








7.0 LONG TERM CONSIDERATIONS

7.1 Service Boundary

As revisions and updates are made to the growth management plans, city limits, and
corresponding boundaries, revisions to the sanitary sewer service boundary should also
be considered. Since the current boundary was created as a 20-year growth boundary in
1977, it is time to reevaluate the boundary to accommodate future growth. This study
provides the foundation and tools for evaluating a future service boundary, flows from
future growth, and improvements to the existing collection system to accommodate these
flows. It appears sensible to reduce the number of planning boundaries, and make the
sewer service boundary coincide with a major planning boundary, such as the urban
services boundary.

7.2 Area-Wide Sewer Service

As a general rule and pending further study, it is recommended that the Sheridan sewer
system be expanded and become the method of providing sewer service to the areas
around the city as they develop. Septic systems are not a good long term solution for
development in and around the city. Expanding the sewer service area appears to be the
best way to address concerns raised by the Goose Creek Watershed Study and generally
larger systems can operate more efficiently than multiple smaller systems.

This is currently being investigated further for the Little Goose Valley, by an EPA grant
funded study.

7.3 System Capacity and Growth Considerations

With the exception of the few interceptors mentioned in above, it appears the existing
sanitary sewer system can handle the sanitary sewer loads generated by full build-out of
the existing sewer service area. This seems to make sense, since most of the
improvements proposed in the 1977 PRAPO report (which evaluated this same sewer
service area) were built. The ones which haven’t been built are the improvements out Big
Goose and other parts of trunk lines to areas which haven’'t developed yet, such as the
area east of the railroad and north of the sawmill.

This said, there are several areas where collection and interceptor sewers are quite old,
have I/l concerns, or other problems exist. A continued program for evaluating and
upgrading these sewers is necessary. With over half of the system greater than 50 years
old, a replacement program will be on-going for the foreseeable future.

As local planning departments are reviewing growth management plans, other planning
documents, planning boundaries, and development requests, the capacity of the sanitary
sewer system should be kept in mind. Also, when these boundaries are updated, and
future growth projections prepared, this study should be updated to stay consistent with
the other plans. An opportunity to coordinate the work in the final version of this report, or
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as an addendum to this report is a possibility, since planning staff are currently working
through a comprehensive plan for the City of Sheridan.

7.4  WWTP Capacity

Following is a preliminary discussion of the estimated remaining capacity at the City of
Sheridan Wastewater Treatment Plant (WWTP). The following questions were asked
concerning the capacity of the WWTP:

1. At what date will the treatment capacity need to be expanded? In other words, at
what date will the average summer flows exceed the design capacity (4.4 MGD) of
the plant? Assume we can accommodate 7 consecutive days of "peak”
wastewater flows that exceed 4.4 MGD. Essentially, what future date can we
expect to see "more" than 7 consecutive days of wastewater flow that exceed 4.4
MGD? This first scenario assumes that we will do nothing to correct the /I
problem in the collection system.

2. For the second scenario, can you run the same analysis, but assume we are able
to reduce 50% of the I/l contributions?

3. For the third scenario, again -- run the same analysis, with a 75% reduction in I/1.

WWTP daily flow records for 1998 to 2005 were used in this analysis. The following
discussion responds to the above questions:

1. What date will the treatment plant capacity be met? This question assumes the
design capacity of the plant is 4.4 mgd, which is the stated treatment capacity for
normal strength wastewater. The storm treatment capacity of the plantis 11.0
mgd, which should treat a similar organic loading as would occur at 4.4 mgd, but at
much greater flow rates due to I/I. In other words, the wastewater is diluted by the
storm water. This is an important distinction to keep in mind, particularly when
considering the peak summer flows into the plant.

Another capacity associated with this plant is the hydraulic capacity, or the amount
of flow the plant can handle without damaging equipment or flooding. The hydraulic
capacity of the plant is stated as 18.0 mgd.

The service area growth was estimated at 1% per year, starting with a current
sewer service population of approximately 16,300 people. Using the textbook value
of 120 gpcd, the wastewater produced from this population would be 1.96 mgd
(use 2.0 mgd). This amount is slightly higher than the minimum flows seen during
the winter months, but slightly lower than the summer minimum flows.

A 4.4 mgd, the plant would serve a population of 22,900, based on 120 gpcd and a
peaking factor of 1.6 (for average day to peak day). Using the 1% growth
projection, this growth would be realized in approximately 33 years, or in 2039.
However, this does not account for infiltration, seasonal variations in flows, or
switching existing users from on-site systems to the Sheridan sewer system
(serving additional population not due to growth). The estimated peak hour flow for
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the population of 22,900 would be around 7.4 mgd, (using a peaking factor of 2.7
for average day to peak hour and the per capita rate of 120), but the actual peak
day flow rate should not be above 4.4 mgd.

