Peak Hour NA Decommission 100% $25,000 60% $15,000 68% $17,000 100% $25,000
Factor of 2.5
H°£:";2‘6;n” U:::O U"k:"w MP"’:Z;” Unknown | Decommission Nev"sz’fvi':t 8 $60,000 NA NA NA Decommission 100% $60,000 60% $36,000 60% $36,000 100% $60,000
Holiday Inn | Unkno | Unknow | Master |\ \ | pecommission | Remeovalof Pump $10,000 NA NA NA Decommission 100% $10,000 60% $6,000 60% $6,000 100% $10,000
4.PS06 wn n Plan Station
Estimated from
Northpointe | 58 Model 157 Decommission New 350-ft 8 $55,000 80 Average Load x NA Decommission 100% $55,000 60% $33,000 28% $15,500 100% $55,000
4.PS07 Sewer Peak Hour
Factor of 2.5
Estimated from
Northpointe . Removal of Pump Average Load x .
265 58 Model 157 Decommission ) $25,000 80 NA Decommission 100% $25,000 60% $15,000 28% $7,000 100% $25,000
4.PS08 Station Peak Hour
Factor of 2.5
North Wind . " Equal to Existing .
4.PS09 270 16 Model 34 Decommission | New400-ft 8" Sewer $63,000 16 Loading NA Decommission 100% $63,000 60% $37,500 0% S0 100% $63,000
North Wi R | of P E | to Existi
°£tps ) (;”d 270 16 Model 34 Decommission em°;’tztic;n ump $25,000 16 q“aLot: di:gt'”g NA Decommission 100% $25,000 60% $15,000 0% $0 100% $25,000
Removal of pump
station including
Phoenix 228 85 Model 44 Decommission the inter-tie $41,000 85 Equal to Existing NA Decommission 100% $41,000 60% $24,500 0% $0 100% $41,000
4.PS11 between Phoenix ! Loading ? ! ? ! ’ ? !
and Northpointe
Pump station basin
Summer Estimated from
M New 450-ft 8" A L
Meadows 125 11 :}Ztner 31 Decommission eWSe \‘j’v Zrt 8 $70,000 19 Vs;zieng:j X NA Decommission 100% $70,000 60% $42,000 42% $29,500 100% $70,000
4.psi2 Factor of 2.5
Summer Estimated from
Meadows 125 11 M;:zfr 31 Decommission Rem°s‘1 ?ti‘gnpump $25,000 19 A"s;ieHL;’j:j X NA Decommission 100% $25,000 60% $15,000 42% $10,500 100% $25,000
4,PS13 Factor of 2.5
Use 2030 Peak
Empire 50 22 Model 9% Upgrade Installation of New | ¢, o5 58 Model 58 Hour Flow as Reduced 74% $18,500 61% $11,500 61% $11,500 61% $11,500
5.PS02 Pumps Station Firm Upgrade
Capacity
No
improvement
currently
Deschute§ " . . identified,
County Jail 8" Gravity Sewers Estimated from evaluate
>-PS03 115 41 Master 129 Decommission | Jischarging to the $0 127 Average Load x NA decommissioni 100% $0 60% $0 68% $0 68% $0
see Table Plan North Interceptor, Peak Hour ne as part of ° ? ? ’
13b and no cost identified Factor of 2.5 i futr:xre
NOTE 2
development,
see Table 13b
and NOTE 2
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Table 13a. 2030 Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*
Proj
ID & Lift Existin Existing .. 2030 Build- 2030 Build-out
. g . Original . . . Alt 3
Station Firm Loading | Source Build-out . ) N . Original ouf 2030 Firm 2030 Firm At_:tlo_n (Bold Cost Adjust 2030 Build- 2030 2030 Alt 2 Alt 2 2030 Alt3 2030
Name Cap (2005- of Peak Flow Original Buﬂzd- Original Build-out Build-out Loading Source of 2030 Pump T indicates from B Growth Growth 2030 s Growth 2030 ) Growth
*first number : gpm, Existing . out Action Activity Estimate Loading Capacity change from Original a Cost Growth Total Growth
- (2005- K di Estimate Total ($) K Comment izinal Build iId-out® (S) Share o o Total
inID - Pea Loading i) (gpm, Pea (gpm) Original Build- Build-out (S) (%) (S) (%) ()
indicates & Hour) Hour) out)
study area
Estimated from
Majestic 265 102 Model 170 Decommission New 1800-ft 8 $281,000 137 Average Load x NA Decommission 100% $281,000 60% $167,500 26% $72,000 100% $281,000
5.PS04 Sewer Peak Hour
Factor of 2.5
Estimated from
Majestic . Removal of the Average Load x - o o o o
5 PSOS 265 102 Model 170 Decommission Pump Station $25,000 137 Peak Hour NA Decommission 100% $25,000 60% $15,000 26% $6,500 100% $25,000
Factor of 2.5
No
improvement
currently
North Fire 8" Gravity Sewers identified,
Station Unkno | Unknow | Master . discharging to the evaluate o 0 0 0
5.PSO6 wn N Plan Unknown | Decommission North Interceptor, S0 NA NA NA decommissioni 100% S0 60% S0 60% S0 100% S0
see NOTE 2 no cost identified ng as part of
future
development,
see NOTE 2
2030 Peak Hour
Flow Exceeds Full Replacement
Drake Pump Replace Drake Build-out @pless than
Station 650 233 Model 446 Replacement Pump Station with $363,000 460 Model 460 Estimate, Use existing 81% $295,000 49% $145,500 49% $145,500 100% $295,000
6.PS01 new station 2030 Peak Hour .
Flow for Firm capacity
Capacity
. 2030 Peak Hour
Addison . Flow Exceeds Full
Pump Correct erade Estimated from Build-out Replacement
Station Master g Average Load x . @ greater than
100 61 88 Replacement problem at 4th and $575,000 176 176 Estimate, Use >, . 152% $871,500 65% $569,500 65% $569,500 65% $569,500
6.PS02 Plan Addison Peak Hour 2030 Peak Hour original build-
(previously Factor of 2.5 Flow for Firm out
63) Capacity
Nottingham Use Existing Peak
4 55 81 Master 202 Upgrade Replace with new $30,500 81 Equal to FXIStIng 81 Hourj Flovy as Reduced 589% $17,500 0% %0 0% %0 0% %0
7 PS02 Plan 200gpm pumps Loading Station Firm Upgrade
) Capacity
. . Estimated from
Blue Ridge Master Installation of inter- Average Load x
7 PS03 70 28 Plan 39 Decommission tie to new gravity $16,000 36 Peak Hour NA Decommission 100% $16,000 60% $9,500 22% $3,500 100% $16,000
SeWers Factor of 2.5
Estimated from
Blue Ridge Master . Removal of Pump Average Load x . o o o o
7 PS4 70 28 Plan 39 Decommission Station $25,000 36 Peak Hour NA Decommission 100% $25,000 60% $15,000 22% $5,500 100% $25,000
Factor of 2.5
Darnell
. £ Existi
Estates 170 100 Model 98 Decommission | Constructionofa $49,000 100 qual to Existing NA Decommission 100% $49,000 60% $29,000 0% 30 100% $49,000
300-foot 8" Sewer Loading
7.PS05
Darnell _—
Estates 170 100 | Model 98 Decommission Remos‘; zltic:npump $25,000 100 Eq“aL'otao df:'sn”g NA Decommission 100% $25,000 60% $15,000 0% $0 100% $25,000
7.PS06 &
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Table 13a. 2030 Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*

Proj
ID & Lift Existin Existing .. 2030 Build- 2030 Build-out
g . Original . . . Alt 3
Station . Loading | Source T .. out 2030 Firm . Action (Bold Cost Adjust L 2030 Alt 2 Alt 2 2030 Alt3
Name z:m (2005- of ::::F(IJ:\:I Original Build- Original Build-out B?;:zl-ﬁ:t Loading Source of 2030 Pump ZCO:OaI::;m indicates from 223:: z:::‘ Gfg:l‘:h Growth 2030 Growth 2030 G:g:::h
*first number P gpm, Existing . out Action’ Activity Estimate Loading Capacity pacity change from Original a Cost Growth® Total Growth®
(2005- Estimate Total (S) Comment 3 (S) Share Total
in ID o Peak Loading - (gpm, Peak (gpm) Original Build- | Build-out (S) (%) (S) (%) ()
indicates gp Hour) Ep Hour) out)
study area
Estimated from
Desert Skies 95 65 Model 176 Decommission | Constructionofa $86,000 154 Average Load x NA Decommission 100% $86,000 60% $51,500 58% $49,500 58% $49,500
7.PS07 550-ft 8" Sewer ’ Peak Hour ? ’ ? ’ ? ’ ’ ’
Factor of 2.5
Estimated from
Desert Skies . Removal of Pump Average Load x -
95 65 Model 176 Decommission . $25,000 154 NA Decommission 100% $25,000 60% $15,000 58% $14,500 58% $14,500
7.PS08 Station Peak Hour
Factor of 2.5
Ridgewater - Construction of Equal to Existing -
#1 118 32 Model 26 Decommission 250-foot 8" Sewer $39,000 32 Loading NA Decommission 100% $39,000 60% $23,500 0% SO 100% $39,000
7.PS09
Ridgewater L Removal of Pump Equal to Existing L
#1 118 32 Model 26 Decommission Station $25,000 32 Loading NA Decommission 100% $25,000 60% $15,000 0% $0 100% $25,000
7.PS10
Sun . .
Meadows 380 90 Master 196 Decommission |  construction of $204,000 90 Equal to Existing NA Decommission 100% $204,000 60% $122,000 0% $0 100% | $204,000
7 psi1 Plan 1500-foot 8" Sewer Loading
Sun Master . Removal of Pump Equal to Existing L
Meadows 380 90 Plan 196 Decommission Station $25,000 90 Loading NA Decommission 100% $25,000 60% $15,000 0% S0 100% $25,000
7.PS12
Ei?/secrh;-:: Master Reduce caizcimetg ulrgg-lggm EAS\;celzr:aagt: icfz:zr)r: Use Existing No Upgrade
H H H 4 0, 0, 0, 0,
8.PS01 148 12 Plan 1 El;mai'i:g when pumps are 50 26 Peak Hour 148 Stzgogcli:tlrm see NOTE 2 0% 20 0% 30 >4% 20 100% 50
see NOTE 2 pacity replaced Factor of 2.5 pacity
. Use 2030 Peak
Old Mill Installation of 2 new Hour Flow as Reduced
300 264 Model 600 Upgrade 600-gpm VFD $60,000 475 Model 475 . . 87% $52,000 45% $23,000 45% $23,000 45% $23,000
8.PS02 oumps Station Firm Upgrade
Capacity
2030 Peak Hour
. Flow Exceeds Full
Estimated from .
River Rim Master Installation of new Average Load x Build-out Greater than
150 66 200 Upgrade $40,000 227 g 227 Estimate, Use Original Build- 108% $43,000 71% $30,500 71% $30,500 71% $30,500
8.PS03 Plan 200-gpm pumps Peak Hour 2030 Peak Hour out Upgrade
Factor of 2.5 Flow for Firm
Capacity
Estimated from Use 2030 Peak
Tri-Peaks Master Installation of 2 new Average Load x Hour Flow as Reduced o 0 o 0
8.PS05 120 45 Plan 150 Upgrade 150-gpm pumps $25,000 147 peak Hour 147 Station Firm Upgrade 99% $24,500 69% $17,000 69% $17,000 69% $17,000
Factor of 2.5 Capacity
. Estimated from
South Village Construction of Average Load x
3.PS06 g 265 19 Model 330 Decommission 400-ft 8" trunk $63,000 420 Peai Hour NA Decommission 100% $63,000 60% $37,500 96% $60,000 96% $60,000
’ Sewer
Factor of 2.5
Estimated from
South Village . Removal of Pump Average Load x -
265 19 Model 330 Decommission . $25,000 420 NA Decommission 100% $25,000 60% $15,000 96% $24,000 96% $24,000
8.PS07 Station Peak Hour
Factor of 2.5
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Table 13a. 2030 Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*
Proj
ID & Lift Existin Existing .. 2030 Build- 2030 Build-out
. g . Original . . . Alt 3
Station Firm Loading | Source Build-out . ) N . Original ouf 2030 Firm 2030 Firm At_:tlo_n (Bold Cost Adjust 2030 Build- 2030 2030 Alt 2 Alt 2 2030 Alt3 2030
Name (2005- of Original Build- Original Build-out . Loading Source of 2030 Pump . indicates from Growth 2030 Growth 2030
Cap. . Peak Flow . 2 . Build-out . . . Capacity L. out Cost Growth 5 6 Growth
*first number gpm, Existing . out Action Activity Estimate Loading Capacity change from Original a Cost Growth Total Growth
: (2005- . Estimate Total ($) Comment . . . 3 () Share Total
in ID o Peak Loading - (gpm, Peak (gpm) Original Build- | Build-out (S) (%) (S) (%) ()
indicates ER Hour) & Hour) out)
study area
Not identified in Upgrade (cost
Pump Station Use 2030 Peak Pg
Parrell Master Plan. 2030 Hour Flow as assumed
150 76 Model NA NA . o NA 454 Model 454 X . similar to other NA $50,000 83% $41,500 83% $41,500 83% $41,500
(new 8.PS08) condition requires Station Firm um
pump station Capacity pump
upgrades
upgrade.
. Estimated from
Summit Park Master Construction of new Average Load x
icci _ " H icci 0, 0, [) 0,
9.PSO1 125 14 Plan 50 Decommission 500 f:e8W§rraV|ty $78,500 50 Peak Hour NA Decommission 100% $78,500 60% $47,000 72% $56,500 100% $78,500
Factor of 2.5
Estimated from
Summit Park Master . Removal of Pump Average Load x o o o o o
9.pS02 125 14 Plan 50 Decommission Station $15,000 50 Peak Hour NA ecommission 100% $15,000 60% $9,000 72% $11,000 100% $15,000
Factor of 2.5
Use Existing
Station Firm
i 2
Westside Replace Westside cgazacictltya,\s:su?:gs Reduced
(no id) 3,600 2,191 Model 4,500 Replacement Pump Station with $3,770,000 3,256 Model 3,600 tEat tze North Uberade 87% $3,297,500 39% $1,291,000 33% $1,078,500 100% $3,297,500
new station . P&
Interceptor will
be completed
near-term.
Wyndemere Pump Station is currently Use 2030 Peak Wyndemere
Wynde.mere 240 85 Model 214 being re-built. No Build-out actl.on NA Model 254 Hour Flovy as P}Jmp Station NA %0 0% %0 67% %0 67% %0
(noid) recommended in the Pump Station Station Firm is currently
Master Plan. Capacity being re-built.
Total $8,552,000 $8,210,000 $4,243,000 $3,270,000 $6,889,000
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NOTES FOR TABLE 13A

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. 2030 build-out cost estimates are for improvements for population growth to
119,009 by year 2030 in 2005 dollars. The first number of each project ID indicates the study areas. For
example project 2.PS04 is located in study area 2.

NOTE 2. The CSMP identifies the North Fire Lift Station and Deschutes County Jail Lift Station as
decommissioning improvements; however, no cost is provided. The CSMP suggests that the lift stations
should be considered for decommissioning with gravity conveyance to the North Interceptor when growth
occurs in the area. The City may elect to have cost estimates provided for these lift stations and added to
the CIP. If the Deschutes County Jail Lift Station is not decommissioned, the lift station upgrades
described in Table 13b should be implemented.

Likewise, the CSMP identifies the Deschutes River X-ing Lift Station as a potential “downgrade” or
pump capacity reduction improvement, but does not provide costs for new pumps. The City may elect to
have cost estimates provided for this lift station improvement.

NOTE 3. Information in the CSMP for all Lift Station cost estimates for the original build-out are
limited. Where only reduced or additional improvements are required for pumping capacity under 2030
build-out conditions, Lift Station 2030 cost estimates were calculated as a percent of the original build-out
cost. The percentage was calculated using the six-tenths rule (Q2os0/Qpuitg-ou)”"-

NOTE 4. The growth share for lift station decommissioning is equal to the ratio of existing system dry
weather peak flow to 2030 build-out dry weather peak flow for the entire system (1-existing flow/2030
flow). The growth share for reduced and full upgrade improvements is calculated from similar flow
ratios at the location of each improvement.

NOTE 5. The alternative 2 growth share for lift station decommissioning is equal to the ratio of existing
system dry weather peak flow to 2030 build-out dry weather peak flow at the location of each
improvement (1-existing flow location specific/2030 flow location specific). The growth share for
reduced and full upgrade improvements is calculated from similar flow ratios at the location of each
improvement.

NOTE 6. The alternative 3 growth share for lift station decommissioning is equal to the ratio of existing
system dry weather peak flow to 2030 build-out dry weather peak flow at the location of each
improvement (1-existing flow location specific/2030 flow location specific) unless the existing firm
capacity exceeds the 2030 capacity requirement. If the existing firm capacity exceeds the 2030 capacity
requirement then the alternative 3 growth share for lift station decommissioning is 100%. The growth
share for reduced and full upgrade improvements is calculated from similar flow ratios at the location of
each improvement.
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Table 13b. 2030 Build-out Lift Station and Decommissioning Cost Specifics (improvements that are required only if interceptors are not installed, all costs in 2005 dollars)*

Proj 2030
ID & Lift Existi Existing ieinal Build- 2 2030 Build-out
. XISting | | oding | source | Origina - out 030 ) Action (Bold Cost ) 2030 Alt2 | Alt22030 | A3 | Alt32030
Firm Build-out - . - . Original X Firm 2030 Firm L. Adjust 2030 Build- 2030 L.
Name Ca - o Peak Flow riginal Build- riginal Build-out Build-out oading ource o Pum Capacit indicates from out Cost Growth rowt rowt rowt riority
(2005 f (o] | Build (o} | Build i Load S f 2030 d G h 2030 G h 2030 G h P
*first number gpm, Xisting . out Action ctivity stimate oading . change from . . 3 ost rowt ota rowt ota omment
P- Existi Acti Activi Esti Loadi P pacity hange f c Growth® Total Growth® Total c g
- (2005- . Estimate Total ($) Capacity Comment .. . Original () Share
in ID m) Peak Loading (gom) (gpm, (gpm) Original Build- Build-out? (S) (%) (S) (%) (S)
indicates Ep Hour) & Peak & out)
study area Hour)
2030 Peak
Hour Flow If western
does not ortion of
Shevlin New Pumps with Equal to exceeds P North
Commons 118 52 Model 202 Upgrade . P . $80,000 52 Existing 118 Existing Flow No Upgrade 0% S0 0% S0 0% S0 100% S0
increased capacity . . Interceptor
1.PSO1 Loading Estimate, is not
Use Existing
. constructed
Firm
Capacity
2030 Peak
Hour Flow
If western
does not ortion of
Shevlin Equal to exceeds P North
Commons 118 52 Model 202 Upgrade New 6" force main $809,000 52 Existing 118 Existing Flow No Upgrade 0% S0 0% S0 0% S0 100% S0 Interceptor
1.PS02 Loading Estimate, is noi
Use Existing
. consructed
Firm
Capacity
Estimated from Fisaekzl-?jl.?r When
Al | N P ith A L R
wbrey Glen | o, 440 Model 1747 Upgrade ew Pumps wit $561,000 747 verage Loadx | 2, Flow as educed 60% $337,000 | 41% $138,500 41% $138,500 41% $138,500 | capacityis
2.PS01 Increased Capacity Peak Hour Station Firm Upgrade reached
Factor of 2.5 Capacity
Estimated from ris:;\ekzl-?jgr When
A | Repl F Mai A L R
whrey Glen | o, 440 Model 1747 Upgrade eplace rorce Vain | ¢1 970,500 | 747 verage Loadx | 2, Flow as educed 60% $1,183,500 | 41% $486,500 41% $486,500 41% $486,500 | capacity is
2.PS02 (8-inch to 12-inch) Peak Hour Station Firm Upgrade reached
Factor of 2.5 Capacity
If western
portion of
North
. Use 2030 Interceptor
Gravity System at Estimated from Peak Hour Is not
Awbrey Glen ¥ oy . Average Load x Reduced consructed
450 440 Model 1747 Upgrade the Station $452,000 747 747 Flow as 60% $271,500 41% $111,500 41% $111,500 41% $111,500 .
2.PS03 . Peak Hour . . Upgrade and station
Discharge Station Firm
Factor of 2.5 Capacit must be
pactty expanded
beyond
current
capacity
Estimated from Use 2030
Deschutes Master Installation of New Average Load x Peak Hour Reduced When
County Jail 115 41 129 Upgrade $25,500 127 g 127 Flow as 99% $25,000 68% $17,000 68% $17,000 68% $17,000 capacity is
Plan Pumps Peak Hour . . Upgrade
5.PS01 Station Firm reached
Factor of 2.5 Capacity
Estimated from Igesaekzl-?jl?r When
Desert Skies 95 65 Model 176 Upgrade Replace with new $30,500 154 | Averageloadx | o, Flow as Reduced 92% $28,000 58% $16,000 58% $16,000 58% $16,000 capacity is
7.PS01 180-gpm pumps Peak Hour . . Upgrade
Station Firm reached
Factor of 2.5 Capacity
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Table 13b. 2030 Build-out Lift Station and Decommissioning Cost Specifics (improvements that are required only if interceptors are not installed, all costs in 2005 dollars)*

Proj 2030
ID & Lift Existi Existing ieinal Build- 2 2030 Build-out
station XISUNg | | pading | Source | OMEIN . out 030 . Action (Bold Cost . 2030 Alt2 | A22030 | Alt3 | Alt32030
Firm Build-out - . - . Original X Firm 2030 Firm L. Adjust 2030 Build- 2030 L.
Name Ca (2005- of Peak Flow Original Build- Original Build-out Build-out Loading | Source of 2030 Pum Capacit indicates from i — Growth Growth 2030 Growth 2030 Growth Priority
*first number P- gpm, Existing . out Action Activity Estimate Loading p pacity change from . . 3 Cost Growth* Total Growth® Total Comment®
- (2005- . Estimate Total (S) Capacity Comment .. . Original () Share
0, 0,
in ID m) Peak Loading (gom) (gpm, (gpm) Original Build- Build-out? (S) (%) (S) (%) (S)
indicates Ep Hour) & Peak & out)
study area Hour)
2030 Peak
Hour Flow
Exceeds Full
South Village Installation of 2 new EAS\;c;r;at:cLi;;(c)ir: E;clilri-;cl: Greater than When
g 265 19 Model 330 Upgrade $25,500 420 g 420 ! Original Build- 116% $29,000 96% $28,000 96% $28,000 96% $28,000 capacity is
8.PS04 330-gpm pumps Peak Hour Use 2030 out Upgrade reached
Factor of 2.5 Peak Hour Pe
Flow for
Firm
Capacity
TOTAL $3,954,000 $1,874,000 $798,000 $798,000 $798,000

NOTES FOR TABLE 13B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the City of Bend CSMP. 2030 build-out cost estimates are for improvements for population growth to 119,009 by year 2030 in 2005 dollars. The first number
of each project ID indicates the study areas. For example project 2.1 is located in study area 2.