Since infiltration and inflow can make up a significant part of the flow, the storm
treatment capacity of the plant must also be considered. The flow for this capacity
can be broken down into three parts: the domestic or normal flow (this contains the
bulk of the organic loading), infiltration, and the storm water inflow. By using the
May 2005 storm as an example, we get an idea of the amount of flow entering the
WWTP because of the storm. The plant reached a peak day maximum of 5.6 mgd
shortly after that storm. The average daily flows prior to the storm were around 2
mgd. Therefore, the storm event added 3.6 mgd.

Infiltration - To consider the effect reducing infiltration will have on the plant
capacity, we must first quantify the amount of infiltration occurring in the system.
Flow readings in sewers taken during the Wastewater Collection System
Assessment indicated a range of infiltration from 0% to 65%, and further analyses
indicated an overall infiltration rate of 30% to 40%.

To further quantify this, the strength of the wastewater was compared against
textbook values. The average strength of the City of Sheridan’s wastewater (Table
4, Wastewater Collection System Assessment) is around 155 mg/l BOD. Textbook
values are around 210 mg/l of BOD. Therefore, for every 1 liter of wastewater
generated at 210 mg/l BOD, an additional 0.35 liters of water is infiltrated to dilute
the waste to 155 mg/l. This rudimentary analysis shows an infiltration amount
equal to 35%. These estimates are a yearly average infiltration. Evidence
presented in the report strongly supports seasonal variation in infiltration. The
following table illustrates this point, with an average spring and summer infiltration
of around 50%.
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Table 23

WWTP Capacity

Average
A_verage Spring/ Total Min
Min. Flow . . .
Year (Jan, Feb Summer Spring/ Sprlng/Summ(Zer Spring/Summer
’ ' | Flows (May | Summer I/l Flow (MG) I/1 (%)
Mar, Nov, 1
Dec) - Aug) Flow
(MG)
2000 1.6 332 193 139 72%
2001 1.7 299 205 94 46%
2002 1.9 307 234 73 31%
2003 1.7 307 212 95 45%
2004 1.7 312 210 102 48%
2005 1.8 373 222 150 68%
Average: 1.7 321 213 109 52%

IThis is the total flow during these 4 months. To get the average daily flow, divide by

122.

’This calculation assumes the average winter flow is the base domestic flow in the
summer also. Summer flows may increase above winter flows for other reasons such
as tourist traffic.

As discussed above, the seasonal infiltration appears to vary from around 30% in the
winter to 50% in the spring and summer. If the storm amount of 3.6 mgd is subtracted
from the storm capacity of the plant, approximately 7.4 mgd of hydraulic capacity
remains to handle infiltration and domestic flow. If spring/summer infiltration amounts
to 50% of the total flow, a loading of 180 gpcd can be used to project the population
served by the remaining capacity. (Adding 50% should be somewhat conservative
since a 120 per capita flow rate includes some infiltration). If this approach is used
with a 1.6 peaking factor, the 11 mgd storm treatment capacity can support a May
2005 storm and a population of 25,700 people. However, this population is greater
than the domestic population supported by the 4.4 mgd criteria, so the 4.4 mgd
capacity would be reached first and therefore governs.

Based on “normal” flow of 4.4 (organic loading): 4,400,000 + (120 x 1.6) = 22,900

Based on storm flow of 3.6 and plant capacity of 11.0 (plant hydraulic loading):
7,400,000 + (180 x 1.6) = 25,700

Since the population that will result in a peak day flow of 4.4 mgd under non-storm
conditions is less than the population based on hydraulic calculations, it appears we
can use this approach in assessing the estimated life of the WWTP. Using a 10%
contingency in these calculations, the estimate population that may be served reduces
to about 20,700. At a 1% growth rate, this population will be reached in 24 years
(probably say 20 years).
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2. Based on the analysis above, reducing the infiltration by 50% will not significantly
extend the life of the plant. This is based on the assumption that the plant can still
adequately treat the storm flow (with infiltration or dilution) of 11.0 mgd.

3. Further reducing infiltration will not significantly extend the life of the plant.

Notes:
1. Although it appears reducing existing infiltration may not directly affect the life of
the plant, reducing infiltration is still a good idea for the following reasons:

a. Itincreases the collection system capacity.

b. Lower flow rates through the plant result in reduced operating costs
(reduced wear and tear, manpower), and problems. Lower, more consistent
flow rates reduce the possibility of upsets in the treatment process due to
rapid inflows of diluted wastewater.

c. Reducing infiltration significantly reduces the effect storms have on both the
collection system and the WWTP.

2. This discussion may be somewhat overly simplifying the issue, because if the 4.4
is based on organic loading and we are approaching this flow (and organic loading)
under normal I/l conditions and then a storm hits, it will be more difficult to maintain
proper operation of the plant. There also could be some increase in organics due
to the storm. Therefore a more complete answer to this question probably merits
further considerations, with additional input from the WWTP staff.