NOTE 2. Information in the CSMP for all Lift Station cost estimates for the original build-out are limited. Where only reduced or additional improvements are required for pumping capacity under 2030 build-out conditions, Lift Station 2030 cost estimates
were calculated as a percent of the original build-out cost. The percentage was calculated using the six-tenths rule (Q2oz0/Qpuitg-out)"-

NOTE 3. The growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to 2030 build-out dry weather peak flow for the entire system (1-existing flow/2030 flow). The growth share for reduced and full upgrade
improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 4. The alternative 2 growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to 2030 build-out dry weather peak flow at the location of each improvement (1-existing flow location specific/2030 flow
location specific). The growth share for reduced and full upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 5. The alternative 3 growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to 2030 build-out dry weather peak flow at the location of each improvement (1-existing flow location specific/2030 flow
location specific) unless the existing firm capacity exceeds the 2030 build-out capacity requirement. If the existing firm capacity exceeds the 2030 build-out capacity requirement then the alternative 3 growth share for lift station decommissioning is 100%. The
growth share for reduced and full upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 6. Table 13b highlights lift stations that will need to be improved if the interceptor improvements are not implemented. The costs for these lift stations includes the cost of upgrading the lift station ONLY and does NOT include costs for all downstream
pipeline improvements. Additional modeling scenarios and improvements analysis are required to determine whether or not lift station upgrades and additional downstream pipeline improvements provide feasible alternatives to the planned interceptors.
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Interceptor Improvements

The interceptor improvements are presented in Figure 17 (E-size folded map), Table 14a,
Table 14b, and Table 14c. The velocity, depth/diameter (d/D), and surcharge clearance
results are included in Table 14a for each interceptor segment. Also, included in Table 14a
are the model results compared to the design criteria for each interceptor segment at the next
smallest pipe size. The detailed cost breakdown for each improvement is provided in Table
14b including a comparison to the original build-out cost and information on the North
Interceptor Lift Station. A summary of the interceptor costs is provided in Table 14c.

The alignments and slopes for each of the interceptor segments were not modified from the
original build-out CIP. Additional interceptor alternatives were not considered with the
reduced flows. Only the pipe sizes and North Interceptor Lift Station capacity were revised.
When compared with the original build-out CIP, there is a 9-inch length weighted average
pipe size reduction for the interceptor improvements. The reduction is primarily caused by
the reduced planning densities and population estimates.

The interceptor improvements are required to correct for existing system deficiencies as well
as the 2030 deficiencies. Two alternatives for calculating growth share are defined for each
interceptor improvement segment to identify the percentage of the cost associated with
growth. The growth share information can be used to prioritize improvements. The growth
share alternatives are described below:

Alternative 1 - The growth share is calculated from the existing dry weather peak
flow to 2030 dry weather peak flow ratio for the entire system (1-existing flow/2030
flow).

Alternative 2 - The growth share is calculated from the existing to 2030 dry weather
flow ratio for specific areas of the system where the interceptor is located (1-existing
flow location specific/2030 flow location specific). Growth shares for additional
items such as crossings, traffic control, erosion control, and siphon structures are
length-weighted and averaged for the various sections of each interceptor.
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Table 14a. 2030 Build-out Interceptor Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Model Results for 2030 Build-out CIP at next smallest Pipe Size
Original Upstream | Downstream On:izF:pe Upstream | Downstream .
Build-out | Length 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole Manhole Daily Controlling
Project Element . . Max . Smaller . Max . Criteria for
Diameter (ft) CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
. Velocity . than 2030 Velocity . Improvement
(in) Diameter | (d/D, dry | Clearance Clearance Velocity (d/D, dry | Clearance Clearance Velocity
. (ft/sec) 2 BO CIP (ft/sec)
(in) weather) (ft, wet (ft, wet (ft/sec) . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
Plant Interceptor
WWTP Siphon 48 5,003 27 1.0 sealed sealed 4.6 34 24 1.0 sealed sealed see note 3 4.0 see note 3
North Trunk Junction to Siphon
36" segment 48 3,004 36 0.6 >=3.5 >=3.5 5.0 4.9 30 >0.8 see note 2 see note 2 <10 >2 d/D
30" segment 48 5,298 30 0.8 >=3.5 sealed 6.5 4.0 27 >0.8 see note 2 sealed <10 >2 d/D
North Interceptor
Plant Interceptor to Hwy 97
36" segment 48 6,086 36 0.7 >=3.5 >=3.5 3.4 3.4 30 >0.8 see note 2 see note 2 <10 >2 d/D
30" segment 48 5,700 30 0.6 >=3.5 >=3.5 3.2 3.0 27 >0.8 see note 2 see note 2 <10 >2 d/D
Juniper Ridge to Hwy 97 42 2,538 27 0.8 >=3.5 >=3.5 4.0 3.9 24 >0.8 see note 2 see note 2 <10 >2 d/D
Hwy 97 to Deschutes River
21" segment 30 6,850 21 0.7 sealed >=3.5 2.1 1.6 18 >0.9 sealed see note 2 <10 <2 d/D
18" segment 30 7,474 18 0.7 >=3.5 >=3.5 3.1 2.4 15 >0.9 see note 2 see note 2 <10 >2 d/D
Deschutes River Forcemain 15 1,050 10 1.0 sealed sealed 5.9 3.9 8 1.0 sealed sealed >9 >6 velocity
Deschutes River to Shevlin Park
15" segment 550 15 03 >=3.5 >=3.5 6.2 5.6 12 <0.5 <0.5 <0.5 <10 >2 surcharge
clearance
10" segment 8-27 367 10 0.2 >=3.5 >=3.5 10.0 8.9 8 <0.5 >=3.5 >=3.5 >10 >9 velocity
8" segment 21,842 8 0.8 >=3.5 >=3.5 7.5 1.1 6 >0.8 see note 2 see note 2 <10 >2 d/D
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Table 14a. 2030 Build-out Interceptor Improvement Results and Comparison to Design Criteria

Final Model Results for 2030 Build-out CIP Diameter Comparison Model Results for 2030 Build-out CIP at next smallest Pipe Size
Original Upstream | Downstream On:izF:pe Upstream | Downstream .
Build-out | Length 2030 BO Depth/ Manhole Manhole Daily Depth/ Manhole Manhole Daily Controlling
Project Element . . Max . Smaller . Max . Criteria for
Diameter (ft) CIP Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
. Velocity . than 2030 Velocity . Improvement
(in) Diameter | (d/D, dry | Clearance Clearance Velocity (d/D, dry | Clearance Clearance Velocity
. (ft/sec) 2 BO CIP (ft/sec)
(in) weather) (ft, wet (ft, wet (ft/sec) . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
Southeast Interceptor
North Trunk Junction to JD 36 3,702 24 0.7 >=3.5 >=3.5 3.8 3.8 21 >0.8 | seenote2 | seenote2 <10 >2 d/D
Estates Drive
1D Estates Drive to hwy 20 24 10,413 18 0.8 >=3.5 >=3.5 7.6 5.9 15 50.8 | seenote2 | seenote?2 <10 >2 d/D
(10-15' depth)
ID Estates Drllve to hwy 20 24 8,280 18 0.8 >=35 >=35 7.6 5.9 15 >0.8 see note 2 see note 2 <10 >2 d/D
(15-20' depth)
Hwy 20 to Reled Market Rd 24 3,291 18 0.6 >=35 >=35 7.3 5.8 15 >0.8 see note 2 see note 2 <10 >2 d/D
(10-15' depth)
Hwy 20 to Reled Market Rd 24 3,856 18 0.6 >=35 >=35 7.3 5.8 15 >0.8 see note 2 see note 2 <10 >2 d/D
(15-20' depth)
Reed Market Rd to SE 15th St 24 8,985 18 0.8 >=3.5 >=3.5 4.8 3.6 15 >0.8 see note 2 see note 2 <10 >2 d/D
SE 15th to Murphy Rd LS 24 5,505 18 0.6 >=3.5 >=3.5 3.2 3.0 15 >0.8 see note 2 see note 2 <10 >2 d/D
>=1.5,
Murphy Rd LS to Hwy 97 18 6,008 12 0.7 existing >=3.5 6.4 3.8 10 >0.8 see note 2 see note 2 <10 >2 d/D
manhole
Westside Interceptor
Westside Forcemain
15" segment 18 980 15 1.0 sealed sealed 6.0 6.0 12 1.0 sealed sealed >8 >7 velocity
18" segment (partial gravity) 18 2,018 18 0.8 sealed >=3.5 4.7 4.7 15 >0.8 sealed see note 2 <10 >2 d/D
Gravity Interceptor 27 18,018 18 0.8 >=3.5 >=3.5 6.0 5.4 15 >0.8 see note 2 see note 2 <10 >2 d/D

NOTES FOR TABLE 14A

NOTE 1. For several segments of pipeline, the daily cleansing velocity and d/D criteria could not be met simultaneously. For these pipelines, the d/D criteria was given priority.

NOTE 2. Because the smaller pipe size did not meet the d/D criteria during the dry weather model simulation, the smaller pipe size was not simulated for wet weather conditions.

NOTE 3. The siphon size was adjusted until the upstream pipelines met the surcharge clearance criteria and the siphon and parallel siphon into the WWTP met the maximum velocity criteria.
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Table 14b. 2030 Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

2030 2030
2030 . Manhole 2030 2030 . .
) 2030 | Original | Total Pipe 2030 2030 Pipe 2030 Count | Manhole | 2030 2030 Restore || o2 0 N N S sementil] noad Engr/ 2030 | 2030Build- | 2030 2030 Gl Alt. 2030 il
Project . . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 2030 Build-out
Dia. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element . . Material | Category Unit Cost Cost Cost Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total (S) )
S/ft spacin ($/each)’ S/ft ¢ ¢
($/ft) ($/ft) pacing) ($/ft) )
Plant Interceptor
WWTP to Siphon Inlet - Gravity
27" segment 27 48 5,003 35 175,113 0-10 135 675,438 13 8,345 108,485 Dirt 6.00 30,019 100,000 1,089,100 381,200 441,100 1,911,500 60% 1,141,000 60% 1,142,500 3,132,000
North Trunk Junction to Siphon
36" segment 36 48 3,004 46 138,180 0-10 190 570,743 8 8,345 66,760 Local 14.18 42,595 54,275 872,600 305,400 353,400 1,531,500 60% 914,000 60% 915,000
5,492,000
30" segment 30 48 5,298 40 211,920 0-10 160 847,680 13 8,345 108,485 Local 12.60 66,755 95,725 1,330,600 465,700 538,900 2,335,000 60% 1,394,000 60% 1,395,500
2030
2030 2030 AEcri‘rgnri/n 2030 | 2030Build- | 2030 2030 | Alt.2030 | Alt. 2030 B?: ::ﬁ":::t
Project Element Quantity Material Subtotal Cost Contig. out Total Growth” Growth Growth® Growth Total
0, 0, 0,
Cost ($) Cost (S) @35% @30% (S) (S) % Total () % Total () ()
($)
Canal Crossings 100 75,000 75,000 26,300 30,400 131,500 60% 78,500 60% 78,500 132,000
Traffic
1EA 20,000 20,000 7,000 8,100 35,000 60% 21,000 60% 21,000 35,000
Control/Management
Erosion Control 1EA 200,000 200,000 70,000 81,000 351,000 60% 209,500 60% 210,000 351,000
Siphon Structure 1EA 150,000 150,000 52,500 60,800 263,500 60% 157,500 60% 157,500 263,000
TOTAL 6,559,000 60% 3,915,000 VARIES 3,920,000 9,405,000
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Table 14b. 2030 Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

2030 2030
2030 . Manhole 2030 2030 . .
) 2030 | Original | Total Pipe 2030 2030 Pipe 2030 Count | Manhole | 2030 2030 Restore || o2 0 N N S sementil] noad Engr/ 2030 | 2030Build- | 2030 2030 Gl Alt. 2030 il
Project . . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 2030 Build-out
Dia. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element . . Material | Category Unit Cost Cost Cost Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total (S) )
S/ft spacin ($/each)® S/ft ¢ ¢
($/ft) ($/ft) pacing) ($/ft) )
North Interceptor
Plant Interceptor to Hwy 97
36" segment 36 48 6,086 46 279,938 10-15 205 1,247,550 15 10,845 162,675 Local/Dirt 10.84 65,968 0 1,756,100 614,600 711,200 3,082,000 60% 1,839,500 52% 1,610,000 3,810 000
30" segment 30 48 5,700 40 228,000 10-15 175 997,500 14 10,845 151,830 Local/Dirt 9.64 54,920 0 1,432,200 501,300 580,100 2,513,500 60% 1,500,500 52% 1,313,000
Juniper Ridge to Hwy 97
27" segment 27 42 2,538 35 88,844 10-15 150 380,760 6 10,845 65,070 Local/Dirt 8.50 21,576 0 556,300 194,700 225,300 976,500 60% 583,000 50% 484,500 1,543,500
Hwy 97 to Deschutes River
21" segment 21 30 6,850 19 126,725 10-15 115 787,750 17 4,990 84,830 Local/Dirt 7.23 49,491 68,577 1,117,400 391,100 452,600 1,961,000 60% 1,170,500 76% 1,481,000
6,553,000
18" segment 18 30 7,474 17 127,056 10-15 105 784,758 19 4,990 94,810 Local/Dirt 6.42 47,982 74,823 1,129,400 395,300 457,400 1,982,000 60% 1,183,000 76% 1,496,500
Deschutes River Force main
10” segment 10 15 1,050 12 12,957 0-10 70 73,500 0 0 0 NA 0.00 0 0 86,500 30,300 35,000 152,000 60% 90,500 61% 93,000 278,000
North Interceptor Pump Station® 637,500 60% 380,500 61% 389,000 1,226,500
Deschutes River to Shevlin Park
15" segment 15 550 19 10,340 0-10 77 42,350 1 3,640 3,640 Local 7.88 4,334 5,756 66,400 23,200 26,900 116,500 60% 69,500 61% 71,000
10" segment 10 8-27 367 9 3,248 0-10 70 25,690 1 3,640 3,640 Local 7.35 2,697 3,841 39,100 13,700 15,800 68,500 60% 41,000 61% 42,000 >,058,000
8" segment 8 21,842 6 123,407 0-10 67 1,463,414 55 3,640 200,200 Local 7.35 160,539 228,603 2,176,200 761,700 881,400 3,819,500 60% 2,280,000 96% 3,684,000
2030
2030 2030 ::i’i/n 2030 | 2030Build- | 2030 2030 | Alt.2030 | Alt. 2030 Bc: ri:i";'t
Project Element Quantity Material Subtotal Cost Contig. out Total Growth® Growth Growth® Growth Total
9 9 Total 9 Total
Cost ($) Cost ($) @3s% | @30% ($) ($) % otal ($) % otal ($) ()
($)
Canal Crossings(3) 300 225,000 225,000 78,800 91,100 395,000 60% 236,000 77% 305,000 395,000
Traffic
Control/Management 1EA 50,000 50,000 17,500 20,300 88,000 60% 52,500 77% 68,000 88,000
Erosion Control 1EA 212,640 212,640 74,400 86,100 373,000 60% 222,500 77% 288,000 373,000
Hwy 97BZ”rSSHWy 20 250 250,000 | 250,000 | 87,500 | 101,300 | 439,000 60% 262,000 77% 339,000 439,000
Railroad
Undercrossing 150 150,000 150,000 52,500 60,800 263,500 60% 157,500 77% 203,500 263,500
TOTAL 16,868,000 60% 10,068,000 VARIES 11,868,000 | 25,028,000
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Table 14b. 2030 Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

2030 2030
2030 . Manhole 2030 2030 . .
) 2030 | Original | Total Pipe 2030 2030 Pipe 2030 Count | Manhole | 2030 2030 Restore || o2 0 N N S sementil] noad Engr/ 2030 | 2030Build- | 2030 2030 Gl Alt. 2030 il
Project . . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 2030 Build-out
Dia. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element . . Material | Category Unit Cost Cost Cost Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total (S) )
S/ft spacin ($/each)’ S/ft ¢ ¢
($/ft) ($/ft) pacing) ($/ft) )
Southeast Interceptor
North Trunk
Junction to JD 24 36 3,702 22 81,445 0-10 107 396,121 9 8,345 75,105 Local 9.45 34,985 0 587,700 205,700 238,000 1,031,500 60% 615,500 64% 657,500 1,862,000
Estates Drive
JD Estates
D;giltg_?;\,/y 18 24 10,413 17 177,013 10-15 105 1,093,318 26 4,990 129,740 Arterial 19.09 198,776 0 1,598,800 559,600 647,500 2,806,000 60% 1,675,000 64% 1,790,000 6,748,500
depth)
JD Estates
D;g/‘(alt;;(\;,ly 18 24 8,280 17 140,768 15-20 130 1,076,459 21 6,740 141,540 Arterial 19.09 158,074 0 1,516,800 530,900 614,300 2,662,000 60% 1,589,000 64% 1,698,000
depth)
Hwy 20 to
R:Zd( i\g?lrg?t 18 24 3,291 17 55,945 10-15 105 345,545 8 4,990 39,920 Arterial 19.09 62,823 0 504,200 176,500 204,200 885,000 60% 528,500 64% 565,000 2,089,000
depth)
Hwy 20 to
Reed Market .
Rd (15-20" 18 24 3,856 17 65,554 15-20 130 501,298 10 6,740 67,400 Arterial 19.09 73,614 0 707,900 247,800 286,700 1,242,500 60% 741,500 64% 793,500
depth)
Reed Market
Rd to SE 15th 18 24 8,985 17 152,738 10-15 105 943,381 22 4,990 109,780 Local 8.40 75,470 0 1,281,400 448,500 519,000 2,249,000 60% 1,342,500 71% 1,596,000 2,279,500
St
MsuErpl:;TR(t:IoLS 18 24 5,505 17 93,585 0-10 87 478,935 14 3,640 50,960 Local 8.40 46,242 10,000 679,700 237,900 275,300 1,193,000 60% 712,000 56% 672,500 1,301,500
Murphy Rd LS .
to Hwy 97 12 18 6,008 13 76,607 10-15 90 540,753 15 4,990 74,850 Arterial 16.71 100,400 0 792,600 277,400 321,000 1,391,000 60% 830,500 37% 515,000 1,811,500
2030
E iginal
2030 2030 A;‘i’i/n 2030 | 2030Build- | 2030 2030 | Alt.2030 | Ai.2030 | Ot
Project Element Quantity Material Subtotal Cost Contig. out Total Growth” Growth Growth® Growth Total
0, 0, 0,
Cost ($) Cost (S) @35% @30% (S) (S) % Total ($) % Total ($) ©)
($)
Canal Crossings(2) 200 150,000 | 150,000 | 52,500 | 60,800 263,500 60% 157,500 61% 161,000 263,500
Railroad
Undercrossing 230 230,000 230,000 80,500 93,200 403,500 60% 241,000 61% 246,500 404,000
Intertie Structures 2 EA 400,000 400,000 140,000 162,000 702,000 60% 419,000 61% 428,500 702,000
Control;&a::ggemem 1EA 450,000 | 450,000 | 157,500 | 182,300 | 790,000 60% 471,500 61% 482,500 790,000
Erosion Control 1EA 195,200 195,200 68,300 79,100 342,500 60% 204,500 61% 209,000 342,500
US Hwy 20
Undercrossing 250 250,000 250,000 87,500 101,300 439,000 60% 262,000 61% 268,000 439,000
TOTAL 16,401,000 60% 9,790,000 VARIES 10,083,000 | 19,033,000
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Table 14b. 2030 Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

2030 2030
2030 . Manhole 2030 2030 . .

) 2030 | Original | Total Pipe 2030 2030 Pipe 2030 Count | Manhole | 2030 2030 Restore || o2 0 N N S sementil] noad Engr/ 2030 | 2030Build- | 2030 2030 Gl Alt. 2030 il
Project . . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 2030 Build-out
Dia. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element . . Material | Category Unit Cost Cost Cost Growth Total

(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total (S) )
S/ft spacin ($/each)® S/ft ¢ ¢
($/ft) ($/ft) pacing) ($/ft) )
Westside Interceptor
Westside
Forcemain 15 18 980 26 25,803 0-10 77 75,460 Local 7.88 7,722 4,900 113,900 39,900 46,100 200,000 60% 119,500 47% 93,500
769,000
Forcemain to
Gravity 18 18 2,018 17 34,310 10-15 105 211,915 5 4,990 24,950 Local 8.40 16,953 10,090 298,200 104,400 120,800 523,500 60% 312,500 47% 244,500
Transition
IntC;rrac\::t/or 18 27 18,018 17 306,310 10-15 105 1,891,914 45 4,990 224,550 Arterial 19.09 343,968 20,000 2,786,700 975,300 1,128,600 4,890,500 60% 2,919,000 53% 2,611,500 7,447,000
2030
2030 2030 :zrgn'i/n 2030 | 2030Build- | 2030 2030 | Alt.2030 | Alt. 2030 Bc:] ::i";ﬂt
Project Element Quantity Material Subtotal Cost Contig. out Total Growth” Growth Growth® Growth Total
9 9 Total 9 Total
Cost ($) Cost ($) @35% @30% ($) (%) % otal ($) % otal ($) ()
($)
US Hwy 97
Undercrossing 400 400,000 400,000 140,000 162,000 702,000 60% 419,000 52% 368,000 702,000
Railroad
Undercrossing 230 230,000 230,000 80,500 93,200 403,500 60% 241,000 52% 211,500 403,500
Traffic 0 0
Control/Management 1EA 176,400 176,400 61,700 71,400 309,500 60% 184,500 52% 162,500 309,500
Erosion Control 1EA 84,000 84,000 29,400 34,000 147,500 60% 88,000 52% 77,500 147,500
TOTAL 7,177,000 60% 4,284,000 VARIES 3,769,000 9,779,000

NOTES FOR TABLE 14B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the City of Bend CSMP. 2030 build-out cost estimates are for improvements for population growth to 119,009 by year 2030 in 2005 dollars. Unit Costs were taken directly from the
CSMP and applied to revised improvements.

NOTE 2. Information in the CSMP for the North Interceptor Lift Station cost estimates at original build-out was limited to the total cost. Peak flow estimates in the CSMP range from 4,400 gpm to 10,800 gpm. The 2030 flow estimates at the North Interceptor Lift Station ranged from
1,400-1,500 gpm. The North Interceptor Lift Station total cost estimate for the 2030 build-out CIP was assumed as 52% of the original cost estimate using the six tenths cost rule where percent is calculated as (Q20z0/Qpuitg-ou))>°. This should result in a conservative 2030 build-out CIP
cost.

NOTE 3. Manholes sizes are 48 inches for pipe sizes less than 24 inches and 60 inches for pipe sizes greater than or equal to 24 inches.

NOTE 4. The 2030 build-out growth share is calculated from the existing dry weather peak flow to 2030 dry weather peak flow ratio for the entire system (1-existing flow/2030 flow).

NOTE 5. The alternate 2030 build-out growth share is calculated from the existing to 2030 dry weather flow ratio for specific areas of the system where the interceptor is located (1-existing flow location specific/2030 flow location specific). Growth shares for additional items such as
crossings, traffic control, erosion control, and siphon structures are length-weighted and averaged for the various sections of each interceptor.
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Table 14c. 2030 Build-out Interceptor Improvements Cost Totals (all costs in 2005 dollars)*

Alternate

2030 2030 2030 Original
. Build-out Growth Build-out
Project 2 Growth
Total Total Total® Total
S S $
() (S) ($) ($)
Plant
6,559,000 3,915,000 3,920,000 9,405,000
Interceptor
North
16,868,000 10,068,000 11,868,000 25,028,000
Interceptor
Southeast 16,401,000 9,790,000 10,0833,000 19,033,000
Interceptor
Westside 7,177,000 4,284,000 3,769,000 9,779,000
Interceptor
Total 47,005,000 28,057,000 29,640,000 63,245,000

NOTES FOR TABLES 14C

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. 2030 build-out cost estimates are for improvements for population growth to
119,009 by year 2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to
revised improvements.

NOTE 2. The 2030 build-out growth share is calculated from the existing dry weather peak flow to 2030
dry weather peak flow ratio for the entire system (1-existing flow/2030 flow).

NOTE 3. The alternate 2030 build-out growth share is calculated from the existing to 2030 dry weather
flow ratio for specific areas of the system where the interceptor is located (1-existing flow location
specific/2030 flow location specific). Growth shares for additional items such as crossings, traffic
control, erosion control, and siphon structures are length-weighted and averaged for the various sections
of each interceptor.
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Overall Costs

The total costs for the 2030 build-out CIP and the original build-out CIP are compared in
Table 15. The 2030 build-out total costs are 32% less than the original build-out total costs.
The reduction in improvements and costs is primarily caused by the reduced planning

densities and population estimates.

Table 15. Summary 2030 Build-out CIP Costs (all costs in 2005 dollars)*

2030 Original Percent Reduction
Improvement Build-out Build-out between Original
Category Total Total Build-out and 2030
(S) (S) Build-out
Gravity and 5,429,000 17,314,000 69%
Forcemain
Lift Station and 8,210,000 8,551,000 4%
Decommissioning
Interceptor 47,005,000 63,245,000 26%
Total 60,644,000 89,110,000 32%

NOTES FOR TABLE 15

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. 2030 build-out cost estimates are for improvements for population growth to
119,009 by year 2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to

revised improvements.
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FULL BUILD-OUT CAPITAL IMPROVEMENT PROGRAM

General

The planning density established for the full build-out CIP assumes a constant 5% growth
rate through 2030 with a final population of 238,162. The full build-out CIP is divided into
three sections:

1. Gravity and forcemain improvements in the 9 study areas.

2. Lift station upgrades and decommissioning in the 9 study areas.

3. Planned interceptors (Plant Interceptor, North Interceptor, Southeast Interceptor,
and Westside Interceptor).

All improvements are dependent on each other unless otherwise noted. For example, an
upstream improvement is sized adequately if the downstream interceptor is also constructed.
At the time of project implementation, additional modeling scenarios and analysis will be
required to determine whether each improvement is adequate without other applicable
downstream improvements.

Gravity and Forcemain Improvements

The gravity and forcemain improvements in the nine study areas are presented in Figure 18
(E-size folded map), Table 16a, Table 16b, and Table 16c. The velocity, depth/diameter
(d/D), and surcharge clearance results are included in Table 16a for each improvement. All
improvements from the original build-out CIP are included in the tables and figure. Also
included in Table 16a are the model results compared with the design criteria for each
improvement at the next smallest pipe size unless the improvement can be eliminated from
consideration.

In the original build-out CIP, all gravity improvement cost estimates used the unit costs for a
0-10 ft construction depth even though the CSMP stated that the same unit costs should be
applied to both new improvements and replacement/upgrade improvements. The full build-
out CIP utilizes all of the unit cost data with variation for construction depth. Because of the
modified assumption, the cost differences between the original build-out CIP and the full
build-out CIP are less exaggerated than if both CIPs had utilized the variation in construction
depth. A “revised” original CIP cost applying variation in construction depth to the original
improvements is presented in Table 16B to provide an appropriate comparison.

Additionally, the full build-out costs may be conservative since a replacement or upgrade
improvement may require less excavation expense than a new improvement. It is
recommended for future CIPs and master planning efforts that separate unit costs be
developed for new improvements and upgrade/replacement improvements.
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The detailed cost breakdown for each improvement is provided in Table 16b including a
comparison to the original build-out cost and “revised” original build-out cost. A summary
of the gravity improvements is provided in Table 16¢c. Improvements are categorized as
follows:

1. No Improvement — Improvement not required for the full build-out or the existing
system.

2. Reduced Improvement — Improvement required for the full build-out, but size is
less than the original build-out.

3. Full Improvement — Improvement required for the full build-out and size is
identical to the original build-out.

4. Additional Improvement — Improvement required for the full build-out and size is
calculated to be greater than the original build-out size.

5. Improvement dependent on Interceptor — Improvement not required, unless
interceptor is not completed.

6. New Improvement- Improvement not considered in the original build-out CIP.

When compared with the original build-out CIP, there is a 9% reduction in length of gravity
and forcemain improvements for the full build-out CIP. The reduction is primarily caused by
revisions to dry weather diurnal patterns and the wet weather model component including the
selected summer-time design storm. Only 46,500 feet of the 67,300 feet of pipeline
improvements identified in the original build-out CIP are required for the full build-out CIP.
An additional 15,100 feet of pipeline improvements not previously identified in the original
build-out CIP are also required. The 9% reduction includes the additional 15,100 feet of new
improvements.

Some improvements are required to correct the existing system deficiencies as well as the
full build-out deficiencies. A growth share is defined for each improvement to identify the
percentage of the cost associated with growth. A zero percent growth share indicates that the
improvement is entirely caused by an existing deficiency. The growth share information can
be used to prioritize improvements. The gravity and forcemain growth share is calculated
with the following formula:

Growth Share = 1 — (Existing Dry Weather Peak Flow location specific/Full Build-out
Dry Weather Peak Flow location specific).
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparison. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
Project *first Length DE.X|st|ng Build-out Ca'te.gory (r.nod from Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily Co.ntr?llmg
. iameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter full BO) Di t Diameter Surcharge Surcharge Velocit Cleansing | than Full BO | Diameter Surcharge Surcharge Velocit Cleansing Imbrovement
ID (in) (in) ! |ar.ne er (d/D, dry Clearance Clearance elocity Velocity CIP (d/D, dry Clearance Clearance elocity Velocity g
indicates (in) weather) (ft, wet (ft, wet (ft/sec) (ft/sec) Diameter weather) (ft, wet (ft, wet =) (ft/sec)
study area weather) weather) (in) weather) weather)
full improvement >=0.5,
- . >=0.5, shallow
2.1 2.1al 446 10 12 from original build- 12 0.7 shallow 2.7 2.5 10 >0.8 <1.5 <1.5 <10 >2 d/D
out analysis manhole manhole
full improvement 5215 shallow
2.1 2.1a2 189 10 12 from original build- 12 0.7 >=3.5 nila,nhole 2.6 2.6 10 >0.8 >2.5 <2.5 <10 >2 d/D
out analysis
additional
2.1 2.1a3 128 10 12 improvement from 15 0.5 >=3.5 >=3.5 2.2 2.2 12 >0.9 >=3.5 >=3.5 <3 >2 d/D
original build-out
analysis
2.1 2.1a4 12 10 12 no improvement 10 0.7 >=3.5 >=3.5 3.1 3.0 NA -- -- - -- - --
2.1 2.1b1 464 8 12 _ reduced 10 0.8 >=3.5 >=3.5 2.9 2.9 8 >0.8 >2.5 >2.5 <10 >2 d/D
improvement
full improvement
2.1 2.1cl 863 8 10 from original build- 10 0.8 >=3.5 >=3.5 3.6 2.9 8 >0.8 >=3.5 >=3.5 <10 >3 d/D
out analysis
>=1.5, >=1.5, shallow
2.1 2.1c2 1,749 8 10 no improvement 8 0.8 shallow ’ 5.6 1.3 NA -- -- -- -- -- --
manhole
manhole
full improvement
2.1 2.1c3 280 8 10 from original build- 10 0.5 >=3.5 >=3.5 3.6 3.6 8 >0.8 >=3.5 >=3.5 <4 >3 d/D
out analysis
full improvement d/D, surcharge
2.2 2.2al 310 12 15 from original build- 15 0.8 >=3.5 >=3.5 3.0 2.9 12 >1 <0.5 >=3.5 <4 >3 II
out analysis clearance
additional improvement
22 2.2b1 450 10 12 improvement from 15 03 >=3.5 >=3.5 38 38 12 0.4 >=3.5 >=3.5 <4 >3 required for
original build-out downstream
analysis segment 2.2al
full improvement
23 2.3al 425 8 12 from original build- 12 0.8 >=3.5 >=3.5 5.5 4.0 10 >1 >=2.5 >=2.5 <6 >5 d/D
out analysis
full improvement
2.4 2.4al 252 8 10 from original build- 10 0.6 >=3.5 >=3.5 3.8 3.5 8 >1 >=3.5 >=3.5 <4 >3 d/D
out analysis
2.5 2.5a1 232 8 15 _ reduced 12 0.5 >=3.5 >=2.5 3.2 3.2 10 >0.8 >=3.5 >=2.5 <4 >3 d/D
improvement
full improvement d/D, surcharge
2.5 2.5b1 244 8 10 from original build- 10 0.6 >=2.5 >=3.5 4.1 4.0 8 >1 <1.5 <2.5 <4 >3 cl'earance
out analysis
2.5 2.5c1 52 8 12 _ reduced 10 0.6 >=3.5 >=3.5 3.7 3.7 8 >1 >=3.5 >=3.5 <4 >3 d/D
improvement
full improvement
2.5 2.5d1 1,182 8 10 from original build- 10 0.6 >=3.5 >=3.5 4.4 3.9 8 >1 >=3.5 >=3.5 <5 >3 d/D
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec) Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
2.5 2.5e1 767 8 12 _ reduced 10 0.7 >=3.5 >=3.5 4.9 3.8 8 >1 >=3.5 >=3.5 <5 >4 d/D
improvement
2.5 2.5f1 392 8 15 _ reduced 12 0.6 >=3.5 >=3.5 3.0 3.0 10 >0.8 52.5 52.5 <10 >2 d/D
improvement
2.6 2.6al 305 8 10 no improvement 8 0.2 >=3.5 >=3.5 7.6 7.5 NA -- -- - -- - --
2.6 2.6a2 314 8 10 no improvement 8 0.2 >=3.5 >=3.5 7.1 7.1 NA -- -- - -- - --
2.6 2.6b1 245 8 10 no improvement 8 0.1 >=3.5 >=3.5 10.0 10.0 NA -- -- - -- - --
2.6 2.6cl 435 8 12 no improvement 8 0.5 >=3.5 >=3.5 9.7 6.0 NA - - - - - -
2.6 2.6d1 156 8 10 no improvement 8 0.2 >=3.5 >=2.5 8.2 8.2 NA -- -- - -- - --
2.6 2.6el 372 8 18 no improvement 8 0.5 >=3.5 >=3.5 4.7 4.7 NA -- -- - -- - --
2.6 2.6e2 318 8 18 no improvement 8 0.4 >=2.5 >=3.5 6.9 6.8 NA -- -- - -- - --
2.6 2.6f1 325 10 15 no improvement 10 0.6 >=3.5 >=3.5 3.2 3.2 NA -- -- - -- - --
full improvement
2.7 2.7a1 497 27 30 from original build- 30 0.7 >=3.5 >=3.5 3.6 3.5 27 >0.8 >=3.5 >=3.5 <4 >3 d/D
out analysis
full improvement
2.7 2.7a2 492 27 30 from original build- 30 0.7 >=3.5 >=3.5 34 3.1 27 >0.9 >=3.5 >=3.5 <4 >3 d/D
out analysis
2.8 2.8al 305 8 24 no improvement 8 0.5 >=3.5 >=3.5 1.9 1.5 NA -- -- - -- - --
full improvement
2.8 2.8b1 164 21 24 from original build- 24 0.7 >=3.5 >=3.5 33 3.2 21 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
additional
2.8 2.8b2 452 21 24 improvement from 27 0.8 >=3.5 >=3.5 2.9 2.7 24 >1 >=3.5 >=3.5 <4 >2 d/D
original build-out
analysis
2.8 2.8b3 261 21 24 no improvement 21 0.8 >=3.5 >=3.5 3.5 3.4 NA -- -- - -- - --
full improvement
2.8 2.8cl 954 21 27 from original build- 27 0.7 >=3.5 >=3.5 2.9 2.7 24 >0.9 >=3.5 >=3.5 <3 >2 d/D
out analysis
. improvement
full improvement required for
2.8 2.8c2 300 21 27 from original build- 27 0.6 >=3.5 >=3.5 2.8 2.7 24 >0.7 >=3.5 >=3.5 <3 >2 u(lstream
out analysis segment 2.8cl
full improvement
2.8 2.8¢c3 352 21 27 from original build- 27 0.8 >=3.5 >=3.5 3.0 3.0 24 >1 >=3.5 >=3.5 <3 >2 d/D
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec) Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
full improvement
2.9 2.9al 249 21 24 from original build- 24 0.7 >=3.5 >=3.5 2.9 2.8 21 >0.9 >=3.5 >=3.5 <4 >3 d/D
out analysis
full improvement
from original build-
2.10 2.10a1 576 30 36 out analysis, 36 08 >=3.5 >=3.5 2.4 2.3 30 >1 >=3.5 >=3.5 <3 >2 d/D
assumes the West
Side Interceptor is
constructed
full improvement
from original build-
2.10 2.10a2 162 30 36 out analysis, 36 06 >=3.5 >=3.5 25 2.5 30 0.9 >=3.5 >=3.5 <3 >2 d/D
assumes the West
Side Interceptor is
constructed
no improvement,
assumes the West
2.10 2.10a3 60 30 36 . . 30 0.5 >=3.5 >=3.5 33 3.3 NA - - -- - -- -
Side Interceptor is
constructed
reduced
improvement,
surcharge
2.11 2.11a1 294 10 15 assumes the West 12 0.2 >=2.5 >=2.5 1.2 1.2 10 <0.8 <0.5 >2.5 <10 >2
. . clearance
Side Interceptor is
constructed
2.12 2.12a1 322 8 10 no improvement 8 0.8 >=3.5 >=3.5 2.9 2.5 NA -- -- - -- - --
2.12 2.12a2 392 8 10 no improvement 8 0.8 >=3.5 >=3.5 2.8 2.5 NA -- -- - -- - --
2.12 2.12a3 144 8 10 no improvement 8 0.8 >=3.5 >=3.5 29 2.5 NA -- -- - -- - --
full improvement
2.12 2.1234 128 8 10 from original build- 10 0.5 >=3.5 >=3.5 2.6 2.4 8 >0.8 >=3.5 >=3.5 <3 >2 d/D
out analysis
2.13 2.13a1 93 8 10 no improvement 8 0.8 >=2.5 >=2.5 2.9 2.6 NA -- -- - -- - --
2.14 2.14al 628 8 12 NA - - - - - NA - - -- - -- -
no improvement,
2.14 2.14a2 274 8 12 assumes the Awbrey NA -- -- -- -- -- NA -- -- -- -- -- --
Glen Lift Station is
decommissioned
2.14 2.14a3 425 8 12 and North NA - - - - - NA - - -- - -- -
Interceptor is
constructed
2.14 2.14a4 516 8 12 NA - - - - - NA - - -- - -- -
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
2.15 2.15al 259 8 10 _ NA - - - - - NA - - - - - -
no improvement,
2.15 2.15a2 655 8 10 assumes the Awbrey NA - - - - - NA - - - - - -
Glen Lift Station is
2.15 2.15b1 477 8 12 decommissioned NA - -- -- -- -- NA -- -- -- -- -- --
and North
215 215C1 504 8 15 |nterceptor is NA - - - - - NA - - - - - -
constructed
2.15 2.15d1 282 8 12 NA - - - - - NA - - - - - -
new improvement,
2.16 2.16a1 351 4 0 not considered in 8 1.0 sealed >=3.5 5.1 5.1 6 >1 sealed >2.5 >6 >2 velocity
original build-out manhole manhole
analysis, forcemain
new improvement,
not considered in sealed sealed
2.17 2.17a1 612 4 0 original build-out 6 1.0 >=3.5 4.6 4.3 4 >1 >=3.5 <11 >9 velocity
. manhole manhole
analysis, reduced
forcemain
full improvement
3.1 3.1al 278 8 12 from original build- 12 0.7 >=3.5 >=3.5 2.2 2.1 10 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
full improvement
3.1 3.1a2 168 8 12 from original build- 12 0.8 >=3.5 >=3.5 2.0 2.0 10 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
full improvement
3.2 3.2al 143 8 10 from original build- 10 0.5 >=3.5 >=3.5 2.8 2.5 8 >0.8 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
3.2 3.2a2 330 8 10 from original build- 10 0.5 >=3.5 >=3.5 29 2.6 8 >0.9 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
3.2 3.2bl 167 8 10 from original build- 10 0.7 >=3.5 >=3.5 2.7 24 8 >1 >=2.5 >=3.5 <4 >2 d/D
out analysis
full improvement >=0.5, shallow surcharge
3.2 3.2cl 504 8 15 from original build- 15 0.4 >=2.5 I 2.2 2.0 12 <0.8 <2.5 <1.5 <10 >2 8
. manhole clearance
out analysis
full improvement
3.3 3.3a1 288 8 10 from original build- 10 0.7 >=3.5 >=3.5 6.6 6.3 8 >1 >=2.5 >=3.5 <8 >6 d/D
out analysis
3.3 3.3a2 207 8 10 no improvement 8 0.8 >=3.5 >=3.5 8.9 8.7 NA -- -- - -- - --
full improvement
3.3 3.3a3 108 8 10 from original build- 10 0.5 >=3.5 >=3.5 8.0 7.9 8 >0.8 >=3.5 >=3.5 <9 >7 d/D
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparison. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) i Original Upstream Downstream One Pipe Upstream Downstream .
Project *first Length DE.X|st|ng Build-out Ca'te.gory (r.nod from Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily Co.ntr?llmg
. iameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID numberin (ft) . Diameter full BO) Di . Diameter Surcharge Surcharge Velocit Cleansing | than Full BO | Diameter Surcharge Surcharge Velocit Cleansing Imorovement
ID (in) (in) u |ar.ne er (d/D, dry Clearance Clearance elocity Velocity cip (d/D, dry Clearance Clearance elocity Velocity ¥
indicates (in) weather) (ft, wet (ft, wet =) (ft/sec)* Diameter weather) (ft, wet (ft, wet ez (ft/sec)
study area weather) weather) (in) weather) weather)
full improvement
33 3.334 230 8 10 from original build- 10 0.5 >=3.5 >=3.5 8.7 8.3 8 >0.8 >=3.5 >=3.5 <9 >7 d/D
out analysis
full improvement
3.3 3.3a5 157 8 10 from original build- 10 0.5 >=3.5 >=3.5 8.7 8.3 8 >0.8 >=3.5 >=3.5 <9 >8 d/D
out analysis
3.3 3.3a6 52 8 10 no improvement 8 0.7 >=3.5 >=3.5 7.9 7.8 NA -- -- - -- - --
3.3 3.3a7 99 8 10 no improvement 8 0.7 >=3.5 >=3.5 8.0 7.8 NA -- -- - -- - --
full improvement >=L.5, >=1.5, shallow surcharge
33 3.3b1l 660 10 15 from original build- 15 0.4 shallow ! 4.6 3.8 12 <0.8 <0.5 <0.5 <10 >2
. manhole clearance
out analysis manhole
full improvement =15 shallow
33 3.3c1 333 10 12 from original build- 12 0.6 >=3.5 n.1alnhole 5.3 5.1 10 >1 >=3.5 >=1.5 <6 >5 d/D
out analysis
full improvement
3.3 3.3d1 256 8 15 from original build- 15 0.6 >=2.5 >=3.5 3.4 3.2 12 >1 >=2.5 >=3.5 <4 >3 d/D
out analysis
3.3 3.3d2 108 8 15 _ reduced 12 0.8 >=2.5 >=2.5 4.3 4.2 10 >0.8 <25 >2.5 <10 >2 d/D, surcharge
improvement clearance
full improvement d/D, surcharge
33 3.3el 903 10 15 from original build- 15 0.7 >=3.5 >=3.5 35 3.2 12 >0.8 >2.5 <2.5 <10 >2 cllearance
out analysis
full improvement
33 3.3e2 676 10 15 from original build- 15 0.7 >=3.5 >=3.5 34 3.3 12 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
full improvement >=1.5,
33 3.3f1 663 10 15 from original build- 15 0.6 shallow >=3.5 4.3 3.7 12 >1 >=1.5 >=3.5 <5 >3 d/D
out analysis manhole
full improvement
33 3.3g1 360 10 15 from original build- 15 0.6 >=3.5 >=3.5 3.9 3.5 12 >0.9 >=3.5 >=3.5 <4 >3 d/D
out analysis
full improvement >=1.5,
. . >=1.5, shallow
33 3.3g2 652 10 15 from original build- 15 0.6 shallow 4.1 3.7 12 >1 >=1.5 >=1.5 <5 >3 d/D
out analysis manhole manhole
3.3 3.3h1 624 10 12 no improvement 10 0.7 >=3.5 >=3.5 7.4 6.9 NA -- -- - -- - --
full improvement
33 3.3h2 312 10 12 from original build- 12 0.6 >=3.5 >=3.5 6.0 5.8 10 >0.9 >=3.5 >=3.5 <6 >5 d/D
out analysis
3.4 3.4al 352 15 18 no improvement 15 0.6 >=3.5 >=3.5 3.0 2.6 NA -- -- - -- - --
3.5 3.5a1 110 8 12 no improvement 8 0.3 >=3.5 >=3.5 2.9 2.7 NA -- -- - -- - --
3.5 3.5b1 347 8 12 no improvement 8 0.7 >=3.5 >=3.5 2.6 2.6 NA -- -- - -- - --
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
3.6 3.6al 325 8 10 no improvement 8 0.8 >=3.5 >=3.5 3.9 3.9 NA -- -- - -- - --
full improvement
3.6 3.6a2 108 8 10 from original build- 10 0.6 >=3.5 >=3.5 33 3.2 8 >1 >=3.5 >=3.5 <4 >3 d/D
out analysis
3.6 3.6a3 47 8 10 no improvement 8 0.8 >=3.5 >=3.5 4.0 3.9 NA -- -- - -- - --
3.6 3.6a4 316 8 10 no improvement 8 0.8 >=3.5 >=3.5 3.9 3.9 NA -- -- - -- - --
3.7 3.7al 185 8 10 no improvement 8 0.6 >=3.5 >=3.5 5.9 5.9 NA - - - - - -
3.8 3.8al 143 6 8 no improvement 6 0.7 >=3.5 >=3.5 2.0 1.7 NA -- -- - -- - --
new improvement,
3.9 3.9a1 258 6 0 not considered in 8 1.0 sealed sealed 4.1 3.1 6 >1 sealed sealed <13 >9 velocity
original build-out manhole manhole manhole manhole
analysis, forcemain
new improvement,
not considered in sealed sealed
3.10 3.10a1 1,846 6 0 original build-out 8 1.0 >=3.5 5.9 4.9 6 >1 >=3.5 <11 >10 velocity
. manhole manhole
analysis, reduced
forcemain
5.1 5.1a1 425 24 30 no improvement 24 0.4 >=3.5 >=3.5 8.0 6.9 NA - - - - - -
5.2 5.2al 63 12 15 no improvement 12 0.3 >=3.5 >=3.5 4.9 2.9 NA -- -- - -- - --
5.2 5.2a2 189 12 15 no improvement 12 0.8 >=3.5 >=3.5 2.8 2.5 NA -- -- - -- - --
5.2 5.2a3 86 12 15 no improvement 12 0.8 >=3.5 >=3.5 2.7 2.4 NA -- -- - -- - --
full improvement
5.2 5.2a4 1,107 12 15 from original build- 15 0.5 >=3.5 >=3.5 2.6 2.3 12 >0.9 >=3.5 >=3.5 <3 >2 d/D
out analysis
full improvement
5.2 5.2a5 486 12 15 from original build- 15 0.5 >=3.5 >=3.5 2.8 2.5 12 >0.9 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
5.2 5.2b1 484 12 15 from original build- 15 0.6 >=3.5 >=3.5 2.7 2.4 12 >1 >=3.5 >=3.5 <3 >2 d/D
out analysis
full improvement
5.2 5.2b2 167 12 15 from original build- 15 0.6 >=3.5 >=3.5 2.8 2.6 12 >1 >=3.5 >=3.5 <4 >2 d/D
out analysis
additional
improvement from sealed sealed
5.3 5.3al 3,586 6 10 original build-out 12 0.8 <0.5 4.8 3.7 10 >1 <0.5 >6 <2 d/D, velocity
. manhole manhole
analysis, reduced
forcemain
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length Di & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. iameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
5.4 5.4a1 955 8 12 _ reduced 10 08 >=2.5 >=2.5 2.9 2.1 8 >0.8 <15 <15 <10 >2 d/D, surcharge
improvement clearance
reduced
54 5.4b1 268 8 12 . 10 0.8 >=3.5 >=3.5 3.1 2.0 8 >0.8 >2.5 >2.5 <10 >2 d/D
improvement
5.4 5.4c1 494 12 15 no improvement 12 0.6 >=3.5 >=3.5 3.5 2.7 NA -- -- - -- - --
5.5 5.5a1 15 15 18 no improvement 15 0.5 >=3.5 >=3.5 2.3 2.1 NA -- -- - -- - --
5.6 5.6al 351 21 24 no improvement 21 0.6 >=3.5 >=3.5 2.3 2.0 NA -- -- - -- - --
new improvement,
5.7 5.7a1 3931 4 0 no't Fonadgred in 8 1.0 sealed sealed 55 16 6 51 sealed sealed 6 55 velocity
original build-out manhole manhole manhole manhole
analysis, forcemain
new improvement,
5.8 5.8al 683 8 0 not considered in 10 0.7 >=2.5 >=2.5 2.6 2.3 8 >0.8 >=2.5 >=2.5 <3 >2 d/D
original build-out
analysis
new improvement,
5.8 5.8a2 304 8 0 not considered in 10 0.7 >=3.5 >=3.5 2.3 2.2 8 >0.8 >=3.5 >=3.5 <3 >2 d/D
original build-out
analysis
new improvement,
59 5.9a1 1566 3 0 no.t .con5|d(.ered in 10 10 sealed sealed 53 53 3 0.8 sealed sealed -6 " velocity
original build-out manhole manhole manhole manhole
analysis, forcemain
full improvement
6.1 6.1al 95 8 12 from original build- 12 0.7 >=3.5 >=3.5 2.9 2.6 10 >1 >=3.5 >=3.5 <4 >2 d/D
out analysis
itional
im ri?/zlr:(;::from >=L.5,
6.2 6.2al 734 12 15 p . . 18 0.6 shallow >=25 1.7 1.4 15 >1 >=1.5 >=2.5 <2 >1 d/D
original build-out
) manhole
analysis
additional
6.2 6.2a2 439 12 15 improvement from 18 0.7 >=3.5 >=3.5 1.9 17 15 >1 >=3.5 >=3.5 < >1 d/D
original build-out
analysis
improvement
full improvement required for
6.2 6.2a3 623 12 15 from original build- 15 0.5 >=3.5 >=3.5 25 2.2 12 <0.8 >2.5 >2.5 <10 >2 downstream
out analysis segments 6.2al,
6.2a2, & 6.2b1
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
full improvement . ¢
6.2 6.2a4 230 12 15 from original build- 15 0.5 >=3.5 >=3.5 25 2.3 12 <0.8 >2.5 2.5 <10 >2 Improvemen
. required for
out analysis
i downstream
full improvement segments 6.2a1
6.2 6.2a5 209 12 15 from original k')und- 15 0.5 >=3.5 >=3.5 2.4 2.2 12 <0.8 >2.5 >2.5 <10 >2 6.2a2, & 6.2b1
out analysis
additional
6.2 6.2b1 195 15 15 improvement from 18 0.5 >=3.5 >=3.5 1.9 15 15 >0.8 >=3.5 >=3.5 <3 >1 d/D
original build-out
analysis
new improvement,
6.3 6.3al 499 12 0 not considered in 15 0.5 >=3.5 >=3.5 2.2 1.9 12 >0.9 >=3.5 >=3.5 <3 >2 d/D
original build-out
analysis
new improvement,
6.3 6.3a2 544 12 0 not considered in 15 06 >=3.5 >=1.5, shallow 25 2.3 12 >1 >=3.5 <05 <3 >2 d/D, surcharge
original build-out manhole clearance
analysis
new improvement,
6.4 6.4al 470 15 0 not considered in 18 0.2 >=3.5 >=3.5 43 35 15 0.3 <05 >=3.5 <5 >3 surcharge
original build-out clearance
analysis
new improvement,
6.5 6.5a1 557 6 0 not considered in 8 1.0 sealed >=2.5 5.1 5.1 6 >1 sealed >=2.5 >6 >6 velocity
original build-out manhole manhole
analysis, forcemain
full improvement >=1.5, d/D, surcharge
8.1 8.1al 533 8 12 from original build- 12 0.5 shallow >=3.5 3.6 2.9 10 >0.8 <2.5 <2.5 <10 >2 ! &
. clearance
out analysis manhole
new improvement,
8.1 8.1a2 237 10 0 not considered in 12 0.2 >=3.5 >=3.5 4.4 44 10 >0.3 >=3.5 <25 <6 >4 surcharge
original build-out clearance
analysis
additional
8.1 8.1b1 462 10 12 improvement from 15 0.4 >=3.5 >=3.5 2.7 2.6 12 >0.6 <0.5 >=3.5 <3 52 surcharge
original build-out clearance
analysis
full improvement
- . surcharge
8.1 8.1b2 500 10 12 from original build- 12 0.5 >=3.5 >=3.5 33 2.8 10 <0.8 <2.5 <0.5 <10 >2 clearance
out analysis
full improvement d/D, surcharge
8.1 8.1cl 494 8 12 from original build- 12 0.7 >=3.5 >=25 35 2.7 10 >0.8 <2.5 <2.5 <10 >2 cllearanceg
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
new improvement,
8.1 8.1c2 1,666 12 0 not considered in 15 0.4 >=2.5 >=3.5 3.9 2.7 12 >0.7 <0.5 <05 <5 >2 surcharge
original build-out clearance
analysis
full improvement
8.2 8.2al 248 12 15 from original build- 15 0.6 >=3.5 >=3.5 2.8 2.5 12 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
additional
8.2 8.2a2 927 12 15 improvement from 18 0.4 5225 5225 33 2.5 15 0.6 <05 <05 <3 >2 surcharge
original build-out clearance
analysis
full improvement
8.2 8.2a3 566 12 15 from original build- 15 0.7 >=3.5 >=3.5 3.1 2.6 12 >0.8 >2.5 >2.5 <10 >2 d/D
out analysis
new improvement, 5215
8.2 8.2a4 360 12 0 not considered in 15 0.2 shallow 5225 5.0 45 12 0.4 <05 <05 <5 >4 surcharge
original build-out clearance
. manhole
analysis
8.2 8.2bl 80 15 18 no improvement 15 0.4 >=3.5 >=3.5 4.1 3.7 NA -- -- - -- - --
full improvement >=1.5, _
8.2 8.2c1 1,496 12 18 from original build- 18 05 shallow | 71> shallow 3.8 28 15 >0.8 <05 <0.5 <4 >2 d/D, surcharge
. manhole clearance
out analysis manhole
8.2 8.2d1 443 12 18 _ reduced 15 0.8 >=3.5 >=3.5 3.5 2.8 12 >1 >=3.5 >=3.5 <5 >3 d/D
improvement
8.2 8.2d2 494 12 18 _ reduced 15 0.8 >=3.5 >=3.5 3.1 2.5 12 >1 >=3.5 >=3.5 <5 >2 d/D
improvement
8.2 8.2el 208 12 15 no improvement 12 0.2 >=3.5 >=3.5 9.4 9.2 NA -- -- - -- - --
full improvement
8.3 8.3al 589 8 10 from original build- 10 0.5 >=3.5 >=3.5 3.0 2.6 8 >0.9 >=3.5 >=3.5 <4 >2 d/D
out analysis
8.3 8.3a2 51 8 10 no improvement 8 0.7 >=3.5 >=3.5 3.1 2.8 NA -- -- - -- - --
full improvement
8.4 8.4al 149 12 15 from original build- 15 0.6 >=3.5 >=3.5 3.2 2.8 12 >1 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
8.4 8.4a2 217 12 15 from original build- 15 0.6 >=3.5 >=3.5 3.0 2.6 12 >1 >=3.5 >=3.5 <4 >2 d/D
out analysis
8.4 8.4a3 210 12 15 no improvement 12 0.8 >=3.5 >=3.5 3.1 2.8 NA -- -- - -- - --
full improvement
8.4 8.4b1 161 12 15 from original build- 15 0.5 >=3.5 >=3.5 3.1 2.8 12 >0.8 >=3.5 >=3.5 <4 >2 d/D
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
no improvement,
assumes upgrades to _ _ 3 3 N 3 N 3
8.5 8.5al 212 10 12 Old Mill Lift Station 10 0.7 >=3.5 >=3.5 4.0 2.5 NA
are implemented
8.6 8.6al 268 8 10 no improvement 8 0.6 >=3.5 >=3.5 2.2 1.9 NA -- -- - -- - --
8.6 8.6a2 259 8 10 no improvement 8 0.5 >=3.5 >=3.5 2.1 1.9 NA -- -- - -- - --
full improvement
from original build-
out analysis,
8.7 8.7al 522 8 10 assumes some flows 10 05 >=3.5 >=3.5 3.1 2.4 8 >0.9 <15 <15 <5 >2 d/D, surcharge
are re-directed clearance
through the
Southeast
Interceptor
new improvement,
8.8 8.8a1 412 8 0 not considered in 10 0.4 >=25 >=3.5 2.5 1.2 8 50.7 <0.5 <25 <4 >1 surcharge
original build-out clearance
analysis
new improvement,
8.9 8.9a1 487 8 0 not considered in 10 03 >=3.5 >=3.5 3.7 1.8 8 0.5 <15 <15 <5 >1 surcharge
original build-out clearance
analysis
new improvement,
8.10 8.10a1 38 10 0 not considered in 12 0.6 >=3.5 >=3.5 2.1 1.8 10 >0.9 >=3.5 >=3.5 <3 >1 d/D
original build-out
analysis
9.1 9.1al 314 8 10 no improvement, 8 0.5 >=3.5 >=3.5 2.6 2.2 NA - - - - - -
assumes some flows
9.1 9.1a2 305 8 10 are re-directed 8 0.5 >=3.5 >=3.5 2.7 2.2 NA - - - - - -
through the
9.1 9.1a3 84 8 10 Southeast 8 03 >=3.5 >=3.5 16 0.7 NA - - - - - -
Interceptor
full improvement
. . surcharge
9.1 9.1b1 268 10 12 from original build- 12 0.4 >=3.5 >=3.5 2.3 1.9 10 >0.5 <0.5 <0.5 <3 >1 clearance
out analysis
full improvement
- . surcharge
9.2 9.2al 136 8 10 from original build- 10 0.4 >=3.5 >=3.5 5.5 4.4 8 >0.7 <0.5 >=2.5 <8 >4 clearance
out analysis
improvement
full improvement required for
9.3 9.3al 415 12 15 from original build- 15 0.3 >=3.5 >=3.5 33 2.1 12 <0.8 >2.5 >2.5 <10 >2 downstream
out analysis segments 9.3c1,
c2,c3,&c4
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparlson. Full BO IYIodeI Results for (.:IP at next smallfest' Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
. . Existin . Category (mod from Controllin
Project *first Length . & Build-out . .g v( . Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily .. .
. Diameter . original build-out to | Full BO CIP . Max ’ . Max - Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) (in) (d/D, dry Clearance Clearance (ft/sec) Velocity cip (d/D, dry Clearance Clearance (ft/sec) Velocity
indicates weather) (ft, wet (ft, wet (ft/sec)* Diameter weather) (ft, wet (ft, wet (ft/sec)
study area weather) weather) (in) weather) weather)
full improvement
9.3 9.3a2 382 12 15 from original build- 15 0.3 >=3.5 >=3.5 3.7 2.9 12 <0.8 >2.5 >2.5 <10 >2
out analysis
new improvement,
9.3 9.3a3 244 12 0 not considered in 15 0.3 >=3.5 >=3.5 3.9 3.0 12 <0.8 >2.5 >2.5 <10 >2 Improvement
original build-out required for
analysis downstream
full improvement segments 9.3c1,
9.3 9.3b1 18 8 15 from original build- 15 0.2 >=3.5 >=3.5 4.4 3.4 12 <0.8 >2.5 >2.5 <10 >2 c2,c3,&c4
out analysis
full improvement >=1.5,
- . >=1.5, shallow
9.3 9.3cl 627 12 15 from original build- 15 0.5 shallow manhole 35 2.2 12 <0.8 >2.5 >2.5 <10 >2
out analysis manhole
full improvement
9.3 9.3¢c2 975 12 15 from original build- 15 0.5 >=3.5 >=3.5 3.2 2.3 12 >0.8 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
9.3 9.3c3 885 12 15 from original build- 15 0.5 >=3.5 >=3.5 3.2 2.4 12 >0.8 >=3.5 >=3.5 <4 >2 d/D
out analysis
full improvement
9.3 9.3c4 635 12 15 from original build- 15 0.5 >=3.5 >=3.5 3.5 2.4 12 >0.8 <25 <25 <4 >2 d/D
out analysis
full improvement B
9.4 9.4a1 2,918 8 10 from original build- 10 0.6 s=25 | 7L shallow 38 23 8 >1 <05 <0.5 <4 >2 d/D, surcharge
. manhole clearance
out analysis
full improvement d/D, surcharge
9.4 9.4a2 1,348 8 10 from original build- 10 0.7 >=3.5 >=3.5 3.0 2.1 8 >1 <1.5 <0.5 <4 >1 cl'earanceg
out analysis
9.4 9.4a3 2,057 8 10 no improvement 8 0.6 >=3.5 >=3.5 2.7 2.1 NA -- -- - -- - --
9.4 9.4a4 211 8 10 no improvement 8 0.6 >=3.5 >=3.5 3.0 2.5 NA -- -- - -- - --
9.4 9.4b1 313 8 12 _ reduced 10 0.6 >=2.5 >=2.5 2.9 2.3 8 >1 <25 >=3.5 <4 >2 d/b, surcharge
improvement clearance
9.4 9.4c1 97 8 10 no improvement 8 0.7 s=25 | 7L shallow 5.7 38 NA - - - - - -
manhole
9.4 9.4d1 1,020 10 12 no improvement 10 0.7 >=2.5 >=2.5 3.8 2.6 NA - - - - - -
9.5 9.5al 172 15 18 no improvement 15 0.7 >=3.5 >=3.5 4.1 3.7 NA -- -- - -- - --
9.5 9.5a2 125 15 18 no improvement 15 0.7 >=3.5 >=3.5 34 3.1 NA -- -- - -- - --
9.5 9.5b1 100 15 18 no improvement 15 0.5 >=2.5 >=3.5 3.7 3.2 NA -- -- - -- - --
full improvement
9.6 9.6al 538 10 12 from original build- 12 0.6 >=3.5 >=3.5 2.9 2.0 10 >0.9 >=3.5 >=3.5 <4 >2 d/D
out analysis
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Table 16a. Full Build-out Gravity and Forcemain Improvement Results and Comparison to Design Criteria