Q:\10\M202189\Documents\Final Report\FinalBody10-9-08.doc 08



8.0 ITEMS FOR FUTURE STUDY / MONITORING
The following items are listed as areas requiring future study or monitoring:

Sewershed Analysis / Model Calibration -This study examined the
interceptor sewers. Additional surveying is needed to verify each of the
smaller sewers in each sewershed. This should be done for each
sewershed, especially for the sewersheds which have growth occurring and
development requests. If good quality record drawings are available, they
can be easily input into the GIS and hydraulic model. It should be noted that
much of the existing GIS is based off record drawings, and the model has
the horizontal locations of these pipes and manholes similar to the GIS.
However, actual as-constructed elevations need to be entered into the
model for most of the smaller diameter sewers.

Keeping the hydraulic model of the sewer system updated will be beneficial
in keeping track of the capacity of the existing system, the existing loading
on the system, capacity promised to developers, and remaining system
capacity. For example, the city development review team can use the model
to not only look at the impacts adjacent to a proposed development, but can
evaluate how the proposed loading will affect the entire sanitary sewer
system all the way to the treatment plant. (It is envisioned that the sewer
model will be used in this process much like the current water model is
used.)

If the existing system is to be analyzed to possibly supply sewer service to a
larger growth area than this study area, having updated information on each
sanitary sewer in the model will help in evaluating the existing laterals’
capacity.

Area Wide Sanitary Sewer System — As discussed in Section 7.4, work is
underway to evaluate a regional sewer system.

Infiltration / Inflow - As discussed in section 3.3, several mains could
benefit by removing I/l problems.

Creek Crossings — Additional monitoring, inspection, and planning is
recommended for studying the existing creek crossings. For example, some
creek crossings may be in good shape, some may need replaced, and
some replacements may be able to be combined in other improvement
projects.

Flow measurements — Continued monitoring of key locations in the system

is recommended to continue to provide input to the model and further
assess /1.
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Condition Assessment — The condition assessment and associated
videoing should continue to take place. Effort should be made to
standardize the condition assessment so all sewers are scored using the
PACP rating method. As this is done, the condition assessment maps
should be updated and analyzed to identify any trends or areas needing
attention.

Coordination with Planning Documents — This study’s final report and
analysis should be coordinated with the City planning department’s
revisions to current planning documents.

Update to ArcGIS Server 9.3 - The City of Sheridan has stated the need
and desire to have a GIS platform that could allow for the use of GIS data
and information to be used by mobile units in the field to collect data and
edit existing data. This could prove to be useful in a number of ways. City
inspectors could use the mobile units to verify new sanitary and storm
sewer lines, or water line installation, or to plot building footprints while in
the field. Road crews could update sewer inspection information while in
the field as opposed to having to collect data, take it back to the base office,
and translate the data collection into GIS layers. There are numerous other
benefits that could result from a platform like this. One option would be to
update to ArcGIS Server 9.3. (The City has recently purchased this
platform).

ArcGIS Server 9.3 enables mobile end users to take geographic data and
maps to the streets or anywhere to edit data on site and perform field
analysis. Updates are synced with the GIS server and made available to
other end users immediately. ArcGIS Server has three editions and two
levels. The advanced edition would be necessary for this application as it
allows for Mobile GIS, which is the platform that enables organizations to
deliver GIS capabilities and data from centralized servers to workers in the
field for data collection and editing. The level would be determined based
on the estimated number of users and size of data sharing. The workgroup
level allows for 10 concurrent users, and has a 4 GB data limit. The
Enterprise level allows for unlimited number of concurrent users and has an
unlimited data limit. This level is designed to run and optionally deploy a
GIS server on multiple machines, with scaling beyond two sockets per
machine and on a user-defined database (SQL Server, DB2, Informix, or
Oracle). The level that would be selected would need to be evaluated
further.

Integration of the ArcGIS Server 9.3 appears to be fairly seamless. ArcGIS
Server is supported on the following platforms:

Microsoft Windows Server
Red Hat Enterprise Linux AS/ES
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SUSE Linux Enterprise Server
Sun Solaris

Numerous mobile devices can be used for field applications including
laptops, pocket PCs, smart phones, etc. The devices supported for
MobileGIS need to run one of the following operating systems.

Mobile ADF Supported Devices:

Windows XP

Windows CE 5.0

Pocket PC 2003

Pocket PC 2003 SE

Windows Mobile 5 Pocket PC Edition
Windows Mobile 5 Smartphone Edition
Windows Mobile 6 Professional
Windows Mobile 6 Standard

Windows Mobile 6 Classic

ArcGIS Mobile Application Supported Devices:

Windows Mobile 5 Pocket PC Edition
Windows Mobile 6 Professional Edition
Windows Mobile 6 Classic

Current city data is in the format of shapefiles and personal geodatabases.
ArcGIS Server appears to use Enterprise Geodatabases. Itis unclear if all
data would need to be converted, but this is doubtful as all of the data is
formatted for ESRI programs and data use is assumed to be interchangeable
or easily converted
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