Project Full BO Final Model Results for CIP Diameter Comparison. Full BO IYIodeI Results for (.:IP at next smallfest. Pipe Size
ID (not applicable to improvements which have been eliminated)
(specific) .. Original Upstream Downstream One Pipe Upstream Downstream .
Project *first Length DE.XIStmg Build-out Ca.telgory (r.nod from Depth/ Manhole Manhole Daily Size Smaller Depth/ Manhole Manhole Daily Co.ntr?llmg
. iameter . original build-out to | Full BO CIP . Max : . Max ' Criteria for
ID number in (ft) . Diameter . Diameter Surcharge Surcharge . Cleansing | than Full BO | Diameter Surcharge Surcharge . Cleansing
(in) . full BO) Diameter Velocity ; Velocity N Improvement
ID (in) . (d/D, dry Clearance Clearance Velocity clp (d/D, dry Clearance Clearance Velocity
indicates (in) weather) (ft, wet (ft, wet =) (ft/sec)* Diameter weather) (ft, wet (ft, wet =) (ft/sec)
study area weather) weather) (in) weather) weather)
9.7 9.7al 515 8 10 no improvement 8 0.7 >=25 >=25 1.5 1.3 NA -- -- - -- - --
9.8 9.8al1 281 12 15 no improvement 12 0.7 >=3.5 >=2.5 2.7 2.2 NA -- -- - -- - --
full improvement minimal slopes;
9.8 9.8a2 78 12 15 from original build- 15 0.9 >=3.5 >=3.5 1.9 1.9 12 >1 >=3.5 >=3.5 <3 >2 additional size
out analysis upgrades to meet
d/D criteria would
full improvement have decreased
9.8 9.8b1 515 12 18 from original build- 18 1.0 >=2.5 >=3.5 1.9 1.5 15 >1 >=2.5 >=2.5 <2 >1 scouring
out analysis velocities
significantly
full improvement
9.8 9.8c1 334 12 15 from original build- 15 0.5 >=3.5 >=3.5 2.3 2.3 12 >0.8 >=3.5 >=3.5 <3 >2 d/D

out analysis

NOTES FOR TABLE 16A

Note 1. The cleansing velocity criteria of 2 ft/sec was ignored if an improvement was not required. For some improvements, multiple criteria conflicted such that an improvement satisfied one criteria, but caused a deficiency in another criteria. For these
improvements, the priority of the criteria was established as (1) d/D, (2) surcharging clearance, (3) maximum velocity, (4) cleansing velocity.
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised . .
| Project | Existing | PV Category (mod Manholes | . 5o Fulgo | TUlBO | FullBO | g0 | FuBO Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | ¢ igo | FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total’ Total
(in) BO) spacing)’ ($/ft) (Ft)? ' ($/each) Etc. ($) -40% ($) ($) ($) (©) ($)
full improvement
2.1 2.1al 10 12 from original 446 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 7,600 58,500 20,500 23,700 102,500 87% 89,000 102,500 102,500
build-out analysis
full improvement
2.1 2.1a2 10 12 from original 189 1 12.75 90.00 11.60 10-15 48 4,990 1,000 7.35 3,200 32,200 11,300 13,100 56,500 87% 49,000 56,500 48,000
build-out analysis
additional
21 | 21a3 10 15 'r:rf;?r:’;rgjnzfgzrtn 128 0 18.80 120.00 1160 | 1520 48 6,740 1,000 7.88 2,200 22,500 7,900 9,100 39,500 87% 34,500 37,000 27,000
analysis
2.1 2.1a4 10 10 no improvement 12 0 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 3,500 2,500
2.1 2.1b1 8 10 im;g\?:emdent 464 1 8.85 113.00 11.60 15-20 48 6,740 1,000 7.35 8,900 81,900 28,700 33,200 144,000 88% 126,500 148,500 108,000
full improvement
2.1 2.1cl 8 10 from original 863 3 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 15,400 113,700 39,800 46,100 199,500 88% 175,000 199,500 199,500
build-out analysis
2.1 2.1c2 8 8 no improvement 1,749 3 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 379,500 379,500
full improvement
2.1 2.1c3 8 10 from original 280 1 8.85 88.00 11.60 10-15 48 4,990 1,000 7.35 5,000 43,400 15,200 17,600 76,000 88% 66,500 76,000 65,000
build-out analysis
full improvement
2.2 2.2al 12 15 from original 310 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 4,400 44,700 15,700 18,100 78,500 55% 43,000 78,500 78,500
build-out analysis
additional
2.2 2.2b1 10 15 ':ﬁ;?:;rgjnzfgzzn 450 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 8,500 65,000 22,700 26,300 114,000 54% 61,500 105,000 105,000
analysis
full improvement
2.3 2.3al 8 12 from original 425 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 7,700 56,400 19,800 22,900 99,000 58% 57,000 99,000 99,000
build-out analysis
full improvement
2.4 2.4al 8 10 from original 252 1 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 2,700 32,000 11,200 13,000 56,000 95% 53,000 56,000 56,000
build-out analysis
2.5 2.5a1 8 12 im;gs:emdent 232 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 2,100 30,800 10,800 12,500 54,000 92% 50,000 59,000 59,000
full improvement
2.5 2.5b1 8 10 from original 244 1 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 2,500 31,000 10,800 12,500 54,500 92% 50,000 54,500 54,500
build-out analysis
2.5 2.5c1 8 10 im;g\?:;dent 52 0 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 1,500 6,600 2,300 2,700 11,500 92% 10,500 12,000 12,000
full improvement
2.5 2.5d1 8 10 from original 1,182 3 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 20,500 150,000 52,500 60,700 263,000 92% 242,500 263,000 263,000
build-out analysis
2.5 2.5e1 8 10 im;fgt’:;dent 767 2 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 13,000 97,300 34,100 39,400 171,000 88% 150,000 179,000 179,000
2.5 2.5f1 8 12 im;g\lljeczemdent 392 1 12.75 90.00 11.60 10-15 48 4,990 1,000 7.35 6,800 60,500 21,200 24,500 106,000 88% 93,000 114,000 99,500
2.6 2.6al 8 8 no improvement 305 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 80,000 68,000
2.6 2.6a2 8 8 no improvement 314 1 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 99,000 70,000
2.6 2.6b1 8 8 no improvement 245 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 54,500 54,500
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised -
| Project | Existing | PV Category (mod Manholes | . 5o Fulgo | TUlBO | FullBO | g0 | FuBO Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | ¢ igo | FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total’ Total
(in) BO) spacing)’ ($/ft) (fe)’ ' ($/each) Etc. ($) -40% ($) ) ) (©) ($)
2.6 2.6cl 8 8 no improvement 435 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 101,500 101,500
2.6 2.6d1 8 8 no improvement 156 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 34,500 34,500
2.6 2.6el 8 8 no improvement 372 1 0.00 0.00 0.00 20-25 0 0 0 0.00 0 0 0 0 0 0% 0 145,000 99,500
2.6 2.6e2 8 8 no improvement 318 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 98,500 86,000
2.6 2.6f1 10 10 no improvement 325 1 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 112,500 82,500
full improvement
2.7 2.7al 27 30 from original 497 1 40.00 215.00 14.50 20-25 60 15,845 1,000 12.60 10,900 168,000 58,800 68,000 295,000 76% 223,000 295,000 233,500
build-out analysis
full improvement
2.7 2.7a2 27 30 from original 492 1 40.00 205.00 14.50 15-20 60 13,345 1,000 12.60 10,800 159,000 55,700 64,400 279,000 75% 210,500 279,000 231,500
build-out analysis
2.8 2.8al 8 8 no improvement 305 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 103,500 103,500
full improvement
2.8 2.8b1 21 24 from original 164 0 22.00 107.00 14.50 0-10 60 8,345 1,000 9.45 3,200 28,300 9,900 11,500 49,500 79% 39,000 49,500 49,500
build-out analysis
additional
28 | 2.8b2 21 27 ":fl’;’r:’;rgjnzf;z:” 452 1 35.00 135.00 14.50 0-10 60 8,345 1,000 11.00 8,800 106,500 37,300 43,200 187,000 79% 147,500 153,000 153,000
analysis
2.8 2.8b3 21 21 no improvement 261 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 108,000 95,500
full improvement
2.8 2.8cl 21 27 from original 954 2 35.00 135.00 14.50 0-10 60 8,345 1,000 11.00 13,000 218,200 76,400 88,400 383,000 79% 302,000 383,000 383,000
build-out analysis
full improvement
2.8 2.8c2 21 27 from original 300 1 35.00 150.00 14.50 10-15 60 10,845 1,000 11.00 4,100 79,100 27,700 32,000 139,000 79% 109,000 139,000 126,500
build-out analysis
full improvement
2.8 2.8c3 21 27 from original 352 1 35.00 180.00 14.50 15-20 60 13,345 1,000 11.00 4,800 103,800 36,300 42,000 182,000 79% 143,000 182,000 145,500
build-out analysis
full improvement
2.9 2.9al 21 24 from original 249 1 22.00 125.00 14.50 10-15 60 10,845 1,000 9.45 800 55,200 19,300 22,400 97,000 81% 79,000 97,000 84,500
build-out analysis
full improvement
from original
build-out analysis,
2.10 2.10al1 30 36 assumes the West 576 2 46.00 235.00 14.50 15-20 60 13,345 1,000 14.18 30,000 237,100 83,000 96,000 416,000 76% 315,000 416,000 293,500
Side Interceptor is
constructed
full improvement
from original
build-out analysis,
2.10 2.10a2 30 36 assumes the West 162 1 46.00 205.00 14.50 10-15 60 10,845 1,000 14.18 8,300 65,400 22,900 26,500 115,000 76% 87,000 115,000 89,500
Side Interceptor is
constructed
no improvement,
210 | 2.10a3 30 30 | assumestheWest | g, 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 32,000 27,000
Side Interceptor is
constructed
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised -
| Pproject | Existing | _FU! Category (mod Manholes | go Fulgo | FullBO | FullBO 1 b0 | Funeo Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | cligo |  FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . ; Materials | Installation . Manhole | Manhole Restore - Subtotal . o Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total’ Total
. . 2 .
(in) BO) spacing) ($/ft) (ft)* ($/each) Etc. ($) -40% ($) ($) ($) ($) ($)
reduced
improvement,
2.11 2.11a1 10 12 assumes the West 294 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 3,900 39,000 13,700 15,800 68,500 72% 49,000 74,500 74,500
Side Interceptor is
constructed
2.12 2.12al 8 8 no improvement 322 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 74,500 74,500
2.12 2.12a2 8 8 no improvement 392 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 103,500 89,000
2.12 2.12a3 8 8 no improvement 144 0 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 40,500 29,500
full improvement
2.12 2.12a4 8 10 from original 128 0 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 2,500 15,000 5,300 6,100 26,500 75% 20,000 26,500 26,500
build-out analysis
2.13 2.13al 8 8 no improvement 93 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 20,500 20,500
2.14 2.14a1 8 8 . 628 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 141,000 141,000
no improvement,
214 | 2.14a2 8 8 assumes the 274 2 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 87,500 74,500
Awbrey Glen Lift
Station is
2.14 2.14a3 8 8 L 425 1 0.00 0.00 0.00 25-30 0 0 0 0.00 0 0 0 0 0 0% 0 174,000 98,000
decommissioned
and North
2.14 2.14a4 8 8 . 516 1 0.00 0.00 0.00 25-30 0 0 0 0.00 0 0 0 0 0 0% 0 207,000 117,500
Interceptor is
2.15 | 2.15al 8 g | comstructed;ifthe | g4 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 53,000 53,000
North Interceptor
215 | 2.15a2 8 g | isnotconstructed | oo 2 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 176,000 | 150,500
the Original Build-
215 | 2.15b1 8 g | outdametersat | ., 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 111,000 | 111,000
the Revised
iginal Build-
215 | 2.15c1 8 8 Original Build-out ) 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 127,500 127,500
cost should be
implemented
2.15 2.15d1 8 8 282 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 65,500 65,500
new improvement,
2.16 | 2.16al 4 g | notcomsideredin 4 1 5.65 67.00 11.60 0-10 48 3,640 1,000 7.35 5,300 42,100 14,700 17,100 74,000 94% 69,500 0 0
original build-out
analysis, forcemain
new improvement,
not considered in
2.17 2.17al1 4 6 original build-out 612 2 5.65 0.00 11.60 0-10 48 3,640 1,000 7.35 3,500 27,900 9,800 11,300 49,000 55% 27,000 0 0
analysis, reduced
forcemain
full improvement
3.1 3.1al 8 12 from original 278 1 12.75 160.00 11.60 25-30 48 9,440 1,000 7.35 5,200 68,900 27,600 29,000 125,500 93% 116,500 125,500 70,500
build-out analysis
full improvement
3.1 3.1a2 8 12 from original 168 0 12.75 145.00 11.60 20-25 48 8,090 1,000 7.35 3,100 32,800 13,100 13,800 59,500 93% 55,500 59,500 37,500
build-out analysis
full improvement
3.2 3.2al 8 10 from original 143 0 8.85 88.00 11.60 10-15 48 4,990 1,000 7.35 2,800 19,300 7,700 8,100 35,000 94% 33,000 35,000 30,500
build-out analysis
full improvement
3.2 3.2a2 8 10 from original 330 1 8.85 113.00 11.60 15-20 48 6,740 1,000 7.35 6,400 60,600 24,200 25,400 110,000 94% 104,000 110,000 79,000
build-out analysis
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

| Project | Existing | Full | Category(mod Manholes | go Fulgo | FullBO | FullBO 1 b0 | Funeo Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | cligo |  FullBO gf;gis:; Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max , ($/f) ($/ft) Pumping Rang3e Dia. ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total® Total
(in) BO) spacing) ($/ft) (ft) ($/each) Etc. ($) -40% ($) ($) ($) ($) ($)
full improvement
3.2 3.2b1l 8 10 from original 167 0 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 4,900 21,200 8,500 8,900 38,500 92% 35,500 38,500 38,500
build-out analysis
full improvement
3.2 3.2cl 8 15 from original 504 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 10,000 72,800 29,100 30,600 132,500 90% 119,500 132,500 132,500
build-out analysis
full improvement
3.3 3.3al 8 10 from original 288 1 8.85 88.00 11.60 10-15 48 4,990 1,000 7.35 4,900 44,200 17,700 18,600 80,500 86% 69,000 80,500 68,500
build-out analysis
3.3 3.3a2 8 8 no improvement 207 1 0.00 0.00 0.00 20-25 0 0 0 0.00 0 0 0 0 0 0% 0 88,000 51,500
full improvement
33 3.3a3 8 10 from original 108 0 8.85 160.00 11.60 25-30 48 9,440 1,000 7.35 1,800 22,100 8,800 9,300 40,000 86% 34,000 40,000 22,500
build-out analysis
full improvement
3.3 3.3a4 8 10 from original 230 1 8.85 145.00 11.60 20-25 48 8,090 1,000 7.35 3,900 52,700 21,100 22,100 96,000 86% 82,000 96,000 56,500
build-out analysis
full improvement
33 3.3a5 8 10 from original 157 0 8.85 113.00 11.60 15-20 48 6,740 1,000 7.35 2,700 24,800 9,900 10,400 45,000 86% 38,500 45,000 33,000
build-out analysis
3.3 3.3a6 8 8 no improvement 52 0 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 12,500 11,000
3.3 3.3a7 8 8 no improvement 99 0 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 28,500 20,500
full improvement
3.3 3.3b1 10 15 from original 660 2 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 9,900 95,300 38,100 40,000 173,500 86% 149,000 173,500 173,500
build-out analysis
full improvement
33 3.3c1 10 12 from original 333 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 5,000 44,200 17,700 18,600 80,500 87% 70,000 80,500 80,500
build-out analysis
full improvement
33 3.3d1 8 15 from original 256 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 4,200 38,300 15,300 16,100 69,500 86% 60,000 70,000 70,000
build-out analysis
3.3 3.3d2 8 12 im;gs:emdent 108 0 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 1,800 13,000 5,200 5,400 23,500 86% 20,000 26,000 26,000
full improvement
3.3 3.3el 10 15 from original 903 2 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 15,700 129,000 51,600 54,200 235,000 87% 203,500 235,000 235,000
build-out analysis
full improvement
3.3 3.3e2 10 15 from original 676 2 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 11,700 113,800 45,500 47,800 207,000 87% 179,000 207,000 180,000
build-out analysis
full improvement
33 3.3f1 10 15 from original 663 2 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 10,000 95,700 38,300 40,200 174,000 87% 151,000 174,000 174,000
build-out analysis
full improvement
3.3 3.3g1 10 15 from original 360 1 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 5,500 59,500 23,800 25,000 108,500 87% 94,000 108,500 94,000
build-out analysis
full improvement
33 3.3g2 10 15 from original 652 2 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 10,000 94,400 37,800 39,700 172,000 80% 137,000 172,000 172,000
build-out analysis
3.3 3.3h1 10 10 no improvement 624 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 148,000 148,000
full improvement
3.3 3.3h2 10 12 from original 312 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 6,000 43,000 17,200 18,100 78,500 80% 62,500 78,000 78,000
build-out analysis
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised -
| Project | Existing | PV Category (mod Manholes | . 5o Fulgo | TUlBO | FullBO | g0 | FuBO Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | ¢ igo | FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total’ Total
(in) BO) spacing)’ ($/ft) (fe)’ ' ($/each) Etc. ($) -40% ($) ) ) (©) ($)
3.4 3.4al 15 15 no improvement 352 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 98,000 98,000
3.5 3.5al 8 8 no improvement 110 0 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 30,000 26,500
3.5 3.5b1 8 8 no improvement 347 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 84,000 84,000
3.6 3.6al 8 8 no improvement 325 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 89,500 76,500
full improvement
3.6 3.6a2 8 10 from original 108 0 8.85 113.00 11.60 15-20 48 6,740 1,000 7.35 1,900 17,100 6,800 7,200 31,000 98% 30,500 31,000 22,500
build-out analysis
3.6 3.6a3 8 8 no improvement 47 0 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 13,500 10,000
3.6 3.6a4 8 8 no improvement 316 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 74,500 74,500
3.7 3.7a1 8 8 no improvement 185 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 42,500 42,500
3.8 3.8al1 6 6 no improvement 143 0 0.00 0.00 0.00 25-30 0 0 0 0.00 0 0 0 0 0 0% 0 55,500 31,500
new improvement,
3.9 3.9a1 6 8 not consideredin -\ ;oo 1 5.65 67.00 11.60 0-10 48 3,640 1,000 7.35 4,100 32,400 11,300 13,100 57,000 67% 38,000 0 0
original build-out
analysis, forcemain
new improvement,
not considered in
3.10 3.10al 6 8 original build-out 1,846 5 5.65 67.00 11.60 0-10 48 3,640 1,000 7.35 27,900 220,200 77,100 89,200 386,500 86% 333,500 0 0
analysis, reduced
forcemain
5.1 5.1al 24 24 no improvement 425 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 239,000 178,000
5.2 5.2al 12 12 no improvement 63 0 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 17,000 15,000
5.2 5.2a2 12 12 no improvement 189 1 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 74,500 54,000
5.2 5.2a3 12 12 no improvement 86 0 0.00 0.00 0.00 20-25 0 0 0 0.00 0 0 0 0 0 0% 0 31,500 20,500
full improvement
5.2 5.2a4 12 15 from original 1,107 3 18.80 120.00 11.60 15-20 48 6,740 1,000 7.88 18,900 217,300 86,900 91,300 395,500 53% 211,500 395,500 292,000
build-out analysis
full improvement
5.2 5.2a5 12 15 from original 486 1 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 8,300 79,100 31,600 33,200 144,000 53% 77,000 144,000 125,500
build-out analysis
full improvement
5.2 5.2bl 12 15 from original 484 2 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 7,200 83,700 33,500 35,100 152,500 53% 81,500 152,500 131,500
build-out analysis
full improvement
5.2 5.2b2 12 15 from original 167 0 18.80 120.00 11.60 15-20 48 6,740 1,000 7.88 2,500 28,900 11,600 12,100 52,500 56% 29,000 52,500 39,500
build-out analysis
additional
improvement from
5.3 5.3al 6 12 original build-out 3,586 9 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 62,600 476,200 190,500 200,000 866,500 73% 633,000 828,000 828,000
analysis, reduced
forcemain
5.4 5.4al 8 10 im;gs:;dent 955 2 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 18,500 121,200 48,500 50,900 220,500 0% 0 231,000 231,000
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Project
ID
(specific)

Proj

Existing
Dia.
(in)

Full
BO CIP
Dia.
(in)

Category (mod
from Original
Build-out to Full
BO)

Length
(ft)

Manholes
(# @ 400
ft max

g 2
spacing)

Full BO
Materials

(s/ft)

Full BO
Installation

($/ft)

Full BO
Bypass
Pumping
($/ft)

Full BO

Depth

Range
(fe)’

Full BO
Manhole
Dia.

Full BO
Manhole

($/each)

Full BO
Reconnect

Fee

($/each)

Full BO
Restore

Fee ($/ft)

Full BO
Easement,
Crossing,

Etc. ($)

Full BO
Subtotal

($)

Full BO
Engr/Legal
Admin@35

-40% ($)

Full BO
Contingen
cy @30%
($)

Full BO
Build-out
Total

()

Full BO
Growth
Share*

Full BO
Growth
Cost (9)

Revised
Original
Build-out
Total®

()

Original
Build-out
Total
($)

5.4 5.4b1

10

reduced
improvement

268

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

3,200

34,000

13,600

14,300

62,000

0%

65,000

65,000

5.4 5.4cl

12

12

no improvement

494

0.00

0.00

0.00

0-10

0

0

0.00

0

0

0

0

0

0%

130,000

130,000

5.5 5.5a1

15

15

no improvement

15

0.00

0.00

0.00

0-10

0

0

0.00

0

0

0%

4,000

4,000

5.6 5.6al

21

21

no improvement

351

0.00

0.00

0.00

0-10

0

0

0.00

0

0

0%

124,000

124,000

5.7 5.7a1

new improvement,
not considered in
original build-out

analysis, forcemain

3,931

5.65

67.00

11.60

0-10

48

3,640

1,000

7.35

52,900

417,600

146,200

169,100

733,000

39%

289,500

5.8 5.8al1

10

new improvement,

not considered in

original build-out
analysis

683

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

10,400

81,800

28,600

33,100

143,500

0%

5.8 5.8a2

10

new improvement,

not considered in

original build-out
analysis

304

8.85

88.00

11.60

10-15

48

4,990

1,000

7.35

6,000

47,200

16,500

19,100

83,000

0%

5.9 5.9a1

10

new improvement,
not considered in
original build-out

analysis, forcemain

1,566

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

23,600

186,000

65,100

75,300

326,500

48%

156,500

6.1 6.1al

12

full improvement
from original
build-out analysis

95

12.75

115.00

11.60

15-20

48

6,740

1,000

7.35

2,800

16,700

6,700

7,000

30,500

45%

13,500

30,500

23,000

6.2 6.2al

12

18

additional
improvement from
original build-out
analysis

734

17.00

87.00

11.60

0-10

48

3,640

1,000

8.40

12,200

117,200

46,900

49,200

213,500

55%

116,500

201,500

201,500

6.2 6.2a2

12

18

additional
improvement from
original build-out
analysis

439

17.00

105.00

11.60

10-15

48

4,990

1,000

8.40

7,300

75,600

30,300

31,800

137,500

52%

71,500

130,500

114,000

6.2 6.2a3

12

15

full improvement
from original
build-out analysis

623

18.80

120.00

11.60

15-20

48

6,740

1,000

7.88

10,400

124,500

49,800

52,300

226,500

52%

117,500

226,500

166,500

6.2 6.2a4

12

15

full improvement
from original
build-out analysis

230

18.80

95.00

11.60

10-15

48

4,990

1,000

7.88

3,800

34,500

13,800

14,500

63,000

52%

32,500

63,000

55,000

6.2 6.2a5

12

15

full improvement
from original
build-out analysis

209

18.80

145.00

11.60

20-25

48

8,090

1,000

7.88

3,500

41,800

16,700

17,500

76,000

52%

39,500

76,000

50,000

6.2 6.2bl

15

18

additional
improvement from
original build-out
analysis

195

17.00

105.00

11.60

10-15

48

4,990

1,000

8.40

5,700

33,400

13,300

14,000

60,500

0%

57,500

51,000

6.3 6.3al

12

15

new improvement,

not considered in

original build-out
analysis

499

18.80

95.00

11.60

10-15

48

4,990

1,000

7.88

10,500

83,000

29,100

33,600

145,500

52%

75,000
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Proj

Project
ID
(specific)

Existing
Dia.
(in)

Full
BO CIP
Dia.
(in)

Category (mod
from Original
Build-out to Full
BO)

Length
(ft)

Manholes
(# @ 400
ft max

g 2
spacing)

Full BO
Materials

(s/ft)

Full BO
Installation

($/ft)

Full BO
Bypass
Pumping
($/ft)

Full BO

Depth

Range
(fe)’

Full BO
Manhole
Dia.

Full BO
Manhole

($/each)

Full BO
Reconnect

Fee

($/each)

Full BO
Restore

Fee ($/ft)

Full BO
Easement,
Crossing,

Etc. ($)

Full BO
Subtotal

($)

Full BO
Engr/Legal
Admin@35

-40% ($)

Full BO
Contingen
cy @30%
($)

Full BO
Build-out
Total

()

Full BO
Growth
Share*

Full BO
Growth
Cost (9)

Revised
Original
Build-out
Total®

()

Original
Build-out
Total

($)

6.3

6.3a2

12

15

new improvement,

not considered in

original build-out
analysis

544

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

10,400

82,400

28,900

33,400

144,500

54%

78,000

6.4

6.4al

15

18

new improvement,

not considered in

original build-out
analysis

470

17.00

87.00

11.60

0-10

48

3,640

1,000

8.40

9,100

72,000

25,200

29,200

126,500

59%

75,000

6.5

6.5al1

new improvement,
not considered in
original build-out

analysis, forcemain

557

5.65

67.00

11.60

0-10

48

3,640

1,000

7.35

8,100

63,700

22,300

25,800

112,000

51%

57,500

8.1

8.1al

12

full improvement
from original
build-out analysis

533

12.75

72.00

11.60

0-10

48

3,640

1,000

7.35

10,900

70,800

24,800

28,700

124,500

72%

89,500

124,000

124,000

8.1

8.1a2

10

12

new improvement,

not considered in

original build-out
analysis

237

12.75

72.00

11.60

0-10

48

3,640

1,000

7.35

7,600

60,000

21,000

24,300

105,500

77%

81,000

8.1

8.1bl

10

15

additional
improvement from
original build-out
analysis

462

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

9,000

66,900

23,400

27,100

117,500

78%

92,000

108,000

108,000

8.1

8.1b2

10

12

full improvement
from original
build-out analysis

500

12.75

72.00

11.60

0-10

48

3,640

1,000

7.35

9,700

66,200

23,200

26,800

116,000

78%

90,500

116,000

116,000

8.1

8.1cl

12

full improvement
from original
build-out analysis

494

12.75

72.00

11.60

0-10

48

3,640

1,000

7.35

9,700

65,600

23,000

26,600

115,000

77%

88,000

115,000

115,000

8.1

8.1c2

12

15

new improvement,

not considered in

original build-out
analysis

1,666

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

31,900

251,800

88,100

102,000

442,000

77%

342,500

8.2

8.2al

12

15

full improvement
from original
build-out analysis

248

18.80

95.00

11.60

10-15

48

4,990

1,000

7.88

4,600

43,600

15,300

17,700

76,500

70%

54,000

76,500

66,500

8.2

8.2a2

12

18

additional
improvement from
original build-out
analysis

927

17.00

87.00

11.60

0-10

48

3,640

1,000

8.40

17,100

141,300

49,500

57,200

248,000

73%

181,500

234,000

234,000

8.2

8.2a3

12

15

full improvement
from original
build-out analysis

566

18.80

120.00

11.60

15-20

48

6,740

1,000

7.88

10,400

107,800

37,700

43,600

189,000

72%

135,500

189,000

141,000

8.2

8.2a4

12

15

new improvement,

not considered in

original build-out
analysis

360

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

6,700

52,800

18,500

21,400

92,500

73%

67,500

8.2

8.2bl

15

15

no improvement

80

0.00

0.00

0.00

0-10

0.00

0%

21,500

21,500

8.2

8.2cl

12

18

full improvement
from original
build-out analysis

1,496

17.00

87.00

11.60

0-10

48

3,640

1,000

8.40

25,000

229,000

80,200

92,800

402,000

71%

285,000

402,000

402,000

8.2

8.2d1

12

15

reduced
improvement

443

18.80

95.00

11.60

10-15

48

4,990

1,000

7.88

8,500

73,500

25,700

29,800

129,000

74%

95,500

136,000

119,500

07-0895
Draft Report - December 2007

Murray, Smith & Associates, Inc.

Page 108 of 134

Collection System
City of Bend, Oregon




Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Project
ID
(specific)

Proj

Existing
Dia.
(in)

Full
BO CIP
Dia.
(in)

Category (mod
from Original
Build-out to Full
BO)

Length
(ft)

Manholes
(# @ 400
ft max

g 2
spacing)

Full BO
Materials

(s/ft)

Full BO
Installation

($/ft)

Full BO
Bypass
Pumping
($/ft)

Full BO

Depth

Range
(fe)’

Full BO
Manhole
Dia.

Full BO
Manhole

($/each)

Full BO
Reconnect
Fee

($/each)

Full BO
Restore

Fee ($/ft)

Full BO
Easement,
Crossing,

Etc. ($)

Full BO
Subtotal

($)

Full BO
Engr/Legal
Admin@35

-40% ($)

Full BO
Contingen
cy @30%
($)

Full BO
Build-out
Total

()

Full BO
Growth
Share*

Full BO
Growth
Cost (9)

Revised
Original
Build-out
Total®

()

Original
Build-out
Total

($)

8.2 8.2d2

12

15

reduced
improvement

494

18.80

120.00

11.60

15-20

48

6,740

1,000

7.88

9,500

95,400

33,400

38,600

167,500

74%

124,000

175,000

132,500

8.2 8.2el

12

12

no improvement

208

0.00

0.00

0.00

0-10

0

0

0.00

0

0

0

0

0

0%

0

52,500

52,500

8.3 8.3al

10

full improvement
from original
build-out analysis

589

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

8,600

75,500

26,400

30,600

132,500

99%

130,500

132,500

132,500

8.3 8.3a2

no improvement

51

0.00

0.00

0.00

0-10

0.00

0%

10,000

10,000

8.4 8.4al

12

15

full improvement
from original
build-out analysis

149

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

3,100

20,300

7,100

8,200

35,500

80%

28,500

35,500

35,500

8.4 8.4a2

12

15

full improvement
from original
build-out analysis

217

18.80

95.00

11.60

10-15

48

4,990

1,000

7.88

4,600

33,500

11,700

13,600

59,000

80%

47,500

59,000

52,000

8.4 8.4a3

12

12

no improvement

210

0.00

0.00

0.00

0-10

0.00

0%

58,500

58,500

8.4 8.4b1

12

15

full improvement
from original
build-out analysis

161

18.80

77.00

11.60

0-10

48

3,640

1,000

7.88

4,700

23,200

8,100

9,400

40,500

80%

32,500

41,000

41,000

8.5 8.5al

10

10

no improvement,
assumes upgrades
to Old Mill Lift
Station are
implemented

212

0.00

0.00

0.00

15-20

0.00

0%

73,000

51,500

8.6 8.6al

no improvement

268

0.00

0.00

0.00

0-10

0.00

0%

63,500

63,500

8.6 8.6a2

no improvement

259

0.00

0.00

0.00

10-15

0.00

0%

62,000

53,500

8.7 8.7al1

10

full improvement
from original
build-out analysis,
assumes some
flows are re-
directed through
the Southeast
Interceptor

522

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

10,600

66,200

23,200

26,800

116,000

23%

27,000

116,500

116,500

8.8 8.8al

10

new improvement,

not considered in

original build-out
analysis

412

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

6,500

51,500

18,000

20,800

90,500

76%

69,000

8.9 8.9al

10

new improvement,

not considered in

original build-out
analysis

487

8.85

70.00

11.60

0-10

48

3,640

1,000

7.35

7,600

59,800

20,900

24,200

105,000

93%

97,500

8.10 8.10al

10

12

new improvement,

not considered in

original build-out
analysis

38

12.75

90.00

11.60

10-15

48

4,990

1,000

7.35

1,500

12,200

4,300

4,900

21,500

68%

14,500
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised -
| Project | Existing | PV Category (mod Manholes | . 5o Fulgo | TUlBO | FullBO | g0 | FuBO Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | ¢ igo | FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total’ Total
(in) BO) spacing)’ S/ | @ : ($/each) Ete. ($) 40%(8) | () ) $) £
9.1 9.1al 8 8 no improvement, 314 1 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 86,000 73,500
assumes some
flows are re-
0,
9.1 9.1a2 8 8 directed through 305 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 71,500 71,500
the Southeast
9.1 9.1a3 8 8 Interceptor 84 0 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 24,000 17,500
full imprement
9.1 9.1b1 10 12 from original 268 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 3,200 35,600 14,200 14,900 64,500 75% 48,500 65,000 65,000
build-out analysis
full improvement
9.2 9.2al 8 10 from original 136 0 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 4,000 17,300 6,900 7,200 31,500 65% 20,500 31,500 31,500
build-out analysis
full improvement
9.3 9.3al 12 15 from original 415 1 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 7,200 68,500 27,400 28,800 124,500 63% 78,000 125,000 108,500
build-out analysis
full improvement
9.3 9.3a2 12 15 from original 382 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 6,700 55,300 22,100 23,200 100,500 64% 64,000 100,500 100,500
build-out analysis
new improvement,
9.3 9.3a3 12 15 no't f:on5|d?red n 244 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 4,800 37,500 15,000 15,800 68,500 64% 43,500 0 0
original build-out
analysis
full improvement
9.3 9.3b1 8 15 from original 18 0 18.80 120.00 11.60 15-20 48 6,740 1,000 7.88 500 3,400 1,300 1,400 6,000 63% 4,000 6,000 4,500
build-out analysis
full improvement
9.3 9.3c1 12 15 from original 627 2 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 10,800 92,400 36,900 38,800 168,000 63% 106,000 168,000 168,000
build-out analysis
full improvement
9.3 9.3¢c2 12 15 from original 975 2 18.80 145.00 11.60 20-25 48 8,090 1,000 7.88 16,800 213,700 85,500 89,700 389,000 63% 246,000 389,000 252,000
build-out analysis
full improvement
9.3 9.3c3 12 15 from original 885 2 18.80 120.00 11.60 15-20 48 6,740 1,000 7.88 15,200 170,800 68,300 71,700 311,000 63% 196,500 311,000 230,500
build-out analysis
full improvement
9.3 9.3c4 12 15 from original 635 2 18.80 95.00 11.60 10-15 48 4,990 1,000 7.88 10,900 107,500 43,000 45,200 195,500 63% 124,000 195,500 170,000
build-out analysis
full improvement
9.4 9.4al 8 10 from original 2,918 7 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 51,800 369,600 147,800 155,200 672,500 75% 505,500 672,500 672,500
build-out analysis
full improvement
9.4 9.4a2 8 10 from original 1,348 4 8.85 88.00 11.60 10-15 48 4,990 1,000 7.35 23,900 204,000 81,600 85,700 371,500 75% 279,500 371,000 317,000
build-out analysis
9.4 9.4a3 8 8 no improvement 2,057 5 0.00 0.00 0.00 15-20 0 0 0 0.00 0 0 0 0 0 0% 0 664,000 475,000
9.4 9.4a4 8 8 no improvement 211 0 0.00 0.00 0.00 10-15 0 0 0 0.00 0 0 0 0 0 0% 0 51,500 44,500
9.4 | 9.4b1 8 10 im;g;’;emdent 313 1 8.85 70.00 11.60 0-10 48 3,640 1,000 7.35 4,500 39,700 15,900 16,700 72,500 75% 54,500 75,500 75,500
9.4 9.4cl 8 8 no improvement 97 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 22,500 22,500
9.4 9.4d1 10 10 no improvement 1,020 3 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 246,500 246,500
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Table 16b. Full Build-out Gravity and Forcemain Cost Specifics'

Revised -
| Project | Existing | PV Category (mod Manholes | . 5o Fulgo | TUlBO | FullBO | g0 | FuBO Full BO Full BO Full BO Full BO Full BO Full BO FUllBO | ¢ igo | FullBO Original Original
Proj A BO CIP from Original Length (# @ 400 R X Bypass Depth Reconnect Easement, Engr/Legal | Contingen Build-out N Build-out
ID Dia. . . Materials | Installation . Manhole | Manhole Restore . Subtotal . Growth Growth Build-out
ID (specific) (in) Dia. Build-out to Full (ft) ft max ($/f) ($/ft) Pumping Range Dia ($/each) Fee Fee ($/ft) Crossing, () Admin@35 | cy @30% Total Share® Cost ($) Total® Total
(in) BO) spacing)’ ($/ft) (fe)’ ' ($/each) Etc. ($) -40% ($) ) ) (©) ($)
9.5 9.5al1 15 15 no improvement 172 1 0.00 0.00 0.00 25-30 0 0 0 0.00 0 0 0 0 0 0% 0 85,000 51,500
9.5 9.5a2 15 15 no improvement 125 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 31,500 31,500
9.5 9.5b1 15 15 no improvement 100 0 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 28,000 28,000
full improvement
9.6 9.6al 10 12 from original 538 1 12.75 72.00 11.60 0-10 48 3,640 1,000 7.35 11,000 71,400 28,600 30,000 130,000 69% 89,500 130,000 130,000
build-out analysis
9.7 9.7al 8 8 no improvement 515 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 103,000 103,000
9.8 9.8al 12 12 no improvement 281 1 0.00 0.00 0.00 0-10 0 0 0 0.00 0 0 0 0 0 0% 0 75,500 75,500
full improvement
9.8 9.8a2 12 15 from original 78 0 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 1,300 10,300 4,100 4,300 18,500 54% 10,000 18,500 18,500
build-out analysis
full improvement
9.8 9.8b1 12 18 from original 515 1 17.00 87.00 11.60 0-10 48 3,640 1,000 8.40 10,300 78,800 31,500 33,100 143,500 55% 79,500 143,500 143,500
build-out analysis
full improvement
9.8 9.8c1 12 15 from original 334 1 18.80 77.00 11.60 0-10 48 3,640 1,000 7.88 5,100 48,200 19,300 20,300 88,000 55% 49,000 88,000 88,000
build-out analysis
TOTAL 1,075,000 9,495,000 3,537,000 | 3,910,000 | 16,942,000 11,714,000 | 19,520,000 | 17,314,000

NOTES FOR TABLE 16B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the CSMP. Full build-out cost estimates are for improvements for population growth to 238,162 by year 2030 in 2005 dollars

ID indicates the study area where the improvement is located. For example project 2.1 is located in study area 2. Unit costs were taken directly from the CSMP and applied to the revised improvements.

NOTE 2. In the original CIP, the number of manholes for each improvement was calculated by dividing the total length of the improvement by a maximum 400 ft spacing. This method is adequate for new interceptor improvements; however, it may
underestimate the number of manholes for gravity improvements in the existing system. The existing system manholes are often spaced at less than 400 ft to account for grade changes and alignment changes. To maintain consistency between the original build-
out CIP and the full build-out CIP, the method for calculating the numbers of manholes was NOT modified for the full build-out CIP. The cost discrepancy from the underestimation of manhole numbers is expected to be less than 3% of the overall gravity and

forcemain CIP cost.

. The first number of each project

NOTE 3. In the original CIP, all gravity improvement cost estimates used the unit costs for a 0-10 ft construction depth even though the CSMP stated that the same unit costs should be applied to both new improvements and replacement/upgrade improvements.
The full build-out CIP utilizes all of the unit cost data for the gravity improvements with variation for construction depth. Because of the modified assumption, the cost differences between the original build-out CIP and the full build-out CIP are less
exaggerated than if both CIPs had utilized the variation in construction depth. A “revised” original CIP cost applying variation in construction depth to the original improvements is presented in Table 16B to provide an appropriate comparison. The full build-
out costs may be conservative since a replacement or upgrade improvement may require less excavation expense than a new improvement. It is recommended for future CIPs and master planning efforts that separate unit costs be developed for new
improvements and upgrade/replacement improvements.

NOTE 4. The full build-out growth share is calculated from the existing dry weather peak flow to full build-out dry weather flow ratio at the location of the improvement (1-existing flow location specific/full build-out flow location specific).
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Table 16¢. Full Build-out Gravity and Forcemain Cost Summary*

Pr?ljaea Full Full Revised Original
*first number in Build-out Build-out Or.lglnal Build-out
ID indicates Cost ($) g::t\;v(t;) P;;:::;?;)t Total ($)
study area
2.1 618,000 540,500 1,003,000 932,000
2.2 192,500 104,500 183,500 183,500
23 99,000 57,000 99,000 99,000
24 56,000 53,000 56,000 56,000
25 660,000 596,000 681,500 667,000
2.6 0 0 725,500 596,500
2.7 574,000 433,500 574,000 465,000
2.8 940,500 740,500 1,118,000 1,056,500
2.9 97,000 79,000 97,000 84,500
2.10 531,000 402,000 563,000 410,000
211 68,500 49,000 74,500 74,500
2.12 26,500 20,000 245,000 219,500
2.13 0 0 20,500 20,500
2.14 0 0 609,500 431,000
2.15 0 0 533,000 507,500
2.16 74,000 69,500 0 0
2.17 49,000 27,000 0 0
3.1 185,000 172,000 185,000 108,000
3.2 316,000 292,000 316,000 280,500
33 1,583,500 1,349,500 1,863,000 1,694,500
34 0 0 98,000 98,000
3.5 0 0 114,000 110,500
3.6 31,000 30,500 208,500 183,500
3.7 0 0 42,500 42,500
3.8 0 0 55,500 31,500
3.9 57,000 38,000 0 0
3.10 386,500 333,500 0 0
5.1 0 0 239,000 178,000
5.2 744,500 399,000 867,500 678,000
53 866,500 633,000 828,000 828,000
5.4 282,500 0 426,000 426,000
5.5 0 0 4,000 4,000
5.6 0 0 124,000 124,000
5.7 733,000 289,500 0 0
5.8 226,500 0 0 0
5.9 326,500 156,500 0 0
6.1 30,500 13,500 30,500 23,000
6.2 777,000 377,500 755,000 638,000
6.3 290,000 153,000 0 0
6.4 126,500 75,000 0 0
6.5 112,000 57,500 0 0
8.1 1,020,500 783,500 463,000 463,000
8.2 1,304,500 943,000 1,286,500 1,169,500
8.3 132,500 130,500 142,500 142,500
8.4 135,000 108,500 194,000 187,000
8.5 0 0 73,000 51,500
8.6 0 0 125,500 117,000
8.7 116,000 27,000 116,500 116,500
8.8 90,500 69,000 0 0
8.9 105,000 97,500 0 0
8.10 21,500 14,500 0 0
9.1 64,500 48,500 246,500 227,500
9.2 31,500 20,500 31,500 31,500
9.3 1,363,000 862,000 1,295,000 1,034,000
9.4 1,116,500 839,500 2,103,500 1,853,500
9.5 0 0 144,500 111,000
9.6 130,000 89,500 130,000 130,000
9.7 0 0 103,000 103,000
9.8 250,000 138,500 325,500 325,500
TOTAL 16,942,000 | 11,714,000 19,520,000 17,314,000
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NOTES FOR TABLES 16C

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
CSMP. Full build-out cost estimates are for improvements for population growth to 238,162 by year
2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to revised
improvements. Improvements with costs shown as $0 in the original build-out CIP column indicate
additional improvements not previously considered.

NOTE 2. The full build-out growth share is calculated from the existing dry weather peak flow to full
build-out dry weather flow ratio at the location of the improvement (1-existing flow location specific/full
build-out flow location specific).

NOTE 3. In the original CIP, all gravity improvements assumed unit costs for a 0-10 ft construction
depth. This assumption underestimates gravity improvements costs. The full build-out CIP utilizes all of
the unit cost data with variation for construction depth. Because of the modified assumption, the cost
differences between the original build-out CIP and the full build-out CIP are less exaggerated than if both
CIPs had utilized the variation in construction depth. A “revised” original CIP cost applying variation in
construction depth to the original improvements is presented in Table 16C to provide an appropriate
comparison.
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Lift Station and Decommissioning Improvements

The lift station improvements and decommissioning in the nine study areas are presented in
Figure 18 (E-size folded map), Table 17a, and Table 17b. Tables 17a and 17b list all of the
lift station and decommissioning improvements identified in the original build-out CIP. The
improvements are categorized as follows:

1. No Improvement — Improvement not required for the full build-out or the existing
system.

2. Reduced Improvement — Improvement required for the full build-out, but capacity
is less than the original build-out.

3. Full Improvement — Improvement required for the full build-out and capacity is
identical to the original build-out.

4. Additional Improvement — Improvement required for the full build-out and
capacity is estimated to be greater than the original build-out estimate.

4. Improvement dependent on Interceptor — Improvement not required, unless
interceptor is not completed. These improvements are described in Table 17b.

5. New Improvement- Improvement not considered in the original build-out CIP.

Some lift stations are being decommissioned to allow gravity service into new interceptor
improvements. Other lift stations should be decommissioned in conjunction with identified
gravity improvements. Decommissioning typically requires abandoning the lift station and
constructing additional gravity pipeline to a collection system trunkline. Tables 17a and 17b
include comments to describe the decommissioning activity.

Table 17b highlights lift stations that will need to be improved if the interceptor
improvements are not implemented. The costs for these lift stations includes the cost of
upgrading the lift station ONLY and does NOT include costs for all downstream pipeline
improvements. Additional modeling scenarios and improvements analysis are required to
determine whether or not lift station upgrades and additional downstream pipeline
improvements provide feasible alternatives to the planned interceptors.

Lift station upgrades are determined by available firm capacity and peak hour flows into the
lift station wet well. Where full build-out peak hour flows exceed existing firm capacity, an
upgrade is recommended. The firm capacity and peak hour flows for each lift station are
presented in Tables 17a and 17b. Firm capacity information for each lift station was found in
the CSMP. Peak hour flows into the wet well were extracted from the wet weather model
when possible. For lift stations that were not modeled, the peak hour flows were extracted
from the CSMP or 2030 build-out CIP, whichever predicted higher flows. The 2030 build-
out CIP applied a 2.5 peak hour factor to average flows to determine peak hour flows.
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The CSMP analyzes all of the lift stations in the City of Bend Collection System and
evaluates the firm capacity requirements at full build-out with the exception of the Parrell
Lift Station. It was assumed that the original build-out peak hour flows used in the CSMP
were as conservative as or more conservative than the full build-out peak hour flows.
Because of this assumption, the full build-out analysis only considered lift stations that were
identified for improvement in the original build-out CIP and any modeled lift stations such as
the Parrell Lift Station and Sawyer Park Lift Station.

Some lift station improvements are required to correct existing system deficiencies as well as
full build-out deficiencies. Three alternatives for calculating growth share are defined for
each improvement to identify the percentage of the cost associated with growth. A zero
percent growth share indicates that the improvement is entirely caused by an existing
deficiency. The growth share information can be used to prioritize improvements. The
growth share alternatives are described below:

Alternative 1 — The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to full build-out dry weather peak flow for
the entire system (1-existing flow/full build-out flow). The growth share for reduced
and full upgrade improvements is calculated from similar flow ratios at the location of
each improvement.

Alternative 2 - The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to full build-out dry weather peak flow at
the location of each improvement (1-existing flow location specific/full build-out
flow location specific). The growth share for reduced and full upgrade improvements
is calculated from similar flow ratios at the location of each improvement.

Alternative 3 - The growth share for lift station decommissioning is equal to the ratio
of existing system dry weather peak flow to full build-out dry weather peak flow at
the location of each improvement (1-existing flow location specific/full build-out
flow location specific) unless the existing firm capacity exceeds the full build-out
capacity requirement. If the existing firm capacity exceeds the full build-out capacity
requirement then the growth share for lift station decommissioning is 100%. The
growth share for reduced and full upgrade improvements is calculated from similar
flow ratios at the location of each improvement.
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Table 17a. Full Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*

Proj
ID & Lift Existin Existing .. Full Build- AL
. g . Original Full Build-out Cost Alt 3
Station Firm | oading | Source | g iy out - . - . Original out source of Full | _"Ull BO Full BO Firm Action (Bold Adjust Full Build- | FullBO Full BO Alt2Full | Alt2Full - Alt3 Ful Full BO
Name Ca 20 o Peak Flow el o BOL L LR Build-out Loading Build-out Firm Pump Capacit indicates change from out Cost Growth Clow 8O EDICIRE BO Growth
*first number P gpm, Existing . out Action Activity2 Estimate . Capacity pacity .. e .. 4 Cost Growth® Total Growth®
. (2005- X Estimate Total (S) Loading Comment from Original Original (S) Share Total
in ID 2pm) Peak | Loading (gpm) (gpm, Peak (gpm) Build-out) Build-out’ (%) (%) (%) (%) )
indicates Hour) Hour)
study area
Shevlin 380-foot gravity
Commons 118 52 Model 202 Decommission sewer to North $72,500 202 Master Plan NA Decommission 100% $72,500 73% $53,000 74% $54,000 74% $54,000
1.PS03 Interceptor
Shevlin
Commons 118 52 Model 202 Decommission Remos"t :;lti(jnpump $25,000 202 Master Plan NA Decommission 100% $25,000 73% $18,500 74% $18,500 74% $18,500
1.PS04
Shevlin Use Full Build-out
Meadows 145 130 Model 464 Upgrade Ir:\'ci‘;"a::g’é’: ";”ctlrt‘ $66,500 370 Model 370 Peaskt;?o“r: :I':’;" % | Reduced Upgrade 87% $58,000 65% $37,500 65% $37,500 65% $37,500
2.PS04 pactty Capacity
Shevlin Use Full Build-out
Meadows 145 130 Model 464 Upgrade Activated Carbon $25,000 370 Model 370 Peak Hour Flowas | ¢4\ ced Upgrade 87% $22,000 65% $14,500 65% $14,500 65% $14,500
Odor Scrubber Station Firm
2.PS05
Capacity
AW;’ r;gocgle" 450 440 Model 1,747 Decommission 8350-;2c\;'lceGrraV|ty $1,433,000 1,747 Master Plan NA Decommission 100% $1,433,000 | 73% | $1,051,000 | 75% | $1,072,000 | 75% | $1,072,000
Awsrsgo(;'e” 450 440 Model 1,747 Decommission Rem°;’;:;enpump $50,000 1,747 Master Plan NA Decommission 100% $50,000 73% $36,500 75% $37,500 75% $37,500
. Use Full Build-out
§unr|se New Pumps with Peak Hour Flow as
Village #1 250 73 Model 660 Upgrade Increased Capacity $80,000 573 Model 573 Station Firm Reduced Upgrade 92% $73,500 87% $64,000 87% $64,000 87% $64,000
3.PS01
Capacity
A flow test
performed by City
staff showed station
not able to pump
design capacity of Use Existing
Widei Creek Flow Testing 15bcl)egrf1r?s. TIE::I Station Firm
g 297 61 Model 420 and Further P . y $15,000 301 Model 301 Capacity and Flow Testing 100% $15,000 0% SO 80% $12,000 80% $12,000
3.PS02 Evaluation caused by conficting Imbrove
HGL from Sunrise Perfor:mance
Village pump
station. Additional
flow testing and
evaluation
recommended.
Boyd A M New 460-ft 8"
Oﬁs OC{eS 65 17 :}Ztne' 31 Decommission e""Se\?V(;rt 8 $72,000 31 Master Plan NA Decommission 100% $72,000 73% $53,000 45% $32,500 100% $72,000
Boﬁggges 65 17 M:}Zt:r 31 Decommission Remo_;’t thic:;‘nPump $25,000 31 Master Plan NA Decommission 100% $25,000 73% $18,500 45% $11,500 100% $25,000
Hf};?&ds 250 27 Mpiztner 196 Decommission Newsze‘:\’;;'ft 8 $393,000 196 Master Plan NA Decommission 100% $393,000 73% $288,000 86% $339,000 100% $393,000
Hfzfgfs 250 27 MP"’:Ztner 196 Decommission Rem°s"t Z'ti‘:)fnpump $25,000 196 Master Plan NA Decommission 100% $25,000 73% $18,500 86% $21,500 100% $25,000
Hoi'izé;n" Ur\lf:o U”k:ow Mpiztner Unknown | Decommission Newssilze':t 8 $60,000 NA NA NA Decommission 100% $60,000 73% $44,000 73% $44,000 100% $60,000
nknown ecommission ) X ecommission b X b . b i b X
HOA:";% é”” Uw‘:O U”k:ow Mpa:ztner Unk D issi Remos‘i Z'tf::npump $10,000 NA NA NA D issi 100% $10,000 73% $7,500 73% $7,500 100% $10,000
Nofgzg;”te 265 58 Model 157 Decommission Ne""s:’ag:t 8 $55,000 157 Master Plan NA Decommission 100% $55,000 73% $40,500 63% $35,000 100% $55,000
Noztgzgg‘te 265 58 Model 157 Decommission Remos‘; aaltic:)fnpump $25,000 157 Master Plan NA Decommission 100% $25,000 73% $18,500 63% $16,000 100% $25,000
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Table 17a. Full Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*
Proj
ID & Lift Existin Existing .. Full Build- AL
. g . Original Full Build-out Cost Alt 3
Station Firm | \oading | Source | g iout | . o Original out source of Full | _"Ull BO Full BO Firm Action (Bold Adjust | Full Build- | Futo | FullBO | Alt2Full | Alt2Full | Alt3Full | 50
Name (2005- of Original Build- Original Build-out . Loading . Firm Pump . - Growth BO BO Growth BO
Cap. . Peak Flow . .. 2 Build-out . Build-out . Capacity indicates change from out Cost Growth 5 6 Growth
*first number gpm, Existing . out Action Activity Estimate . Capacity - . . 4 Cost Growth Total Growth
X (2005- . Estimate Total (S) Loading Comment from Original Original (S) Share o o Total
in ID 2pm) Peak | Loading (gpm) (gpm, Peak (gpm) Build-out) Build-out’ (%) (%) (%) (%) )
indicates Hour) Hour)
study area
Nofss\(’)\’;"d 270 16 Model 34 Decommission | New400-ft 8" Sewer |  $63,000 34 Master Plan NA Decommission 100% $63,000 73% $46,000 52% $33,000 100% $63,000
NOA:t:S\iV(;nd 270 16 Model 34 Decommission Remos"t Z'ti‘jnpump $25,000 34 Master Plan NA Decommission 100% $25,000 73% $18,500 52% $13,000 100% $25,000
Removal of pump
station including Equal to
Phoenix 228 85 Model 44 Decommission the inter-tie $41,000 85 Existing NA Decommission 100% $41,000 73% $30,000 0% 30 100% $41,000
4.PS11 between Phoenix Loadin
and Northpointe g
Pump station basin
Summer "
Meadows 125 11 Mpalzzer 31 Decommission Ne"‘;:\‘j’\grft 8 $70,000 31 Master Plan NA Decommission 100% $70,000 73% $51,500 65% $45,000 100% $70,000
4.P512
Summer
Meadows 125 11 Mpa}:;er 31 Decommission Remo_;’t Z'ti‘gnpump $25,000 31 Master Plan NA Decommission 100% $25,000 73% $18,500 65% $16,000 100% $25,000
4.p513
Use Full Build-out
Empire Installation of New Peak Hour Flow as 0 0 0 o
 paod 50 22 Model 9% Upgrade s $25,500 60 Model 60 Station Firm Reduced Upgrade 75% $19,000 63% $12,000 63% $12,000 63% $12,000
Capacity
No improvement
Deschutes ‘currezn.tly
. " . identified,
County Jail 8" Gravity Sewers evaluate
>-PS03 115 4 Master 129 Decommission | Jischarging to the ) 129 Master Plan NA decommissioning 100% $0 73% $0 68% $0 68% $0
SEE Table Plan North Interceptor, as part of future
17b no cost identified d:velopment
and NOTE 2 SEE Table 17b
and NOTE 2
I\ga;:ztzl‘c 265 102 Model 170 Decommission Newsle?/f/);)r_ft 8 $281,000 170 Master Plan NA Decommission 100% $281,000 73% $206,000 40% $112,500 100% $281,000
Majesti R lof th
Sa;‘;;ts'c 265 102 Model 170 Decommission ;L:';?;’Zt:ﬁ;ne $25,000 170 Master Plan NA Decommission 100% $25,000 73% $18,500 40% $10,000 100% $25,000
No improvement
currently
North Fire 8" Gravity Sewers identified,
Station Master L discharging to the evaluate
Unk Unki 0 0 0 0
5 PSO6 nknown nknown Plan Unknown Decommission North Interceptor, S0 NA NA NA decommissioning 100% o) 73% SO 73% S0 100% SO
SEE NOTE 2 no cost identified as part of future
development,
SEE NOTE 2
Build-
Drake Pump Replace Drake ;J::kF::Jluruli:g;L;z Replacement @
Station 650 233 Model 446 Replacement Pump Station with $363,000 475 Model 475 Station Firm less than existing 104% $377,000 51% $192,000 51% $192,000 100% $377,000
6.PSO1 new station Capacity capacity
Addison
S’::?opn Correct grade Use Full Build-out Replacement @
6.PS02 100 61 ij:;er 88 Replacement | problemat4thand | $575,000 380 Model 380 Peasi;?c)“r: ;';’r:’ a grea;i:sfu"tf”"' 241% $1,383,000 | 84% | $1,161,000 | 84% | $1,161,000 | 84% | $1,161,000
(preg '3°)USIV Addison Capacity SEE NOTE 7
SEE NOTE 7
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Table 17a. Full Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*

Proj
ID & Lift Existin Existing .. Full Build- AL
. g . Original Full Build-out Cost Alt 3
Station Firm | Lo2ding | Source | g Gieut | . o Original out Source of Full | _ Ul BO Full BO Firm Action (Bold Adjust | FullBuild- | Fullgo | FullBO [ Al2Full | Alt2Full T ARSFll | g
Name (2005- of Original Build- Original Build-out . Loading . Firm Pump . - Growth BO BO Growth BO
Cap. . Peak Flow . .. 2 Build-out . Build-out . Capacity indicates change from out Cost Growth 5 6 Growth
*first number gpm, Existing . out Action Activity Estimate . Capacity - . . 4 Cost Growth Total Growth
X (2005- . Estimate Total (S) Loading Comment from Original Original (S) Share Total
inID Peak | Loading (gpm, Peak (gpm) . . 3 (9) (%) ($) (%)
gpm) (gpm) Build-out) Build-out ()
indicates Hour) Hour)
study area
Nottingham Use Full Build-out
# 55 81 MP"’:Z;” 202 Upgrade R;g(')ag?m"":::sy $30,500 202 Master Plan 202 Peasli;?our: Em a Full Upgrade 100% $30,500 60% $18,500 60% $18,500 60% $18,500
7.PS02
Capacity
Blue Ridee Master Installation of inter-
- PSO3g 70 28 Plan 39 Decommission tie to new gravity $16,000 39 Master Plan NA Decommission 100% $16,000 73% $11,500 28% $4,500 100% $16,000
’ sewers
Blue Ridge Master . Removal of Pump -
7 PSO4 70 28 Plan 39 Decommission Station $25,000 39 Master Plan NA Decommission 100% $25,000 73% $18,500 28% $7,000 100% $25,000
Darnell - Construction of a Eq.ua! to -
Estates 170 100 Model 98 Decommission 300-foot 8" Sewer $49,000 100 Existing NA Decommission 100% $49,000 73% $36,000 0% SO 100% $49,000
7.PS05 Loading
Darnell Equal to
L Removal of Pump . -
Estates 170 100 Model 98 Decommission Station $25,000 100 Existing NA Decommission 100% $25,000 73% $18,500 0% S0 100% $25,000
7.PS06 Loading
De;e;tsgl;'es 95 65 Model 176 Decommission Csc’sngffrt“g,t,';’;?;a $86,000 176 Master Plan NA Decommission 100% $86,000 73% $63,000 63% $54,000 63% $54,000
D ki R | of P
e;e;tsgs'es 95 65 Model 176 Model em°;’tztic;n UMP 1 425000 176 Master Plan NA Decommission 100% $25,000 73% $18,500 63% $15,500 63% $15,500
Ridgewater - Construction of qu.Ja! to -
#1 118 32 Model 26 Decommission 250-foot 8" Sewer $39,000 32 Existing NA Decommission 100% $39,000 73% $28,500 0% SO 100% $39,000
7.PS09 Loading
Ridgewater Equal to
L Removal of Pump . -
#1 118 32 Model 26 Decommission Station $25,000 32 Existing NA Decommission 100% $25,000 73% $18,500 0% S0 100% $25,000
7.PS10 Loading
Sun .
Meadows 380 90 Mpizzer 196 Decommission 15%%r_‘1fgzjt°;',,‘):ecxer $204,000 196 Master Plan NA Decommission 100% $204,000 73% $149,500 54% $110,500 100% | $204,000
7.PS11
Sun Master . Removal of Pump .
Meadows 380 90 Plan 196 Decommission Station $25,000 196 Master Plan NA Decommission 100% $25,000 73% $18,500 54% $13,500 100% $25,000
7.PS12
. Estimated from
F?iisecrh;—tiis Master Reduce caRZciiutcetgulgg—mgm 2030 Build-out Use Existing No Upgrade
& 148 12 19 Pumping pacity &P 0 26 Average Load x 148 Station Firm pgrade, 0% $0 0% $0 54% $0 100% $0
8.PS01 Plan Capacity when pumps are Peak Hour Capacity SEE NOTE 2
SEE NOTE 2 replaced Factor of 2.5
Installation of 2 new Use Full Build-out
Old mill Peak Hour Flow as | Greater than Full o 0 0 0
3.PS02 300 264 Model 600 Upgrade GOOpi?nn;sVFD $60,000 745 Model 745 Station Firm Build-out Upgrade 114% $68,500 65% $44,500 65% $44,500 65% $44,500
Capacity
Use 2030 Build-out
. Peak Hour Flow as
Estimated from . .
. Station Firm
River Rim Master Installation of new 2030 Build-out Capacity; 2030 Greater than Full
150 66 200 Upgrade $40,000 227 Average Load x 227 p Y . 108% $43,000 71% $30,500 71% $30,500 71% $30,500
8.PS03 Plan 200-gpm pumps Peak Hour Build-out flow Build-out Upgrade
estimate exceeds
Factor of 2.5 Full Build-out flow
estimate
Use Full Build-out
Tri-Peaks 120 45 Master 150 Upgrade Installation of 2new | ¢ ¢ 55 150 Master Plan 150 Peak Hour Flow as Full Upgrade 100% $25,000 70% $17,500 70% $17,500 70% $17,500
8.PS05 Plan 150-gpm pumps Station Firm
Capacity
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Draft Report - December 2007

Page 118 of 134

City of Bend, Oregon




Table 17a. Full Build-out Lift Station and Decommissioning Cost Specifics (All costs in 2005 dollars)*

Proj
ID & Lift Existin Existing .. Full Build- .
. g . Original Full Build-out Cost Alt 3
Station | irm L(‘;Z‘;')':_g souwree | uitdout | oo oo o | original | %% | sourceofFul | FUNBO Full BO Firm Action (Bold Adjust | FullBuild- | Fungo | U1 BO | AltZFull | A2 FUL ) AT R o
Name Cap. . Peak Flow & . = .. 2 Build-out . : Build-out . P Capacity indicates change from out Cost Growth 5 6 Growth
*first number gpm, Existing . out Action Activity Estimate . Capacity - . . 4 Cost Growth Total Growth
X (2005- . Estimate Total (S) Loading Comment from Original Original (S) Share Total
in ID Peak | Loading (gpm, Peak (gpm) . . 3 ($) (%) (%) (%)
gpm) (gpm) Build-out) Build-out (S)
indicates Hour) Hour)
study area
Estimated from
South Village Construction of 2030 Build-out
3.PS06 g 265 19 Model 330 Decommission 400-ft 8" trunk $63,000 420 Average Load x NA Decommission 100% $63,000 73% $46,000 96% $60,000 96% $60,000
’ Sewer Peak Hour
Factor of 2.5
Estimated from
South Village Removal of Pum 2030 Build-out
8.PSO7 g 265 19 Model 330 Decommission Station P $25,000 420 Average Load x NA Decommission 100% $25,000 73% $18,500 96% $24,000 96% $24,000
’ Peak Hour
Factor of 2.5
Use 2030 Build-out
Peak Hour Flow as
Not identified in Pump Station Master Station Firm Upgrade (cost
Parrell 150 76 Model NA Plan. Full bwld—ou.t condition requires %0 454 Model 454 Capauty; 2030 assumed similar to NA $50,000 33% $41,500 83% $41,500 33% $41,500
(new 8.PS08) pump station upgrade. Build-out flow the other pump
estimate exceeds upgrades)
Full Build-out flow
estimate
Summit Park Master Construction of new
9.PSO1 125 14 Plan 50 Decommission 500-ft 8" gravity $78,500 50 Master Plan NA Decommission 100% $78,500 73% $57,500 72% $56,500 100% $78,500
’ sewer
Summit Park Master . Removal of Pump .
9.pS02 125 14 Plan 50 Decommission Station $15,000 50 Master Plan NA Decommission 100% $15,000 73% $11,000 72% $11,000 100% $15,000
Westside Replace Westside ;J‘::kF:guBru;:gx:ts Greater than Full
(noid) 3,600 2,191 Model 4,500 Replacement Pump Station with $3,770,000 6,426 Model 6,426 Station Firm Build-out Upgrade 124% $4,668,500 66% $3,077,000 66% $3,077,000 66% $3,077,000
SEE NOTE 7 new station . SEE NOTE 7
Capacity
Wyndemere Pump Station is currently Use Full Build-out
Wyndemere being re-built. No Build-out action Peak Hour Flow as Wyndemere Pump
v ; 240 85 Model 214 g T . S0 345 Model 345 ) . Station is currently NA S0 0% S0 75% S0 75% S0
(noid) recommended in the Pump Station Station Firm being re-built
Master Plan. Capacity & '
1
Total $8,551,000 iE(l):"sl’\?og"r(l):'og $7,261,000 $6,998,000 $7,940,000
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NOTES FOR TABLE 17A

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. Full build-out cost estimates are for improvements for population growth to
238,162 by year 2030 in 2005 dollars. The first number of each project ID indicates the study areas. For
example project 2.PS04 is located in study area 2.

NOTE 2. The CSMP identifies the North Fire Lift Station and Deschutes County Jail Lift Station as
decommissioning improvements; however, no cost is provided. The CSMP suggests that the lift stations
should be considered for decommissioning with gravity conveyance to the North Interceptor when growth
occurs in the area. The City may elect to have cost estimates provided for these lift stations and added to
the CIP. If the Deschutes County Jail Lift Station is not decommissioned, the lift station upgrades
described in Table 17b should be implemented.

Likewise, the CSMP identifies the Deschutes River X-ing Lift Station as a potential “downgrade” or
pump capacity reduction improvement, but does not provide costs for new pumps. The City may elect to
have cost estimates provided for this lift station improvement.

NOTE 3. Information in the CSMP for all lift station cost estimates for the original build-out are limited.
Where only reduced or additional improvements are required for pumping capacity under full conditions,
lift station cost estimates were calculated as a percent of the original build-out cost. The percentage was

calculated using the six-tenths rule (Qgun buitg-oud Qoriginat buitd-out) -

NOTE 4. The growth share for lift station decommissioning is equal to the ratio of existing system dry
weather peak flow to full build-out dry weather peak flow for the entire system (1-existing flow/full
build-out flow). The growth share for reduced and full upgrade improvements is calculated from similar
flow ratios at the location of each improvement.

NOTE 5. The alternative 2 growth share for lift station decommissioning is equal to the ratio of existing
system dry weather peak flow to full build-out dry weather peak flow at the location of each improvement
(1-existing flow location specific/full build-out flow location specific). The growth share for reduced and
full upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 6. The alternative 3 growth share for lift station decommissioning is equal to the ratio of existing
system dry weather peak flow to full build-out dry weather peak flow at the location of each improvement
(1-existing flow location specific/full build-out flow location specific) unless the existing firm capacity
exceeds the full build-out capacity requirement. If the existing firm capacity exceeds the full build-out
capacity requirement then the alternative 3 growth share for lift station decommissioning is 100%. The
growth share for reduced and full upgrade improvements is calculated from similar flow ratios at the
location of each improvement.

NOTE 7. The Addison and Westside Lift Station flow estimates for full build-out represent a significant
increase over flow estimates for the original build-out (241% and 124% respectively). The full build-out
total cost increase for lift stations over the original build-out is approximately $1.8 million due to the
increased cost of these two lift stations. The six-tenths rule described in Note 2 was used to estimate costs
for these lift stations. The City may want to request more precise estimation methods to revise the costs
for these two lift stations.
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Table 17b. Full Build-out Lift Station and Decommissioning Cost Specifics (improvements that are required only if interceptors are not installed, all costs in 2005 dollars)*
Proj Full
ID & Lif - Existing - Build- Full Build-out
Stiiont E"F'.St'"g leedlng | Srman | RG] . out Full BO : Action (Bold Cost : FullBO | Alt2Full | Alt2Full | Alt3Full | Alt3 Full
irm Build-out - . - . Original X Firm Full BO Firm L. Adjust Full Build- Full BO L.
Name Cap. (2005- .of. Peak Flow Original B.UI|d- Original 'Bt'uld-out Build-out Loe'zdlng Source of.FuII Pump Capacity indicates from B Growth Growth BO . BO Growth BO s BO Growth Priority .
*first number (2005- gpm, Existing Estimate out Action Activity Total ($) Estimate BO Loading Capacity T change from Original ) Share> Cost Growth Total Growth Total Comment
in ID Peak | Loading (gpm, Original Build- | o>~ * > (5 (%) (¥ (%) ($)
indicates gpm) Hour) (gpm) Peak (gpm) out) uild-ou
study area Hour)
Use Full If western
Shevlin _ Build-out portion of
Commons 118 52 Model 202 Upgrade New Pumps with $80,000 202 Master Plan 202 Peak Hour Full Upgrade 100% $80,000 74% $59,500 74% $59,500 74% $59,500 North
1.PSO01. increased capacity Flow as Interceptor
Station Firm is not
Capacity constructed
Use Full If western
Shevlin Build-out portion of
Commons 118 52 Model 202 Upgrade New 6" force main | $809,000 202 Master Plan 202 Peak Hour Full Upgrade 100% $809,000 74% $601,500 74% $601,500 74% $601,500 North
1.PS02 Flow as Interceptor
Station Firm is not
Capacity consructed
Use Full
Build-out When
Awbrey Glen | ¢ 440 Model 1747 Upgrade New Pumps with $561,000 1747 Master Plan 1747 Peak Hour Full Upgrade 100% $561,000 75% $419,500 75% $419,500 75% $419,500 | capacityis
2.PS01 Increased Capacity Flow as reached
Station Firm
Capacity
Use Full
Build-out When
Awbrey Glen Replace Force Main Peak Hour Lo
2 PS02 450 440 Model 1747 Upgrade (8-inch to 12-inch) $1,970,500 1747 Master Plan 1747 Flow as Full Upgrade 100% $1,970,500 75% $1,474,000 75% $1,474,000 75% $1,474,000 capacity is
Station Firm reached
Capacity
If western
portion of
North
Use Full Interceptor
Awbrey Glen Gravity System at PBeuz;:(dHc:)qu conlzt::)ctted
450 440 Model 1747 Upgrade the Station $452,000 1747 Master Plan 1747 Full Upgrade 100% $452,000 75% $338,000 75% $338,000 75% $338,000 .
2.PS03 Discharge Flow as and station
Station Firm must be
Capacity expanded
beyond
current
capacity
Use Full
Deschutes Master Installation of New PBeuz;:(dHc:)qu When
County Jail 115 41 Plan 129 Upgrade Pumps $25,300 129 Master Plan 129 Flow as Full Upgrade 100% $25,500 68% $17,500 68% $17,500 68% $17,500 capacity is
5.PS01 Station Firm reached
Capacity
Use Full
Build-out When
De;f’;;g';'es 95 65 Model 176 Upgrade Rlesp(;‘:";sn‘:’gzm"z‘: $30,500 176 Master Plan 176 Pi?:;‘::r Full Upgrade 100% $30,500 63% $19,000 63% $19,000 63% $19,000 capacity is
Station Firm reached
Capacity
07-0895
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Table 17b. Full Build-out Lift Station and Decommissioning Cost Specifics (improvements that are required only if interceptors are not installed, all costs in 2005 dollars)*

Proj Full
ID & Lift - Existing - Build- Full Build-out
Station | o€ | Loading | Source | rl:f‘"::"t orivinal out Fi:'n:o culBoFirm | Action(Bold [ %t L | RullBO | Alt2Full | A2Full | Alt3Full | Alt3 Ful
(2005- of Original Build- Original Build-out R & Loading Source of Full . indicates ) Growth BO BO Growth BO BO Growth Priority
Name Cap. Peak Flow Build-out Pump Capacity from out Cost Growth 4 5 6
*first number (2005- gpm, Existing Estimate out Action Activity Total ($) Estimate BO Loading Capacit T change from Original ) Share> Cost Growth Total Growth Total Comment
in ID Peak | Loading (gpm, pacity Original Build- HLAEL ($) (%) ($) (%) (%)
- gpm) (gpm) (gpm) Build-out
indicates Hour) Peak out)
study area Hour)
Use 2030
Build-out
Peak Hour
Flow as
Estimated from Station Firm
South Village Installation of 2 new 2030 Build-out Capacity; Greater than When
g 265 19 Model 330 Upgrade $25,500 420 Average Load x 420 2030 Build- Full Build-out 116% $29,000 96% $27,500 96% $27,500 96% $27,500 capacity is
8.pS04 330-gpm pumps Peak Hour out flow Upgrade reached
Factor of 2.5 estimate
exceeds Full
Build-out
flow
estimate
TOTAL $3,954,000 $3,958,000 $2,957,000 $2,957,000 $2,957,000

NOTES FOR TABLE 17B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the City of Bend CSMP. Full build-out cost estimates are for improvements for population growth to 238,162 by year 2030 in 2005 dollars. The first number
of each project ID indicates the study areas. For example project 2.1 is located in study area 2.

NOTE 2. Information in the CSMP for all Lift Station cost estimates for the original build-out are limited. Where only reduced or additional improvements are required for pumping capacity under full build-out conditions, lift station cost estimates were
calculated as a percent of the original build-out cost. The percentage was calculated using the six-tenths rule (Qsui buitd-out! Qoriginal buitd-ou) "

NOTE 3. The growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to full build-out dry weather peak flow for the entire system (1-existing flow/full build-out flow). The growth share for reduced and full
upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 4. The alternative 2 growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to full build-out dry weather peak flow at the location of each improvement (1-existing flow location specific/full build-out
flow location specific). The growth share for reduced and full upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 5. The alternative 3 growth share for lift station decommissioning is equal to the ratio of existing system dry weather peak flow to full build-out dry weather peak flow at the location of each improvement (1-existing flow location specific/full build-out
flow location specific) unless the existing firm capacity exceeds the full build-out capacity requirement. If the existing firm capacity exceeds the full build-out capacity requirement, then the alternative 3 growth share for lift station decommissioning is 100%.
The growth share for reduced and full upgrade improvements is calculated from similar flow ratios at the location of each improvement.

NOTE 6. Table 17b highlights lift stations that will need to be improved if the interceptor improvements are not implemented. The costs for these lift stations includes the cost of upgrading the lift station ONLY and does NOT include costs for all downstream
pipeline improvements. Additional modeling scenarios and improvements analysis are required to determine whether or not lift station upgrades and additional downstream pipeline improvements provide feasible alternatives to the planned interceptors.
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Interceptor Improvements

The interceptor improvements are presented in Figure 18 (E-size folded map), Table 18a,
Table 18b, and Table 18c. The velocity, depth/diameter (d/D), and surcharge clearance
results are included in Table 18a for each interceptor segment. Also, included in Table 18a
are the model results compared to the design criteria for each interceptor segment at the next
smallest pipe size. The detailed cost breakdown for each improvement is provided in Table
18b including a comparison to the original build-out cost and information on the North
Interceptor Lift Station. A summary of the interceptor costs is provided in Table 18c.

The alignments and slopes for each of the interceptor segments were not modified from the
original build-out CIP. Additional interceptor alternatives were not considered with the
reduced flows. Only the pipe sizes and North Interceptor Lift Station capacity were revised.
When compared with the original build-out CIP, there is a 3-inch length weighted average
pipe size reduction for the interceptor improvements. The reduction is primarily caused by
revisions to dry weather diurnal patterns and the wet weather model component including the
selected summer-time design storm.

The interceptor improvements are required to correct for existing system deficiencies as well
as the full build-out deficiencies. Two alternatives for calculating growth share are defined
for each interceptor improvement segment to identify the percentage of the cost associated
with growth. The growth share information can be used to prioritize improvements. The
growth share alternatives are described below:

Alternative 1 - The growth share is calculated from the existing dry weather peak
flow to full build-out dry weather peak flow ratio for the entire system (1-existing
flow/full build-out flow).

Alternative 2 - The growth share is calculated from the existing to full build-out dry
weather flow ratio for specific areas of the system where the interceptor is located (1-
existing flow location specific/full build-out flow location specific). Growth shares
for additional items such as crossings, traffic control, erosion control, and siphon
structures are length-weighted and averaged for the various sections of each
interceptor.
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Table 18a. Full Build-out Interceptor Improvement Results and Comparison to Design Criteria

Full BO Final Model Results for CIP Diameter Comparison Full BO Model Results for CIP at next smallest Pipe Size
Original Upstream | Downstream On:izF:pe Upstream | Downstream Controlli
ild- Depth/ Manhole Manhole Dail Depth/ Manhole Manhole Dail SULLCH LS
Project Element BE‘IId out Length Full BO CIP . P Max y Smaller . P Max y Criteria for
Diameter (ft) . Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
Diameter Velocity . than Full Velocity . Improvement
(in) . (d/D,dry | Clearance Clearance Velocity (d/D, dry | Clearance Clearance Velocity
(in) (ft/sec) 1 BO CIP (ft/sec)
weather) (ft, wet (ft, wet (ft/sec) . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
Plant Interceptor
WWTP Siphon
0-10' depth 48 4,962 42 1.0 sealed sealed 4.7 2.9 36 1.0 sealed sealed see note 2 3.4 see Note 2
10-15' depth 48 42 42 1.0 sealed >=3.5 4.7 2.9 36 1.0 sealed >=2.5 see note 2 3.4 see Note 2
North Trunk Junction to Siphon 48 8,302 42 0.8 >=3.5 >=3.5 7.9 4.7 36 >0.8 >=3.5 >=3.5 <10 >2 d/D
North Interceptor
<0.5, near
inl Pl
Plant Interceptor to Hwy 97 48 11,786 42 0.8 >=35 | mettoPlant 45 3.1 36 >0.8 >=3.5 >=3.5 <10 >2 d/D
Interceptor
Siphon
Juniper Ridge to Hwy 97 42 2,538 36 0.7 >=3.5 >=3.5 4.9 4.5 30 >0.8 >=3.5 >=3.5 <10 >2 d/D
Hwy 97 to Deschutes River
D h
30" segment 30 6,850 30 0.8 sealed <05 3.0 2.2 27 >0.8 sealed <0.5 <10 >2 d/D, surcharge
clearance
24" segment 30 7,474 24 0.6 >=3.5 >=3.5 4.5 3.7 21 >0.8 >=3.5 >=3.5 <10 >2 d/D
Deschutes River Force main 15 1,050 15 1.0 sealed sealed 6.0 5.1 12 1.0 sealed sealed >6 >2 velocity
Deschutes River to Shevlin Park
24" segment 27 550 24 0.2 >=2.5 >=2.5 7.9 7.0 21 <0.8 <0.5 <0.5 <10 >2 d/D, surcharge
clearance
" d/D, surcharge
18" segment 15 10,476 18 0.2 >=35 >=25 3.5 2.6 15 <0.8 <0.5 <0.5 <10 >2
clearance
10" segment (steep slope, design 10 474 10 0.4 >=3.5 >=3.5 12.8 11.5 8 <0.8 <0.5 <0.5 11.8 10.4 d/D, surcharge
for high velocity) clearance, velocity
8" segment 8 11,259 8 0.8 >=3.5 >=3.5 9.0 2.0 6 >0.8 >2.5 >2.5 <10 >2 d/D
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Table 18a. Full Build-out Interceptor Improvement Results and Comparison to Design Criteria

Full BO Final Model Results for CIP Diameter

Comparison Full BO Model Results for CIP at next smallest Pipe Size

One Pipe
Original Upstream | Downstream Size Upstream | Downstream controflin
ild- Depth/ Manhole Manhole Dail Depth/ Manhole Manhole Dail ing
Project Element BE‘IId 2L Length Full BO CIP . P Max y Smaller . P Max y Criteria for
Diameter (ft) . Diameter | Surcharge Surcharge . Cleansing Diameter | Surcharge Surcharge . Cleansing
Diameter Velocity . than Full Velocity . Improvement
(in) . (d/D,dry | Clearance Clearance Velocity (d/D, dry | Clearance Clearance Velocity
(in) (ft/sec) 1 BO CIP (ft/sec)
weather) (ft, wet (ft, wet (ft/sec) . weather) (ft, wet (ft, wet (ft/sec)
Diameter
weather) weather) (in) weather) weather)
Southeast Interceptor

North Trunk Junction to JD 36 3,702 30 0.5 >=3.5 >=2.5 3.9 3.7 27 >0.8 >=3.5 <0.5 <10 >2 d/D

Estates Drive
1D Estates Drive to Hwy 20 24 10,413 24 0.6 >=3.5 >=3.5 6.6 6.2 21 >0.8 >=3.5 >=3.5 <10 >2 d/D

(24" segment)
1D Estates Drive to Hwy 20 24 8,280 21 0.6 >=3.5 >=3.5 8.3 7.5 18 >0.8 <0.5 <0.5 <10 >2 d/D, surcharge

(21" segment) clearance
Hwy 20 to Reed Market Rd 24 3,856 21 0.5 >=3.5 >=3.5 8.4 7.9 18 >0.8 >=3.5 <0.5 <10 >2 d/D

(15-20' depth)
Hwy 20 to Reed Market Rd 24 3,291 21 0.5 >=3.5 >=3.5 6.6 6.1 18 >0.8 >=3.5 >=3.5 <10 >2 d/D

(10-15' depth)

Reed Market Rd to SE 15th St 24 8,985 21 0.7 >=3.5 >=3.5 5.1 3.9 18 >0.8 <0.5 >=3.5 <10 >2 o/ 'zl'esa”r;‘::cagge
SE 15th to Murphy Rd LS 24 5,505 21 0.4 >=3.5 >=3.5 3.4 2.9 18 >0.8 >=3.5 <0.5 <10 >2 d/D
Murphy Rd LS to Hwy 97 18 6,008 15 0.5 >=3.5 >=3.5 6.9 3.9 12 >0.8 <0.5 >=3.5 <10 >2 d/D, surcharge

clearance
Westside Interceptor
Westside Forcemain
21" segment 18 980 21 1.0 sealed sealed 6.0 53 18 1.0 sealed sealed 8.2 6.8 velocity
24" segment (partial gravity) 18 2,018 24 0.8 sealed >=3.5 5.7 5.5 21 >0.8 sealed >=3.5 <10 >2 d/D
Gravity Interceptor 27 18,018 24 0.6 >=3.5 >=3.5 7.1 5.8 21 >0.8 >=3.5 >=3.5 <10 >2 d/D

NOTES FOR TABLE 18A

NOTE 1. For several segments of pipeline, the daily cleansing velocity and d/D criteria could not be met simultaneously. For these pipelines, the d/D criteria was given priority.

NOTE 2. The siphon size was adjusted until the upstream pipelines met the surcharge clearance criteria and the siphon and parallel siphon into the WWTP met the maximum velocity criteria.

NOTE 3. The slope of this pipeline is steep resulting in velocities exceeding 10 ft/sec. Design consideration should be given for high velocities including additional pipe anchoring.
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Table 18b. Full Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

Full BO Full BO
Full BO . Manhole | Full BO Full BO -
. 2L Original Total Pipe FuI.I BO Full BO Pipe Full BO Count Manhole Full BO Full BO Restore e Easement e Engr-/ Full BO Full Build- Full BO Full BO AL Alt. Full BO Ot:lglnal
Project BO . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 Full BO Build-out
. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element Dia. . Material | Category Unit Cost Cost Cost o Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total (S) )
S/ft spacin ($/each)’ S/ft
($/ft) ($/ft) pacing) ($/ft) )
Plant Interceptor
WWTP to Siphon
0-10' depth 42 48 4,962 57 282,806 0-10 220 1,091,530 13 8345 108,485 Dirt 8.33 41,329 99,166 1,623,300 568,200 657,500 2,849,000 73% 2,089,500 73% 2,089,500
3,132,000
10-15' depth 42 48 42 57 2,379 10-15 235 9,809 0 0 0 Dirt 8.33 348 834 13,400 4,700 5,400 23,500 73% 17,000 73% 17,000
North Trunk Junction to Siphon
42” segment 42 48 8,302 57 473,209 0-10 220 1,826,420 21 8345 175,245 Local 15.75 130,755 150,000 2,755,600 964,500 1,116,000 4,836,000 73% 3,546,500 73% 3,546,500 5,492,000
Full BO
FullBO | Full BO :;‘iri/n Z‘;'r"f:o Full Build- | FullBO | Full BO A'té;“" Alt. Full BO B%';:i"::t
Project Element Quantity | Material Subtotal og out Total Growth* Growth 5 Growth
Cost($) | cost($) | <ot @30% ($) % Total (§) | ¥ | Total ($) Total
@35% ($) % (%)
($)
Canal Crossings 100 75,000 75,000 26,300 30,400 131,500 73% 96,500 73% 96,500 132,000
Traffic
1EA 20,000 20,000 7,000 8,100 35,000 73% 25,500 73% 25,500 35,000
Control/Management
Erosion Control 1EA 200,000 200,000 70,000 81,000 351,000 73% 257,500 73% 257,500 351,000
Siphon Structure 1EA 150,000 150,000 52,500 60,800 263,500 73% 193,000 73% 193,000 263,000
TOTAL 8,490,000 73% 6,226,000 VARIES 6,226,000 9,405,000
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Table 18b. Full Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

Full BO Full BO
Full BO . Manhole | Full BO Full BO -
. 2L Original Total Pipe FuI.I BO Full BO Pipe Full BO Count Manhole Full BO Full BO Restore e Easement e Engr-/ Full BO Full Build- Full BO Full BO AL Alt. Full BO Ot:lglnal
Project BO . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 Full BO Build-out
. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element Dia. . Material | Category Unit Cost Cost Cost o Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total ($) % Total ($) )
S/ft spacin ($/each)® S/ft
($/ft) ($/ft) pacing) ($/ft) )
North Interceptor
Plant Interceptor to Hwy 97
42” segment 42 48 11,786 57 671,780 10-15 235 2,769,618 29 10845 314,505 Local/Dirt 12.04 141,899 0 3,897,800 | 1,364,200 | 1,578,600 6,840,500 73% 5,016,500 77% 5,290,000 8,810,000
Juniper Ridge to Hwy 97
36” segment 36 42 2,538 46 116,766 10-15 205 520,372 6 10845 65,070 Local/Dirt 10.84 27,516 0 729,700 255,400 295,500 1,280,500 73% 939,000 72% 925,000 1,543,500
Hwy 97 to Deschutes River
30" segment 30 30 6,850 40 274,000 10-15 175 1,198,750 17 10845 184,365 Local/Dirt 9.64 66,000 68,577 1,791,700 627,100 725,600 3,144,500 73% 2,306,000 89% 2,813,000
6,553,000
24" segment 24 30 7,474 22 164,425 10-15 125 934,235 19 10845 206,055 Local/Dirt 7.23 53,999 74,823 1,433,500 501,700 580,600 2,516,000 73% 1,845,000 91% 2,277,500
Deschutes River Force main
15” segment 15 15 1,050 26.33 27,647 0-10 77 80,850 0 0 0 Local 7.88 8,274 0 116,800 40,900 47,300 205,000 73% 150,500 87% 177,500 278,000
North Interceptor Pump Station® 1,153,000 73% 845,500 87% 998,500 1,226,500
Deschutes River to Shevlin Park
24" segment 24 27 550 22 12,100 0-10 107 58,850 1 8345 8,345 Local 9.45 5,198 5,756 90,200 31,600 36,500 158,500 73% 116,000 87% 137,000
18" segment 18 15 10,476 17 178,092 0-10 87 911,412 27 3640 98,280 Local 8.40 87,998 109,644 1,385,400 484,900 561,100 2,431,500 73% 1,783,000 71% 1,717,000 5 058.000
10" segment 10 10 474 8.85 4,195 0-10 70 33,180 1 3640 3,640 Local 7.35 3,484 4,961 49,500 17,300 20,000 87,000 73% 64,000 99% 86,000
8" segment 8 8 11,259 5.65 63,613 0-10 67 754,353 28 3640 101,920 Local 7.35 82,754 117,839 1,120,500 392,200 453,800 1,966,500 73% 1,442,000 99% 1,945,000
Full BO
Full BO Full BO ::5;{1 FullBO | Full Build- | FullBO | FullBO A'tég“" Alt. Full BO B?;:ﬁ'_’::'t
Project Element Quantity Material Subtotal Cost Contig. out Total Growth* Growth Growth® Growth Total
9 %
Cost ($) Cost (S) @35% @30% (S) (S) 6 Total ($) % Total ($) )
($)
Canal Crossings(3) 300 225,000 225,000 78,800 91,100 395,000 73% 289,500 84% 333,000 395,000
Traffic 0 0
Control/Management 1EA 50,000 50,000 17,500 20,300 88,000 73% 64,500 84% 74,000 88,000
Erosion Control 1EA 212,640 212,640 74,400 86,100 373,000 73% 273,500 84% 314,500 373,000
2
Hwy 97BZ”rZSHWy 0 250 250,000 | 250,000 | 87,500 | 101,300 | 439,000 73% 322,000 84% 370,000 439,000
Railroad
Undercrossing 150 150,000 150,000 52,500 60,800 263,500 73% 193,000 84% 222,000 263,500
TOTAL 21,342,000 73% 15,650,000 | VARIES 17,680,000 | 25,028,000
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Table 18b. Full Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

Full BO Full BO
Full BO . Manhole | Full BO Full BO -
. 2L Original Total Pipe FuI.I BO Full BO Pipe Full BO Count Manhole Full BO Full BO Restore e Easement e Engr./ Full BO Full Build- Full BO Full BO AL Alt. Full BO Ot:lglnal
Project BO . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 Full BO Build-out
. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element Dia. . Material | Category Unit Cost Cost Cost o o Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total (S) % Total ($) )
($/ft) ($/f) spacing) | ($/each)’ ($/ft) ©)
Southeast Interceptor
North Trunk
Junction to JD 30 36 3,702 40 148,083 0-10 160 592,331 9 8345 75,105 Local 12.60 46,646 0 862,200 301,800 349,200 1,513,000 73% 1,109,500 77% 1,163,500 1,862,000
Estates Drive
JD Estates
Drl;g I;;Wy 24 24 10,413 22 229,076 10-15 125 1,301,569 26 10845 281,970 Arterial 21.48 223,662 0 2,036,300 712,700 824,700 3,573,500 73% 2,620,500 74% 2,656,000
segment)
JD Estates 6,748,500
D”;’g I; I,‘,WV 21 24 8,280 185 153,188 15-20 140 1,159,264 21 6740 141,540 | Arterial 21.48 | 177,864 0 1,631,900 | 571,200 | 660,900 | 2,864,000 | 73% | 2,100,500 | 74% 2,117,500
segment)
Hwy 20 to
Reed Market .
Rd (15-20' 21 24 3,856 18.5 71,339 15-20 140 539,859 10 6740 67,400 Arterial 21.48 82,830 0 761,400 266,500 308,400 1,336,500 73% 980,000 75% 999,500
depth)
2,089,000
Hwy 20 to
Reed Market .
Rd (10-15' 21 24 3,291 18.5 60,882 10-15 115 378,455 8 4990 39,920 Arterial 21.48 70,689 0 549,900 192,500 222,700 965,000 73% 707,500 69% 665,500
depth)
Reed Market
Rd to SE 15th 21 24 8,985 18.5 166,215 10-15 115 1,033,226 22 4990 109,780 Local 9.45 84,904 0 1,394,100 487,900 564,600 2,446,500 73% 1,794,000 76% 1,853,000 2,279,500
St
E 15th
MsurphB; RZOLS 21 24 5,505 18.5 101,843 0-10 97 533,985 14 3640 50,960 Local 9.45 52,022 10,000 748,800 262,100 303,300 1,314,000 73% 963,500 63% 831,000 1,301,500
Murphy Rd LS .
to Hwy 97 15 18 6,008 18.8 112,957 10-15 95 570,795 15 4990 74,850 Arterial 17.90 107,550 0 866,200 303,200 350,800 1,520,000 73% 1,114,500 51% 770,000 1,811,500
Full BO
FullBO | FullBO :;‘5;{1 FullBO | Full Build- | FullBo | FullBO A'té;“" Alt. Full BO B?;Eiil-'::t
Project Element Quantity Material Subtotal Cost Contig. out Total Growth® Growth Growth® Growth Total
9 %
Cost (S) Cost (S) @35% @30% (S) (S) b Total ($) % Total ($) )
($)
Canal Crossings(2) 200 150,000 150,000 52,500 60,800 263,500 73% 193,000 70% 185,500 263,500
Rail
al road' 230 230,000 230,000 80,500 93,200 403,500 73% 296,000 70% 284,000 404,000
Undercrossing
Intertie Structures 2 EA 400,000 400,000 140,000 162,000 702,000 73% 515,000 70% 493,500 702,000
Traffic 1EA 450,000 450,000 157,500 182,300 790,000 73% 579,500 70% 555,500 790,000
Control/Management
Erosion Control 1EA 195,200 195,200 68,300 79,100 342,500 73% 251,000 70% 241,000 342,500
US Hwy 2.0 250 250,000 250,000 87,500 101,300 439,000 73% 322,000 70% 309,000 439,000
Undercrossing
TOTAL 18,473,000 73% 13,547,000 VARIES 13,125,000 19,033,000
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Table 18b. Full Build-out Interceptor Improvements Cost Specifics (all costs in 2005 dollars)*

Full BO Full BO
Full BO . Manhole | Full BO Full BO -
. 2L Original Total Pipe FuI.I BO Full BO Pipe Full BO Count Manhole Full BO Full BO Restore e Easement e Engr-/ Full BO Full Build- Full BO Full BO AL Alt. Full BO Ot:lglnal
Project BO . . Pipe Depth Install. . ) Restore Subtotal Admin . 4 Full BO Build-out
. BO Dia. | Length Unit . i Install. (400 ft Unit Manhole Surface Unit Cost Contig. out Total Growth Growth 5 Growth
Element Dia. . Material | Category Unit Cost Cost Cost o Growth Total
(in) (in) (ft) Cost ) (ft) e (S) max Cost Cost ($) | Catetgory Cost ) (S) ) @35% @30% (S) (S) % Total ($) % Total ($) )
S/ft spacin ($/each)’ S/ft
($/ft) ($/ft) pacing) ($/ft) )
Westside Interceptor
Westside
Forcemain 21 18 980 69.85 68,453 0-10 97 95,060 0 0 0 Local 9.45 9,261 4,900 177,700 62,200 72,000 312,000 73% 229,000 69% 215,500
Forcemain to 769,000
Gravity 24 18 2,018 22 44,401 10-15 125 252,280 5 10845 54,225 Local 9.45 19,072 10,090 380,100 133,000 153,900 667,000 73% 489,000 69% 461,000
Transition
Intirrac\::t/or 24 27 18,018 22 396,401 10-15 125 2,252,278 45 10845 488,025 Arterial 21.48 387,031 20,000 3,543,700 | 1,240,300 | 1,435,200 6,219,000 73% 4,560,500 73% 4,548,000 7,447,000
Full BO
Full BO Full BO :zrgn'i/n FullBO | FullBuild- | FullBO | FullBO A';;”" A'té ;“" B?;:i'_’:::t
Project Element Quantity Material Subtotal Cost Contig. out Total Growth® Growth Growth® Growth Total
9 % Total
Cost ($) Cost ($) @3s5% | @30% ($) ($) 6 otal ($) % Total ($) )
($)
US Hwy 97
Undercrossing 400 400,000 400,000 140,000 162,000 702,000 73% 515,000 73% 509,500 702,000
Railroad
Undercrossing 230 230,000 230,000 80,500 93,200 403,500 73% 296,000 73% 293,000 403,500
Traffic 0 0
Control/Management 1EA 176,400 176,400 61,700 71,400 309,500 73% 227,000 73% 224,500 309,500
Erosion Control 1EA 84,000 84,000 29,400 34,000 147,500 73% 108,000 73% 107,000 147,500
TOTAL 8,761,000 73% 6,425,000 VARIES 6,359,000 | 9,779,000

NOTES FOR TABLE 18B

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the City of Bend CSMP. Full build-out cost estimates are for improvements for population growth to 238,162 by year 2030 in 2005 dollars. Unit costs were taken directly from the
CSMP and applied to the revised improvements.

NOTE 2. Information in the CSMP for the North Interceptor Lift Station cost estimates at original build-out was limited to the total cost. Peak flow estimates in the CSMP range from 4,400 gpm to 10,800 gpm. The full build-out flow estimate at the North Interceptor Lift Station is
4,000 gpm. The North Interceptor Lift Station total cost estimate for the full build-out CIP was assumed as 94% of the original cost estimate using the six tenths cost rule where percent is calculated as (Qu buitg-out/ Qoriginat bui.d_out)o'ﬁ.

NOTE 3. Manholes sizes are 48 inches for pipe sizes less than 24 inches and 60 inches for pipe sizes greater than or equal to 24 inches.
NOTE 4. The full build-out growth share is calculated from the existing dry weather peak flow to full build-out dry weather peak flow ratio for the entire system (1-existing flow/full build-out flow).

NOTE 5. The alternate full build-out growth share is calculated from the existing to full build-out dry weather flow ratio for specific areas of the system where the interceptor is located (1-existing flow location specific/full build-out flow location specific). Growth shares for additional
items such as crossings, traffic control, erosion control, and siphon structures are length-weighted and averaged for the various sections of each interceptor.
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Table 18c. Full Build-out Interceptor Improvements Cost Totals (all costs in 2005 dollars)*

Alternate

.FuII Full Build-out Full Build-out Or-lgmal
. Build-out Growth Build-out
Project 2 Growth
Total Total Total® Total
S S $
($) ($) ($) ($)
Plant
8,490,000 6,226,000 6,226,000 9,405,000
Interceptor
North
21,342,000 15,650,000 17,680,000 25,028,000
Interceptor
Southeast
18,473,000 13,547,000 13,125,000 19,033,000
Interceptor
Westside 8,761,000 6,425,000 6,359,000 9,779,000
Interceptor
Total 57,066,000 41,848,000 43,390,000 63,245,000

NOTES FOR TABLES 18C

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. Full build-out cost estimates are for improvements for population growth to

238,162 by year 2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to the
revised improvements.

NOTE 2. The full build-out growth share is calculated from the existing dry weather peak flow to full
build-out dry weather peak flow ratio for the entire system (1-existing flow/full build-out flow).

NOTE 3. The alternate full build-out growth share is calculated from the existing to full build-out dry
weather flow ratio for specific areas of the system where the interceptor is located (1-existing flow
location specific/full build-out flow location specific). Growth shares for additional items such as
crossings, traffic control, erosion control, and siphon structures are length-weighted and averaged for the
various sections of each interceptor.
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Overall Costs

The total costs for the full build-out CIP and the original build-out CIP are compared in
Table 19. The full build-out total costs are 8% less than the original build-out total costs.
The overall reduction in cost appears minimal; however, the following considerations should
be remembered for the comparison:

The design criteria requires 2.5 ft of surcharge clearance during a wet weather event
in the full build-out model which is more conservative than the original build-out
model (no overflows).

The full build-out model design storm is larger and has greater peak intensity than the
original build-out model. However, the wet weather component of the full build-out
model is less conservative than the original build-out model because of the
multiplication of wet weather flow patterns in the original build-out model.

The full build-out model considers peak day diurnal patterns and the original build-
out model considered average day diurnal patterns. However, the dry weather
component of the full build-out model is less conservative than the original build-out
model because of the multiplication of dry weather diurnal patterns in the original
build-out model.

Because of the revised distribution of wet weather flows and revised diurnal patterns
in the full build-out model, some additional deficiencies were identified for
improvement which had not been considered in the original build-out CIP. Other
improvements were completely eliminated.

Full build-out gravity/forcemain improvements represent a 13% reduction in cost
from the original build-out CIP.

Full build-out interceptor costs represent a 10% reduction in cost from the original
build-out CIP

Full build-out lift station and decommissioning costs represent a 21% cost increase
from the original build-out CIP. This increase is primarily caused by higher peak
hour flow estimates at the Addison and Westside Lift Stations.
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Table 19. Summary of Full Build-out CIP Costs (all costs in 2005 dollars)* &2

. Revised Original Percent Reduction
Full Build-out . . . .
T Total Original Build-out between Revised
P gory ) Build-out Total Original Build-out
Total ($) (S) and Full Build-out
Gravity & Forcemain 16,975,000 19,520,000 17,314,000 13%
Lift Station & 10,309,000 8,551,000 8,551,000 21% (increase)
Decommissioning
Interceptor 57,066,000 63,245,000 63,245,000 10%
Total 84,350,000 91,316,000 89,110,000 8%

NOTES FOR TABLE 19

NOTE 1. All costs estimates are order-of-magnitude (+30% to -20%) in 2005 dollars as described in the
City of Bend CSMP. Full build-out cost estimates are for improvements for population growth to
238,162 by year 2030 in 2005 dollars. Unit costs were taken directly from the CSMP and applied to the

revised improvements.

NOTE 2. In the original CIP, all gravity improvement cost estimates used the unit costs for a 0-10 ft
construction depth even though the CSMP stated that the same unit costs should be applied to both new
improvements and replacement/upgrade improvements. The full build-out CIP utilizes all of the unit cost
data for the gravity improvements with variation for construction depth. Because of the modified
assumption, the cost differences between the original build-out CIP and the full build-out CIP are less
exaggerated than if both CIPs had utilized the variation in construction depth. A “revised” original CIP
cost applying variation in construction depth to the original improvements is presented in Table 19 to
provide an appropriate comparison. The full build-out costs may be conservative since a replacement or
upgrade improvement may require less excavation expense than a new improvement. It is recommended
for future CIPs and master planning efforts that separate unit costs be developed for new improvements
and upgrade/replacement improvements.

07-0895

Draft Report - December 2007

Murray, Smith & Associates, Inc.
Page 132 of 134

Collection System
City of Bend, Oregon




APPENDIX A: V&A FLOW MONITORING REPORT
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APPENDIX B: MWH UNIT COST CRITERIA MEMO
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